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Oficio n° 701/2015-GAPRE

Maringa, 29 de janeiro de 2015.

100 BN PLENARIG
SIAl8 & ROE o/
Senhor Presidente, essles © 3 /0 j1.5”

I¢ Setcretdario fa)

Em atencdo ao Requerimento n® 1517/2014-CMM, apresentado pelos
Vereadores Humberto José Henrique, Ulisses de Jesus Maia Kotsifas ¢ Edson Luiz
Pereira, mediante o qual solicita copia dos estudos técnicos, econdmicos, financeiros,
ambientais ¢ demais estudos que tenham sido realizados para embasar a elaboragdo do edital
de licitag@io que terd por objeto a contratagfo de empresa com a finalidade de realizar o
servigo de coleta, tratamento e destinagfio final de residuos s6lidos no Municipio, por meio do
regime de Parceria Ptblico Privada, apresentamos a seguinte documentagdo, que estrutura a

proposta da Parceria Publico Privada — PPP:

* Estudo de viabilidade econémico-financeira de uma parceria piblico-privada para a
coleta e destinagdo dos residuos sélidos do Municipio de Maring4;

» Plano Municipal de Saneamento Bésico Mddulo Limpeza Urbana e Manegjo de
Residuos Sélidos — realizado pela empresa DRZ Geotecnologia e Consultoria S/S
Ltda.

Adicionalmente, enviamos alguns cadernos de estudos extraidos de Agéncia
Ambiental Europeia, que entre outros tantos referenciais técnicos e tedricos, auxiliam na

tomada de decis#o estratégica e metodoldgica.

Atenciosamente,

" José Luiz Bovo
i nnicipal de Gestio
A Sua Exceléncia o Senhor

FRANCISCO GOMES DOS SANTOS
Presidente da Camara Municipal de Maringa
Nesta



ANEXO It

PROJETO BASICO

1. PROPOSICAC

Destina-se o presente documento a detalhar as cbriga¢des e condicionamentos técnicos
que a futura concessiondria dos servigos publicos de limpeza urbana e manejo de residuos
sélidos devera cumprir, na execugdo do objeto do Contrato de Concessao.

Os servigos integrantes desse Anexo serdo executados nas vias e logradouros publicos das
areas urbanas e rurais do Municipio de Maringd, em conformidade com as especificagBes
contidas no presente Edital, no Contrato de Concessdo e em outras anexos.

Esse Anexo destina-se, ainda, a estabelecer as diretrizes técnicas gerais, bem como
farnecer valores e informag&es referenciais, complementares as disposi¢Bes contidas no corpo
do Edital e demais anexos, para a formulagdo da proposta das licitantes.

2. CONCEPCAO DO SISTEMA DE GESTAOQ DE RESIDUOS SOUIDOS DO MUNICIPIO DE
MARINGA

Para a implantagdo e operagdo do sistema de gestdo de residuos sélidos do Municipio de
MARINGA, a SPE e o PODER CONCEDENTE devem ter como objetivos principais:

s Atender a Lei 11.445/2007, que estabelece diretrizes nacionais para o saneamento
basico.

=  Promover mudangas efetivas de curto, médio e longo prazo nos servigos de limpeza
publica do Municipio, atingindo os objetivos propostos pela Lei Federal N2,
12.305/2010, que institui a Politica Nacional de Residuos Solidos.



s Ampliar a atual prestagdo dos servigos de coleta de residuos sélidos domiciliares a
100% da populagdo urbana da cidade e tratar adequadamente tais residuos.

» Aplicar uma visdo sistémica, na gestdo dos residuos sdélidos, que considere as
varidveis ambientais, sociais, culturais, econdmicas, tecnoldgicas e de saude puablica.

= Atender a Politica Nacional de Residuos Solidos, visando, nessa ordem, a ndo
geracdo, a reducdo, a reutilizagdo, a reciclagem e o tratamento dos residuos sélidos
e a disposi¢do final ambientalmente adequada dos rejeitos.

= |mplantar Programas de Educa¢do Ambiental.

= Apoio a Inclusdo Produtiva de Catadores de Materiais Reciclaveis.

2.1 ABRANGENCIA GEOGRAFICA DA CONCESSAQ

A abrangéncia geogrdfica desta Concessdo engloba as dreas urbanas e rurais , vias e
logradouros publicos do Municipio de Maringd.

A SPE deverd adequar seus recursos, em consequéncia do crescimento da populagdo e
manter os padrdes de qualidade aqui estabelecidos.

2.2 TERMINOLOGIA QUANTO A ORIGEM DOS RESIDUOS

Conforme Anexo | — Minuta do Contrato de Concessado.

A geragdo de residuos sélidos no Municipio de Maringd, por classificagdo, estd
discriminada no ANEXO H-A.



2.3 REGULACAO E FISCALIZAGAO DOS SERVICOS CONCEDIDOS

Caberd 3 AGENCIA MARINGAENSE o papel de regulagdo dos servicos ligados & drea dos
residuos sdlidos, verificando o atendimento, pela SPE, das legislagdoes ambientais e avaliando,
semestralmente, o desempenho da SPE, através da avalia¢do apresentada no Anexo l-D.

Competird a Secretaria Municipal de Servicos Publicos a competéncia de fiscalizagdo
dos servigos supramencionados e a emissdo de ordens de servi¢o (0.5).

2.4 SERVICOS A SEREM REALIZADOS

* COLETA REGULAR MANUAL, CONTEINERIZADA E TRANSPORTE AO DESTINO
FINAL DE RESIDUOS SOLIDOS DOMICILIARES, INCLUINDO A COLETA EM FEIRAS
LIVRES E A COLETA EM AREAS DE DIFICIL ACESSO, BEM COMO OPERACAO E
MANUTENGCAO DA UNIDADE DE TRIAGEM E DE TRATAMENTO MECANICO-
BIOLOGICO

*  LAVAGEM E DESINFECCAQ DE FEIRAS LIVRES

* QPERAGAO £ MANUTENGCAO DE ECOPONTOS, INCLUINDO TRANSPORTE E
DESTINAGAQ DE RESIDUOS PROVENIENTES DE ECOPONTOS

*  DESTINACAQ FINAL DE PODA

= DESTINACAQ FINAL DOS RESIDUOS INERTES PROVENIENTES DA COLETA
MUNICIPAL

»  EQUIPE PARA REALIZAGAD DE EDUCACAD AMBIENTAL

2.5 INVESTIMENTOS A SEREM IMPLANTADOS

» IMPLANTAGAQ DE ECOPONTOS



* IMPLANTACAO DE UNIDADE DE TRIAGEM E DE TRATAMENTO MECANICO-
BIOLOGICO

3, ESPECIFICACOES TECNICAS

3.1. COLETA REGULAR MANUAL, CONTEINERSIZADA E TRANSPORTE AO DESTINO
FINAL DE RESIDUOS SOLIDOS DOMICILIARES, INCLUINDO A COLETA EM FEIRAS
LIVRES E A COLETA EM AREAS DE DIFiCIL ACESSO, BEM COMO OPERACAO E
MANUTENGAO DA UNIDADE DE TRIAGEM E DE TRATAMENTO MECANICO-
BIOLOGICO

3.1.1 COLETA REGULAR MANUAL, CONTEINERIZADA E TRANSPORTE AO DESTINO
FINAL DE RES{DUOS SOLIDOS DOMICILIARES, INCLUINDQO A COLETA EM FEIRAS LIVRS
E A COLETA EM AREAS DE DIFICIL ACESSO

DEFINICAO

Compreende os servigos de coleta regular manual e conteinerizada e
transporte ao destino final de residuos sélidos domiciliares e de feiras livres,
incluindo a coleta em dreas de dificil acesso. Os residuos sélidos a serem
coletados sdo:

» Residuos sdlidos gerados em residéncias, inclusive os resultantes
de pequenas podas de jardins.

. Residuns solidos originados em estabelecimentos publicos,
institucionais, de prestacdo de servigos, comerciais e industriais, entre outros,
com caracteristicas de Classe {lA, conforme NBR 10.004 da ABNT — Associagdo
Brasileira de Normas Técnicas, excluidos os grandes geradores.

] Residuos sélidos, classe 1A, gerados em dreas de dificil acesso.

] Residuo sdlidos gerados em feiras livres.



. Residuos sdlidos oriundos dos servigos da varrigio manual
realizadas em vias e logradouros pdblicos, desde que devidamente
acondicionadaos.

LOCAIS DE ATENDIMENTO

A coleta dos residuos sélidos domiciliares, exceto de grandes geradores,
devera ser executada nas vias, logradouros e prédios publicos, e em todas as
vias abertas, em condi¢bes ou ndo de circulagdo de veiculos, ou que venham a
ser abertas durante o periodo de vigéncia do CONTRATO.

A SPE devera dispor de sistema especifico para a coleta de residuos em
locais de dificil acesso, na forma das diretrizes previstas neste EDITAL e
CONTRATO e, ainda, de sua PROPOSTA TECNICA.

PERIODICIDADE

As coletas dos residuos de que trata este item deverdo ser executadas,
inicialmente, de acordo com a Programagdo apresentada na Proposta Técnica
pela LICITANTE VENCEDORA, atendidas todas as especificagfes e demais
elementos técnicos constantes deste documento.

Mediante aprovagdo prévia e expressa do MUNICIPIO, e apds
amplamente divulgado, a SPE poderd promover alteragdes futuras nos referidos
turnos e frequéncias dos servigos tratados neste item, visando melhorias para o
sistema de coleta de residuos domiciliares.

Os servigos de coleta e transporte de residuos solidos domiciliares serdo
executados nos periodos diurnc e noturno e somente poderdo ser
interrompidos nos feriados civis e religiosos, mediante autorizacdo prévia e
expressa da Secretaria Municipal de Servicos Piblicos, sendo sua execugdo, aos
domingos, limitada.

A coleta conteinerizada de residuos sdlidos domiciliares devera ser
executada em areas a serem definidas entre o PODER CONCEDENTE e a SPE.

Nas feiras livres os servigos serdo executados no mesmo dia de sua
realizagao



O plano de expansdo dos servigos de coleta conteinerizada de residuos
domiciliares devera ocorrer, prioritariamente, em areas de grande concentracio
urbana, a ser definida conjuntamente entre 0 PODER CONCEDENTE e a SPE.

METODOLOGIA DE EXECUGAO

Os residuos sdlidos domiciliares - Classe [1A (ABNT - NBR 10.004/2004) -
serdo coletados nos periodos diurno e noturno, por funciondrios da Contratada,
desde que devidamente acondicionados em sacos plasticos descartaveis ou em
contéineres apropriados, de acordo com o Plano de Saneamento Bésico Setorial
de Residuos Sélidos do Municipio de Maringd. Os coletores deverdo evitar o
rompimento dos sacos ou contéineres e no caso de rompimento acidental dos
mesmos sera de responsabilidade dos préprios coletores o recolhimento
integral dos residuos, utilizando as ferramentas auxiliares de coleta.

Em dreas onde as vias de acesso ndo permitam a entrada do caminhdo
compactador (dificil acesso), os residuos serdo coletados manualmente e
encaminhados para um local que viabilize a coleta, de forma a ndo prejudicar o
trafego de veiculos e o transito de pedestres. Esses residuos devem ser
coletados do ponto de concentragdo em até 04 {quatro} horas.

Na coleta conteinerizada os residuos Classe HA {ABNT - NBR
10.004/2004), depositados pelos municipes-usudrios em contéineres de
polietileno de alta densidade, serdo coletados mecanicamente através de
sistema de basculamento de contéineres. Apods a coleta, a SPE devera deixar os
contéineres e o local ao entorno do mesmo, limpos.

No caso das feiras livres, os residuos deverdo ser depositados em
contéineres de polietileno de alta densidade {PEAD) 1200 litros, onde, durante a
coleta, os residuos serdo transferidos para a caixa de carga de caminhdo coletor
compactador, dotado de dispositivo especial para basculamento mecanico dos
contéineres.

Os residuos solidos domiciliares e de feiras livres coletados deverao ser
destinados, antes da implantacio da Unidade de Tratamento Mecdnico-
Biolégico, para Aterro Sanitdrio Classe IIA devidamente licenciado e,
posteriormente, para a Unidade de Tratamento, com a destinagdo dos rejeitos
para Aterro Sanitario Classe IlIA, devidamente licenciado, conforme implantagio
dos investimentos detalhada no ANEXO Il - CRONODGRAMA e o preconizado nas
Leis 11.445/2007 e 12.305/2010.



EQUIPE E EQUIPAMENTOS

Para a realizagdo dos servigos de coleta manual e conteinerizada e
transporte de residuos sélidos domiciliares ao destino final, serfo utilizadas as
seguintes equipes:

Coleta Manual:

01 Motorista

e (3 Coletores

» 01 caminh3o compactador de 8 m? a 15 m?, com cdmbio automatico.

e Ferramentas de trabalho necessarias ac bom desempenho das
fungdes.

Coleta Conteinerizada:

02 motoristas.

* (2 coletores.

* 01 caminhdo coletor compactador de 15m*® dotado de sistema de
basculamento de contéiner, com cdmbio automatico.

* 01 caminhdo munck.

» Ferramentas de ftrabalho necessarias ao bom desempenho das
fungdes.

Os caminhdes coletores com os equipamentos adequados e necessarios
a coleta de residuos sdlidos domiciliares deverdo ser dimensionados de forma a

3



serem suficientes, em quantidade e qualidade, para atender de maneira
adequada a execugdo dos servigos.

O caminhdo coletor compactador que realizard a coleta de residuos
classe 1A deverd ter cagamba do tipo fechada, com vedagdo estanque e caixa
coletora de chorume, sistema de carga traseira, compactagdo hidraulica com
taxa de compactagdo de 3:1, sinalizador traseiro tipo giroflex e capacidade
volumétrica de 8 m* a 15 m3, montada em chassis de caminhio compativel.

Os veiculos supramencionados deverdo ser zero quildmetro e deverdo
estar cadastrados na Secretaria Municipal de Servigos Publicos, para utilizagdo
na prestagdo dos servigos, impreterivelmente até o final do 122 més da
concessao.

O servico de coleta conteinerizada em feiras livres serd realizado pela
mesma equipe da coleta mecanizada dos residuos solidos domiciliares.

A SPE devera fornecer, ainda, 15{guinze) contéineres de PEAD dotados
de tampa ou metalicos, ja incluso reserva técnica, com capacidade minima de
1.200 (mil e duzentos} litros, para a implantacdo do sistema de coleta
conteinerizada em feiras livres e mercados publicos, no prazo mdximo de 180
{cento e oitenta) dias, contados a partir da assinatura do CONTRATO.

Como condigdo para a assinatura do contrato, caso nio seja possivel a
montagem dos equipamentos da forma exigida nos itens anteriores, a licitante
poderd submeter a prévia vistoria e cadastramento na Secretaria de Servigcos
Publicos, veiculos que deverdo provisoriamente ser utilizados para a prestagdo
dos servigos, devendo estar disponiveis para uso imediato, com os
equipamentos devidamente instalados nos chassis @ os conjuntos em hoas
condi¢des de operagdo e que atendam ¢ quantitativo minimo e especificagbes
técnicas exigidos neste anexo.

Os veiculos e equipamentos, inclusive as unidades reservas, deverdo ser
mantidos com todos os seus componentes funcionando nas mesmas condigbes
especificadas, ndo obstante o desgaste normal por uso, durante a vigéncia do
contrato.

Os veiculos caminhdes utilizados para o servigo ndo poderdo ter idade
superior a 05 (cinco) anos.



A SPE deverd prever Plano de Manutengdo para os veiculos e
equipamentos, baseado em inspec¢des diarias, com programas de manutengao
preventiva e corretiva, servicos internos e externos de limpeza e aparéncia
(lavagem, desinfecgdo e pintura periddica), de controle de itens de seguranga
{iluminagdo, pneus, dentre outros) e de manutenc3o.

Todos os veiculos € eguipamentos utilizados nos servicos de limpeza
urbana deverdo respeitar os limites estabelecidos em lei para fontes sonoras,
emissdo de gases e demais normas reguladoras do trafego de veiculos, Deverdo
ser obedecidos, ainda, os limites de Peso Bruto Total — PBT - de cada tipo de
veiculo coletor ou conjunto transportador utilizado nos servigos.

Ndo serd admitida a utilizagdo de veiculo cadastrado em outro contrato.
Nenhum veiculo podera ser utilizado sem estar primeiramente cadastrado.

O descadastramento do veiculo poderd ser solicitado pela
Concessionaria, desde que por motive justificado e desde que sejam atendidas
as exigéncias de substituicdo necessarias, devendo ser autorizado pela Secretaria
de Servigos Piablicos.

A substituigdo de veiculo que atingiu a idade limite somente poderd ser
efetivada por outro veiculo zero quildmetro. A substituicdo de veiculo gue ndo
atingiu a idade limite podera ser efetivada por outro veiculo da mesma idade.

Para as operagOes de coleta e transporte de residuos sélidos domiciliares
a Concessiondria devera utilizar wveiculos equipados com sistema de
gerenciamento da coleta de residups, com sistema de rastreamento que
apresente, além das fun¢des basicas de posicionamento, via GPS, ferramentas
para o controle de viagens, com informacgdes sobre peso, distancia, funcionarios,
pontos especificos de residuos, além de relatorios operacionais.

Os veiculos coletores compactadores basculantes deverdo trafegar até o
seu destino final com o escudo compactador e com a tampa da cagamba
coletora de residuos fechados, sendo proibida a colocagdo de qualquer residuo
proveniente de coleta sobre a tampa e a cagamba coletora dos veiculos. O ciclo
de compactacdo e a descarga dos residuos serdo feitos através de atuacdo
hidraulica.

A SPE deverd fornecer, para a coleta conteinerizada, 200 {duzentos)
contéineres de PEAD dotados de tampa ou metdlicos com capacidade minima
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de 1.200 {mil e duzentos) litros, ja inclusa reserva técnica, para a implantagdo
da coleta conteinerizada de residuos solidos domiciliares, no prazo maximo de
360 (trezentos e sessenta) dias, contados a partir da assinatura do CONTRATO.

O projeto piloto serd detalhado pelo PODER CONCEDENTE, juntamente
com a SPE.

Sera de responsabilidade do PODER CONCEDENTE prover as intervengfes
e adequagles urbanisticas necessdrias nos passeios, calgadas efou vias para
colocagdo dos contéineres por parte da SPE.

Os contéineres deverdo ser apropriados para o acondicionamento e
resistentes para o© basculamento mecdnico em caminhBes coletores
compactadores, por meio de elevadores hidraulicos.

Os contéineres confeccionados em Polietileno de Alta Densidade - PEAD
deverdo ser aditivados contra a agdc de raios ultravioleta e anti-chama,
compostos por corpo com tampa de facil abertura.

Na auséncia de normas nacionais, as dimensdes e resisténcia mecinica
dos contéineres PEAD deverdo atender a padrdes de qualidade estabelecidos
nas normas internacionais EN — DIN - 840-1-6, ANS| 245 — 30 e 60, ou outras
recanhecidas por organismos oficials.

Os contéineres deverao conter na parte frontal, traseira e nas laterais,
identificagdo e texto a serem definidos pelo PODER CONCEDENTE e
confeccionados pela SPE.

Ndo sera permitida a insergdo de qualquer espécie de propaganda ou
informe publicitario nos contéineres de propriedade pablica, exceto texto
institucional do PODER CONCEDENTE.

Caberda a SPE a responsabilidade pela higienizacdo, manutengdo e
reposigdo dos contéineres.

A SPE devera dispor de equipamentos para higienizagdo e manutengio
dos contéineres. A frequéncia minima de lavagem e higienizagdo devera ser de
10 (dez) dias.



A SPE deverda manter reserva técnica de 10% (dez por cento) de
contéineres para imediata reposigdo de equipamentos danificados,
desaparecidos ou subtraidos.

Serda de responsabilidade da SPE a comunicagdo e orientagdo aos
usudrios sobre a correta utilizagao dos contéineres, ensacamento dos residuos e
tipos de residuos que neles podem ser depositados, através da distribuicdo de
impressos.

A logistica de coleta e o dimensionamento dos contéineres deverdo
prever o acondicionamento dos residuos com folga e sem riscos de
transbordamentos

Havendo aumento de residuos a coletar, em consequéncia de
crescimento da populagdo, do numero de estabelecimentos comerciais e
industriais ou por outra ocorréncia ndo prevista, a SPE deverd adequar seus
recursos as necessidades da coleta, de forma a manter os padrdes necessarios a
perfeita execugdo dos servigos.

3.1.2. OPERACAO E MANUTENCAO DE UNIDADE DE TRIAGEM E DE TRATAMENTO
MECANICO-BIOLOGICO.

Visando o aproveitamento e valorizagdo de parte dos residuos sodlidos,
bem como a redugdo do volume dos residuos encaminhados para aterro
sanitdrio, a SPE deverd instalar uma Unidade de Tratamento Mecdnico-Biolodgico,
consistindo em um sistema de separagdo de residuos orgénicos e ndo organicos,
com tratamento dos residuos orgdnicos por compostagem anaerdbia
{capacidade minima para 200 t/dia), de forma a permitir a reintegra¢do
ambiental dos residuos provenientes da coleta de residuos sélidos domiciliares e
dos servigos de limpeza publica.

O processo de tratamenta a ser proposto deverd, comprovadamente, ter
operado ou estar em operagdo em plantas de capacidade semelhantes,
conforme Anexo IV do EDITAL, e as tecnologias propostas deverdo levar em
conta 0 aproveitamento da matéria organica na produgdo de composto
organico, mediante processo anaerdbio, de forma a possibilitar a geragdo de gés
metano, para eventual utilizagdo como matriz energética.



3.2,

O sistema de tratamento proposto deverd contemplar a implantagdo de
fosso para o recebimento dos residuos demiciliares coletados, que devera ser
fechado, com pressdo negativa, dotado de dispositivos de drenagem, de acordo
com a legislagdo e normas vigentes. O prazo maximo de permanéncia dos
residuos coletados no fosso de recebimento devera ser de 7{sete] dias.

Visando o atendimento da legislagdo brasileira a Concessiondria deverd
considerar, ainda, o tratamento do liquido lixiviado do fosso de recepgdo.

Os rejeitos oriundos da Unidade de Tratamento Mecanico-Biolégico
deverdo ser destinados para aterro sanitdrio classe |lA, devidamente licenciado.
Ja os materiais recicldveis poderdo ser doados e/fou comercializados pela SPE,
possibilitando a geragdo de receitas acessorias.

A area para 3 implantagdo das Unidades de Triagem e de Tratamento de
residuos sdlidos por compostagem anaerébia sera escolhida pela SPE em
conjunto com o Municipio, sendo que eventuais custos de desapropriagdo serdo
de responsabilidade da SPE.

Os estudos ambientais exigidos deverdo ser entregues para Agéncia
Reguladora Maringaense no prazo de 12 (doze) meses e aprovados pela
AGENCIA, no prazo de 15 {quinze) dias, antes de serem submetidos ac drgdo
ambiental competente.

LAVAGEM E DESINFECCAO DE FEIRAS LIVRES
DEFINICAQ

Compreende a lavagem e desinfecgdo das dreas onde ocorrem as feiras
livres.

LOCAIS DE ATENDIMENTO

Os servigos que trata este item deverdo ser executados nas areas onde
ocorrem as feiras livres no Municipio de Maringd, conforme relagdo do ANEXO
i-C.
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PERIODICIDADE

Nas feiras livres os servicos serdo executados no mesmo dia de sua
realizagdo.

METODOLOGIA DE EXECUCAO

As atividades a serem desenvolvidas pelas equipes de lavagem de feiras
livres compreendem: jateamento d’agua com pressdo suficiente para a limpeza
de todos os residuos restantes e impregnados no pavimento, apos a coleta ou
varrigao.

Apos o término das feiras livres, deverdo ser efetuadas a lavagem e a
desinfecgdo das ruas dos eventos, com produtos higienizadores aplicados
manualmente nas areas onde foram comercializados pescados, aves e outros
tipos de carnes.

A dgua para a lavagem utilizada no servigo de limpeza deverd ser,
preferencialmente, proveniente de “reuso” e fornecida através da Prefeitura
Municipal.

EQUIPE E EQUIPAMENTOS PARA A REALIZAGAO DOS SERVICOS

A guarnicdo minima para o servigo de lavagem e desinfec¢do de feiras
livres sera constituida de:

01 {um) motorista.

e 02 (dois) ajudantes.

s 01 (um) caminh3o tanque irrigador, dotado de moto bomba.

» Utensilios e ferramentas necessdrias para a perfeita realiza¢do

dos trabathos.
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A SPE deverd dispor de equipamentos para higienizagdo e manutengio
dos contéineres, sendo que a higienizagdo deverd ocorrer apds a o término das
feiras-livres.

3.3. OPERACAQ E MANUTENGAO DE ECOPONTOS, INCLUINDO TRANSPORTE E
DESTINAGAO DE RESIDUOS PROVENIENTES DE ECOPONTOS

3.3.1. OPERACAO E MANUTENGAQ DE ECOPONTOS
DEFINICAO

O ECOPONTO é um espago controlado por pessoal operacional da SPE em uma
area minima de 400m? e aberto ao publico, no qual os municipes poderdo efetuar a
entrega de materiais inserviveis.

Os ECOPONTOS receberdo residuos originados do ambiente doméstico que ndo
sdo dispostos & coleta convencional, tais como mdéveis velhos, até 1 m? {um metro
cubico) de residuos oriundos de construg¢do e demolicdo e residuos reciclaveis.

LOCAIS E PRAZO DE IMPLANTACAO

A SPE devera implantar 08 {oito) ECOPONTQOS, nos locais previamente definidos
e aprovados pelo PODER CONCEDENTE, até o 29. {segundo)} ano de vigéncia do
CONTRATO, conforme ANEXO il — CRONOGRAMA.

Cabera ao PODER CONCEDENTE disponibilizar as areas publicas onde serdo
instalados os ECOPONTOS. Caberd a SPE a administragdo dos ECOPONTOS através de
um funcionario, bem como sua manutengdo.

O prazo que se refere a implantagdo dos ECOPONTOS ficard condicionado a
indicacdo das areas publicas pelo PODER CONCEDENTE.

Os ECOPONTOS deverdo estar localizados, preferencialmente, em locais de
grande circula¢do vidria, para que possibilite 0 acesso aos usudrios e devem possuir, no
minimo, 3 cagambas para recebimento dos materiais.



METODOLOGIA DE EXECUCAD

A SPE deverd instalar o modelo de ECOPONTO definido pelo PODER
CONCEDENTE.

O projeto de cada ECOPONTQ proposto deverd incorporar minimamente os
seguintes aspectos:

= Muro de alvenaria, nos limites da drea.

= Espagos diferenciados para a recepgdo dos residuos triados como:
residuos volumosos, pequenos volumes de residuos oriundos de construgdo e
demoli¢do, residuos reciclaveis, etc.

= Desnivel ou platd para que a descarga dos residuos pesados, os residuos
da construgido, seja feita diretamente no interior de cagambas metdlicas estacionarias.

. Espagos para mancbras dos veiculos que utilizardo o equipamento —
pequenos veiculos de geradores e coletores, bem como para os veiculos de carga
responsaveis pela remogdo posterior dos residuos.

. Placa, totem ou outro dispositivo de sinalizagdo que garanta i populagdo
do entorno, e passantes, o reconhecimento do equipamento publico como o local
correto para o descarte dos residuos.

E essencial disponibilizar, no ECOPONTO, a instalacio de pequena guarita com
sanitdric que permita a presenga continua de 1 (um} funciondrio da SPE, para
acompanhamento do uso do equipamento publico e das condigGes de higiene do local.

A entrega dos residuos se dara de forma voluntdria e o ingresso ao centro de
coleta para deposi¢do dos residuos deverd ser efetuado por meio de registro especifico,
contendo a identificacdo do usudrio e as caracteristicas e volurmes aproximados dos
residuos entregues.

O PODER CONCEDENTE serd o responsdvel pela disponibilizacdo dos locais onde
serdao instalados os ECOPONTOS, cabendo a SPE sua implantagdo, bem como a coleta,
transporte e destinagdo dos residuos provenientes destes locais, conforme o
estabelecido nesse anexo, nas normas e nas leis vigentes,
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3.3.2. TRANSPORTE E DESTINACAO DE RESIDUOS PROVENIENTES DE
ECOPONTOS

DEFINICAO

O servico de transporte e destinagdo de residuos provenientes de
Ecopontos consiste na realizagdo da remogdo de residuos recicldveis como
papeis, plasticos, latas, vidros e outros congéneres; além de residuos inertes (até
1m3/dia), entregues voluntariamente pelos municipes nos Ecopontos.

LOCAIS E PERIODICIDADE DE ATENDIMENTO

A coleta dos materiais reciclaveis nos Ecopontos se dard em dias
alternados, de segunda a sexta, no periocdo diurne.

Os materiais recicldveis e os residuos inertes serdo encaminhados para
destinacdo final adequada, conforme preconiza a Lei 12.305/2010.

Antes da destinacdo fina! devera ser realizada, obrigatoriamente, a
pesagem dos materiais coletados na balanga situada na Avenida Carlos Correia
Borges com a Av. Prefeito Sincler Sambatti, cuja manutengdo sera de
responsabilidade do Poder Concedente,

A SPE poderd promover alteracBes futuras nos referidos turnos e
frequéncias dos servigas tratados neste item, visando melhorias para o sistema
de coleta seletiva de residuos, mediante aprovacgdo do PODER CONCEDENTE,

0 servigo de coleta, transporte e destinagdo de materiais recicldveis e de
residuos inertes somente podera ser interrompido nos feriados civis e religiosos,
mediante autorizagdo prévia e expressa da Secretaria de Servigos Publicos.

METODOLOGIA DE EXECUCAO

A coleta de materiais recicliveis e de residuos inertes ocorrerd nos
Ecopontos a serem instalados pela SPE ao longo do Contrato.



Os residuos inertes deverdo ser depositados nas cagambas coletoras (tipo
brooks} com capacidade minima de 3m? efou 5m?, para a realizacio da coleta
por caminhdes dotados com poliguindaste. A coleta deve ser efetuada de modo
a evitar que os residuos sejam derrubados. Caso os residuos sejam derramados,
serd de responsabilidade dos coletores o recolhimento integral dos residuos,
utilizando as ferramentas auxiliares de coleta.

Todos os residuos inertes provenientes dos Ecopontos deverdo ser
encaminhados para destinagdo adequada, conforme preconiza a Lei
12.305/2010.

Cumpre salientar que a licitante devera considerar um raio de até [e]
quildmetros para destinar os residuos inertes, dentro do territdrio do Municipio
de Maringa.

Todos os residuos reciclaveis provenientes dos Ecopontos deverdo ser
encaminhados para destinagdo final adequada, indicada pelo Conselho Gestor
do Programa Pré-Catador,

A implantag¢do, manutengdo e operagdo das centrais de triagem e a
comercializagdo do material oriundo da coleta seletiva ndo serdo de
responsabilidade da SPE, limitando-se a esta a coleta em Ecopontos e ©
transporte dos materiais recicldveis até local indicado pelo Conselho Gestor do
Programa Pro-Catador.

O layout e o projeto de Ecoponto a ser construido pela SPE devera ser
aprovado pelo Municipio.

EQUIPE E EQUIPAMENTOS PARA A REALIZAGAO DOS SERVIGOS

A guarnigdo minima para a realizagdo dos servigos de coleta e transporte
dos residuos provenientes de ECOPONTOS serd composta de:

= 01 (um) motorista.

. 01 (um) coletor.
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. 01 {um) caminhdo dotado de equipamento tipo poliguindaste
com capacidade de carga igual ou superior a 5m®, bem como de ferramentas de
trabalho necessarias ao bom desempenho das fungdes.

Os caminhdes com os equipamentos adequados e necessarios a coleta
destes residuos deverdo ser dimensionados de forma a serem suficientes, em
quantidade e qualidade, para atender de maneira adequada a execugdo dos
Servigos.

Os veiculos supramencionados deverdo ser zero quildmetro e deverao
estar cadastrados na Secretaria de Servicos Publicos para utilizagdo na prestagéo
dos servigos, impreterivelmente até o inicio da operagdo do ECOPONTO.

Os veiculos e equipamentos, inclusive as unidades reservas, deverdo ser
mantidas com todos os seus componentes funcionando nas mesmas condicdes
especificadas, ndo obstante o desgaste normal por uso, durante a vigéncia do
contrato.

Durante a vigéncia do Contrato, os caminhdes utilizados para o servigo
ndo poderdo ter idade superior a 05 (cinco) anos.

A S5PE devera prever Plano de Manutengdo para os veiculos e
equipamentos, baseado em inspe¢des didrias, com programas de manutengdo
preventiva e corretiva, servicos internos e externos de limpeza e aparéncia
{lavagem, desinfecg¢do e pintura periddica), de controle de itens de seguranga
{(iluminagdo, pneus, dentre outros) e de manutengdo.

Todos os veiculos e equipamentos utilizados nos servigos de limpeza
urbana deverdo respeitar os limites estabelecidos em lei para fontes sonoras,
emissdo de gases e demais normas reguladoras do trafego de veiculos. Deverdo
ser obedecidos, ainda, os limites de Peso Bruto Total = PBT - de cada tipo de
veiculo coletor ou conjunto transportador utilizado nos servigos.

Nao sera admitida a utilizagio de veiculo cadastrado em outras
atividades ou em outro contrato. Nenhum veiculo poderd ser utilizado sem estar
primeiramente cadastrado.

O descadastramento do veiculo poderd ser solicitado pela
Concessionaria, desde que por motive justificado e desde que sejam atendidas
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as exigéncias de substituicdo necessdrias, devendo ser autorizado pela Secretaria
de Servicos Pablicos.

A substituicdo de veiculo que atingiu a idade limite, somente podera ser
efetivada por outro veiculo zero quildmetro. A substituicdo de veiculo que ndo
atingiu a idade limite poderd ser efetivada por outro veiculo da mesma idade.

Os servigos supramencionados somente poderdo ser interrompidos nos
feriados civis e religiosos, mediante autorizagdo prévia e expressa da Secretaria
de Servigos Publicos, sendo sua execugdo dispensada aos domingos.

A Concessiondria deverd utilizar veiculos equipados com sistema de
gerenciamento da coleta de residuos com sistema de rastreamento que
apresente, além das fungbes basicas de posicionamento, via GPS, ferramentas
para o controle de viagens, com informagdes sobre peso, distdncia, funcionarios,
pontos especificos de residuos, além de relatérios operacionais.

Havendo aumento de residuos recicldveis ou da construgdo civil nos
Ecopontos, a SPE devera adequar seus recursos as necessidades da coleta, de
forma a manter os padrées necessarios a perfeita execugao dos servigos.

3.4. DESTINAGAO FINAL DE PODA

O servigo de destinagdo final de poda compreende a responsabilidade da
SPE em arcar com os custos da destinagdo final adequada dos residuos
resultantes de podas e cortes de arvores, coletados e transportados pelo
Municipio.

3.5. DESTINACAO FINAL DOS RESIDUOS INERTES PROVENIENTES DA COLETA
MUNICIPAL

O servico de destinagdo final de inertes compreende a responsabilidade
da SPE em arcar com os custos da destinagdo final adequada dos residuos
inertes coletados e transportados pelo Municipio.
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3.6. EQUIPE PARA REALIZAGCAO DE EDUCACAO AMBIENTAL

A SPE deverd contratar, no minimg, 01 {uma) equipe de educagio ambiental
composta por profissionais especializados em desenvolvimento e divulgagio de
programas de educagio ambiental junto as escolas e comunidades.

A SPE devera, ainda, elaborar planos e programas visando a conscientizagdo da
populagdo no que tange a preservagdo ambiental, limpeza urbana e os beneficios
inerentes a estas atividades, incluindo o fornecimento de materiais informativos e de
divulgacgdo.

Cada equipe devera ser composta de:

. 01 educador ambiental.

01 {um} ajudante.

01 {(um} motorista.

01 {um) veiculo do tipo van (12 lugares).

O objetivo principal é dar apoio aos programas de coleta seletiva e de limpeza
publica. Este servigo serd autorizado pela Contratante mediante ordem de servigo,
sendo que a SPE devera encaminhar, semestralmente, um programa de atuagdo a ser
aprovado pelo PODER CONCEDENTE.

4. CENTRAL DE TRATAMENTO DE RESIDUOS

A Central de Tratamento de Residuos (CTR) serd implantada no Municipio de Maringa
sendo que, para tanto, a SPE ficard responsdvel pelos licenciamentos ambientais e pela
implantacdo de tecnologia para tratamento de residuos sélidos. Serad de responsabilidade do
Municipio a indicagdo do(s) terrenos(s) a ser(em) utilizado(s) para a implantagdo da CTR, em
até 60 dias da assinatura do contrato.
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A CTR devera contar com a seguinte estrutura minima:

e Unidade de Triagem e de Tratamento Mecénico-Biolégico.

* Balanga.

e Portaria.

e Escritorio administrativo.

+ Vestidrio e sanitario,

e Refeitdrio.

» InstalagBes para captagdo de esgoto doméstico e efluentes.

5. SUBSIDIO AS COOPERATIVAS — PROGRAMA PRO-CATADOR

Serd realizado um investimento de RS 2,5 MM no ano zero para melhoria nas
instalagdes das cooperativas e outros projetos pertinentes gerenciades pelo Conselho Gestor
do Programa Pré-Catador,

6. INSTALAGOES FISICAS DA SPE

Para um perfeito desempenho dos servigos é indispensdvel que a SPE mantenha,
dentro do perimetro do municipio, outras instalagbes necessdrias, constituidas basicamente
de:

- Portaria e escritérios administrativos.

= Refeitorios.
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. Almoxarifado.

] Patio de estacionamento e manobras.

. Oficina mecanica/borracharia.

. Oficina de manutengdo e reparo de contéineres.

. Rampa de lavagem e lubrificagdo de veiculos.

- Vestidrios/sanitarios.

L] InstalagGes para captagdo de esgoto doméstico e efluentes da lavagem.

Ndo serd permitido o estacionamento ou lavagem de qualquer tipo de veiculo nas vias e
logradouros publicas do municipio.

A SPE devera dispor de garagem ou patio de estacionamento, nao sendo permitida a
permanéncia de veiculos na via publica quando fora de servigo ou aguardando o inicio dos
trabalhos,

A SPE devera dispor de instalagdes para atendimento do seu pessoal operacional, como
vestidrios com chuveiros e sanitarios, compativeis com o nimere de empregados e escritdrio
para controle e planejamento das atividades.

7. PESSOAL A SER CONTRATADO

Competird a SPE a admissdo de motoristas, coletores, operadores de maquinas,
mecanicos e demais funciondrios necessarios ac desempenho dos servigos contratados,
correndo por sua conta os encargos necessarios e demais exigéncias das leis trabalhistas,
previdenciarias, fiscals, comerciais e outras de qualguer natureza.

O PODER CONCEDENTE tera direito de exigir dispensa, a qual deverd se realizar dentro
de 48 (quarenta e oito) horas, de todo empregado cuja conduta seja prejudicial ao hom
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andamento do servigo. Se a dispensa der origem a a¢do na Justiga, o PODER CONCEDENTE ndo
terda em nenhum caso, qualquer responsabilidade.

Durante a execug¢do dos servigos é absolutamente vedado, por parte do pessoal da SPE,
a execugdo de outras tarefas que n3o sejam objeto destas especificagdes.

Sera terminantemente proibido aos empregados da SPE fazer catagdo ou triagem,
ingerirem bebidas alcodlicas em servigo efou pedirem gratificagdes ou donativos de qualquer
espécie.

A guarnig¢do deverd apresentar-se uniformizada e asseada, com blusas fechadas, calgas
e com calgados profissionais, além de luvas e capas protetoras em dias de chuva, e de outro
eventual vestudrio de seguranga, tal como colete refletor e dculos de protegdo, se as condigdes
do servigo exigirem.

Cabe 3 SPE apresentar, nos locais € no hordrio de trabalho, os operarios devidamente
uniformizados, providenciando equipamentos e veiculos suficientes para a realizagdo dos
Servigos.

8. EQUIPAMENTOS DE PROTECAO INDIVIDUAL E COLETIVA (EPI/EPC) E UNIFORMES

A SPE deverd cumprir o disposto nas Normas Regulamentadoras do Ministério do
Trabalho e as normas/instrugSes sobre Medicina e Seguranga do Trabalho.

Todo pessoal em servigo devera, por conta da SPE, usar obrigatoriamente uniforme
completo, ohservando as normas de seguranga, bem como 0s equipamentos necessarios de
seguranga individual e coletiva.

As especificacBes, documentagdo relativa ao Certificado de Aprovagdo - CA, exigéncias
de amostras e todas as demais condigbes constantes deste Edital sobre EPl e EPC, constituem
normas a serem observadas pela SPE em rela¢do aos fornecedores desses equipamentos (EPI e
EPC).

No decorrer da vigéncia contratual o PODER CONCEDENTE, através do seu érgdo
fiscalizador, diligenciara no sentido de verificar o fiel cumprimento de tais obrigagles.
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A SPE ndc poderd permitir a entrada em servigo de quaisquer trabalhadores
desprovidos dos uniformes completos, EPI e EPC, exigiveis pela fungdo que desempenham na
prestagdo dos servigos contratados.
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1. MODELO JURIDICO DA PPP DE MARINGA

Participa¢iio Piblico-Privada (PPP) na forma de Concessio Administrativa

Concessdo Administrativa, nos termos do § 2.°, do artigo 2.°, da Lei Federal n.° 11.079/04,
entende-se o Conirato de Concessdo firmado junto a setores nos quais ndo ha a
possibilidade de se exigir do c¢idaddo o pagamento de tarifas pelo uso do servigo, ou se¢ja,
sdo contratos em que o parceiro privado ird prestar servigos e serd remunerado diretamente,

por meio de contraprestagfio paga pela Administragiio Pliblica e pelas receitas da gestdo.

Para o Projeto ora em comento, ante ao objeto que se estd pretendendo licitar, o Contrato de
PPP se apresenta vantajoso face as demais formas de contratagio — em especial, face a
execugdo direta por meio de um contrato de obra, regido somente pela Lei Federal
n°® 8.666/93, Lei de LicitagGes — em razdo de permitir, dentre outras, um maior controle do
ente contratante, sobre as realizages do futuro concessionario, tendo em vista a vinculagiio
direta entre a qualidade dos servigos prestados € a remuneragiic a ser paga por esses

servicos,

Ademais, nas Parcerias Pblico-Privadas, o objeto a ser contratado ndo se restringird as
obras necessarias & implantagfo do sistema de coleta e disposigio final dos residuos sélidos
urbanos do municipio de Maringa, mas sim, a diversos outros servigos necessarios
modernizagfio desses servigos exigidos pela Lei Nacional dos Residuos Sélidos. Em um
contrato de obra tradicional, esses outros servigos complementares necessitariam ser
licitados e contratados adicionalmente, o que acabaria representando acréscimos ainda

maiores nos recursos publicos a serem despendidos quando da consecugdo desse projeto.

QOutra vantagem do contrato de PPP estd em seu prazo de duragfio. Enquanto uma
contratag®o tradicional de obras possui prazo méximo de 60 meses, obrigando a realizagdo
de continuas licitagdes para a sua consecuc¢do total, uma contratagio por meio de um

Contrato de Concessio Administrativa podera ter como prazo limite de duragio 360 meses,
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viabilizando, assim, e como ja explicitado, todos os servigos necessarios a realizagdo

integrat do projeto.

Na contratagdo tradicional o ente publico tem que pagar pelas obras no prazo de sua
execugdo. Com isso o ente phblico tem que disponibilizar um montante de recursos em
prazo relativamente curto, com isso tendo que sacrificar, muitas vezes, outros servigos

essenciais.

Na PPP o parceiro privado realiza todos os investimentos, responsabilizando-se pelos
recursos necessarios e ¢ parceiro publico pagara os investimentos ao longo do prazo de

concessio, que pode chegar a 30 anos.

2. IMPACTO ORCAMENTARIO DO INSTRUMENTO DA PPP

A PPP apresenta-se como alternativa juridicamente adequada para a concessio de servigos
piiblicos que requerem investimentos de certa magnitude para a sua modernizagdo. Por
conseguinte, justifica-se a analise da adequag#io econdmica da concessfio administrativa de
coleta de residuos sélidos e limpeza urbana no Municipio do Maringé, localizado no Estado
do Parani. Para esse propdsito, ¢ fundamental a incorporagiio da noglio de custo de
oportunidade na decisdo de investimento do Poder Pablico, reconhecendo assim a escassez
de recursos orgamentarios diante da enorme gama de atividades a cargo da Prefeitura
Municipal. Com efeito, a Lei n® 11.079, que instituiu as normas gerais para licitagio e
contratagdio de parceria piblico-privada no 4mbito da administrag@io publica, prevé, em seu
Artigo 19, §4°, a vedagdo de celebragiio de contrato de parceria piblico-privada, cujo valor
seja inferior a R$ 20.000.000,00 (vinte milhdes de reais).

Uma andlise literal pode sugerir a enganosa interpretagdo de que bastaria um montante
superior ao limite minimo para se respaldar o uso do instrumento da PPP. Neste caso, a
ampla maioria das atividades de Govemnos Estaduais, a Unifio ou ainda a Administragéio de

grandes Municipios se encaixaria, sem, no entanto, traduzir-s¢ em efetiva vantagem para o
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interesse publico. De fato, a despeito de ser uma condigdo necesséria, ndo é evidentemente

suficiente, ja que, em seguida, o referido diploma legal, em seu artigo 4°, torna claro que:

“Art. 40 Na contratagfio de parceria piblico-privada serfio observadas as
seguintes diretrizes:

[ — eficiéncia no cumprimento das missdes de Estado ¢ no emprego dos
recursos da sociedade;

It - respeito aos interesses e direitos dos destinatarios dos servigos ¢ dos
entes privados incumbidos da sua execugdo;

[1l - indelegabilidade das fungdes de regulagdo, jurisdicional, do exercicio
do poder de policia ¢ de outras atividades exclusivas do Estado;

IV -- responsabilidade fiscal na celebragfio e execugio das parcerias;
V — transparéncia dos procedimentos e das decisdes;
VI - reparticdo objetiva de riscos entre as parles;

VII — sustentabilidade financeira e vantagens socioeconémicas dos
projetos de parceria.”’

Do ponto de vista econdmico, garantir a observancia do referido artigo € impossivel sem a
incorporagio do conceito de custo de oportunidade que €, conforme a Teorta Econdmica, o
montante que um recurso poderia render no melhor de seus usos alternativos. Em outras
palavras, trata-se da comparagdo do que se poderia ser obtido pela Administragdo Pablica
em beneficio dos municipes, caso os recursos utilizados em uma determinada atividade, no
caso especifico a coleta e destinagdo de lixo, fossem empregados para a realizagéo de uma

terceira.

De acordo com Mauricio Portugal Ribeiro e Lucas Navarro, “a intengdo do Governo
Brasileiro quando iniciou o processo de discussdo daquilo que a Lei 11.079/2004 veio a

chamar de PPP era oferecer maior flexibilidade para a estruturacdo de projetos de
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infraestrutura publica por meio de investimento privado. Neste sentido era preciso

aprimorar o marco legal e contornar eventuais restri¢des or¢amentdrias.

Do ponto de vista legal, existiam dois objetivos principais. Em primeiro lugar, era preciso

abrir_espaco para viabilizar a implementacdo de projetos incapazes de, por si sds,

alcancarem a auto-sustentabilidade financeira,_ apesar de seu alto retorno econémico e

social (..} além disso, pretendia-se viabilizar a amortizacdo de investimentos realizados

para prestar servicos diretamente ao Poder Publico em prazo maior que cinco anos, gue é

o limite trazido pela Lei de LicitacOes e Coniratos Administrativos para as confrgtacdes

tradicionais de servicos e obras pela Administracde, Tratava-se de permitir expressamente

a utilizagdo de estrutura econdmica das concessdes de servigo publico para a contratagdo

de servi¢os anles submetidos ao regime contratual previsto na Lei 8.666/93”

Comentdrios a Lei de PPP FParceria Piublico Privada — Fundamentos econémico-juridicos

(grifo nosso)'.

No caso do Estado de S3o Paulo, por exemplo, em que ji existem indrmeros concessdes no
setor, a propria jurisprudéncia do Tribunal de Contas do Estado de Sdo Paulo (TCE-SP) é
clara nesse sentido, conforme expresso nos julgados referentes aos TC-007585/026/07, TC-
007832/026/07, TC-008007/026/07 e TC-009064/026/07, todos relativos ao exame prévio
de contratagfio de parceria piblico-privada, na modalidade de concesso administrativa,
para execugdo de servicos de limpeza urbana, incluindo obras em aterros sanitdrios, no
limite territorial do Municipio de Osasco, bem como, o TC-013841/026/06, relativo a

consulta realizada pela Prefeitura Municipal de ltu concernente & assunto similar.

Em especial, no voto proferido pelo Eminente Conselheiro Claudio Ferraz de Alvarenga,
ficou delineado que “servigos de limpeza urbana tém de prestar-se de forma continua e,
por causa de suas inaliendveis implicacdes ambientais e suas inevitdveis interferéncias
com a saude publica, pressupdem especializacdo bastante de seus executores, justificando-

se, destarte, que a Administracdo os deseje sob a estavel responsabilidade de uma

! 30 Paulo, Malheiros, 2007, pag. 31 e 32.
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sociedade de proposito especifico, comprometida apenas com a sua implantagdo, quando,
como no caso, haja aterro sanitdrio e usina de compostagem por instituir e gerenciar a
unidade de Iratamento de residuos de servigos de saude por edificar, demandando
investimentos iniciais expressivos, sO recuperdveis depois de significativo tempo de

exploracdo econdmica. ”.

No mesmo voto, o Eminente Conselheiro ainda acrescentou que “em obediéncia ao

principio da economicidade, somente serd wtilizada a concessdo administrativa quando

ficar demonstrado gue a Administracdo ndo tem condicdes de efetuar a prestacdo de

servico satisfatoriamenie, por um preco menor_do gue aguele gue seria desembolsado em

favor do parceirg privado, por razdes que se vinculam ao fato de a Administracdo _ndo

dispor de recursos suficientes para implantar a estrutura bésica indispensdvel & execucdo
dos servicos®” (grifo nosso).

A adequagdo do uso do instrumento da PPP ¢, portanto, verificada quando o emprego de
recursos orgamentdrios municipais na coleta de lixo nfio gerar mais beneficios para a
populagio do que o emprego dos mesmos montantes em outras éreas vitais da atuagio da
Administra¢do, tais como nos aparelhos de satde e de educagfo. Neste caso em fungdo da
escassez de recursos, torna-se eficiente e, por conseguinte, socialmente desejivel a
utilizagio de investimentos privados para viabilizar as inser¢des necessarias para a melhoria

da coleta.
Sobre esta conclusio, porém, é preciso tecer alguns esclarecimentos, a luz da Lei 11.079.

O exame da sustentabilidade financeira e dos consequentes beneficios socioeconbmicas de
um projeto de parceria ndo pode se restringir somente a andlise de valores absolutos, visto
que, a realidade de cada Municipalidade é condicionada pela dimensdo de sua populagéo,
da propria economia local e, sobretudo, da ampla miriade de fung¢des que o Poder Pitblico

Municipal tem para cumprir.

% Voto publicado no Diario Oficial do Estado de Sdo Paulo em 27/07/2007, referente aos TC-007585/026/07;
TC-007832/026/07; TC-008007/026/07 ¢ TC-009064/026/07.



O proprio desempenho do Controle Extemo da Administragdo Pablica de Maringa ja
delineia um conjunto de atribuigSes legalmente definidas as quais o Executivo Municipal
ndo pode, de modo algum, esquivar-se, sob pena da desonrosa emissdo de Parecer
Desfavoravel das Contas Municipais, sem contar, naturalmente, com 0s prejuizos causados

a qualidade de vida da populagdo.

O manual “Os Cuidados do Prefeito com o Mandato”, publicado em setembro de 2008 pela

Egrégia Corte do TCE-SP, sintetiza tais obriga¢des™

“Tal qual antes ja se disse, o insuficiente planejamento orgamentdrio tem sido
motivo bdsico pelo qual o Municipio incorre nos desacertos que conduzem Go parecer

desfavoravel:

1. Ndo-aplicagdo dos minimos constitucionais na Educa¢do;

2. Nao-aplicagdo do minimo constitucional na Saude;

3. Déficit or¢amentdrio;

4. Insuficiente pagamento de precatdrios judiciais;

5. Repasse excessivo a Cdmara dos Vereadores;

6. Falta de repasse previdencidrio;

7. Superagdo do limite da despesa de pessoal;

8. Ndo-cumprimento do art. 42 da Lei de Responsabilidade Fiscal;

9. Aumento da despesa de pessoal nos ultimos 180 dias do mandato (art. 21, pardgrafo
unico da LRE).

10. Aplicagdo incorreta das multas de trdnsito.

Decorre dai, a constatag@io de que a gestidio publica, no que tange a sua discricionariedade,
sé pode exercé-la plenamente apos o devido cumprimento dos limites de gastos em saide ¢
educagiio, ac correto pagamento de precatérios, assim como, a observincia dos ditames da

Lei de Responsabilidade Fiscal, entre outros. Em sintese, 0 que se coloca ¢ a

3 Fls. 15 e 16, “Os Cuidados do Prefeito com o Mandato™ disponivel em
hitp://www.tce.sp.gov.br/arquivos/manuais-basicos/2008_cuidados_do_prefeito_com_mandato.pdf
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imprescindibilidade da incorporago 4 andlise das vantagens socioeconémicas da concessiio
administrativa, dos demais objetos de atuagfio da Municipalidade, ou seja, do custo de

oportunidade da referida concessdo administrativa.

De modo detalhado, o volume de investimento anual previsto € dado pela Tabela I, que

apresenta o total de inser¢Ges por ano, durante todo o periodo previsto.

Tabela I — Investimentos e Custos da Operacio

ANO INVESTIMENTOS OPE(I:{[;SCTI&% ALS TOTAL ANO
Ano0 9,370,296.0 - 9,370,296.0
Ano 1 15,600,000.0 18,518,035.4 34,118,035.4
Ano2 29,800,000.0 18,628,676.4 48,428,676.4
Ano3 28,400,000.0 18,740,649.0 47,140,649.0
Ano 4 - 18,457,849.8 18,457,849.8
Anos 7,160,296.0 18,524,097.7 25,684,393.7
Ano 6 - 19,021,198.2 19,021,198.2
Ano7 - 19,085,511.0 19,085,511.0
Ano8 - 19,150,640.3 19,150,640.3
Ano 9 - 19,216,595.4 19,216,595.4
Ano 10 7,450,296.0 19,286,706.9 26,737,002.9
Ano 11 - 19,645,002.0 19,645,002.0
Ano 12 - 19,713,147.3 19,713,147.3
Ano 13 - 19,782,156.0 19,782,156.0
Ano 14 . 19,852,037.6 19,852,037.6
Ano 15 7,740,296.0 19,926,246.5 27,666,542.5
Ano 16 - 20,434,337.1 20,434,337.1
Ano 17 - 20,506,554.1 20,506,554.1
Ano 18 - 20,579,683.8 20,579,683.8
Ane 19 - 20,653,736.5 20,653,736.5
Ane 20 8,320,296.0 20,732,290.0 29,052,586.0
Ano 21 - 21,192,412.5 21,192,412.5
Ano 22 - 21,268,611.1 21,268,611.1
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Ano 23 - 21,345,774.8 21,345,774.8
Ano 24 - 21,423,914.4 21,423,914.4
Ano 25 8,610,296.0 21,506,854.2 30,117,150.2
Ano 26 - 22,028,183.7 22,028,183.7
Ano 27 - 22,108,974.1 22,108,974.1
Ano 28 - 22,190,784.7 22,190,784.7
Ano 29 - 22,273,627.1 22,273,627.1
Ano 30 - 22,361,4494 22,361,449.4
TOTAL 122,431,776.0 608,155,736.9 730,607,512.9

A andlise dos investimentos programados revela que, no total, sio previstos investimentos
que chegam a R$ 29,8 MM no segundo ano de operagio, num total de R$ 122,45 MM ao

longo dos 30 anos de concesséo.

Por seu turno, 2 Tabela II dimensiona o custo de oportunidade do investimento do segundo
ano, tomando como comparagio o dispéndio em saide, educac¢iio e administragio. Os dados
revelam que o total a ser investido no Ano 02 (R$ 29,8 MM a pregos constantes com base
jan/2014) representa em torno de 3,4 % do total de gastos empenhados da Prefeitura
Municipal de Maringd em 2013, tendo chegado a 4,6% em 2008, o que demonstra a

dimensfo dos recursos necessarios frente as disponibilidades da Administragéo,

Por outro lado, é inegavel que a contraprestagio’ exigida do Poder Publico, estimada em
um total (30 anos de operacfio) de R$ 1.206.029.306,85 no Plano de Negdcios, ou seja, em
média, R$ 40.200.976,9 ao ano, acarreta um 6nus para o Poder Publico sensivelmente
inferior no que tange 20 custo de oportunidade em servigos prestados pela Municipalidade

para a populagdo, sobretudo, em Saude e Educagio.

De outro lado, € também ilustrativa a comparagdo com a estrutura de custos da

Municipalidade, possibilitando distinguir o investimento do gasto com o custeio da

* De acordo com a Medida Proviséria no. 575712, que altera a Lei n° 11,079/04, o comprometimento miximo
da Receita Corrente Liquida (RCL)} dos municipios com conlratagdo de PPP ¢ de 3%. No projeto em questdo
esse comprometimento é de 4,12% no ano 01, com tendéncia declinante.
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Administragdo Publica, de forma a avaliar a real capacidade de investimento da

Municipalidade.

Para tal, ¢ imprescindivel a investigagfio da natureza dos gastos da Municipalidade, por
meio do uso da classificagdio em categorias econdmicas, ou seja, despesas correntes € de
capital, permitindo, com isto, o estabelecimento de bases conceitualmente precisas de

avaliagfio da capacidade de investimento da Administragio.
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De acordo com a Lei n® 4320/1964, artigo 12, §4°, “classificam-se como investimentos as
dotagdes para o planejamento e a execugdo de obras, inclusive as destinadas & aquisicdo
de imdveis considerados necessdrios a realizagdo destas ultimas, bem como para os
programas especiais de trabalho, aquisicdo de instalagdes, equipamentos e material
permanente e constituigdo ou aumento do capital de empresas que ndo sejam de cardter
comercial ou financeiro.” No mesmo artigo, depreende-se que tal o grupo investimentos se
insere nas despesas de capital, devendo-se, logo, desconsiderar para a comparagdo as

despesas correntes.

A dimenséo dos investimentos necessarios frente &s despesas de capital da Municipalidade
de Maringd, incluindo também Inversdes Financeiras e¢ Transferéncias de Capital, esta
exposta na Tabela III. No quadro também estd exposta a despesa com custeio da
Municipalidade, assim como, o peso da contraprestagfo anual (soma dos doze meses) a ser

paga pela Administragdo Publica na PPP.

Preliminarmente, ainda que inequivocamente a capacidade de investimento de uma
Municipalidade esteja também condicionada a fatores idiossincraticos da Municipalidade,
tais como a boa gestio ou mesmo a presenga de uma grande unidade fabril, geradora de
dilatados recursos orgamentarios, que amplia a participagdo do municipio na receita do
ICMS, em comparagdo com a anilise da concessdo administrativa em Qsasco (vide tabela
IV) de objeto anidlogo, tratada nos TC-007585/026/07, TC-007832/026/07, TC-
008007/026/07 ¢ TC-009064/026/07 ¢ chancelada por voto do Eminente Conselheiro
Claudio Ferraz de Alvarenga, em sess3o de 13 de junho de 2007, verifica-se uma grande
similitude do comprometimento dos investimentos municipais, embora de maneira, frise-se,

mais significativa do que em Maringa.

Conclusdo similar se obtém da comparagido com a concessio administrativa de S3o Carlos
(vide Tabela V), tratada nos TC-006015/026/09 ¢ TC-006103/026/09, de relatoria do
Eminente Conselheiro Robson Marinho, aprovada com ajustes nas clausulas edilicias, na

Sessio do Tribunal Pleno de 17.06.2009, do Tribunal de Contas do Estado de So Paulo.

I3
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A experiéncia do Estade de S#o Paulo, portanto, evidencia claramente a grandeza dos
investimentos demandados. Para o Municipio de Maring4, o calibre das inversdes
realizadas € proporcionalmente menor do que em Osasco e Sdo Carlos, cujos editais da
concessdo administrativa foram aprovado pelo Egrégio TCE-SP, uma vez que a tecnologia
proposta para o Municipio de Maringd ¢ menos intensiva em capital. Em Osasco, a
tecnologia envolvia a geragdo de energia através do composto orginico, que torna o
investimento bem maior. Além do mais, para o Municipio de Maringa n#io ha a proposicéo
de construgdio ou renovagdo de aterros sanitdrios como em Séo Carlos, outro ponto que €

altamente custoso em termos de investimento.

14



ddId - Ddi oj>d opdeaemy - 00Z 9P 1Mqe B saw1a)21 saIoeA [1]
60/920/S01900-D.L ‘60/9T0/510900-D.L ‘ LANA VIS 20

%LS Yolry %€9 %98 %201 %TS 1 Jende)) ap sesadsa(] se 0BSTT W2 9,
ISS'POV' LT [0P9°690°LT [SET'8YRST [8LSZLI'ST [T6T'ETT'EI [£96°LEP T [11 oLgs5239u GjuawINsIAU]
88T0TO'LPT[OPL 19SS ELY [FOL 8667061 [9YE9CL'CTT [OVE LILTON [1TE 681°66 sesadsa( €301
SLYBISOE [6V1°090°6E [SBE€TI'ST [LY1'S6S Ll [LbL'BT6'TT [PI9780T'8 ende) usadsa(q [e3o L
LiTLVY 6T [R19°168°1€  [06V'8TS'LL  [6LSHOUET  [IRLE6F6  [SS8ERDD olsumsasu] [eRde)) esadsag
018°T0S'91Z [L6S'S6P'PET [0ZE'SLE'SOT [661° 141°00T [£65'88L'68 |L0L'086706 uaue) esadsa( |e3oL
0S6'PSTSIT|LPP LBS TS |00L°LS9°€8 [Z1L'C8O'PE |LOCPSEPE [S6T'PBLPL o19)sn)) esalsa(

9002 S00Z P00z £007 7002 1002 ouy

SOTIVD OVS
A ElPqe],
LO/9TOAH0600-DL. 3 LOSTH/LO0800-DL ‘L0/9T0/TEBLOO-DL ‘LO/ITO/SBSLO0-DL. @ LANL VIS -amod

%l %LE 297 %EY %E8 YlL [ende)) ap sesadsd(] sg ogdeor wd %
L9 0S6°ST |LIP'SSEET [ISTYPETT [8E€8°L96°07 |98F'TBE 6T [S6E9E9°LI OLIESSIDIU 0JUIULSIAU]
TPEE60°YY9 [98S 9LE OFS [PBT T99°S0S [€8L°ST6'L1F |[b66°9P9°TSE [LSO°L10°60€ sesadsa( eI
1LP'Pr8'86 [L896YELY |PBTFYL'PE |SOUCISBY [EPTOIPOE [65S°L98'FT [ende) esadsa( 18301
088°7L0°6L  [STYE8SSS  {860°8ST08  [SPT'6ISTY  |LSELOV'ST  [POL'08S'TI OJUALNSIAU] TERAE)) 85205
1L8°8PT°SPS [668°9T0F8F {106°L16°0ZY 1S TIH 69€ [TSLOETOIE [861 6¥ 1 8T ajuaie) esadsa( 8oL
95t P07 98T [Z8L° C6S08Z [ZLL BOC'VPT [08E 88K PSE [916°T01°Z81 [SF6'098°Y91 013)sn) esadsaq

9002 <00z v002 £007 7002 1007 ouy

0JSVSO

semwgneayg sesobny

RYRICU LR

Sl



F

undaglo Inscugo de

Pesquisas Evonomicas

Em segundo lugar, ¢ bem verdade que ndo se pode desconsiderar imediatamente a
alternativa em que a Prefeitura Municipal de Maringd poderia, ao menos teoricamente,

responsabilizar-se pela totalidade dos investimentos necessarios.

No entanto, verifica-se que o montante de investimento requerido ultrapassa os 16% das
despesas de capital do Municipio. E inegdvel, por conseguinte, que o volume de
investimentos em questfio se trata de algo inédito na histéria das finangas municipais de
Maringa, o que nfo se repete quando analisamos o peso da contraprestagdo anual da PPP

relativa as despesas com custeio (nfo ultrapassa 7,5%, vide Tabela III).

Nio € um exagero afirmar que a nfo realizagio da concessio implicaria o
comprometimento da capacidade de investimentos da Administragfio Pablica, com direto
prejuizo da necessaria modernizagiio de outras areas, no minimo tdo essenciais para a
qualidade de vida da populagfo quanto a coleta de lixo. A Tabela Il € clara ao evidenciar os
prejuizos decorrentes da limitagdo da capacidade financeira da Prefeitura Municipal de

investir em setores cruciais tais como a saide e a educacéo,

Desta forma, em fungdo da existéncia de escassez de recursos orgamentdrios e, dadas as
condigdes oscilantes da arrecadagéio, derivadas do proprio ritmo de crescimento econdmico
do pais, o instituto da Parceria Piiblico Privada possui razoabilidade inquestiondvel do

ponto de vista econdmico.

Em especial, para que o Erdrio Municipal comporte o volume de tais investimentos e,
levando-se em conta a natureza inflexivel das despesas com pessoal, seria necesséria, no
minimo, a redugfio aos limites minimos exigidos pela Legislagdo vigente do dispéndio em

Educagéo, em Saude.

Isto significa, do ponto de vista do cidaddo, a diminui¢do dos servigos disponiveis para
aqueles que vivem ou trabalham em Maringd, ou seja, uma populagdio que gira em tormo de
385.753 habitantes.

Ademais, inequivocamente, saneamento béasico é um item fundamental para a qualidade de

vida de toda a populagdo. Assim, ndo havendo alternativas, o Executivo Municipal deve
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levar a cabo tais investimentos, ainda que, com o pesado fardo de retirar recursos de outras

dreas sensiveis.

Entretanto, niio se pode também desconsiderar que esta alternativa possui impacto
regressivo na distribuigio de renda da populago, uma vez que, os usudrios dos servigos
municipais de satde e educag¢do, por exemplo, sdo, em sua grande maioria, pertencentes ao

segmento menos abastado da populagio.

Assim, com a realocagfo dos recursos, este grupo sofreria uma redugéo nos gastos publicos
per capita, a0 passo que, 0s servigos em discussio, limpeza urbana e o manejo de residuos
solidos, sfo, pela sua esséncia, ofertados para todos 0s municipes, o que gera, por sua vez,

um acréscimo no dispéndio publico per capita.

A equago, logo, ¢ simples, para a parte mais humilde da populagdo impde-se um pequeno
acréscimo, concomitantemente, a uma pesada subtragio, ao passo que, para a parcela mais
rica, em sua grande maioria, consumidora de servigos privados de saude e educagdo, apenas

s€ majoram o0s gastos municipais.

Diante de tais fatos, fica claro, 0 enorme valor do instrumento da concessdo administrativa,
pois, como bem exemplifica o caso em questdo, tal forma de ajuste possibilita
investimentos substantivos em dreas importantes, sem a contrapartida da diminuigio dos

gastos em setores que $#0 essenciais.

Finalmente, uma terceira alternativa, visando evitar retragGes nos dispéndios, seria o
Executivo Municipal realizar as inser¢des previstas em um prazo mais alongado do que
quatro anos, periodo em que 68% dos investimentos totais serdo desembolsados, segundo
Tabela I. Porém, esta possibilidade é evidentemente desvantajosa para o interesse publico,

pois, desampara o cidad#o de um servigo cuja necessidade € imediata.

Além do mais, saneamento basico ¢ uma pega chave para a saide piblica, majorando a
propria eficacia do gasto no setor. Postergar tais investimentos impede uma melhora na

qualidade de vida da populagdo, o que, para as camadas menos abastadas, pode se traduzir

17
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como uma prépria ameaga a existéneia, derivada do enorme conjunto de doengas que se

aproveitam de deficiéncias nos sistemas de saneamento bésico.

Destarte, ao se introduzir o custo de oportunidade das inser¢des necessdrias em saneamento
bésico, frente, sobretudo, as demandas de educagdo e satde, fica demonstrado que a
Prefeitura Municipal de Maringa n3o tem condi¢des financeiras para a realizagio de tal

empreitada, tal como, ndo pode posterga-la.

Neste sentido, a concessdio administrativa ¢ a alternativa mais atrativa para a Administragio

Publica, face a restrigdo de recursos do Poder Publica.

De outro lado, essa atratividade também se explica pelo fato de que o instrumento da PPP,
ao permitir ao parceiro privado recuperar o investimento em um periodo de tempo

suficiente alongado, garante ao Estado custos proporcionalmente menores.

Este fato, inclusive, foi longamente explicitado em voto do Eminente Conselheiro Robson
Marinho do TCE-SP, nos TC-006015/026/09 ¢ TC-006103/026/09, em direta comparagiio

com os demais institutos disponiveis, em especial, a Lei das Licitagdes:

“Enquanto. por tais motivos e decerto muitos oulros, os cusios de manutengdo
do servigo de limpeza urbana subiam, o prazo disponivel para o empreendedor privado
amortizar as inversdes financeiras por ele realizadas com o propdsito de satisfazer a
necessidade publica, oferecida pelo Governo municipal como oportunidade de negécio em
Jorma de contrato administrativo regido exclusivamente pela Lei federal n. 8.666/1993,
mantinha-se, aquele prazo, fixo, inalterado. De fato, segundo disposi¢do contida no artigo
57, nenhum contrato administrativo, mesmo o de execucdo continuada (inc. Il), podia
perdurar por mais de cinco anos, ou seis, se presente a excegdo prevista no § 4°. Com isso,
estava a Administracdo Publica condenada a pagar pregos excessivos pela execugdo
indireta do servigo de limpeza urbana, ji que o empreendedor privado, sem garantia de
manter o direito de prestar o servico por mais de cinco anos, fendia a comprimir nesse
interregno a amortizagdo de todos os seus custos. Via-se também impedida de assumir a

execucdo direta deles, dadas as resirigBes ¢ sem poder valer-se da Lei federal 8.987, de
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1995, declarada pelo STF incompativel com a atividade de limpeza wrbana, dada a
impossibilidade de individuar o consumo de cada usudrio e portanto a cobranga da
indispensdvel tarifa, s6 restou a negligéncia e o descaso como derradeira e umica saida

para ndo poucos Municipios.

Agora, com a edicdo da Lei 11.079/2004 abre-se uma nova porta para

resolver, talvez de forma definitiva, esse relevante problema de saneamento ambiental,

Se isso vale, em termos gerais e hipotéticos, para todo e qualgquer Municipio,
em relagdo a Sdo Carlos, como procurou demonstrar seu defensor, trata-se de uma

*

verdade concreta.’

Diante do exposto, & inegavel que tal conclusdo se repete no caso especifico da
Municipalidade de Maringa, especialmente, quando tracado o paralelo entre a
proporcionalidade dos investimentos pretendidos, levando-se em conta as disparidades
entre a capacidade financeira dos Municipios de Osasco ¢ S3o Carlos, cujo modelo de
concessio recebeu chancela do Tribunal de Contas do Estado de Sdo Paulo, e a concessio

administrativa em Maringa.

Ademais, como subproduto, emerge com clareza o fato de que o valor demandado ao longo
dos trinta anos de R$ 1,2 bilhdes, ¢ de fato substantivo, justificando-se, portanto, o uso do

instrumento da concessdio administrativa.



DIRETRIZES AMBIENTAIS

Principios

Prevaléncia do interesse publico.
Melhoria continua da qualidade ambiental.

1

Combate a miséria e seus efeitos, que prejudicam ndo apenas a qualidade de vida, mas
também a qualidade ambiental da cidade e de seus recursos naturais.

Multidisciplinaridade no trato das questdes ambientais.
Participagdo comunitaria na defesa do Meic Ambiente.

Integracdo com as politicas de Meio Ambiente nas esferas de competéncia da Unido, Estado,
Municipio e as demais a¢des do governo,

Manutengdo de equilibrio ambiental.

Uso racional dos recursos naturais,

Mitigacdo e minimizagdo dos impactos ambientais.

Educagdo e Conscientizagdo Ambiental como agdo mobilizadora da sociedade.

Incentivo a pesquisa cientifica e tecnoldgica direcionada para o uso, prote¢do, monitoramento
e recuperagdo dos recursos ambientais.

Estimulo a producdo responsavel.

Recuperagao do dano ambiental.

Para o cumprimento do disposto no art. 30 da Constituigdo Federal, no que concerne ac Meio
Ambiente, consideram-se como de interesse local:

o incentivo a adog8o de posturas e préticas sociais e econdmicas ambientalmente sustentaveis;

a adequacdo das atividades e agbes econdmicas, sociais, urbanas e do Poder Publico, as
imposigdes do equilibrio ambiental;

a busca permanente de solu¢bes negociadas entre o Poder Publico e a iniciativa privada para a
reducdo dos impactos ambientais;

a adogdo no processo de planejamento, de normas relativas ao desenvolvimento urbano e
econdmico que priorize a prote¢do ambiental, a utilizagdo adequada do espago territorial e dos
recursos naturais e que possibilitem novas oportunidades de geragdo de trabalho e renda;

a agdo na defesa e conservagdo ambiental no dmbito regional e dos demais municipios
vizinhos, mediante convénios e consércios;



» ¢ licenciamento ambiental e o controle das atividades potencial ou efetivamente poluidoras;

* amelhoria constante da qualidade do ar, da dgua, do solo, da paisagem e dos niveis de ruido e
vibragbes, mantendo-os dentro dos padrdes técnicos estabelecidos pelas legislagbes de
Controle de Poluicdo Ambiental Federal, Estadual e Municipal no que couber;

* p acondicionamento, armazenamento, a coleta, o transporte, a reciclagem, o tratamento e a
disposi¢do final dos residuos solidos;

* o cumprimento de normas de seguranga no tocante a manipula¢do, armazenagem e transporte
de produtos, substancias, materiais e residuos perigosos ou toxicos.

* acriagdo de unidades de conservagio;
* aconservagdo e recuperac¢do dos rios, corregos e matas ciliares e areas florestadas;

* 3 garantia de crescentes niveis de salubridade ambiental, através do provimento de infra-
estrutura sanitaria e de condi¢Oes de salubridade das edificaces, ruas e logradouros publicos;

o estabelecimento de indicadores ambientais.

A gestdo integrada dos residuos sélidos e o desenvolvimento sustentdvel do MUNICIPIO devera ter
énfase na qualidade de vida de sua populagdo, tendo como base a educa¢do, direito fundamental para
o0 exercicio da cidadania.



Triagem e Tratamento dos Residuos Solidos

Insere-se no contexto da gestdo integrada dos residuos sélidos a sua segregacdo eficiente como forma
de inclusdo social e minimiza¢io de impactos ambientais; além do tratamento, visando o atendimento
da Politica Nacional de Residuos Sélidos.

Os objetivos a serem atingidos pelo processo de Triagem e Tratamento dos Residuos Sélidos sdo:
1) promogdo da qualidade do ambiente social e urbano;

2) reaproveitamento e reciclagem de materiais;

3} articulagdo intermunicipal para modernizagdo e adequagdo dos sistemas de Coleta, tratamento e
disposicdo final dos residuos sdlidos urbanos;

4) estimulagdo a pesquisa e ao uso de matérias - primas recicladas e viabilizadas através de programas
municipais e de parcerias ¢om universidades, industrias, estabelecimentos comerciais, empresas
prestadoras de servicos, comunidade organizada e instituigdes interessadas;

5) prevengdo de polui¢do e da degradacdo socioambiental;
6) valorizagdo dos residuos sélidos urbanos;

7) atendimento integral da Politica Nacional de Residuos Solidos.

Topografia
As dreas dos empreendimentos deverdo ter fevantamento planialtimétrico em escala 1:1000 com
curvas de nivel de metro em metro e coordenadas geograficas.

Climatologia

Visando a caracterizagdo climatoldgica da regido onde serd implantada a Unidade de Triagem e de
Tratamento de Residuos Sdlidos deverdo ser obtidos periodicamente dados pluviométricos, de
temperatura do ar, evapotranspiragdo e predominancia e diregdo dos ventos.

Vegetagdo
Nas dreas de mata ciliar e onde serdo implantados os empreendimentos ambientais, deverd ser
realizado levantamento das espécies arbdéreas de fragmentos de mata atlantica.
Mata ciliar é a formacdo vegetal que ocorre nas margens dos rios, cérregos, lagos, lagoas, olhos d'agua,
represas e nascentes e também & conhecida por mata de galeria, mata de varzea, vegetacdo ou floresta
ripdria.
A mata ciliar funciona como filtro ambiental, retendo poluentes e sedimentos que chegariam aos
cursos d'agua, sendo fundamental para o equilibrio dos ecossistemas aquaticos. Portanto, a
manutengdo da mata ciliar protege contra a erosdo das ribanceiras e o conseqiiente assoreamento dos
recursos hidricos, conservando a qualidade e o volume das aguas.
A recuperagdo das matas ciliares dos cursos d'dgua das bacias abrangidas que contenham os
empreendimentos em questdo tem por objetivo:

* diminuir os processos de erosdo e assoreamento, melhorando a qualidade e a quantidade dos

recursos hidricos;

* regularizar a vazao das aguas superficiais pela redugdo de sua velocidade de escoamento;



* aumentar a infiltracdo das dguas provenientes das chuvas para o abastecimento dos lengdis
freaticos;

* formar corredores naturais que garantam o fluxo entre populagdes silvestres que sofreram
fragmentagdo e isclamento pela perda dos seus habitats;

* conscientizar os proprietarios rurais sobre a importancia da manutencdo da biodiversidade;

* educac¢do ambiental.

A restauragdo de matas ciliares € uma medida que pode ser realizada por diferentes processos.

O cercamento da drea € fundamental para que animais domésticos ndo danifiquem as mudas,
nem compactem o solo, o que prejudica o crescimento da vegetacdo. E importante plantar espécies
pioneiras que atraiam a fauna silvestre que serve de dispersora de sementes, principalmente passaros,
auxiliando no processo de regeneragdo natural.

Para diversificar a vegetacdo que nasceu espontaneamente no local, pode-se fazer o plantio de
sementes ou mudas de espécies de maior valor ecolégico € econdmico. Também podem ser
reintroduzidas espécies ameagadas de extingdo e outras que apresentam diferentes estdgios de
crescimento, misturando-se grupos ecolégicos distintos, como acontece na natureza.

Licenciamento Ambiental
Todos os estudos necessdrios para o licenciamento ambiental da Unidade de Triagem e de

Tratamento Mecanico-Bioldgico deverdo ser conduzidos e apresentados pela licitante vencedora,
conforme prazos previstos no Anexo If — Projeto Bdsico e Anexo Ili-Cronograma.
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APRESENTAGAO

Este documento comresponde ao Plano Municipal de Saneamento Basico (PMSB) -
Moédulo Limpeza Urhana e Manegjo de Residuos Sélidos de Maringa — PR.

A elaboragdo do PMSB abrange o conjunto de servigos, Infraestruturas e instalagdes
dos setores de saneamento basico, que, por definigdo, engloba abastecimento de agua;
esgotamento sanitario; limpeza urbana e manejo de residuos sdlidos e; drenagem e manejo
de aguas pluviais urbanas. Neste momento estd sendo apresentado o médule Limpeza
Urbana e Manejo de Residuos Sélidos.

O Plano de Saneamento Basico do municipio de Maringd — Médulo Limpeza Urbana
e Manejo de Residuos Sdélidos visa estabelecer um plangjamento das agfes de saneamento
no municipio, atendendo aos principios da Politica Nacional de Saneamento Béasico (Lei n°
11.445/07), como também da Politica Nacional de Residuos Sdlidos (Lel n°. 12.305/10) com
vistas @ melhoria da salubridade ambiental, a protegio dos recursos hidricos e a promocgac

da salide publica.
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1 INTRODUGAO

A necessidade da melhoria da qualidade de vida e ambiental vivenciada no mundo
atualmente, aliada as condighes nem sempre satisfatorias de sadde ambiental e a
importdncia de diversos recursos naturais para a manutengdo da vida, resulta na
necessidade de adotar uma politica de saneamento basico adequada, considerando os
principios da universalidade, equidade, desenvolvimento sustentavel, entre outros.

A falta de planejamento municipal e a auséncia de uma analise integrada conclliando
aspectos sociais, econdmicos e ambientais resultam em a¢des fragmentadas e nem sempre
eficientes que conduzem para um desenvolvimento desequilibrado e com desperdicio de
recursos. A falta de saneamento ou adogdo de solugdes ineficientes traz danos ac meio
ambiente, como a poluigdo hidrica e a poluigdo do solo que, por consequéncia, influéncia
diretamente na saude publica. Em contraposigao, agdes adequadas na area de saneamento
reduzem significativamente os gastos com servigos de salde, pois ¢ saneamento e suas
quatro areas fundamentais estdo diretamente ligadas a satde e ao bem estar da populagio.

O tratamento de agua adequado torna possivel o acesso da populagdo a agua
potavel, o tratamento do esgoto gerado, a destinagdo comreta de residuos e uma adeguada
rede de galerias pluviais evitam a contaminagdo e assoreamento dos rios e
consequentemente a proliferagdo de doengas como diarreia, esquistossomose, hepatite e
febre tifoide que matam mais de cinco milhdes de seres humanos por ano.

A maior parte desta populagio ndo possui poder aquisitivo o suficiente para acesso a
unidades particulares de atendimente de salde o que acaba por sobrecarregar os sistemas
publicos de atendimento.

Acompanhando a preocupac¢do das diferentes escalas de governc com questiGes
relacionadas ao saneamento, a Lei n? 11.445 de 2007 estabelece as diretrizes nacionais
para o saneamento, bem como para a politica federal do setor. Entendendo saneamento
basico como o conjunto de servigos, infraestruturas e instalagdes operacionais de
abastecimento de agua, esgotamento sanitario, limpeza urbana e manejo de residucs
solidos, drenagem e manejo de aguas pluviais urbanas, a Lei condiciona a prestagdo dos
servicos publicos destas areas a existéncia do Plano de Saneamento Basico, o qual deve
ser revisto periodicamente,

Diante das preocupagdes atuais apresentadas e das exigéncias legais referentes ao
setor e com base na Politica Nacional de Residuos Solidos — Lei n°. 12.305/2010, este
documento refere-se ao méddulo Limpeza Publica e Manejo de Residuos Sélidos Urbanos do
Plano Municipal de Saneamento Bésico (PMSB) de Maringé- PR, atendendo aos requisitos
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do municipio para sua elaboragdc e de acordo com as diretrizes contidas na Politica
Nacional de Residuos Sélidos.

O objetivo geral do PMSB -~ Mddulo Manejo de Residuos Sélidos e Limpeza Urbana
¢é de estabelecer um planejamento das agdes de gerenciamento de coleta e destinac&o dos
residuos sélidos de forma que atenda aos principios da politica nacional ¢ que seja
construldo por meio de uma gestdo participativa, envolvendo a sociedade de maneira
organizada no seu processo de elaboragdo. Este Plano, portanto, visa a melhoria da
salubridade ambiental, a protegdo dos recursos hidricos, a universalizagcdo dos servigos, o

desenvolvimento progressivo e a promogio da salde.

O PMSB — Mddulo Manejo de Residuos Sélidos e Limpeza Urbana envolve as

seguintes fases;

» Diagnéstico da situagio do gerenciamento de residuos sélidos no municipio e seus
impactos na qualidade de vida da populagéo;

+ Desenvolvimento do Sistema de Informagdes Geograficas (SIG),

= Definigdo de objetivos, metas e alternativas para universalizag3o e desenvolvimento
dos servigos;

* Estabelecimento de programas, projetos e acgdes necessarias para atingir os
objetivos e as metas;

» Plangjamento de agbes para emergéncias e contingéncias;

+ Desenvolvimento de mecanismos e procedimentos para a avaliagdo sistematica das
acdes programadas e institucionalizag¢éo do plano municipal de saneamento basico;

s Criagéo do modelo de gestdo, com a estrutura para a regulagéo dos servicos de

saneamento no municipio, entre outros.
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2 DIAGNOSTICO

Serd apresentado, a seguir, o diagndstico socioecondmico e ambientai e o
diagndstico dos servigos de limpeza urbana e manejo de residuos sodlidos, do municipio de
Maringa.

O diagnéstico de limpeza urbana e manejo de residuos sélidos corresponde a uma
das quatro areas definidas pela Politica Nacional de Saneamento Basico, por meic da Lei
11.445 de 2007, como aquelas que compdem o conjunto das vertentes de atuagio em
saneamento ambiental.

O diagnostico apresentado a seguir reflete o conhecimento da realidade dos servigos
e agdes locais de saneamento ambiental, referenciados aos dados, cadastros e informagbes
disponibilizados pelos drgdos competentes, pelos prestadores de servigos, na prefeitura,
pela comunidade, por pesquisas, levantamento de campo, entre outras.

Com base nessas informag¢des, pdde-se fazer a descrigdo da situagéo atual do nosso
setor de saneamento, a andlise critica e a avaliagio do setor.

2.1 FUNDAMENTAGAO LEGAL

As decisBes politicas sdo fundamentais para as tomadas de iniciativas
administrativas e técnicas nas questdes do saneamento basico do Municipio, nas suas
quatro vertentes: abastecimento de &gua, esgotamento sanitario, limpeza publica e manejo
dos residuos sélidos e drenagem e manejo das aguas pluviais urbanas.

Nos aspectos constitucionais e legais (art. 30 da CF e art. 7° da Lei Federal
11.445/07) estes servigos sdo de competéncia municipal, podendo o titular destes servigos,
¢ Municipio, delegar a organizacdo, a regulagfio, a fiscalizagao e a prestagdo desses
servigos, nos termos do Art.175. “Incumbe ao Poder Publico, na forma da lei, diretamente ou
sob regime de concess3o ou permissdo, sempre através de licitagdo, a prestagéo de
servigos plblicos” , do seu art. 241, “A Unido, os Estados, o Distrito Federal e os Municipios
disciplinarao por meio de lei os consércios piblicos e os convénios de cooperagio entre os
entes federados, autorizando a gestdo associada de servigos publicos, bem como a
transferéncia total ou parcial de encargos, servigos, pessocal e bens essenciais a
continuidade dos servigos transferidos da Lei Federal 11.107/05 em seu Art. 8°, onde “Os
titulares dos servigos publicos de saneamento basico poderdo delegar a organizagdo, a
regulagdo, a fiscalizagdo e a prestacdo desses servigos, nos termos do Art, 241 da
Constituigdo Federal” e também da Lei n°. 11.107 que dispfe sobre as normas gerais de
contratagdo de conséreios pablicos e da outras providéncias.

TN
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Ainda de acordo com a Lei 11.445/07, vale ressalta que em seu art. 9°, o titular dos

servicos formulara a respectiva politica de saneamento basico, devendo para tanto:

[.  Elaborar os planos de saneamento basico, nos termos desta Lei;

[I.  Prestar diretamente ou autorizar a delegagdo dos servigos e definir 0 ente
responsavel pela sua regulagdo e fiscalizagdo, bem como os procedimentos
de sua atuagio;

lll.  Adotar parametros para a garantia do atendimento essencial & sa(de pUblica,
inclusive quanto ao volume minimo per capita de dgua para abastecimento
publico, observadas as normas nacionais relativas & potabilidade da agua;

IV. Fixar os direitos e os deveres dos usuarios;

V. Estabelscer mecanismos de controle social, nos termos do inciso |V do caput
do art. 3° desta Lei,

V1.  Estabelecer sistema de informagOes sobre os servigos, articulado com o
Sistema Nacional de Informagdes em Saneamento;

VIl.  Intervir e retomar a opera¢do dos servicos delegados, por indicagdo da
entidade reguladora, nos casos e condigbes previstos em lei e nos
documentos contratuais.

Os servigos de saneamento poderao ser prestados das seguintes formas:

+ De forma direta pela Prefeitura ou por 6rgaos de sua administragao indireta;

» Por empresa contratada para a prestacdo dos servigos através de procasso
licitatério;

¢ Por empresa concessionaria escolhida em processo licitatério de concessdo,
nos termos da Lei Federal n°. 8.987/95;

+ Por gestdo associada com dérgdes da administrag&o direita e indireta de entes
publicos federados por convénio de cooperagdo ou em consarcio publico,
através de contrato de programa, nos termos do art. 241 da Constituigao
Federal e da Lei Federal n°. 11.107/05.

Entretanto, s&o condigdes de validade dos contratos (art. 11 da Lei 11.445/07) que

tenham por objeto a prestagdo de servigos publicos de saneamento béasico:

I. A existéncia de plano de saneamento basico;

[I. A existéncia de estudo comprovando a viabilidade técnica e econdmico-
financeira da prestacdo universal e integral dos servigos, nos termos do

respectivo plano de saneamento basico,
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lll. A existéncia de normas de regulagdo que prevejam 0s meios para o
cumprimento das diretrizes desta Lei, incluindo a designac¢éo da entidade de
regulagéo e de fiscalizagéo;

V. A realizaglo prévia de audiéncia e de consulta publicas sobre o edital de
licitagdo, no caso de concesséo, & sobre a minuta do contrato.

Portanto, as premissas e condigbes legais para a execugido dos servigos, que de
forma direta ou indireta, estdo perfeitamente definidas pela Lei 11.445/07, dependendo de
decisdes politicas e estudos de conveniéncia e oportunidade quanto & forma de prestagido
destes servigos.,

O Plano de Saneamento Basico, como instrumento técnico, darad uma viséo ampla da
situagdo do saneamento basico no Municipio; tratando neste momento do setor Limpeza
Urbana e Manejo de Residuos Sdlidos; e elementos para ¢ processo de decisdo e
ferramentas para o inicio de um sistema permanente de planejamento e monitoramento das
actes que os envolve e suas consequéncias diretas e indiretas,

Vale ainda ressaltar que neste mddulo — Manejo de Resliduos Sélidos e Limpeza
Urbana, ¢ Plano esta calcado nas premissas da Lei 11.445 e nas diretrizes da Lei 12.305 -
Politica Nacional de Residuos Solidos e no Decreto n®. 7.404/2010 que o regulamenta.

2.1.1 PRINCIPIOS

Para uma Politica Plblica de Saneamento s&o definidos principios e direfrizes em
que ela val se pautar. Dentre os principios fundamentais estabelecidos na Lei Federal
11.445/2007, pode-se destacar:

s Universalizagdo do acesso: todos tém direito ao acesso. Equidade social e
territorial. O acesso aos servicos de saneamento ambiental deve ser
garantido a todos os cidaddos mediante tecnologias apropriadas a realidade
socioecondmica, cultural e ambiental;

¢ Integralidade: acesso aos servicos de acordo com a necessidade dos
cidaddos. Prestagdo de servicos de saneamento basico completos,
propiciando acesso a todos conforme as necessidades, com melhores
resultados e de forma mais eficaz. As agbes e servicos devem ser
promovidos de forma integral, considerando a grande inter-relacdo dos
diversos componentes;

« Os quatro componentes do saneamento basico devem ser realizados de

forma adequada 3 salde pablica e a protegdo do meic ambiente. Sendo o

N L
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servigo de drenagem e manejo das aguas pluviais, em toda area urbana,
adequado também 3 seguranca da vida e ao patriménio plblico e privado;

+ Adequag@o as peculiaridades locais e regionais;

» Articulagdo com politicas de desenvolvimento urbano e regional, de
habitagdo, de combate 3 pobreza e de sua erradicagdo, de protecio
ambiental, de promo¢do da salde e outras voltadas 3 melhoria de qualidade
de vida;

« Eficiéncia e sustentabilidade econbmica;

« Uso de tecnologias condizentes com a capacidade de pagamento dos
usuarios e adogao de solugdes graduais e progressivas;

e Transparéncia das agoes;

» Controle social: conjunto de mecanismos e procedimentos que garantem a
sociedade informag¢des, representagbes técnicas e participagdes nos
processos de formulagido de politicas, de planejamento e de avaliagdo
relacionados aos servigos publicos de saneamento basico;

» Seguranga, qualidade e regularidade;

» Integragdo com a gestéo dos recursos hidricos.

Quanto aos principios fundamentais da Lei 12.305/2010 consta em seu Art.6°.

| - a prevencio e a precaugio;

H - o poluidor-pagador e o protetor-recebedor;

Il - a visdo sistémica, na gestio dos residuos sdlidos, que considere as
variaveis ambiental, social, cultural, econémica, tecnolégica € de saude
publica;

IV - o desenvolvimento sustentavel,

V - a ecoeficiéncia, mediante a compatibilizagéo entre o fornecimentc, a
pregos competitives, de bens e servigos qualificados que satisfagam as
necessidades humanas & tragam qualidade de vida e a redugio do impacto
ambiental e do consumo de recursos naturais 2 um nivel, no minimo,
equivalente & capacidade de sustentagdo estimada do planeta;

V| - a cooperagdo entre as diferentes esferas do poder publico, o setor
empresarial & demais segmentos da sociedade;

VIl - a responsabilidade compartilhada pelo ciclo de vida dos produtos;

VIl - o reconhecimento do residuo sdlido reutilizavel e reciclave! como um
bem econdmica e de valor social, gerador de trabalho e renda e gromoter de
cidadania;

IX - o respeito &s diversidades locais e regionais;

X - o direito da sociedade a informag&o e ao controle social;

Xl - a razoabilidade e a proporcionalidade.

A seguir sdo apresentadas informagdes a respeito da Legislagao existente, no dmbito
Federal, Estadual e Municipal, pertinentes ou reguladoras das questbes do saneamento
basico, sem, contudo tendo o escopo de esgota-las dado a amplitude do tema e o numero

de atos regulatdrios.
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CONSTITUICAC E LEGISLAGAO FEDERAL

Art. 21, Compete & Uniéo;

XIX - instituir sistema nacional de gerenciamento de recursos hidricos e definir
critérios de outorga de direitos de seu uso;

XX - instituir diretrizes para ¢ desenvolvimento urbano, inclusive habitagéo,

saneamento basico e transportes urbanos.
Art. 22. Compete privativamente a Unido legislar sobre:
IV - &guas, energia, informatica, telecomunicacdes e radiodifusao.

Art. 23. E competéncia comum da Unisio, dos Estados, do Distrito Federal e dos
Municipios:

IX - promover programas de construgio de moradias € a melhoria das condicdes
habitacionais e de saneamento basico.

Art. 25. Os Estados organizam-se e regem-se pelas Constituicdes e leis que
adotarem, observados os principios desta Constituigéo.

§ 3° Os Estados poderfo, mediante lei complementar, instituir regites
metropolitanas, aglomeragdes urbanas e micromregides, constituidas por agrupamentos de
municipios limitrofes, para integrar a organizagéo, o planejamento e a execug¢do de fungdes

plblicas de interesse comum.

Art. 30. Compete aos Municipios:

! — legislar sobre assuntos de interesse local;

V - organizar e prestar, diretamente ou sob regime de concessdo ou permissdo, os
servigos publicos de interesse local, incluindo o de transporte coletivo, que tem carater

essencial;

Art. 175. Incumbe ao Poder publico, na forma da lei, diretamente ou scb regime de

concessdo ou permissao, sempre atraves de licitagéo, a prestagao de servigos pubiicos.

N
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Paragrafo (nico. A lei dispora sobre:

| - o regime das empresas concessionarias & permissionarias de servigos pablicos, ©
carater especial de seu contrato e de sua prorrogagdo, bem como as condicdes:

Il - de caducidade, fiscalizagdo ¢ rescisdo da concessao ou permissio;

[} - os direitos dos usuarios;

IV - politica tarifaria;

V - a obriga¢do de manter servigo adequado.

Art. 182, A politica de desenvolvimento urbano, executada pelo Poder Publico
municipal, conforme diretrizes gerais fixadas em lgi tém por objetivo ordenar o pleno
desenvolvimento das fungdes sociais da cidade e garantir o bem-estar de seus habitantes.

§ 1° O plano diretor, aprovado pela Camara Municipal, obrigatério para cidades com
mais de vinte mil habitantes, é o instrumento bésico da politica de desenvolvimento e de

expansio urbana,

Art. 200. Ao Sistema Unico de Saide compete, além de outras atribuigdes, nos
termos da lei:

IV - participar da formulagdo da politica e da execugdo das agdes de saneamento
basico;

VI - fiscalizar e inspecionar alimentos, compreendido o controle de seu teor

nutricional, bem como bebidas e aguas para consumo humano.

Art. 225. Todos tém direito a0 meio ambiente ecologicamente equilibrada, bem de
uso comum do povo e essencial a sadia qualidade de vida, impondo-se ao Poder Plblico e
a coletividade o dever de defendé-lo e preservé-lo para as presentes e futuras geragdes.

§ 1° - Para assegurar a efetividade desse direito, incumbe ao Poder Publico:

| - preservar e restaurar 0s processos ecoldgicos essenciais e prover o manegjo
ecolégico das espécies e ecossistemas;

Il - preservar a diversidade e a integridade do patrimdnio genético do Pais e fiscalizar
as entidades dedicadas a pesquisa e manipulagéo de material genético;

Il - definir, em todas as unidades da Federagdo, espagos territoriais e seus
componentes a serem especialmente protegidos, sendo a alterag¢do e a supressdo
permitidas somente através de lei, vedada qualquer utilizagdo que comprometa a

integridade dos atributos que justifiquem sua protegéo;
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IV - exigir, na forma da lei, para instalagdo de obra ou atividade potencialmente
causadora de significativa degradagdo do meio ambiente, estudo prévio de impacto
ambiental, a que se dara publicidade;

V - controlar a produgdo, a comercializagio e ¢ emprego de técnicas, métodos e
substéncias que comportem risco para a vida, a qualidade de vida e 0 meio ambiente;

VIl - promover a educagdc ambiental em todos os niveis de ensino e a
conscientizagao publica para a preservagéo do meio ambiente;

Vil - proteger a fauna e a flora, vedadas, na forma da lei, as préaticas que cologuem
em risco sua fungio ecoldgica, provoquem a extingdo de espécies ou submetam os animais

a crueldade.

Art. 241. A Unido, os Estados, o Distrito Federal e os Municipios disciplinardo por
meio de lei os consorcios publicos e os convénios de cooperagdo entre os entes federados,
autorizando a gestdo associada de servigos publicos, bem como a transteréncia total ou
parcial de encargos, servigos, pessoal e bens essenciais a continuidade dos servigos
transferidos (Emenda Constitucional no. 19/1998).

LLEI N° 6.938, DE 31 DE AGOSTO DE 1981 — DISPOE SOBRE A POLITICA NACIONAL
DO MEIO AMBIENTE.

LEIl N°.8.666, DE 21 DE JUNHO DE 1993 - REGULAMENTA O ARTIGO 37, INCISO XXI,
DA CONSTITUIGAO FEDERAL, INSTITUI NORMAS PARA LICITAGOES E CONTRATOS
DA ADMINISTRACAO PUBLICA E DA OUTRAS PROVIDENCIAS.

LEI N°. 8,987, DE 13 DE FEVEREIRO DE 1995 - DISPOE SOBRE O REGIME DE
CONCESSAO E PERMISSAO DA PRESTAGAO DE SERVIGOS PUBLICOS PREVISTOS
NO ART. 175 DA CONSTITUIGAO FEDERAL, E DA OUTRAS PROVIDENCIAS.

LEI N°.9.605, DE 12 DE FEVEREIRO DE 1998 - DISPOE SOBRE AS SANGOES PENAIS
E ADMINISTRATIVAS DERIVADAS DE CONDUTAS E ATIVIDADES LESIVAS AO MEIO
AMBIENTE, E DA OUTRAS PROVIDENCIAS.

LEI N°. 9.795, DE 27 DE ABRIL DE 1999 - DA EDUCAGAO AMBIENTAL.

Art. 12 Entende-se por educagdo ambiental os processos por meic dos quais o
individuo e a coletividade constroem valores sociais, conhecimentos, habilidades, atitudes e
competéncias voltadas para a conservagdo do meio ambiente, bem de uso comum do povo,

essencial & sadia qualidade de vida e sua sustentabilidade.

7N S
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Art. 2° A educagdo ambiental & um componente essencial e permanente da
educagdo nacional, devendo estar presente, de forma articulada, em todos o0s niveis e
modalidades do processo educativo, em caréater formal e ndo-formal.

LEI N°.9.867, DE 10 DE NOVEMBRO DE 1999 . TRATA DA CRIAGAO E DO
FUNCIONAMENTO DE COOPERATIVAS SOCIAIS, VISANDO A INTEGRAGAD SOCIAL
DOS CIDADAOS, CONSTITUIDAS COM A FINALIDADE DE INSERIR AS PESSOAS EM
DESVANTAGEM NO MERCADO ECONOMICO, POR MEIO DO TRABALHO,
FUNDAMENTANDO-SE NO INTERESSE GERAL DA COMUNIDADE EM PROMOVER A
PESSOA HUMANA E A INTEGRAGAO SOCIAL DOS CIDADAQS. DEFINE SUAS
ATIVIDADES E ORGANIZAGAO.

LEI N°. 10.257, DE 10 DE JULHO DE 2001 - ESTATUTO DA CIDADE

Art. 2° A politica urbana tem por objetivo ordenar o pleno desenvolvimenlo das
fungdes sociais da cidade e da propriedade urbana, mediante as seguintes diretrizes gerais:

| - garantia do direito a cidades sustentaveis, entendido como o direito 4 terra urbana,
a moradia, ao sansamento ambiental, a Infraestrutura urbana, ao transporte e aos servigos

publicos, ao trabalho e ao |azer, para as presentes e futuras gerages;

LEl N°. 11,107, DE 6 DE ABRIL DE 2005 - DISPOE SOBRE NORMAS GERAIS DE
CONTRATAGAO DE CONSORCIOS PUBLICOS E DA OUTRAS PROVIDENCIAS.

DECRETO N°, 6.017, DE 17 DE JANEIRO DE 2007 - REGULAMENTA A LEI N° 11.107,
DE 6 DE ABRIL DE 2005, QUE DISPOE SOBRE NORMAS GERAIS DE CONTRATACAO
DE CONSORCIOS PUBLICOS.

LEl N°. 11.445, DE 5 DE JANEIRO DE 2007 - ESTABELECE DIRETRIZES NACIONAIS
PARA O SANEAMENTO BASICO.

Art. 1° Esta Lei estabelece as diretrizes nacionais para o saneamento bésico e para a
politica federal de saneamento basico.

Art. 2° Os servigos pablicos de saneamento basico serdo prestados com base nos
seguintes principios fundamentais.

| - universalizagdo do acesso;

iI - integralidade, compreendida como o conjunto de todas as atividades e

componentes de cada um dos diversos servigos de saneamento basico, propiciando a

N
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populagédo o acesso na conformidade de suas necessidades e maximizando a eficacia das
actes e resultados;

lil - abastecimento de agua, esgotamento sanitério, limpeza urbana e manejo dos
residuos sdélidos realizados de formas adequadas a salde publica e & prote¢do do meio
ambients;

IV - disponibiiidade, em todas as areas urbanas, de servicos de drenagem e de
manejo das aguas pluviais adequados 4 salde publica e & seguranga da vida e do
patriménio pablico e privado;

V - adogdo de métodos, técnicas e processos que considerem as peculiaridades
locais e regionais;

V| - articulagéo com as politicas de desenvolvimento urbano e regional, de habitagéo,
de combate a pobreza e de sua erradicagéo, de protecdo ambiental, de promogac da salde
e outras de relevante interesse social voitadas para a melhoria da qualidade de vida, para as
quais o saneamento basico seja fator determinante;

VIl - eficiéncia e sustentabilidade econdmica;

VIll - utilizagdo de tecnologias apropriadas, considerando a capacidade de
pagamento dos usuarios e a adogdo de solugbes graduais e progressivas;

IX - transparéncia das acgGes, baseada em sistemas de informag¢des e processos
decisdrios institucionalizados;

X - controle social;

XI - seguranga, qualidade e regularidade;

XIl - integragdo das Infraestruturas e servigos com a gestao eficiente dos recursos
hidricos.

Art. 3° Para os efeitos desta Lei considera-se:

| - saneamento basico: conjunto de servigos, Infraestruturas e instalagdes
operacionais de:

a) abastecimento de agua potavel: constituido pelas atividades, Infraestruturas e
instalagbes necessérias ao abastecimento publico de dgua potavel, desde a captagdo até as
ligagGes prediais e respectivos instrumentos de medigéo;

b) esgotamento sanitaric: constituido pelas atividades, Infraestruturas e instalagdes
operacionais de coleta, transporte, tratamento e disposicdo final adequados dos esgotos
sanitarios, desde as ligagGes prediais até o seu langamento final no meio ambiente;

¢) limpeza urbana e manegjo de residuos sélidos: conjunio de atividades,
Infraestruturas e instalagBes operacionais de coleta, transporte, transbordo, tratamento e
destino final do lixo doméstico e do lixo origindrio da varricdo e limpeza de logradouros e

vias publicas;
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d} drenagem e manejo das Aguas pluviais urbanas: conjunto de atividades,
Infraestruturas e instalagdes operacionais de drenagem urbana de aguas pluviais, de
transporte, detengéo ou retengdo para 0 amortecimento de vazdes de cheias, tratamento e
disposigdo final das aguas pluviais drenadas nas areas urbanas;

Il - gestdo associada: associagdo voluntéria de entes federados, por convénic de
cooperagdo ou consorcio publico, conforme disposto no art. 241 da Constituigdo Federar:

Il - universalizag¢do: ampliagéio progressiva do acesso de todos os domicilios
ocupados ao saneamento basico;

IV - controle social: conjunto de mecanismos e procedimentos que garantem &
sociedade informagbes, representagles técnicas e participagdes nos processcs de
formulacéo de politicas, de planejamento e de avaliagdo relacionados aos servigos publicos
de saneamento basico;

V - (VETADOQ);

VI - prestaco regionalizada: aquela em que um Unico prestador atende a 2 {dois) ou
mais fitulares;

VIl - subsidios: instrumento econémico de politica social para garantir a
universalizagdo do acesso ao saneamento basico, especialmente para populagbes e
localidades de baixa renda;

VIl - localidade de pequeno porte: vilas, aglomerados rurais, povoados, niclecs,
lugarejos e aldeias, assim definidos pela Fundagdo instituto Brasileire de Geografia e
Estatistica - IBGE.

§ 1° (VETADO).

§ 2° (VETADO).

§ 3° (VETADO).

Art. 4° Os recursos hidricos nio integram os servigos publicos de saneamento
basico.

Art. 11, Séo condigdes de validade dos contratos que tenham por objeto a prestagéo
de servigos publicos de saneamsnto basico:

| - a existéncia de plano de saneamento basico;

Il - a existéncia de estudo comprovando a viabilidade técnica e econdmico-financeira
da prestagdo universal e integral dos servigos, nos termos do respective plano de
saneamento basico,

Il - a existéncia de normas de regulagdo que prevejam os meios para o cumprimento

das diretrizes desta Lei, incluindo a designacgdo da entidade de regulagéo e de fiscalizagéo;
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IV - a realizagéo prévia de audidéncia e de consulta publicas sobre o edital de

licitagdo, no caso de concessdo, e sobre a minuta do contrato.

LEI N°, 12,305, DE 2 DE AGOSTO DE 2010 — INSTITUI A POLITICA NACIONAL DE
RESIDUOS SOLIDOS.

A Lein® 12.305 altera a Lei n®. 9.605 de 1998 e é reguiamenta pelo Decreto n°. 7.404/2010

que também tem por atribui¢o a criagdo do Comité Interministerial da Politica Nacicnal de

Residuos Sdlidos e o Comité Orientador de implementagac dos Sistemas de Logistica

Reversa.

A Politica Nacional de Residuos Sdlidos dispde sobre os principais objetivos, principios e

instrumentos visando a gestdo integrada dos residuos sélidos inclusive os residuos

classificados como perigosos. Dentre as diretrizes de maior importdncia nesta Lei estéo;

A obrigatoriedade da elaboragdo dos Planos Municipais de Gerenciamento de
Residuos Sélidos como condi¢do para acesso acs recursos da Unido, ou por ela
controlados para a execugdo e contratagdo de servigos relacionados ao manejo de
residuos sélidos e limpeza publica (Art. 18).

As disposi¢des gerais relacionadas as responsabilidades dos Geradores e do Poder
Publico onde vale ressaltar a Sec¢do Il, Art. 30 — da Responsabilidade
Compartilhada, “¢ instituida a responsabilidade compartilhada pelo ciclo de vida dos
produtos, a ser implementada de forma individualizada e encadeada, abrangendo os
fabricantes, importadores, distribuidores e comerciantes, os consumidores e 0s
titulares dos servigos publicos de limpeza urbana e de manejo de residuocs sdlidos,
consoante as atribuigdes e procedimentos previstos nesta segao”.

A Logistica Reversa — de acordo com a Lei n® 12.305 Art. 33 “S&o obrigados a
estruturar e implementar sistemas de logistica reversa, mediante retorno dos
produtos apds o uso pelo consumidor, de forma independente do servigo publico de
limpeza urbana e de manejo dos residuos sélidos, os fabricantes, importadores,

distribuidores e comerciantes de:

| - agrotoxicos, seus residuos e embalagens, assim como outros produtos
cuja embalagem, apés o uso, constitua residuo perigoso, observadas as
regras de gerenciamento de residuos perigosos previstas em lei ou
regulamento, em normas estabelecidas pelos 6rgaos do Sisnama, do SNVS
e do Suasa, ou em normas técnicas;

il - pilhas e baterias;

Il - pneus;

IV - bleos lubrificantes, seus residuos e embalagens;

V - {Ampadas fluorescentes, de vapor de sédio e mercirio e de luz mista;

VI - produtos eletroeletrdnicos e seus componentes,
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Estendem-se as direfrizes aos produtos comercializados em embalagens plasticas,
metdlicas ou de vidros e demais embalagens, considerando o grau e a extens&o do
impacto a saiude publica e ac meio ambiente. Cabe, portanto, aos fabricantes,
importadores, distribuidores e comerciantes assegurar o sistema de logistica reversa
que consiste basicamente em:;
1. Recebimento por parte dos comerciantes das embalagens entregues pelos
consumidores;
2. Os comerciantes e distribuidores deverdo devolver as embalagens aos
fabricantes ou importadores dos produtos;
3. Os fabricantes e importadores deverdo dar a destinagio final adequada para
as embalagens;

LE! N.° 6.884/1980 - Dispde sobre a inspegao e fiscalizagdo da produgdo e do comércio de
fertilizantes, corretivas, inoculantas, estimulantes ou biofertilizantes, destinados a

agricultura, e da outras providéncias.

DECRETO N°. 4.954 - Aprova o regulamento da Lei n° 6.894 que dispde sobre a
fiscalizagdo da produgéo e do comércio de fertilizantes, corretivos e inoculantes ou

biofertilizantes destinados a agricultura,

INSTRUGAO NORMATIVA N°. 25 DE 23/07/2009 - Aprovar as normas sobre as
especificagbes e as garantias, as tolerancias, o registro, a embalagem e a rotulagem dos
fertilizantes orgénicos simples, mistos, compostos, organominerais e biofertilizantes

destinados a agricultura.

DECRETO N° 99.294, DE 6 DE JUNHO DE 1990 - Regulamenta a Lei n® 6.902, de 27 de
abril de 1981, e a Lei n® 6,938, de 31 de agosto de 1981, que dispdem, respectivamente
sobre a criagho de Estagdes Ecolégicas e Areas de Protegdo Ambiental e sabre a Politica
Nacional do Meio Ambiente, e da outras providéncias.

DECRETO N°. 6.514, DE 22 DE JULHO DE 2008 - DISPOE SOBRE AS INFRAGOES E
SANGOES ADMINISTRATIVAS AO MEIO AMBIENTE, ESTABELECE O PROCESSO
ADMINISTRATIVO FEDERAL PARA APURAGAO DESTAS INFRAGOES, E DA OUTRAS
PROVIDENCIAS.

N S
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DECRETO N° 7.217, DE 21 DE JUNHO DE 2010 - REGULAMENTA A LE| N°® 11.445, DE 5
DE JANEIRO DE 2007, QUE ESTABELECE DIRETRIZES NACIONAIS PARA O
SANEAMENTO BASICO.

PORTARIA N°, 518, DE 25 DE MARGO DE 2004 — MINISTERIO DA SAUDE.

Art. 1° Aprovar a Norma de Qualidade da Agua para Consumo Humano, na foerma do

Anexo desta Portaria, de uso obrigatorio em todo territério nacional.

RESOLUGAQO N®, 23, DE 12 DE DEZEMBRO DE 1996 — CONAMA.

Art. 1° Para efeito desta Resolugdo serdo adotadas as seguintes definigdes:

a) Residuos Perigosos - Classe |: s30 aqueles que se enquadre em qualquer
categoria contida nos Anexos 1-A a 1-C, a menos que nao possuam quaisquer das
caracteristicas descritas no Anexo 2, bem como aqueles que, embora ndo listados nos
anexos citados, apresentem quaisquer das caracteristicas descritas no Anexo 2.

b) Residuos Nao Inertes - Classe |l s80 aqueles que ndo se classificam ¢omo
residuos perigosos, residuos inertes ou outros residuos, conforme defini¢do das alineas 3, ¢
e d, respectivamente,

¢) Residuos Inertes - Classe lll; sdo aqueles que, quando submetidcs a teste de
solubilizagdo, conforme NBR 10.006, ndo tiverem nenhum de seus constituintes
solubilizados em concentragdes superiores aos padrdes especificados no Anexo 3.

d) Outros Residuos: sdo aqueles coletados de residéncias ou decorrentes da

incineragdo de residuos domésticos.

RESOLUGAO N°. 237, DE 19 DE DEZEMBRO DE 1997 - CONAMA.

Art. 2° A localizagéo, construgéo, instalagdo, ampliagdo, modifica¢do e operagéo de
empreendimentos e atividades utilizadoras de recursos ambientais consideradas efetiva ou
potencialmente poluidoras, bem como os empreendimentos capazes, sob qualguer forma,
de causar degradagdo ambiental, dependerdo de prévio licenciamento do drgéo ambiental
competente, sem prejulzo de outras licengas legalmente exigiveis.

§ 1° Estéo sujeitos ao licenciamento ambiental os empreendimentos e as atividades

relacionadas no Anexo 1, parte integranie desta Resolug&o.

N
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RESOLUGAO N°. 275 DE 25 DE ABRIL 2001 - CONAMA

Art.1° Estabslecer o codigo de cores para os diferentes tipos de residuos, a ser
adotado na identificagéo de coletores e transportadores, bem como nas campanhas

informativas para a coleta seletiva.

RESOLUGAO N°. 283, DE 12 DE JULHO DE 2001 —- CONAMA

Art. 1° Para os efeitos desta Resolugdo definem-se:

| - Residuos de Servigos de Saude si0:

a) aqueles provenientes de qualquer unidade que execute atividades de natureza
médico-assistencial humana ou animal;

Art. 4° Caberd ao responsavel legal dos estabelecimentos ja referidos no art. 2° desta
Resolugéo, a responsabilidade pelo gerenciamento de seus residuos desde a geragédo até a
disposi¢édo final, de forma a atender aos requisitos ambientais e de salde publica, sem
prejuizo da responsabilidade civil solidaria, penal e administrativa de oculros sujeitos

envolvidos, em especial os transportadores e depositarios finais.

RESOLUCAQ N°. 307, DE 5 DE JULHO DE 2002 - CONAMA - ESTABELECE
DIRETRIZES, CRITERIOS E PROCEDIMENTOS PARA A GESTAO DOS RESIDUOS DA
CONSTRUGAO CIVIL

Art. 1° Estabelecer diretrizes, critérios e procedimentos para a gestdo dos residuos
da constru¢do civil, disciplinando as agdes necesséarias de forma a minimizar os impactos

ambientais.

RESOLUGAO N°. 316, DE 29 DE OUTUBRO DE 2002 - CONAMA - DISPOE SOBRE
PROCEDIMENTOS E CRITERIOS PARA O FUNCIONAMENTO DE SISTEMAS DE
TRATAMENTO TERMICO DE RESIDUOS.

Art. 1° Disciplinar os processos de tratamento térmico de residuos e cadaveres,
estabelecendo procedimentos operacionais, limites de emiss#io e critérios de desempenho,
controle, tratamento e disposi¢do final de efluentes, de modo a minimizar os impactos ac

meio ambiente e a salde plblica, resultantes destas atividades.

RESOLUGAO Ne°. 358, DE 29 DE ABRIL DE 2005 - CONAMA - DISPOE SOBRE O
TRATAMENTO E A DISPOSIGAO FINAL DOS RESIDUOS DOS SERVIGOS DE SAUDE E
DA OUTRAS PROVIDENCIAS.
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Art. 1° Esta Resolugédo aplica-se a todos 0s servigos relacionados com o atendimento
& sadde humana ou animal, inclusive os servigos de assisténcia domiciliar € de trabalhos de
campo; laboratérios analiticos de produtos para salde; necrotérios, funerérias e servigos
onde se realizem atividades de embalsamamento {tanatopraxia e somatoconservacéo),
servicos de medicina legal, drogarias e farmacias inclusive as de manipulagao;
estabelecimentos de ensino e pesquisa na area de salide; centros de controle de zoonoses;
distribuidores de produtos farmacéuticos; importadores, distribuidores e produtores de
materiais e controles para diagnostico in vitro; unidades méveis de atendimento a salde;
servigos de acupuntura; servigos de tatuagem, entre outros similares.

RESOLUGAO N°. 397, DE 07 DE ABRIL DE 2008 - CONAMA - ALTERA O INCISO Il DO §
4° E A TABELA X DO § 5°, AMBOS DO ART. 34 DA RESOLUGAO CONAMA N° 357 DE
2005.

COMENTARIO

E de responsabilidade da Unido a instituicdo de diretrizes sobre o saneamento
basico, conforme preceitua o art, 21 no seu inciso XX da CF.

E competéncia comum da Unido, dos Estados, Distrito Federal e dos Municipios
promoverem programas de construgdo de moradias e a melhoria das condigbes
habitacionais e de saneamento basico, de acordo com o previsto na art. 23, inciso IX da CF.
Sendo de competéncia comum nos trés niveis de governo a protegdc ao meio ambiente € o
combate & poluigéo.

Por ser de interesse local, a competéncia municipal para a prestagdo dos servigos
publicos de saneamento estd consagrada no art. 30, inciso V, da Constituic8o Federal.

Com o advento da Lei Federal n.® 11.445/07, que estabelece diretrizes nacicnais
para o saneamento bésico, o Municlpio, respeitadas as diretrizes estabelecidas pela lei
federal, tem condigbes de legislar sobre o servigo de 4gua e esgoto, residuos sélidos e
impeza urbana e drenagem e manejo das aguas pluviais.

CONSTITUICAO E DA LEGISLAGAO DO ESTADO DO PARANA

Art. 17. Compete aos Municipios:
| - legislar sobre assuntos de interesse local;
Il - suplementar a legislagdo federal e a estadual no que couber;

N
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Il - instituir e arrecadar os tributos de sua competéncia, bem como aplicar suas
rendas, sem prejuizo da obrigatoriedade de prestar contas e publicar balancetes nos prazos
fixados em lei;

V - organizar e prestar, diretamente ou scb o regime de concessio ou permissao, os
servigos ptiblicos de interesse local, incluido o de transporte coletivo, que tem carater

essencial;

VIl - prestar, com a cooperagéo técnica e financeira da Unido e do Estado, servigos
de atendimento a sadde da populagéo;

Vill - promover, no que couber, adequado ordenamento territorial mediante
planejamento e controle do uso, do parcelamento e da ocupagao do solo urbano;

X - garantir a defesa do meio ambiente e da qualidade de vida;

Art. 150. A politica de desenvolvimento urbano seréd executada pelo Poder Pablico
municipal, conforme diretrizes gerais fixadas em lei, tendo por objetive ordenar o

desenvolvimento das fungdes da cidade e garantir o bem-estar dos seus habitantes.

Art. 151. A pelitica de desenvolvimento urbano visa a assegurar, denire outros
objetivos:

| - a urbanizagao ¢ a regularizagao de loteamentos de areas urbanas;

IV - a garantia & preservagdo, a prote¢io e & recuperagdo do meio ambiente e da

cultura;

VI - a utilizag@o racional do territério e dos recursos naturais, mediante contrcle da

implantagao e do funcionamento de atividades industriais, comerciais, residenciais e viarias.

Art. 207. Todos tém direito a0 meio ambiente ecologicamente equilibrado, bem de
uso comum e essencial A sadia qualidade de vida, impondo-se ao Estado, aos Municipios e
a coletividade o dever de defendé-lo e preservé-lo para as geragbes presentes e futuras,

garantindo-se a protegdo dos ecossistemas e o uso racional dos recursos ambientais.

/TN
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Art. 210. O Estado, juntamente com os Municipios, instituira, com a participagdo
popular, programa de saneamento urbano e rural, com o objetivo de promover a defesa
preventiva da salde puablica, respeitada a capacidade de suporte do meio ambiente acs
impactos causados.

Paragrafo dnico. O programa sera regulamentado mediante lei e orientado no sentido
de garantir 4 populacao:

| - abastecimento domiciliar prioritario de agua tratada;

Il - coleta, tratamento e disposic¢do final de esgotos sanitarios e residuos sélidos;

[ll - drenagem e canalizagdo de aguas pluviais;

IV - protegdo de mananciais potaveis.

LEI N°, 12.493 DE 22 DE JANEIRO DE 1999

Estabelece principios, procedimentos, normas e critérios referentes a geracéo,
acondicionamento, armazenamento, coleta, transporie, tratamento e destinagio final dos
residuos sdlidos no Estado do Parand, visando controle da poluigdo, da contaminagio e a
minimizagdo de seus impactos ambientais e adota outras providéncias.

Art. 1° Ficam estabelecidos, na forma desta lei, principios, procedimentos, normas e
critérios referentes a gerag¢do, acondicionamento, armazenamento, coleta, transporte,
tratamento e destinagdo final dos residuos sélidos no Estado do Parand, visando controle da

poluicéo, da contaminagio e a minimizagéo de seus impactos ambientais.

LEI N°. 15.851, DE 10 DE JUNHO DE 2008 - DISPOE SOBRE AS EMPRESAS
PRODUTORAS, DISTRIBUIDORAS E QUE COMERCIALIZAM EQUIPAMENTOS DE
INFORMATICA E O DESTINO DESTES.

DECRETO N°. 6.674 DE 03 DE DEZEMBRO DE 2002

Aprova o Regulamente da Lei n® 12,493, de 1999, que dispbe sobre principios,
procedimentos, normas e critérios referentes & geragdo, acondicionamento,
armazenamento, coleta, transporte, tratamento e destinagdo final dos Residuos 3dlidos no
Estado do Parang, visando o controle da poluigdo, da contamina¢do e a minimizagéo de
seus impactos ambientais e adota outras providéncias.

RESOLUGAO N°. 065, DE 01 DE JULHO DE 2008-SEMA/CEMA - ESTABELECE
REQUISITOS, CONCEITOS, CRITERIOS, DIRETRIZES E PROCEDIMENTOS
ADMINISTRATIVOS REFERENTES AO LICENCIAMENTO AMBIENTAL, A SEREM
CUMPRIDOS NO TERRITORIO DO ESTADO DO PARANA
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LEl ORGANICA (com a Emenda n® 50, junho 2010) E DA LEGISLAGAO MUNICIPAL.
CAPITULO VI

DO SANEAMENTO

Art. 175. O saneamento basico & dever do Municipio, implicando, o seu direito, a
garantia inaliengvel de:

| - abastecimento de agua em quantidade suficiente para assegurar a adequada
higiene e conforto, e com qualidade compativel com os padrdes de potabilidade;

|| - coleta e disposigdo dos esgotos sanitarios, dos residuos sélidos e drenagem das
aguas pluviais, de forma a preservar o equilibrio do meio ambiente e eliminar as agfes
danosas & salde;

lil - controle de vetores sob a dtica da protegéo a salide publica.

Art. 176. O Municlpio instituira, isoladamente ou em conjunto com o Estado, e com a
participagdo popular, programa de saneamento urbano e rural com o objetivo de promover a
defesa preventiva da saude publica, respeitada a capacidade de suporte do meio ambiente
acs impactos causados e as diretrizes estabelecidas no Plano Diretor.

§ 1.° As prioridades e a metodologia das agdes de saneamento deverZo s¢ nortear
pela avaliagdo do quadro sanitdrio da area a ser beneficiada, devendo ser o objetivo
principal das agdes a reversao € a melhoria do perfil epidemiolégico.

§ 2.° O Municipio desenvolvera mecanismos institucionais que compatibilizem as
agdes de saneamento basico, de habitagio, de desenvolvimento urbano, de preservag¢do do
meio ambiente e de gestdo de recursos hidricos, buscando integragdo com outros
municipios nos casos que exigirem agdo conjunta.

[...]

Art. 178. A estrutura tarifaria a ser estabelecida para cobranga pelos servigos de
saneamento basico deve contemplar os critérios de justiga, na perspectiva de distribuigao de
renda, de eficiéncia na coibigdo de desperdicios e de compatibilidade com o poder aquisitivo
dos usuarios.

Art. 179. Os servigos de coleta, transporte, tratamento e destino final de residuos
solidos, liquidos e gasosos, qualquer que seja o processo tecnolégico adotado, deveréo ser
executados sem qualquer prejuizo para a satide humana e o meio ambiente.

§ 1.° O lixo laboratorial, clinico e hospitalar serd removido em viatura especial e por
pessoal especializado, para incinerag&o.

§ 2.° Os aterros sanitarios desativados serdo destinados a parques ou areas verdes.

/TN
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Art. 180. Para a coleta de lixo ou resfduos, o Municipio poderd exigir da fonte
geradora, nos termos da lei:

| - prévia selegéo;

iI - prévio tratamento, quando considerados perigosos para a salde e o meio
ambiente,

Art. 181, O Municipio cuidara do desenvolvimento das obras e servigos relatives ao
saneamento e urbanismo com a assisténcia da Unido e do Estado, sob condigbes
estabelecidas na legislagio federal.

LEI COMPLEMENTAR MUNIGIPAL N°, 758, DE 29 DE JUNHO DE 2009 - DISPOE
SOBRE A POLITICA DE PROTEGCAO, CONTROLE, CONSERVAGAQ E RECUPERAGAQ
DO MEIO AMBIENTE NO MUNICIPIO DE MARINGA.

LEI COMPLEMENTAR MUNICIPAL N°, 677, DE 28 DE SETEMBRO DE 2007 - DISPOE
SOBRE O SISTEMA TRIBUTARIO DO MUNICIPIO DE MARINGA.

LEI COMPLEMENTAR MUNICIPAL N°. 853, DE 25 DE OUTUBRO DE 2010 — CRIA O
FUNDO MUNICIPAL DE SANEAMENTO BASICO.

Sua finalidade & a de arrecadar e aplicar o produto da arrecadac¢do proveniente da
exploragdo dos servigos de abastecimento de agua e esgoto do municipio, e prover recurscs
para custear planos, programas, projetos, obras e servigos visando melhorar e ampliar o
abastecimento de &gua e implanta¢éo do sistema de esgotamento sanitario. O fundo sera

identificado pela sigla "sanemar”.

LE! COMPLEMENTAR MUNICIPAL N°. 01, DE 1991 — INSTITUI O PLANO DIRETOR
INTEGRADO DE DESENVOLVIMENTO E ESTABELECE DIRETRIZES PARA AS ACOES
DE PLANEJAMENTO DO MUNICIPIO DE MARINGA E DA OUTRAS PROVIDENCIAS.

LElI COMPLEMENTAR MUNICIPAL N°, 888 DE 2011 - DISPOE SOBRE O USO E
OCUPAGAO DO SOLO NO MUNICIPIO DE MARINGA.

LE| COMPLEMENTAR MUNICIPAL N°, 850 DE 2011 — AUTORIZA E REGULAMENTA A
REALIZAGAO DOS SERVICOS DE ROGADA E LIMPEZA PELA ADMINISTRACAQ
PUBLICA EM IMOVEIS URBANOS.

2N
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2.2 ASPECTOS SOCIOECONOMICOS E AMBIENTAIS.

Os aspectos a seguir apresentados referem-se a caracterizagdo do municipio, aos
aspectos geograficos e ambientals e dados referentes a infraestrutura do municipio, além do
estudo populacional para o horizonte de 30 anos de planejamento e da fundamentagao legal
do Plano Municipal de Saneamento Basico — Modulo Manejo de Residuos Sdlidos e
Limpeza Urbana.

2.21 CARACTERIZAGAQ DO MUNICIPIO

2.2.1.1 Inser¢do de Maringa no Contexto Regional

Maringa esta localizada na Macrorregido Sul do Brasil, na mesorregido Norte Central
Paranaense em uma posicdo geoecondmica estratégica, tanto do ponto de vista
demografico, fisiografico, quanto da rede de circulagdo pelas vias regionais, estaduais ou
interestaduais.

Sua posi¢éo geografica é delimitada pelas coordenadas 23° 25 de latitude sul e 51°
25 de longitude oeste, ocupando uma area total de 486 km? sendo 138,24 km? (28,33%) de
area urbanizada e 349,76 km? (71,67%) de &rea rural, com uma altitude média de 554 m,
estando sob o divisor de aguas entre as Bacias dos Rios Pirap6 e lvai.

O acesso ao municipio pela regido leste é feito pela BR-376 passando pelos
murnticipios de Mandaguari e Marialva. Pela regi&o norte e sul, o acesso & feito pela rodovia
PR-317 que liga a divisa do Estado de S3c Paulo com o Parana e possui trechos
coincidentes com a PR-239, BR-158 e BR-272. J4 pela regido oeste do estado, o acesso se
da pela BR-277 que liga Cascavel a Maringa passando pelas cidades de Ubiratd, onde se
temn acesso a BR-369 ja nas proximidades de Campo Mourao.
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2.21.2 Aspectos Econdmicos

No final dos anos 60 Maringa inicia seu processo de consolidag3o como uma cidade

de base produtiva industrial com foco na agroindustria. Conforme demonstra o Produto

Interno Bruto (PIB) do municipio, as atividades de presta¢&o de servigos e industriais se

destacam, uma vez que Maringa é um importante polo industrial, de prestagio de servigos e

de comercializag@o de produtos agricolas e de distribuigdo de produtos industrializados. A

Tabela 1 traz os valores do PIB municipal no ano de 2007.

Tabela 1 - Produto Intemo Bruto (PIB) de Man &a PR,

» roduto Interno Bruto ' Valor (R$)
Valor adicionado bruto da agropecuéria 35.187,00
Valor adicionado brute da industria 1.005.971,00
Valor adicionado bruto dos servigos 4.398.202,00
Impostos sobre produtos liquidos de subsidios 726.134,00
PIB a precos correntes 6.165.504,00
| PIB per capita 15.914,00

Fonte: IBGE, Diretoria de Pesquisas, Coordenag3o de Contas Nacionais (2007)

Os valores demonstrados na Tabela 1 podem ser bem visualizados na Figura 2.
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Figura 2 - Produto Interno Bruto (PIB) de Maringa - PR.

Conforme dados do Programa das NagGes Unidas para o Desenvolvimento, o Indice

de Desenvolvimente Hurmano (IDH) do municipio de Maringa no ano de 1991 foi de 0,854 e
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no ano de 2000 de 0,938. Observa-se que o municipio sofreu uma evolugdo considerave! e
manteve-se & frente dos Indices obtidos no Estado com um indice elevado, tendo em vista
que, ¢ Estado do Parané obteve Indices 0,778 e 0,879 para os anos de 1991 e 2000,

respectivamente.

2.2.1.3 Agricultura e Pecuaria

A caracteristica da Estrutura Produtiva da mesorregido Norte Central & caracterizada
pelo predominio de pequenos e médios estabelecimentos, o que evidencia a importancia
social da agricultura familiar. O Norte Central, quando comparado a média estadual,
apresenta um grau mais elevado de utilizagéo de forga mecanica na produgéo agropecudria,
pois enquanto no estado 52,3% dos estabelecimentos informaram o uso desse tipo de forga,
na regido estudada esta proporg@o sobe para 65,3%, o que certamente é reflexo da
importdncia que as lavouras temporarias apresentam na estrutura produtiva da regidc.
Indicadores regionais como ¢ da forga mecénica demonstram que a mesorregido Norte
Central encontra-se em situagdo superior & média estadual, refletindo maior dinamismo da
agropecuaria.

A maior parle dos estabelecimentos agropecuarios do municipio estao destinados a
lavouras permanentes e tempordrias (Tabela 2) onde as culturas em destaque cultivadas
sdo a cana-de-aglcar, o0 milho e a soja com uma producdo de 110.160, 75.534 e 64.625
toneladas respectivamente (Tabela 3).

Considerando a area colhida em ha, destaque para a produgdo de grédos (soja, milho
e trigo) que representam 95% do total de area em ha destinadas a produgéo agricola ne

municipio.
Tabela 2- Estabelecimentos agropecuérlos e drea segundo atlvidades econdmicas
| . Atividades econdmicas . - = Estabolecimentos | Area (ha)
Aquicultura 8 b3
Horticultura e floricultura 109 509
Lavoura permanents 137 1.426
Laveura temporaria 403 24179
Pecudria e criacdo de outros animas 166 2.193
Pesca 1 X

Fonte: IPARDES, 2010.
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Tabela 3- Area colhidaJrodugaoirlcola em Marmg

_ " Produtos’ |, -“Area'colhida (ha) “Produgio (ton.)

Café 530 949

Cana-de-aglcar 1.377 110.160

Milho 19.572 75.534

Soja 23.500 64.625

Trigo 2.900 7.250

Laranja 28 980

Mandioca 70 1.400

Uva 67 1.404 ~
TOTAL 48.044 2.189,37

Fonte: IPARDES, 2010.

Quanto as atividades agropecuarias, destaque para a criagdo de galindceos
(galinhas, galos, frangos) que indicam um namero efetivo de 273.836 e em segundo lugar a

criagcdo de suinos com o efetivo de 20.590.
Tabela 4 - Efetivos de pecuaria 8 aves

o - _ sii : #: N{imeros
Rebanho de bovinos 6.403
Rebanho de equings 768
Galinaceos 273.836
Rebanho de ovinos 2,196
Rebanho de suinos 20,590
Rebanho de ¢aprinos 305
Rebanho de vacas ordenhadas 724

Fonte: IPARDES, 2010.
2.21.4 Setor Empresarial e Industrial.

As atividades industriais sd0 menos expressivas se comparadas as atividades
comerciais e de servigos no municipio. Maringad se destaca no ramo de confecgles e é
considerada pela ABIT — Associagdo Brasileira da IndUstria Téxtil e de Confecgéo o segundo
maior polo confeccionista do Pais.

Na regido séo produzidos aproximadamente 7 (sete)milhSes de pegas por més com
vendas que giram em tomo de R$ 120.000,00/més. Boa parte desta produgdo ¢é
comercializada nos 6(seis)shoppings atacadistas da regifdo que juntas totalizam 550 lojas.

Do total de estabelecimentos e empregados por estabelecimento (Tabela 5) 1.877
desenvoivem atividades industriais gerando aproximadamente 27.373 empregos enquanto
que as atividades comerciais e de prestagio de servigos totalizam 12.222 estabelecimentos
e urn n° total de 89.116 empregos.

N
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Das atividades industriais, destaque para as indUstrias téxteis que representam cerca
de 30% do total de indistrias do municipio. Das atividades comerciais e de prestagdo de
servicos os estabelecimentos comerciais varejistas contabilizam 5.166 estabelecimentos e
28.949 empregos o que a coloca em 1° lugar tanto em n° de estabelecimentos coma de
geragdo de empreges. Em segundo ugar seguem as administradoras de imoveis com 1,922
estabelecimentos e o n? de 10.480 empregos gerados. Tais dados confirmam o ponto forte
da economia do municipio voltade para 0 ramo téxtil tanto de produgio industrial como de

comercializagao,

Tabela 5 - N° de empre g?s e estabelecimentos segundo atividades econdémlicas
. ' '~ [Estabelecimentos| ~ Empregos

Industria de extragdo de minerais 2 89
Indstria de produtos minerais n§o metalicos 75 827
industria metallrgica 201 1.728
Inddstria mecanica 110 1.299
Indistria de materiais eléiricos e de comunicagao 35 728
Indiistria de materiais de transporte 82 693
Industria da madeira e do mobiliario 190 1.768
Indistria do papel, papeldo, editorial e grafica 164 1.388
lndﬂst{ia d? bor‘racha. fumo, couros, peles, 97 1.099

rod.sim.eind.diversa
Inddstria quimica, prod. farmacéuticos, veterinarios, perfumes,
sabGes, velas 8 materiais plasticos 122 1.855
Indistria t&xtil, do vestuaric e artefatos de tecidos 575 6.945
Inddstria de produtos alimenticios, de bebida e éicool etilico 244 8.956

OTAL 1.877 27.373
Construgao civil 829 7.308
Comércio varejista 5.168 28.949
Comércio atacadista 969 6.209
Instituicdes de crédito, seguro e de capitalizagéo 180 2.940
Transporte e comunicagdes 654 8.694
i?;zgg&; de alojamento, alim.,reparg,manut. radiodifuséo e 1,448 10.188
Servicos médicos, odontolégicos e veterinarios B21 5.755
Ensino 225 8.582
TOTAL 12.222 89.116

Fonte: IPARDES, 2010.
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2.2.2 ASPECTOS GEOGRAFICOS E AMBIENTAIS

2.2.21 Geologia e Geomorfologia

Conforme as caracteristicas geologicas do Estado do Parana e considerando a
localizagdo geografica, © Municipio de Maringé localiza-se no Terceiro Planalto Paranaense.

Geologicamente, o terceiro planalto pode ser divido em duas unidades litolégicas: a
Formagdo Serra Geral originada de derrames basalticos e a Formagdo Caiua e Santo
Anastacio caracterizada pelos arenitos.

A Formagdo Serra Geral constitui-se principalmente de rochas basalticas de
colorag8o cinza-escura a negra de idade jurassica-cretacica. Em termos de compaosigdo
quimica, estas rochas podem ser divididas em dois grupos basicos: os basaltos alto titanios
(TiO2> 2%) e os basaltos baixo titénio (TiO2 < 2%). Nos derrames mais espessos, a zona
central € maciga, microcristalina, fraturada por juntas subverticais, dividindo a rocha em
colunas.

A Formagd@o Caiua constitui-se basicamente de quartzo, e quantidades
subordinadas de feldspatos, calceddnia e outros minerais. Ocasionalmente podem ser sub-
arcoseanos. Os grdos sd@o geralmente sub-arredondados a arredondados, foscos,
encobertos por pelicula de éxido de ferro.

No que concerne a geomorfologia, alem de estar localizada no terceirc planaito em
uma 4area de 4.125,23 Km?, Maringa pertence a sub-unidade morfoescultural do Planalto de
Maringa {ITCG, 2010). A area central do municipio foi planejada e construida no interflivio
entre as bacias hidrogréaficas do Rio Pirapd e do Rio Ivai.

As altitudes nesta regido variam entre 340 m e 740 m, cerca de 70% do municipio
esta entre as cotas altimétricas de 420 m a 540 m, 15% abaixo de 420 m e 15% acima de
540 m (PAIVA et al, 2009).

As formas de relevo sdo predominantemente de topos alongados e aplainados e de
vertentes convexas em vales de formagéo tipo “v”°, modeladas em rochas de formagédo da
Serra Geral (ITCG, 2010). A classe de declividade predominante varia de 3% a 12%.
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2,2.2.2 Pedologia

Para a classificagdo dos solos foram utilizadas como base a carta de solos
|APAR/Embrapa (2008) & o Sistema Brasileiro de Classificagéo dos solos EMBRAPA (1999).

A partir desta classificagdo podermos diferenciar cinco tipos de solos presentes na
regido de Maringa: os latossolos do tipo vermelho distroférricos e distrofico, os nitossoios
vermelhos do tipo eutroférricos, encontrados nas regides onde predominam as rochas
basdlticas da formagdo Serra Geral, os neossolos vermelhos eutroférricos, caracteristicos
de areas onde a declividade € mais acentuada e os argissolos vermelhos eutrdficos e
distréficos.

Na Tabela 6,seguem as referidas ocupagbes por areas dos tipos de sclos
caracteristicos de Maringé:

Tabela 6 - Classes de solo @ ocupagédo em Maringa/PR
Classés Aie_am_q'yi -1 %% Ocupagdo (%)
Argissolo Vermelho 8,06 1,6
Latossolo Vermelho 194,00 39,9
Nitossolo Vermelho 266,36 54.8
Neossolo Vermelho 17,75 35 i

Fonte: Embrapa, 1999.

Conforme a Tabela 6, predominam na regidio os solos do tipo nitossolo vermelho e
latossolo vermelho, 54,8% e 39,9% respectivamente.

Os nitossolos abrangem a maior parte do municlpio. Sao caracteristicamente de
textura argilosa ou muito argilosa constituides por material mineral com horizonte B nitico
(reluzente),estrutura em blocos subangulares, angulares ou prismatica moderada ou forte,
com superficie dos agregados reluzente, relacionada a cerosidade e/ ou superficies de
compressao.

S3o solos profundos, bem drenados, de coloragdo variando de vermelho a brumo.
Sdo em geral, moderadamente 4cidos a &cidos, com saturagdo por bases baixa a alta, as
vezes dlicos, com composigéo caulintico — oxidica e por conseguinte com argila de baixa
atividade.

Os latossolos s80 solos de textura média, constitufdos por material mineral com
horizonte B latossdlico imediatamente abaixo de qualquer um dos tipos de horizonte de
diagnéstico superficial, exceto H histico. S&o solos com avangado estagio de
intemperizagdo, muito evoluidos, como resultado de enérgicas transformagdes no material
constitutivo (salvo minerais pouco alteraveis).

Os argissolos possuem textura arenosa a media, constituidos por material mineral,

que tem como caracteristicas diferenciais argila de atividade baixa e horizonte B textural
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(Bt), imediatamente abaixo de qualquer tipo de horizonte superficial, exceto o histico, sem
apresentar, contudo, os requisitos estabelecidos para serem enquadrados nas classes dos
Alissolos, Planossolos, Plintossolos ou Gleissolos.

Por fim, 0os neossolos s&o solos constituidos por material mineral ou por material
organico poucc espesse com pequena expressdo dos processos pedogenéticos em
consequéncia da baixa intensidade de atenuagdo destes processos, que conduziram ainda
as modificagdes expressivas do material originario de caracteristica do proprio material, pela
sua resisténcia ao intemperismo ou composicio guimica e do relevo que podem impedir ou
limitar a evolugdo desses solos.
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Figura 5 - Mapa pedolégico do municipio de Maringa.
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Por estar em uma regido “cortada” peio Tropico de Capricornio, Maringa esta inserida
em uma area de transi¢do entre o clima tropical e subtropical.

Os dados de temperatura, precipitagdo e velocidade dos ventos foram obtidos junto a
Estacdo Climatolégica Principal de Maringa, latitude 23°25'S e longitude 51°57° W, em
periodo correspondente aos anos de 1988 a 2008. Os valores base para a elaboragao dos
graficos de Diregdo predominante dos ventos foram obtidos junto ao artigo publicado na
Revista de Agrometeorologia — Santa Maria, de 1999. Para o estudo foram utilizadas as
médias correspondentes ao periodo de 1976a1996.

Maringa estd localizada na porg#o do Parana classificada segundo KOPPEN pelo
tipo climatico Cfa — Clima Subtropical, ende a média do més mais frio ndo uitrapassa os 18
°C e a temperatura média do més mais quente estd acima de 22°C. Os verdes sdo quentes
e os maiores indices de precipitagdo sdo registrados neste periodo; as geadas nio séo
frequentes e ndo se tem uma estacdo seca definida (IAPAR, 2007).

Por fazer parte da regiiio denominada subtropical, Maringad apresenta indices de
precipitagdo regulares. Os valores podem variar em médias mensais de 59 a229 mm, sendo
que os menores indices sdo registrades nos meses de junho, julho e agosto (inverno).
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Figura 6 - Climatograma - Periodo da 1988 a 2008,
Fonte: Estagiio Climatoldgica de Maringd.
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No que se refere aos dados relativos 4s médias de umidade ar, observa-se certa
uniformidade nos valores correspondentes ao perlodo de 1988 a 2008. Os indices variam
entre 57% e 758%, conforme pode ser visto na Figura 7.
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Figura 7 - Umidade Relativa do Ar - Periodo 1988 a 2008.
Fonte; Fonte: Estagado Climatolégica de MaringA.

De acordo com analises feitas sob os dados coletados no periodo de 1988 a 2008 e
com base em artigo publicado referente as diregdes predominantes dos ventos, no periodo
de 1976 a 19986, observa-se que a diregéo predominante corresponde a dire¢do Nordeste e
gue a velocidade média fica entomo de 0,2 e 1,4 Km/s (Figura 9).
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Figura 8 - Diregdo predominante dos ventos em Maringa-PR.
Fonte: Estagio Climatolégica de Maringd.
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Figura 9 - Velocidade média dos ventos em Maringa-PR.
Fonte: Estagdo Climatoldgica de Maringa.

2.2.24 Vegetagio

As florestas nativas no Parana cobriam cerca de 80% do territério no inicio de sua
ocupagao. Boa parte desta area foi desmatada no século passado em virtude do processc
de colonizacdc e do desenvolvimento da agricultura. De uma area total de 2.453.217,20 ha,
delimitante da regido norte central, apenas 2,8% correspondemn a cobertura vegetal total na
regiao.

A cobertura vegetal € de suma importancia para a conservacéo e a manutengdo da
qualidade das aguas de rios e cdiregos. Além de manter a biodiversidade local, conserva o
solo evitando que rmateriais e sedimentos percolem até os cursos d’agua e de facilitar a
infiltrac@o de agua no solo e a recarga dosaquiferos,

Maringa, localizada na regido fitogeografica denominada por Floresta Estacional
Semidecidual ou Floresta fluvial Subcaducifélia, subunidade submontana, tem por principal
caracteristica a dupla estacionalidade climatica, representada pela seca concentrada nos
meses de inverno. Nesta estagdo, algumas das espécies vegetais perdem cerca de 20% a
50% de suas folhas.

De acordo com levantamento feito por Maake (1950), a cobertura vegetal original da
regido Norte Central estava dividida da seguinte forma: 37% de Floresta Estacional
Semidecidual (FES) original, 8% de FES alterada e 43% de FES transformada em cafezais.
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Dentre as espécies vegetais mais conhecidas pertencentes a esta subunidade
fitogeografica, destacam-se a peroba (Aspidospermapolyneuron), a maria-preta
(Diatenopterixsorbifolia), a grépia (Apuleialeiocarpa), o alecrim (Holocalyxbalansae) e o pau-
marfim (Balfourodendronriedelianum).

2,2.2.5 Hidrografia

No que diz respeito as caracteristicas hidrogréficas da regido, Maringa encontra-se
em uma area de interflivio entre as bacias hidrograficas do Rio Pirapo e a Bacia
Hidrografica do Rio lvai.

Bacia hidrografica do Rio Pirapo

A maior parte da bacia hidrogréfica do Rio Pirapé esta localizada na regifio central do
Parana, coordenadas de Latitude 22° 32', 23° 36'S e Longitude 51° 22' e 52° 12' W, sendo
limitada ao sul pela Bacia Hidrogréafica do Ria lvai.

Apenas 57% do municipio esta inserido na bacia do Rio Pirapé que compreende
5.076,00 km? de area e 370,125 Km de perimetro. Suas nascentes afloram no Municipic de
Apucarana, cerca de 1.000 m de altitude. Sua drenagem principal percorre 168 km até sua
foz na cidade de Jardim Olinda ja a 300 m de altitude, onde na sequéncia desagua na Bacia
do Rio Paranapanema.

Contribui para esta bacia aproximadamente 60 afluentes diretos, sendo que seu
afluente mais extenso é o Rio Bandeirantes do Norte, com uma extensio de 106 Km, 28
afluentes pela sua margem esquerda e 6 pela sua margem direita.

Dentre as principais fontes de contaminagdo do Rio Pirapé destacam-se para a area
urbana o langamento clandestino de esgoto e na area rural o escoamento de particulas do
solo devido a eroséo que consequentemente causam assoreamento, além da contaminagdo
proveniente da dispers@o de material quimico e agrotéxicos utilizados na lavoura. Vale
ressaltar que a abrangéncia de cobertura de tratamento de esgoto € extremamente reduzida
nesta Bacia, apenas sete municipios, denfre eles Maringa, apresentam indices acima da

meédia estadual.

O Comité de Bacias hidrograficas do Piraponema.

Maringd, juntamente com mais 55 municipios (Tabela 7), fazem parte do Comité de
Bacias hidrograficas do Rio Pirapd, Rio Paranapanema 3 e Paranapanema 4 ou Comité do
Pirapognema. Este comité foi aprovado pelo CERH em 25 de fevereiro de 2008 pela
resolugdo 055 e instituido pelo Decreto n°. 2.245/08.
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O Comité & formado por 40 membros titulares e seus respectivos suplentes, sendo
16 representantes do poder publico, 16 do Setor de usuérios (empresas usuarias de
recursos hidricos) e 8 representantes da sociedade civil. O objetivo do comité é buscar
formas de minimizar os impactos negativos nas nascentes e corregos formadores dessas
bacias, dialogando com toda sociedade civil e junto as empresas que utilizam dos recursos
hidricos destas bacias.

Tabela 7 - Municipios pertencentes ao Comité do Piraponema.

1 — Alto Parana 29 — Lupionépolis

2 — Alvorada do Sul 30 — Mandaguagu

3 - Angulo 31 — Mandaguari

4 — Apucarana 32 — Marialva |
5 — Arapongas 33 — Maringa

6 — Astorga 34 — Mirasselva

7 — Atalaia 35 — Munhoz de Melo

8 — Bela Vista do Paraiso 36 — Nossa Senhora das Gracas
9 — Cafeara 37 — Nova Esperanca

10 — Cambé 38 — Nova Londrina

11 — Cambira 39 — Paranacity

12 — Centenério do Sul 40 — Paranapoema

13 - Colorado 41 — Paranaval

14 — Cruzeiro do Sul 42 — Pitangueiras

15 — Diamante do Norte 43 — Porecatu

16 — Florestépolis 44 — Prado Ferreira

17 — Flérida 45 — Presidente Castelo Branco
18 — Guairaga 46 — Primeiro de Maio

19 — Guaraci 47 — Rolandia

20 — Iguaragu 48 — Sabaudia

21 —Inaja 49 — Santa Fé

22 — ltaguajé 50 — Santo Antonio do Caiua
23 - ltatina do Sul 51 — Santa Inés

24 — Jaguapita 52 — Santo Inacio

25 - Jandaia do Sul 53 — Séo Jodo do Caiua

26 — Jardim Olinda 54 — Sarandi

27 - Loanda 55 — Terra Rica

28 — Labato 56 - Uniflor

Fonte: CBH Piraponema, 2010.

Bacia Hidrografica do Rio Ivai

A Bacia Hidrografica do Rio Ivai possui uma area de 35.845 Km?, cerca de 25% do
territério paranaense. Sua localizagédo é delimitada pelas coordenadas de latitude 23° 10’ S e
longitude 53° 43’ — 50° 45’ W.

Suas nascentes estdo localizadas na porgé@o central do estado, no municipio de Irati
a uma altitude de aproximadamente 1200 m. Seu canal principal percorre 685 km no sentido
SE — NW até a sua foz, confluéncia com o Rio Parana, no municipio de Icaraima a

aproximadamente 300 m de altitude.
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Por se ftratar de uma regido potencialmente agricola e de extragdo mineral,
principalmente de argila para abastecimento de olarias, o principal impacto ambiental
observado na regido trata-se da degradagdo das matas ciliares e da consequente erosao e
assoreamento dos cursos d'agua.

/7~ N\ —
DRZ Gestéio Ambiental 50

“'\-_-F'

r www.drz.com.br



MUNICIPIO DE MARINGA

Limpeza Urbana e Manejo de Residuos

Plano Municipal de Saneamento Basico

Solidos

g E
s g
g
: %
g g
g | g
: ;%:
] Limite Municipal Bacias Hidrograficas
Ej Bairos - Bacia do Rio Ivai
Mg - Bacia do Rio Pirapd
Sstemsa ge Projegio Ll::wmﬁ;“ov;?ﬂhww /-\
Datumn Vertical: Imbiuba - SC mz / &
e oL -t i S N S :
Bose da Saics ulzads: ITCG (2009) == —
Figura 10 - Localizagdo de Maringa e bacias hidrograficas.
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2.2.3 INFRAESTRUTURADO MUNICIPIO

2.2.3.1 Comunicagdo

Maringa dispde de servico de telefonia fixa e médvel. As empresas operadoras
existentes no Municipio séc a Embratel, Oi, Global Vilage Telecom (GVT), Claro Celular,
Vivo Celular e Tim Celular.

Na midia impressa, destacam-se os seguintes jornais locais: Hoje e O Diario, o sinal
de TV aberta recebide no Municipio & proveniente das seguintes emissoras: Rede
Paranaense de Comunicagdo — RPC repetidora da Rede Globo de Comunicagao, Grupo
Paulo Pimentel — GPP do Sisterna Brasileiro de Televisdo — SBT e Rede Independéncia de
Comunicagdo — RIC da Record, Rede Bandeirantes de Televisdo - BAND, dentre outras
locais. Maringa conta ainda com 10 emissoras de radiofusdo e S de radiotelevisdo dentre
elas a radio CBN Maringa, a Maringa FM, a radio cultura FM, radio Atalaia e a Jovem Pan
FM.

O sistema de envio e recebimento de encomendas é realizado pela Empresa
Brasileira de Cotreios e Telégrafos (ECT) e através das empresas de transporte rodoviario
que atuam no municipio, séo 3 agéncias do correio, 2 agéncias do correlo comunitarias e 5

agéncias franqueadas.

2,2.3.2 Enorgia Elétrica

A Companhia Paranaense de Energia Elétrica — COPEL atende a distribuigdo de
energia elétrica no municipio de Maringa. A cidade possui um total de 500 km de rede de
distribuigdo urbana. Considerando as unidades de atendimento por setores residencial,
industrial, comercial e rural, do total de 143.378 consumidores cerca de 83% estéo
registrados na categoria residencial - drea urbana, na sequéncia, a categoria comercial que
correspande a 11% do total de consumidores e o restante estdo divididos entre as
categorias rural e industrial.

Quanto ao indice de consumo em MwH o maior indice de consumo também esta
registrado na categoria residencial, 282.815 MwH, seguido do setor secundério (indistrias)
253.345 MwH e do setor comercial 248.133 MwH.
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Figura 11 - Consumo de energia elétrica por categorias em Maringa.

Fonta: IPARDES, 2010,

2.2.3.3 Sistema Educacional

Maring4 apresenta uma gama muito ampla de op¢des nas &reas educacional, de

ensino técnico e de formag&o superior, em especial nesta Gltima, onde vérias instituigbes

oferecem mais de 100 cursos de graduacgao dentre elas a Universidade Estadual de Maringa

{UEM), e as instituicdes privadas: a PUC- Maringd, Cesumar (Colégio Objetivo), Uninga,

Unifamma, Alvorada (Colégio Regina Mundi), Faculdade Maringa, Faculdade Cidade Verde

(Colégio Platédo), Faculdade Tecnoldgica América do Sul (Colégio Angle Drummond).

O municipio possui 75.374 alunos matriculados em unidades educacionais de ensino

basico e nivel médio nas categorias creche, pré-escola, ensino fundamental, ensino médio e

profissional em dependéncias administrativas federais, estaduais, municipais e particulares.

_ Tabela 8 - Matr!

-Dependéncla
Administrativa

las do Ensino

i,

Profissional

Federal -

Estadual -

19.042

926

Municipal 3.554

15.793

Particular 2.240

10.465

1.404

Total 5794

45,300

2.330

Fonte: IPARDES, 2010.
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Nas instituigdes de ensino superior o indice de concluintes para o ano de 2008 foi de
1898 alunos na instituig&o estadual {UEM — Universidade Estadual de Maringa) e de 2.939
nas instituicdes de ensino particular, totalizando 4.837 concluintes.

Tab_e_la 9 - Matriculas e concluintas do ensino superior er 2008

D.ah"én_déncia.‘

Estadual 10.644 1.898

Particular 17.529 2.939
TOTAL 28173 4 837

Fonte: IPARDES, 2010.
22.3.4 Saade

O municipio tem um gasto anual entorno de R$ 164.119.506,90 com o setor de

saude. Dos 230 estabelecimentos de salde contabilizados:
» 36 representam o total de estabelecimentos plblicos de salde;
e 194 os estabelecimentos privados;
¢ 13 estabelecimentos com disponibilidade de internagao total e
e 72 com diagnose e terapia total,
Do total de 1.3889 leitos:
e 271 séo leitos publicos;
» 1.088 leitos de estabelecimentos privados e
s 779 que atendern pelo S8US;

A taxa bruta de natalidade no municipio & de 13,56 (mil habitantes). De acordo com
dados do SESA — Secretdria de Satde do Estado do Parana, das 2.937 criangas nascidas
vivas, de janeiro a agosto de 2010, 26 morreram antes de completar 1 ano de idade, o que
representa um coeficiente de mortalidade infantil de 8,9. No geral, o coeficiente de
mortalidade a cada 1.000 habitantes no municipio, & de 5,52.

2.2.3.5 Esgotamento Sanitario

O servigo de coleta e tratamento de esgoto em Maringa é realizado pela Companhia
de Saneamento do Parana — SANEPAR, O indice de coleta de esgoto no municipic é de
81,8 % (SNIS) sendo que 100% do esgoto coletado ¢ tratado. A tarifa media cobrada junto &
populagdo & de 1,67 R$/m°. _

O tratamento do esgoto é feito pelo sistema RALF — Reator Anaerdbico de Lodo
Fluidizado — que permite nivel de eficiéncia de 85%, conforme informagao da SANEPAR.

TN e
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Se 112.973 unidades residenciais sdo abastecidas por agua potavel (Tabela 11)
93.500 sfio abastecidas por rede de esgoto. Dos estabelecimentos comerciais 13.381
unidades, do setor industrial 461 e dos setores de utilidade piblica e setor publico 637.

Tabela 10 - Atendimento de Esgoto pela Sanepar

“'Categorias ™ ~Unidades. atendldas” _ Ligagdes
Residenciais 93.500 63.519
Comerciais 13.381 8.857
Industriais 461 448
Utilidade Publica 429 421
Poder pablico 268 268
TOTAL 108.039 75,513

Fonie: IPARDES, 2010,
2.2.3.6 Abastecimento de Agua

Em Maringa, o abastecimento de 4gua é realizado, atualmente pela Companhia de
Saneamento do Parana - SANEPAR através da captagdo de agua superficial no Rio Pirapd
e uma rede de distribvigdo de 1.423.545 m. Cada habitante consome em média cerca de
150 L por dia de agua.

A infraestrutura de captagéo tem capacidade nominal de 88.720 m? por dia, diante de
uma demanda media de 61.190 m3, A tarifa média de cobran¢a de agua é de R$ 2,03
R$/m°.

Do total de unidades atendidas 90.845 sé&o ligagbes residenciais, 10.678 comerciais,
797 industriais, 650 de utilidade publica e 433 do poder publico o que totaliza 103.403
ligagbes conforme pode ser visto na Tabela 11.

Tabela 11 Abastaclm nto de agua pela Sanepar,

EC _ dades atendidas - S Ligagdes
Resmenmms 1 12.973 90.845
Comerciais 14.909 10.678
Industriais 816 797
Utilidade Pblica 655 650
Poder piblico 434 433
TOTAL 129.787 103.403

Fonte: IPARDES, 2010.
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2.2.3.7 Residuos Sélidos

De acordo com a Politica Nacional de Residuos Sodlidos, Lei 12,305 de 02 de agosto
de 2010 é condigdo para os municipios terem acesso aos recursos da Unido destinados a
servigo de Limpeza Urbana e Manejo de residuos soélidos a elaboragao do Plano de Gestao
Integrada de Residuos Sélidos.

A coleta e limpeza plblica sd0 realizadas pelo Municipio de Maringa, através da
Secretaria de Servigos Publicos — SSP. A populagdo e os estabelecimentos geram
diariamente uma média de 307,12 t/dia de residuos sodlidos urbanos, sendo que 290 t/dia
s8o residuos domiciliares, comerciais e similares e 17,12 t/dia de residuos de varrigdo
{PMM/ SEMAA - 2007).

Os programas de coleta seletiva iniciaram no municipio em 1994, com a troca
ecolégica. Em 2001, a coleta seletiva passou a atender os bairros, com a coleta de porta
em porta. Em 2006, o Programa ReciclA¢éo foi langado e houve um aumento de coleta de
materiais reciclaveis no Municlpio, gerando assim emprego e renda para as cooperativas de
reciclagem.

Com o Programa ReciclA¢ao langado em 20086, ocorreu um aumento significativo no
volume de reciclaveis coletados na cidade, chegande a recolher em maio de 2008, 133
toneladas apenas com os veiculos disponibilizados no programa. O Municipio disponibiliza
as cooperativas barracdes, caminhdes, assisténcia social, apoio técnico e setorizagdo da
coleta.

Os residuos gerados pelas empresas prestadoras de servigos de saude, conforme
determinagdo da Agéncia Nacional de Vigilancia Sanitaria — ANVISA (RDC 304/2004), néo
séo depositados no aterro, as empresas s8o obrigadas a dar destinagfo correta aos seus

residuos.

2.2,4 ESTUDO POPULACIONAL

As metas que serdo previstas no Plano Municipal de Saneamento Basico — Madulo
Limpeza Urbana e Manejo de Residuos Sdélidos visam o horizonte de planejamento de 30
anos. Dessa forma, se faz necessario conhecer a populagéio que se espera encontrar no
municipio no final do perfodo determinado.

Diversos sao os métodos aplicaveis para o estudo do crescimento populacional.
Neste estudo foram utilizados o método do Crescimento, 0 método Aritmético, o método da
Previs@do & 0 método Geométrico. Foram utilizados os levantamentos dos anos de 1970,
1980, 1991, 2000 e 2010, do Instituto Brasileiro de Geografia e Estatistica — IBGE. Com
base nos dados do IBGE, conforme a Tabela 12, realizou-se o estudo da evolugdo da
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populagéo total do municipio de Maringa por meio dos métodos citados, Os valores a seguir
apresentados identificam os dados de populagdo do municipio de Maringa, dos anos de
1970 até 2010.

Tabela 12 - Populagéo total do municipio de Maringa - PR.

7 Populagdo resldente do Municipio de:Maringa - PR
Situagio d L Lo Co - AnoEY
-, domicilio oo 19707 Lo 198030 1994 - .[E 2000 2010
Total 121.374 168.232 240.202 288.653 357117
Urbana 99,898 160.652 234,079 283.878 349.120
Rural 21.476 7.580 6,213 4,675 7.997

Fonte: IBGE, 2010,

A Figura 12 apresenta a distribuigdo da populagdo do municipio no periodo de 1970
a 2010, conforme dados do Instituto Brasileiro de Geografia e Estatistica ~ IBGE.

s T3t] =T Tibana == Rural
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. 200.000
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0

1970 1980 1991 | 2000 2010
Periodo{Arlos)

Figura 12 - Evolugio da péo no muicipio de Maringa - PR.

A fim de definir qual dos meétodos matematicos mais se adéqua a realidade do
municipio, pode-se obter linhas de tendéncia para os dados do IBGE através do Software
EXCEL utilizando-se 4 tipos diferentes de curvas: logaritmica, linear, polinomial e
exponencial. A evolugdo da populagdo, e a taxa de crescimento (%) ano a ano, obtidos
através do ajuste dos dados do IBGE, sdo determinadas a partir da curva que meihor s¢
ajusta aos dados do IBGE.

Sendo assim, a linha de tendéncia que melhor se ajustou aos dados do IBGE foi a
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polinomial, que apresentou um R? no valor de 0,99860526 no que resultou na equacgio:
y = 22,46772359x2 — 83.497,57510542x + 77.415.193,02396050

Onde y é a populagdo em um determinado tempo t € X € 0 ano no mesmo tempo t.
Apos definidas as taxas de crescimento anuais da linha de tendéncia compara-se os valores
com os valores obtidos por cada método de crescimento. Dessa forma, foi indicado como o
mais aplicavel ao comportamento do municipio, o método da previsdo, que retratou melhor a
evolugdo da populagdo e permitiu estimar a populagéo futura. Este método indicou a taxa de
crescimento para o periodo analisado de 1,50% ao ano, e apresentou a populagdo para os
proximos 30 anos, conforme a Tabela 13.

-

lagéo futura do municipio de Maringa - PR.

. T ity eme- * Populagso
2.011 - 363.963
2.012 1,88 370.810
2.013 1,85 377.858
2.014 1,81 384.503
2.015 1,78 391.349
2.018 1,75 398,195
2.017 1,72 405.042
2.018 1,69 411.888
2.019 1,66 418,735
2.020 1,64 425581
2.021 1,61 432.427
2.022 1,58 439,274
2.023 1,56 446.120
2.024 1,53 452,967
2.025 1,51 459.813

\v 2.026 1,49 466.659
2.027 1,47 473,506
2.028 1,45 480.352
2.029 1,43 487.199
2.030 1,41 494 045
2.031 1,39 500.801
2.032 1,37 507.738
2.033 1,35 514.584
2.034 1,33 521.431
2.035 1,31 528.277
2.036 1,30 535.123
2.037 1,28 541.970
2.038 1,26 548.816
2.038 1,25 555.663
2.040 1,23 562.509
2.041 1,22 569.355
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A Figura 13 demonstra o crescimento da populagdo total do municipio conforme
dados do IBGE, de 1970 a 2010, e a previséo do crescimento da popuiagio de Maringa no
periodo de 2011 a 2041, que representa o horizonte de projeto de 30 anos do Pianc
Municipal de Saneamento Basico - Médulo Limpeza Urbana e Manejo de Residuos Solidos.

e BGE ~ =———Projecio Demogréifica
600.000

300.000 /

200.000 /

100.000

Populagdo (hab)

Figura 13— Crescimento populacional do municipio de Maringa — PR.

2.3 LIMPEZA URBANA E MANEJO DE RESIDUOS SOLIDOS

QO diagndstico de gestdio dos residuos sélidos &€ a ferramenta principal para
fundamentar um modeloc de gerenciamento para o municipio e assegurar seu
desenvolvimento sustentdvel. Através dele, busca-se dar continuidade a melhoria da
qualidade de vida e da preservagfo do meio ambiente. Conhecer a realidade dos residuos
no municipio é de extrema importancia tanto para a administragdc municipal come para a
populagdo que se beneficia deste servigo.

A caréncia de saneamento basico, especialmente da disposigdo final adequada dos
residuos, repercute diretamente sobre a qualidade de vida dos moradores do municipio.
Sendo assim, cabe a0 poder plblico 0 exercicio do plangjamento municipal censiderandc a
questdo dos residuos sdlidos como um instrurmente do desenvolvimento politico e de
sustentabilidade econdmica e ambiental.

Para tanto, devera ser realizada a caracterizagdo, bem como a definigdo da

composigao dos residuos solidos gerades no municipio, através de levantamentos de dados
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secundarios, estudos e pesquisas, que identifiquem a populagéo atendida pelos servigos de
limpeza e coleta, a fim de quantificar a geragdo per capita, sua regularidade e/ou frequéncia
e ainda levantar a eficiéncia dos equipamentos e recursos humanos utilizados na realizagao
destes servicos.

Porém, verifica-se que a solug3o dos problemas relacionados a limpeza urbana e
coleta de reslduos exige esforgos conjuntos dos cidadéos, da municipalidade, mas também
do poder publico federal. Como trata a Politica Nacional de Residuos Sdélidos em seu
Capitulo Il - Das Responsabilidades dos Geradores e do Poder Publico, tanto o poder
publico, como as empresas e a coletividade sdo responsaveis pela efetivagdo das agdes
voltadas a consclidag&o das diretrizes da Politica Nacional.

A Lei vern para regulamentar e impor as diretrizes necessarias para precaugac,
planejamento e gestdo dos servigos, porém, as fiscalizagdes quanto a obrigatoriedade das
acbes sio de extrema importéncia e isto deve vir primeiramente dos poderes superiores, no
caso, o poder federal. Entretanto, muitas das diretrizes ja estabelecidas na Lei 12.305/2010
ainda ndo foram colocadas em pratica por muitos municipios como no caso da logistica
reversa, a obrigatoriedade da elaboragdo dos Planos de Gerenciamento de Residuos em
empresas & inddstrias etc.

A questdo da logistica reversa é ainda mais importante por se tratar de uma diretriz
que vem para garantir a destinagio adequada de residuos tdxicos, perigosos e que nhdo
possuem hoje especificagdes exatas quanto o seu tempo de decomposigao. Dentre esses
produtos destacam-se: pilhas e baterias, pneus, embalagens de agrotéxicos, dleos
lubrificantes etc. Ja se observam alguns avangos como no caso das embalagens de
agrotoxicos e mesmo na reciclagem de dleo, entretanto, poucos sdo os fabricantes,
distribuidores e importadores que j& aderiram ao sistema de logistica reversa.

A Politica Nacional de Residuos Sdlidos, recente do ponto de vista de sua
constitucionalizag@o, ainda apresenta lacunas para que muitas diretrizes nela contidas
sejam efetivamente colocadas em pratica. Ha que se considerar que a gestdo adegquada dos
residuos sdlidos em ambito municipal depende de definigdes de outras instancias como do
Estado e da Unido para, por exemplo, o caso da logistica reversa.

Levando-se em consideracdo a necessidade de organizagdo, ampliagdo e
intensificagdo das praticas sanitarias por parte do poder publico, observa-se que o
estabelecimento do gerenciamento integrado de residuos - conjunto de agdes normativas,
operacionais, financeiras e de planejamento para coleta, separagéo, tratamento e disposigéo
adequada dos residuos - ira permitir que 2 municipalidade defina a melhor combinagéo de

solugbes necessarias, compativeis as condigdes do municipio.
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O Plano Municipal de Saneamento Bésico aparece nesse contexto com o intuito de
diagnosticar o atual sistema de limpeza publica, coleta e destinag@o de residuos de Maringa,
classificando fisicamente os resfduos gerados, caracterizando o sistema de coleta e
demonstrando algumas técnicas utilizadas para remogéo do material coletado, desde a sua
geragéo até seu destino final.

Considerando a definicdo de saneamento basico da Lei Federal n®. 11.445 de 2007 e
a Politica Nacional de Residuos Sélidos {Lei Federal n® 12.305/10), citada anteriormente,
neste item é dada é&nfase &s questdes relacionadas ao lixo doméstico e originario da
varricdo e limpeza de logradouros e vias publicas. Contudo, devido & questao dos residuos
solidos do municipio estar ligada diretamente & sustentabilidade ambiental, qualidade da
agua e salde da populagdo, serd apresentada a seguir uma caracterizagao geral dos
residuos sdlidos do municipio, utilizando come base dados secundarios disponiveis.

2.3.1 CLASSIFICACAO DOS RESIDUOS

A Associagdo Brasileira de Normas Técnicas (ABNT), na NBR 10004, define
residuos como restos das atividades humanas, consideradas pelos geradores como inuteis,
indesejaveis ou descartaveis. Geralmente em estado sdlido, semissdlido ou semiliquido
(com contelrdo liquido insuficiente para que este liquido possa fluir livremente). Esta norma
cita também que, os residuos podem ser classificados de acordo com a sua natureza fisica
{seco e molhado), sua composigdo quimica {matéria orgénica e inorgénica), como também
pelos riscos potenciais ao meio ambiente (perigoso, ndo-inerte e inerte).

Segundo a Norma Brasileira de Residuos (NBR 10004) de 2004, que estabelece a
metodologia de classificagdo dos residuos sdlidos quanto a riscos potenciais ao meio
ambiente e a salde pulblica, pode-se verificar que, dentre outros aspectos, é considerado
Residuc Perigoso, Classe |, aquele que apresentar em sua composicdo propriedades
fisicas, quimicas ou infectocontagiosas, podendo apresentar risco a saude publica e que
podem contribuir para um aumento da mortalidade e da incidéncia de doengas ligadas a
proliferag@o de agentes transmissores como moscas, ratos, mosquitos, baratas, entre
outros, além de promover a incidéncia de riscos ambientais, formagdo de fumagas e liquidos
(chorume) que poluem o ar, a agua e o solo.

No que se refere & Classe Il (NBR 10004), considerados N&o-Perigosos, estdo
inseridos os Residuos No-lnertes e Inertes. Os residuos Néo-lnertes sdo aqueles que
podem apresentar propriedades como combustibilidade, biodegradabilidade e sclubilidade
em &agua. Os Inertes ao serem dissolvidos apresentam concentragfes abaixo dos padries

N
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de potabilidade, quando exposto a testes de solubilidade em agua destilada, excetuando-se
aqui, aspectos comao cor, turbidez e sabor.
O lixo {residuo sdlido) também pode ser classificado de acordo com sua origem em:

» Domiciliar: & aquele originario na vida diaria das residéncias, na prépria
vivéncia das pessoas. O lixo domiciliar pode conter qualquer material
descartado, de natureza quimica ou biolégica, que possa por em risco a
satde da populagdo e o ambiente. Dentre os varios tipos de residucs, os
domiciliares representam sério problema, tanto pela sua quantidade gerada
diariamente quanto pelo crescimento urbano desaordenado e acelerado. Ele é
constituido principalmente por restos de alimentos, produtos deteriorados,
jornais e revistas, garrafas, embalagens em geral, papel higiénico, fraldas
descartaveis e uma grande diversidade de outros itens;

» Comercial: é& oriundo dos estabelecimentos comerciais, tais como,
supermercados, estabelecimentos bancérios, lojas, bares, restaurantes, etc.
Q lixo destes estabelecimentos tem forte componente de papel, plasticos,
embalagens diversas e residuos resultantes dos processos de higiene dos
funcionarios, tais como, papéis toalha, papel higiénico etc.;

e Publico: oriundo dos servigos de limpeza piblica, incluindo os residuos de
varrigdo de vias pablicas e logradouros, podas arboreas, feiras livres, corpos
de animais, residuos da limpeza de galerias e bocas de lobo, cérregos e
terrenos;

¢ Servicos de Salde; residuos sépticos, que contém ou podem conter germes
patogénicos, oriundos de hospitais, clinicas, laboratérios, farmacias, clinicas
veterindrias, postos de saude, etc. Composto por agulhas, seringas, gazes,
bandagens, algodbes, 6rgdos ou tecidos removidos, meios de culturas e
animais utilizades em testes cientificos, sangue coagulado, remédios com
prazo de validade vencido, etc.;

e Portos, Aeroportos e Terminais Rodovidrios e Ferroviarios: residuos que
também podem potencialmente conter germes patogénicos oriundos de
outras localidades (cidades, estados, paises) e que s&o trazidos a estes
através de materiais utilizados para higiene e restos de alimentagio que
podem ocasionar dosngas. Os reslduos assépticos destes |ocais, neste caso
também sdo semelhantes aos residuos domiciliares desde gue coletados

separadamente e n3¢ entrem em contato direto com os residuos sépticos;
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* Industrial: oriundo de diversos segmentos industriais (industria quimica,
metalirgica, de papel, alimenticia, etc.), este tipo de residuc pode ser
composto por diversas substancias, tais como cinzas, lodo, 6leos, acidos,
plasticos, papéis, madeiras, fibras, borrachas, toxicos, etc. E nesta
classificagdo segundo a origem que se enquadra a maioria dos residuos
Classe | - perigosos (NBR 10004). Normalmente, representam risco
ambiental;

» Agropecuario: oriundos das atividades agropecuarias, como embalagens de
adubos, defensivos e ragdes, tais residuos recebem destague pelo alto
nimero em que sdo gerados, destacando-se, as enormes quantidades de
esterco animais gerados nas fazendas de pecudria extensiva;

» Entulho: é o residuo da construgéo civil, oriundos de demoli¢des e restos de
obras, como solos de escavagdes, etc., geralmente material inerte, passivel
de reaproveitamento, e, geralmente contém materiais que podem lhe conferir
toxicidade, como restos de tintas e solventes, pecas de amianto e diversos
metais.

Com relagdo ao gerenciamento dos residuos descritos, a prefeitura é responsavel
pelos residuos domiciliares, comerciais (gerados em pequenas quantidades) e publicos, Os
demais residuos séo de responsabilidade do gerador. O municipio & responsave! por definir
os limites de pequeno e grande gerador de residuos.

Conforme Decreto Estadual n® 6.674 de 2002, que aprova o regulamento da Lei
Estadual 12.493 de 1999, sado considerados Residuos Sélidos Urbanos os provenientes de
residéncias ou de qualquer outra atividade que gere residuos com caracteristicas
domiciliares, bem como os resfduos de limpeza pablica urbana.

2.3.2 QUANTIFICAGAO DOS RESIDUOS

A transformagdo da matéria organica e a produgdo de residuos fazem parte
integrante da vida e da atividade humana. A geragéo de residuos depende de diversos
fatores, variando de acordo com questdes culturais, nivel e habito de consumo, renda e
padrao de vida da populagdo, clima e caracteristicas de sexo e idade dos grupos
populacionais {BIDONE & POVINELLI, 1999),

Atualmente (2011), buscando a sustentabildade e a redugdo da degradagao
ambiental, & necessario um compromisso entre a sociedade e setores com refacdo as
praticas de produgéo e consumo. Referente aos residuos busca-se a Redugao, Reutilizagdo
e Reciclagem. Para isso, uma mudanga de atitude € necesséria, procurando reutilizar o
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maximo e recuperar a matéria-prima utilizada nas embalagens que s&do colocadas no lixo
comum. Além disso, a disposi¢do e tratamento dos residuos gque n&o sdo passiveis de
reutilizagdo e recuperagdo deve ocorrer de forma adequada. Contudo, & necessdria a
ampliagdo da cobertura dos servigos relacionados aos residuos e dos programas de
educagdo ambiental da populagéo,

Diante dos aspectos abordados, antecipando-se 3 Polftica Nacional de Residuos
Solidos, a Politica de Reslduos no Estado de Parana @ o Programa Desperdicio Zero
(2003), o qual visa principalments “A eliminagdo de 100% dos lixes no Estado do Parané e
a reducdo de 30% dos residucs gerados, através da convocagdo de toda sociedade,
objetivando: mudanga de atitude, habitos de consumo, combate ao desperdicio, incentivo a
reutilizagdo, reaproveitamento dos materiais potencialmente reciclaveis através da
reciclagem’”.

No Brasil a geragdo de residuos sdlidos domiciliares € de em torno de 0,6 kg/hab.dia
¢ mais 0,3 kg/hab. dia de residuos de varrigéo, limpeza de logradouros e entulhos (ZVEIBIL,
2001). Na auséncia de dados mais precisos, conforme Zveibil (2001), a geragdo per capita
pode ser estimada com base em dados aproximados, sendo para cidades grandes a faixa
considerada de 0,80 a 1,00 kg/hab.dia ds residuos urbanos (domiciliar pablico e entulho).
Neste caso sendo considerades como residuos domiciliares (domésticos) também os
comerciais com caracteristicas domiciliares.

Considerando que a geragdo de residuos estd diretamente relacionada a fatores
referentes ao estilo de vida da populagéo, a abrangéncia da coleta seletiva e & existéncia de
uma politica de gestdo de residuos sdlidos, os dados que serdo apresentados abaixo sao
atuais, sendo coletados entre janeiro e outubro de 2010. No entanto, os dados cedidos pela
SEMUSP (Secretaria Municipal de Servigos Pablicos) representam uma média de 271,49
toneladas de residuos para o periodo de janeiro a outubro de 2010,

Cabe ressaltar que se deve propor um planejamento visando ¢ levantamento
quantitativo de toda classificaggio de residuos urbanos incluindo coleta seletiva, residuocs
orgénicos, residuos perigosos e residuos eletrénicos.
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Tabela 14 - Médlas mensais e Residuos coletados por dia entre Janeiro e Cutubro de 2010,

Més - Toneladas
Janeairo 278 85
Fevereiro 270,86
Marco 279,32
Abril 276,16
Maio 257,31
Junho 272,24
Julho 249,18
Agosto 268,54
Satembro 283,9
Outubro 278,49
Média 271,48

Meédias Mensais de Residuos Coletados por dia
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Na Tabela 14 identificam-se os meses de setembro e outubro como os de maior

producdo de residuos, a partir de agosto os valores medios quantificados aumentaram

devido ao acréscimo dos residucs de poda e capina que também passaram a ser dispostos

na célula sanitaria. Até entfo, este residuo estava sendo encaminhando para o antigo aterro

controlado ja interditado. A quantidade média diaria gerada de residuos no municipio de

Maringa destinada atualmente para a célula sanitaria é de aproximadamente 271,49

toneladas. Vale ressaltar que essa média pode sofrer alteragdes para mais, em épocas

como a de férias e/ou feriados onde o fluxo de pessoas € maior.

Conforme a Lei Federal 12.305/10, todos os geradores deverdo ter como objetivo

prioritdrio a n3o geragfo de residuos e, secundariamente, a redugéo, a separagdc, a

reciclagem, a compostagem e a destinagéo final adequada, prioritariamente destinando os
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residuos gerados novamente ao ciclo produtivo, através da reciclagem e reuso, dentro dos
padrdes estabelecidos pela legislagdo e normas técnicas.

Quanto ao gerador comercial ou grande gerador s3o integraimente responsaveis
pelos residuos decorrentes das suas atividades, assim como por elaborar e apresentar
respectivo Plano de Gerenciamento de Residuos Sélidos.

Com o objetivo de buscar a conformidade junto & nova Politica Nacional de
Residuos, devem-se criar planos de trabalho para que os servigos de coleta sejam
universalizados. Para isso se faz necessério realizar levantamento de dados guantitativos
dos residuos solidos gerados, possibilitando avaliagdo da geragdo per capita e por
estabelecimento.

2.3.3 CARACTERIZAGCAQ DOS RESIDUOS

A caracterizagdo dos RSU é influenciada por diversos fatores como: numero de
habitantes, poder aquisitivo, nivel educacional, habitos e costumes da populagao; condigdes
climaticas e sazonais; as mudangas na politica econémica de um pais também sdo causas
gue influenciam na composicdo dos residuos sblidos de uma comunidade.

No caso de Maringa isto se caracteriza pelo fluxo de habitantes sazonais devido ao
intenso n° de estudantes da Universidade Estadual de Maringa e das demais Universidades
particulares, geraimente vindos do estado de S&o Paulo, Mato Grosso e Mato Grosso do
Sul, além da populagdo que se desloca de Sarandi, Paicandu e demais municipios préximos
para trabalhar. De acordo com estimativas a populagdo fiutuante aproximada em Maringa é
de 50.000 pessoas (MARQSTICA, 2003).

O processo de caracterizag&o dos RSU em um municipio tem como objetivo planejar
a forma de disposigdo final mais adequada a ser aplicada aos residuos sélidos gerades em
uma determinada comunidade; ou viabilizar a implantagdo de algum sistema de tratamento,
como por exemplo, a compostagem a partir dos resfduos sdlidos orgdnicos; avaliar a
viabilidade do aproveitamento do material inorgénico para instalagéo de usina de triagem e
postetior venda dos materiais reciclaveis; estas caracterizagbes s8o feitas no destino final
dos residuos s6lidos (STECH, 1990).

A Tabela 15 traz exemplos de caracterizagdo de residuos sélidos urbanos em alguns

municipios do Brasil.
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Tabela 15 Caracterizagdo de RSU em algumas cidades do Brasil

J OMPoswﬁo FISICA
METAL | OUTROS

Sao Carlos/SP (1989) 56,7 21,3 8,5 1,4 54 8,7
Americana/SP (1936) 46 13 12 1 6 22
Campinas/SP {1985) 72,3 19 36 0,8 2,2 2.1
S3o José do Rio Preto/SP (1985) 42,1 16,9 6,7 4 9,8 20,5
Rio Claro/SP (1985) 628 15,2 5,6 2,1 3.5 10,9
Praia Grande/SP (1984) 54,4 23,9 10,1 3,9 3.4 4,4
Belo Horizonte/MG (1971) 69,9 16,8 1.9 2,5 3.3 5.6
Brasilia/DF {1972) 19,9 27,1 2.4 3 3,2 444
Manaus/AM (1979} 51,1 29 28 47 6.8 5.6
Porte Alegre/RS (1983) 74,4 10,6 6 1.4 4,2 34
Curitiba/PR (1993) 66 3 6 2 2 21
Rio de Janeiro/RJ (1993) 22 23 15 3 4 33
Séo Paulo/SP (1993) 37,8 29,6 9 4.9 54 13,3
Salvador/BA (1993) 43 19 11 4 4 19
Fortaleza/CE (1994) 65.6 14,6 7.8 7 5

Nota-se que na maioria dos municipios 0os RSU sdo compostos em sua maioria por
residuos orgénicos, Este fato traz um enfoque especial para a necessidade de separa-los e
condiciona-los em sistemas de tratamento e agregagdo de valores apos seu devido
tratamento. Além da redugéo de volume dos RSU, esse processo faz com que se minimizem
os gastos com a coleta e destinagdo final dos residuos, como também os impactos
ambientais provenientes da disposigao final dos mesmos.

2.3.4 RESIDUOS SOLIDOS URBANOS

A geragdo dos Reslduos Sélidos Urbanos (RSU} nos centros urbanos transformou-se
numa problemaética, trazendo varias consequéncias referentes a contaminagao dos recurscs
hidricos, solo e ar, ocasionados pela disposi¢édo inadequada. Este problema & um grande
desafio para as administragBes pulblicas, principalmente apés a implantagdo da Palitica
Nacional de Residuos Sélidos,

A geragdo de RSU estd relacionada praticamente a dois fatores: grande
concentragdo populacional em nucleos urbanos e ao excessivo consumo de bens e
servicos. Nota-se que quanto maior o poder aquisitivo da populagdo, consequentemente
maior serd o volume de residuos gerados.
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No Brasil, estima-se que sdo produzidos cerca de 57 milhdes de toneladas de lixo
por ano. Segundo o Instituto de Pesquisa Econdmica Aplicada (IPEA), s6 2,4% dos
Residuos Sdlidos Urbanos sao reciclados.

A Secretaria de Servigos Publicos do municipio de Maringd é o orgao da
administracdo da Prefeitura Municipal responsével pelo gerenciamento dos servigos de
rogagem, varrigéo de vias publicas, limpeza de terrenos pUblicos, fiscalizagdo da limpeza de
terrenos particulares, coleta de residuo domiciliar, coleta seletiva, coleta de animais mortos,
retirada de entulhos, fiscalizagdo de cacambas e administra¢do do aterro controlado.

A maior parte da populagao rural dispersa no municipio ndo possui servigo de coleta
convencional, isso representa aproxirnadamente 2,3% da populagdo total, dispersa em
349,76 km? de &reas rurais. Atualmente, o servigo de coleta de residuos domiciliares cobre
uma &rea aproximada de 138 km* e uma populagéo de 349.120 habitantes, abrangendo
mais de 97% da populagio total e pouco mais de 28% da érea total do municipio.

A populagdo da &rea rural deposita os residuos ao longo das rodovias. Cenforme o
caminhdo de coleta faz seu trajeto nas areas previstas para atendimento dos bairres €
distritos do municipio, 0s residuos ao longo da rodovia s&o coletados. O municipic ndo
dispde de containers apropriados para disposi¢do dos residuos.

2.3.41 Crescimento Populacional e geragdo per capita de residuos sélidos urbanos

Como descrito no item 2.2.4 — referents ao estudo populacional, estima-se que no
final de 2041, Maringa tenha um total de 569.355 habitantes, considerando uma taxa de
crescimento de 1,22%. Portanto, com base na projegdo populacicnal estimada e
considerando a geragso de 0,88 Kg per capita de residuos por dia eslimou-se o aumento de

produgdo de residuos conforme a tabela abaixo.

Tabela 16 = ProjJecao Po ulacional e de Geragao per capita de residuos.

rodtg;ﬁo Resmuos (Toanla)
317,48
201 363. 963 323,56
2012 370.810 329,65
2.013 377.656 335,74
2014 384.503 341,82
2.015 391.349 347,91
2.016 398.195 354,00
2017 405.042 360,08
2.018 411.888 366,17
2.019 418,735 372,26
2.020 425,581 378,34
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2.021 432.427 384,43
2.022 439.274 390,51
2,023 446.120 366,60
2.024 452,967 402,69
2.025 459.813 408,77
2.026 466.659 414,86
2.027 473.506 420,95
2.028 480.352 427,03
2.029 487,199 433,12
2030 484,045 439,21
2.031 500.891 445,29
2,032 507.738 451,38
2.033 514.584 457,47
2.034 521.431 463,55
2.035 528,277 469,64
2.036 535.123 475,72
2.037 541.970 481,81
2.038 548.816 487,90
2.039 555.663 493,98
2.040 562.509 500,07
2.041 569.355 506,16

2.3.4,2 Coleta Convencional

A coleta convencional dos residuos sélidos domiciliares & feita pela Secretaria
Municipal de Servigos Publicos. O setor conta com 164 funcionarios para realizar a coleta
diariamente nos bairros, alternando os dias entre as regiées atendidas. Sdo utilizados 21
caminhfes para a coleta dos residuos sendo que o servico & realizado nos 347 bairros do
municipio e nos Distritos de Floriano e Iguatemi.

Os bairros sdo divididos em 43 zonas. As coletas realizadas nas segundas, quartas e
sextas — feiras abrangem a zona sul de Maringa, zonas N-04, N-06, N-08, N-10, N-12, N-14,
N-16, D-18, D-20, D-22, D-24, D-26, D-28, D-30, D-32, D-34, D-36, D-38, D-40. As ter¢as,
quintas e sabados a coleta convencional abrange toda regido norte do municipio, zonas N-
03, N-07, N-09, N-11, N-13, N-15, D-17, D-19, D-21, D-23, D-25, D-27, D-29, D-31, D-33, D-
35, D-37, D-39 e D-41. Nas zonas N-01 e N-02, na regido central, as coletas s&o feitas
diariamente ap6s as 17.00 horas (Figura 15).
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Figura 17 - Coleta de residuos por setores - Distrito Floriano.
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Na Tabela 17 seguem as zonas e seus respectivos bairros de abrangéncia.

Tabela 17- Descrigdo dos balrros por zona res:dencial e atendlmento da coleta convencional.

- Dias de"Atendimento’

Bairros

TQDOS OS DIAS APOS AS
17:00H,

Centro da Cidade

Parcial da Zona 04

Zona do Armazém

N-02

Centro da cidade

SEGUNDAS, QUARTAS E
SEXTAS-FEIRAS

N-04

Zona 03 Vila Morangueira

N-06

Zona 02

Vila Cledpatra

N-08

Zona 05

Coniunto Itamarat]

N-10

Jardim Universitario

Parcial da Zona 07

N-12

Jardim Acema

Parcial da zona 07

Parcial da zona 06

N-14

Zona Q7

Jardim Ipiranga

Parcial da zcna 06

Central Parque

Jardim Monte Belo

Vila Progresso

Jardim Canada

Jardim Carolina

Parcial da zona 06

Jardim do Carmo

Jardim Indaia

Jardim Montreal

Parcial da zona 05

Conjunto Planaito

Parcial Pg. Ind, Bandeirantes ||

Jardim Los Angeles

Parcial do Jardim Lucianépalis

Parcial Vila Santo lzabel

Vila Progresso

D-18

Distrito de Iguatemi

Sao Domingos

Jardim Ouro Cola

D-20

Zona 08

Parque Residencial Anchieta

Vila Bosque

Chacara Paulista

Chacara Assai

D-22

Jardim Aclimagao

Condominic Quinta da Torre

Parque Lagoa Dourada

Parque da Gavea

Jardim Galedo

Jardim Neblon

Jardim Catedral

Parcial Conjunto Scl Nascente

N
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Condominic Renascenca

Condominio Residencial
Versalhes

D-24

Jardim Bertioga

Parque Residencial Aercporto
LI

Conjunto Habitacional Del Plata

Conjunto Habitacional Sanenge
Il

Conjunio Habitacional Europa

Conjunto Habitacional Porto
Seguro

Conjunto Porto Seguro [l

Condominio Greenfields

Parcial do Jardim S&o Silvestre

Zona Industrial

D-26

Vila Morumbi

Vila Emilia

Jardim ltapua

Jardim Tabaete |

Parcial do Jardim Tabaete (|

Jardim Novo Horizonte |,I1LIILIV

Jardim Cerro Azul

Jardim Social

D-28

Zona 04

Parque Residencial Rio Branco

Jardim das Mongdes

Jardim Laudicéia

Condominio Via Castele

Condominio Inga-Ville

Condominio Tropical Village

Condominio Portal Seville

Condominio Moradia de
Florenga

Jardim Beti

Recanto dos Magnatas

Jardim Alarnar

D-30

Jardim S&o Silvestre

Parcial do Conjunto Sol
Nascente

Jardim Prolar

Conjunto Cidade Cangéo

Conjunto Madri

Jardim Paraiso

Chacara Aeroporto

Cidade Alta L.ILIII

Pargque Taruma

Residencial Taruma

D-32

Jardim Vila Rica

Zona 08 Ampliacéo

Condominio Horalhampra

Vila Cristino

Jardim Santa Rita

Jardim Santa Mbnica

Jardim Internorte

Condominio Passos
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Condominio Petitvillage

Vila Nova

Vila Cafelandia

Jardim Guararapes

Vila fpiranga

Vila Regina

Distrito Industrial If

Jardim Nilza

Cidade Hannover

D-34 Distrito de Floriano

Parque Industrial Sul

Parque Industrial Maric Bulhdes
da Fonseca

Jardim Kosmos

Jardim Aurora

Chacara Estilo

Jardim Olimpico

D-36 Jardim Everest

Conjunto Residencial Thais

Pargue Horténcia li

Condominio Residencial
Andréia

Jardim Continental

Jardim Maamim

Jardim S&o Clemente

Jardim Vereda |,l1

D-38 Jardim Santa Rosa

Conjunto Borba Gato

Jardim Iguagu

Jardim Equador

Jardim Ipanema

Jardim Santa Felicidade

Conjunto Residencial Jodo de
Barro |

Jardim Universo

Conjunto Residencial Angelo

D40 Plasma

Jardim Botéanico

Jardim Italia 1l

Condominio Aghta

Jardim Higiendpolis

Jardim Beta Vista

Conjunto Cidade das Nocgdes

Loteamento Residencial Bim

Jardim Industrial

Parque Itaipu 11|

Jardim Pargue do Horto

Condoeminio Betel

Jardim Alzira

D42 Jardim Verdnica

Condominio Carrapicho

Jardim 8an Remo

Jardim Gabrela

Resldencial Naanaim

CondominioParresh

Parque Residencial Rio Branco

)
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Jardim Guaporé
Parcial Zona 05
Parcial Jardim das Nagdes
N-03 Parcial da Vila Morangueira
Parcial do Jardim Alvorada
Parcial da Vila Morangueira
N-05 Parcial do Jardim Alvcrada Il
Conjunto residencial Bernardi
Conjunto Benezer |, I
Jardim Castor
N-07 Vila Morangueira

Parcial da Vila Morangueira

Conjunto Acéacias

Vila Santa Izabel

Cidade Universitaria

Vila Vardelinia

Nuicleo social Papa Jodo XXill

N-09 Jardirm Sdo Jorge

Jardim Tropical

Conjunto Planville

Loteamento Alto da Boa Vista

Jardim Real

Jardim Alvorada |}

N-11 Parcial da Chacara Alvorada

Parcial do Jardim Alvorada

Vila Santo Antonic

Parcial do Jardim Alvorada

N-13
TERGAS, QUINTAS E Parcial da Vila Morangueira
SABADOS i
Jardim Mandacaru
N-15 Jardim Semina

Jardim Monte Carlo

Parcial do Jardim laranjeiras

Jardim Lucianopolis

Jardim Paulista !, 11, I}

D-17 Conjunto Requiao

Conjunto Guaiapd

Conjunto Parigot de Souza

Jardim Liberdade |V

Parcial do Liberdade

D-19 Conjunto Karina

Jardim da Gléria

Jardim Pinheiros |, It

Parcial do Jardim Novo Qasis

Jardim Dias 1, 1l

Jardim Licce

Parcial do Jardim Alvorada Il

D-21 Parque Residencial Eldorado

Parque Avenida

Jardim Téquio

Parque Residencial Grevilha Il}

Pargue Residencial Kebec

Parque das Bandeiras

D-23 Jardim Vitéria

Parque das Palmeiras

SN

TR 7] Gestio Ambiental 76

wwwedrz.com.be
\sz"/




MUNICIPIO DE MARINGA

Planc Municipal de Saneamento Basico
Limpeza Urbana e Manejo de Residuos Sdélidos

Conjunto Hermes Moraes de
Barros

Parque Industrial

Parque industrial |

Jardim Ameérica

D-25 Jardim Ibirapuera

Jardim Atlanta

Jardim l{atiaia

Parcial Jardim Liberdade

Jardim Regente

Jardim Brasilia

Parcial Parque das Laranjeiras

Jardim Paris L1111 IV

Parque Jardim Paraiso

D-27 Jardim Brasil

Jardim Santa Helena

Jardim Império do Sol

Jardim Monte Rey

Jardim Rebougas

Jardim Andrade

Condominio Andrade

Parcial do Jardim Alvorada Il

Parcial Batsl

Conjunto Pauling

Jardim S8o Francisco

D-29 Parcial Conjunto Branca Vieira

Parcial Jardim Oasis

Jardim Pinheiros 1

Jardim Santa Alice

Jardim Dourade

Parcial Conjunto Lea Lea!

Jardim Tupinamba

Jardim do Sol

Jardim Vila Nevada

D-31 Jardim Vila Esperanca I 11,1l

Cidade Jardim

Parcial Colina Verde

Conjunto ltaparica

Conjunto Batel

Parcial Conjunto Paulino

Parcial Jardim S&o Francisco

D-33 Parcial Conjunto Branca Vieira

Parcial Pargue Tuiuti

Parcial Jardim Oasis

Jardim Virginia

Chéacara Morangueira

Parcial Conjunto Lea Leal

Jardim dos Passaros

Parque Horténcia |

Conjunto Sanenge

Jardim Santa Cruz

D-35 Conjunto Ney Braga

Jardim Guairaca

Maoradia Atenas [, Il

Parcial Parque das Laranjeiras
D-37 Jardim Colina Verde

N
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Parcial Conjunto Champagnat

Conjunto Grajau

Jardim Campoes Eliseos

Conjunto Village

Jardim Piata

Parcial Parque Residencial
Tuiuti

Parcial do Conjunto Novo Qasis

Parque das Grevilhasl,[|

Jardim Kakogawa

Condominio Cidade Campos

Condomlinio Portal das Torres

Condominio Ana Rosa

Condominio Santa Maria

D-39 Condominio Santa Marina

Jardim Diamante

Recanto Kakogawa

Residencial Copacabana |||

Parcial Hermes Moraes de
Barros

Jardim Imperial I,lI

Condominio Imperiai

Parcial Parque Residencial
D-41 Kebec

Conjunto Vila Nova

Parque Residencial Vila Nova

Conforme informagdes da SEMUSP, a coleta realizada em Condominios verticais no
municipio através de cagambas tem ocasionado alguns transtornos nos horarios de maior
fluxo de veiculos, principalmente nas principais vias e nos horarios de pico ¢ que tem gerado
algumas reclamagdes por parte dos municipes. Entretanto, vale ressaltar que na regidc
central, a disposi¢céo dos contéineres em locais reservados facilitam a disposigdo e coleta
dos residuos em horarios de menor fluxo de veiculos. Este problema sera melhor tratado no
capitulo 3 — Progndsticos e Alternativas.

Quanto a frota de veiculos, em 2011, constitui-se de 21 caminhdes, sendo: 05 da
marca Ford de 12m? e capacidade para B toneladas; 02 Ford de 9m?® e capacidade para 7
toneladas; 04 VW/17.210 de 15m? e capacidade para 9 toneladas; 02 Ford 1721 de 1Zm3 e
capacidade para 8 toneladas; 03 YW 13.180 de 6m® e capacidade para 6 toneladas e 05
Ford 1722 de 15m? e capacidade para 9 toneladas. Em média, um caminhdo roda 107,7
km/dia/setor, aproximadamente 118.470 Km/més rodados por toda a frota. A quantidade
média de residuos coletados no municipio € de 317.6 ton./dia. No edital de licitagéo foi
estipuiada a quantidade de 8.400 toneladas mensais € 100.800 toneladas anuais.

Os residuos coletados apresentam uma composicdo variada, englobando os

domiciliares (sem o material reciclavel da coleta seletiva), comerciais com caracteristicas
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similares aos domiciliares, isopor, residuos da varrigdo, limpeza apés as feiras livres,
manutengdo de jardins e provenientes da poda. A coleta dos residuos da poda, no caso de
actmulo de grandes volumes é realizada pela empresa em etapas.

Os dados apresentados nas Tabelas a seguir foram fornecidos pela SEMUSP e
representam a quantificagio didria de toneladas coletadas, assim como a quantidade
necessaria de viagens para realizar as respectivas coletas, dos meses compreendidos entre
Janeiro e Qutubro de 2010.

Tabela 18 - gugqtlﬂcagéo dos Resu:!uos referentes ao Més de Janeiro/2010

DIA DO MES QUANTIDADE DE TONELADAS
L. - NOTURNO TOTAL
1 0 0
2 4] 0
3 0 0
4 45 35 80 276,47 218,13 4846
5 41 29 70 248,51 172,06 420,57
3] 31 19 50 190,38 106,9 297,28
7 28 19 47 150,41 109,85 260,26
8 45 25 70 266,87 128,056 384,92
) 33 18 51 198,2 108,04 307,24
10 ) 0 5 25,27 0 25,27
11 36 27 63 197,41 148,02 345,43
12 42 25 67 255,75 151,04 406,79
13 28 19 47 154,47 100,1 254,57
14 28 19 47 144,68 100,93 245,61
15 28 23 51 175,8 125,95 301,75
16 32 18 50 186,03 99,69 285,72
17 6 0 <] 34,89 0 34,89
18 36 27 63 208,93 151,06 359,99
19 38 24 62 236 143,03 378,03
20 28 20 48 156,16 102,51 258,67
21 29 20 48 175,3 111,29 286,59
22 30 26 58 163,77 129,27 293,04
23 31 16 47 171,96 90,35 262,31
24 5 0 5 30,55 0 30,565
25 39 29 68 212,62 149,39 362,01
26 39 26 65 233,35 152,2 385,55
27 30 18 48 152,85 105,09 257,94
28 26 19 45 147,65 98,99 246,64
29 30 26 56 164,79 155,58 320,37
30 28 19 47 168,01 103,88 271,89
31 5 0 5 18,25 0 18,25
Total de
Viagens 822 546 1368
Total de
Toneladas 4745,33 3062,4 7807,73
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Viagens diarias - Jan 2010
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Figura 18 - Relagdo de viagens realizadas por dia — Janeiro de 2010.
Toneladas didrias - Jan 2010
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Figura 19 - Relagao de toneladas coletadas por dia — Janeiro de 2010.
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Tabela 19 - Quantificagdo dos Residuos referentes ao Més de Fevereiro/2010,

DIA DO MES UANTIDADE DE VIAG ) QUANTIDADE DE TONELADAS |
Lk DIURNG | © NOTURNG | ' 0" | & NOTURNOQ TOTAL
1 33 29 163,9 332,63
2 35 29 189,7 166,29 355,99
3 28 27 130,69 153,38 284,07
4 30 16 46 128,7 130,55 259,25
5 32 21 53 140,86 137,02 277,62
6 30 20 50 120,5 155,62 276,12
7 5 0 5 22,88 0 22,88
8 34 31 65 189,7 149,25 338,95
9 36 23 59 202,2 138,57 340,77
10 27 27 54 100,5 186,26 286,76
11 28 21 49 156,2 132,36 288,56
12 30 20 50 190,3 99,41 289,71
13 32 20 52 1548 135,68 290,48
14 4 0 4 19,87 0 19,87
15 30 30 60 205,1 127,34 332,44
16 28 23 51 128.,9 166,1 205
17 25 17 42 136,7 74,01 210,71
18 28 25 53 186,9 128,53 315,43
19 32 26 58 159,7 170,2 3209
20 25 23 48 155,2 110,36 265,56
21 3 0 3 19,32 0 19,32
22 32 30 62 209,8 134,14 343,94
23 34 29 63 234,2 132,59 366,79
24 30 28 58 150,85 162,46 313,31
25 26 20 46 161,92 108,31 270,23
26 25 24 49 153,83 116,63 270,46
27 30 22 52 188,05 103,18 291,23
28 Q 0 0 0 Q 0
Total de
Viagens 732 581 1313
Total de
Toneladas 4005,84 328214 7287,98
2N N
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Viagens diarias - Fev 2010
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Figura 20 - Relagdo de Vlagens realizadas por dia — Fevereiro de 2010.
Toneladas diarias - Fev 2010
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Flgura 21 - Relagdo de tonsladas coletadas por dia — Fevereiro de 2010.

Tabela 20 - Quantifica¢do dos Resu:luos referentes ac Més de Marco/2010.

DIA DO MES QUANTIDADE DE TONELADAS
N TOTAL
1 339,01
2 356,68
3 134,12 163,84 298,06
4 155,65 102,94 258,59
5 148,88 114,09 263,58
6 168,38 111,38 279,76
7 16,89 8,96 25,85
8 202,57 116,08 318,65
9 216,08 124,43 340,51
10 143,17 149,21 252,38
11 148,9 104,58 253,48
77N
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12 31 24 55 162,22 116,33 278,55
13 28 18 46 165,79 81,32 247,11
14 0 7 7 0 33,78 33,78
15 39 23 62 222,57 138,16 360,73
16 48 24 72 283,69 135,54 419,23
17 30 33 63 162,63 176,5 339,13
18 I 18 49 159,87 97,82 257,69
19 31 24 55 154,31 128,25 282,56
20 35 22 57 179,32 109,94 289,26
21 0 1 1 0 542 5,42
22 38 25 64 225,16 140,84 366
23 42 23 65 256,85 132,56 389,41
24 32 29 61 147,2 146,51 293,71
25 28 16 44 151,52 88,33 238,85
26 26 24 50 161,36 134,46 295,82
27 28 18 46 159,41 102,46 261,87
28 0 0 0 0 0 0
29 a8 24 63 204,5 132,61 337,11
30 39 19 58 234,26 107,35 341,61
3 31 29 80 168,08 145,69 313,77
Total de 906 649 1555
Viagens
Total de 4977,89 3401,67 8379,56
Tongladas
Toneladas Diarias - Mar 2010
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Figura 22 - Relagdo de toneladas coletadas por dla — Margo de 2010.
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Viagensdiarias - Mar 2010
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Figura 23 - Relagio de Viagens realizadas por dia - Margo de 2010.
Tabela 21 - Quantificacdo dos Residuos referentes ao Més de Abrll/2010.
DIA DO MES | - "“QUANTIDADE DE VIAGEN .. . QUANTIDADE DE TONELADAS
- NOTURNG NOTURNO TOTAL
1 86,31 226,43
2 8,56 8,56
3 92,59 239,57
4 0 0
5 47 21 68 285,07 146,12 431,19
8 42 32 74 263,54 187,39 450,93
7 36 3 67 192,47 152,85 345,42
8 28 19 47 128,89 94,62 223,51
9 28 21 49 146,5 110,16 256,66
10 28 21 50 165,24 109,63 274,87
11 0 0 0 0 0 0
12 39 23 62 196,48 121,42 3179
i3 42 23 85 229,2 122,59 351,79
14 27 27 54 130,98 128,56 258,54
15 30 18 48 145,68 94,48 240,16
16 30 22 52 153,92 113,32 267,24
17 33 21 54 168,25 108,16 276,41
18 0 1 1 0 2,07 2,07
18 38 26 64 195,23 136,82 332,05
20 4 24 65 232,42 134,14 366,56
21 0 5 5 0 22,95 22,95
22 28 20 48 166,61 106,67 263,28
23 51 24 75 294,31 153,23 447,54
24 31 26 57 179,09 145,51 324,6
25 0 0 0 0 0 g
26 40 24 64 210,72 125,79 336,51
27 38 27 65 232,11 151,99 3841
28 30 24 54 152,25 133,99 286,24
N\
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29

27 19 46 150,72 102,82 253,54

30

29 21 50 156,22 110,49 266,71

Total de
Viagens

555 1375

820

Total de
Toneladas

4453 3003,33 7456,33

1

Viagens Diarias - Abril 2010
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Figura 24 - Relagdo de Viagens realizadas por dla — Abril de 2010.
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Figura 25 - Relagio de toneladas coletadas por dia — Abril de 2010.
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Tabela 22 Quantiﬂcagao dos Residuos referentas ao Més de Maio/2010,

QL ANTIDADE DE TONELADAS

g TUR .. - | "NOTURNO TOTAL

1 at 21 52 165.4? 107,65 273,12
2 0 0 0 0 0 0
3 39 24 63 202,87 121,74 324,61
4 42 25 67 247,49 126,55 374,04
5 30 27 57 134,47 134,11 268,58
6 31 18 49 136,75 88,43 225,18
7 38 23 61 159,68 114,34 274,02
8 33 20 53 176,68 109,72 286,4
9 6 0 6 4,34 0 4,34
10 7 0 7 4,35 0 4,35
11 50 22 72 226,01 120,59 346.6
12 57 30 87 299,51 168,15 467,66
13 33 27 60 137,33 141,34 278,67
14 32 22 54 131,15 105,29 236,44
15 35 18 53 179,76 97,64 277.4
16 7 0 7 5,41 0 5,41
17 45 26 71 203,85 137,5 341,35
18 38 22 60 213,12 115,91 329,03
19 27 20 A7 127,48 104,53 232,01
20 32 19 51 170,28 97,23 267,51
21 28 26 54 153,15 125,36 278,51
22 29 20 49 173,76 102,76 276,52
23 0 0 0 0 0 0
24 39 23 62 202,58 123,99 326,57
25 46 25 71 237,34 128,94 366,28
26 29 24 53 135,54 114,39 249,93
27 29 19 48 152,06 96,07 249,03
28 30 23 53 160,08 118,9 278,98
29 29 21 50 171,97 104,74 276,71
30 0 1 1 0 572 572
31 35 27 62 198,68 138,47 337,15

Total de 967 573 1480

Viagens

Total de 4511,16 2950,96 7462,12

Toneladas
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Figura 26 - Relagdo de Viagens realizadas por dia -~ Maio de 2010.
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Figura 27 - Relagdo de toneladas coletadas por dia — Maio de 2010,
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Tabela 23 - Quantlficagdo dos Residuos referentes ao Més de Junho/2010,

DIA'DO MES: QUANTIDADE DE VIAGENS .. NTIDADE DE TONELADAS
|:-DIURNO 5 NOTURNO: | TOTA IURNO NOTURNO TOTAL
1 40 22 62 231,26 115,37 346,63
2 29 23 52 147 117,97 264,97
3 25 16 41 114,89 72,89 187,78
4 27 20 47 145,92 105,24 252,16
5 33 19 52 208,98 109,95 318,93
6 0 0 0 0 0 0
7 35 24 59 203,17 132,97 336,14
8 40 24 64 231,9 122,38 354 28
9 29 26 55 137.67 121,15 258,82
10 29 18 47 132,27 93,2 225 47
11 28 22 50 148,61 114,14 262,75
. 12 32 20 52 173,64 95,91 269,55
~ 13 0 0 0 0 0 0
14 41 25 66 203,41 136,11 339,52
15 40 19 59 216,81 99,33 316,14
16 28 25 53 142 44 120,5 262,94
17 33 20 53 158,31 100,91 259,22
18 29 20 49 149,29 109,47 258,76
19 32 20 52 178,98 108,62 287.6
20 0 1 1 0 1,65 1,65
21 37 23 80 208,4 129,09 337,49
22 39 21 60 234,55 128,16 362,71
23 29 25 54 150,27 131,43 2817
24 30 20 50 167,28 107,99 275,28
25 28 23 51 154,68 116,77 271,45
26 31 17 48 180,52 101,83 282,35
27 0 3 3 0 15,68 15,68
28 39 19 58 216,11 111,68 327,79
29 42 26 68 241,67 131,01 372,68
| 30 3 26 57 153,24 139,06 2923
Total de 858 567 1423
Viagens
Total de 4632,28 2990,46 7622,74
Toneladas

N
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Figura 28 - Relagdo de Viagens realizadas por dia - Junho de 2010.
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Figura 29 - Relagdo de toneladas coletadas por dia — Junho de 2010.
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Tabela 24 Quantlf‘ icagéo dos Resmuos referentes a0 Mes de Julhoi2010,

= 'DIURNO. | N@TURNO ----- . TOTAL
1 162,87 94,45 257,32
2 131,64 106,45 238,09 |
3 167,96 102,96 270,92
4 17,77 6,62 24,39
5 201,85 111,61 313,46
B 188 101,13 289,13
7 149,6 1418 2914
8 168,97 96,23 265,2
9 158,35 112,39 270,74
10 163,6 114,65 278,25
11 27,17 0 27,17
12 186,96 122,75 309,71
13 198,65 113,15 311,8
14 174,56 127,92 302,48
15 136,73 69,23 205,96
16 118,53 109,15 207,68
17 154,06 107,69 261,75
18 0 11,17 11,17
19 228,71 123,76 352,47
20 235,17 108,63 343 8
21 143,62 115,8 259,42
22 165,28 98,65 263,83
23 158,03 115,81 273,84
24 171,91 103,68 275,59
25 17,52 8,79 26,31
26 200,39 110,4 310,79
27 199,91 138,04 337,95
28 155,3 128,08 283,38
29 177,38 94,22 271.6
30 164,1 110,77 274,87
31 178,76 115,19 293 95
Total de 891 591 1482
Viagens
Total de 4703,35 3021,17 7724,52
Toneladas
N
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Viagens Diarias - Jul 2010
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Figura 30 - Relagdo de Viagens realizadas por dia — Julho de 2010,
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Figura 31 - Relagdo de toneladas coletadas por dia — Julho de 2010.

Tabela 25 - __Quantlf cagao dos Residuos reforentes ao Més de Agosto/2010.

7N
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DIA DO MES { UANTIDADE DE-TONELADAS

R . TOTAL
1 0
2 58 201,33 135,06 336,39
3 61 226,81 126,15 352,96
4 45 134,9 99,49 234,39
5 48 152,71 92,55 245,26
6 48 149,565 112,01 261.56
7 48 172,23 96,58 268,81
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8 0 0 0 0 0 0
9 36 20 56 197,04 121,48 318,52
10 42 21 63 239,92 1271 367,02
11 29 21 50 136,43 118,79 255,22
12 28 19 47 150,08 109,51 259,59
13 31 27 58 169,41 136,96 306,37
14 39 21 60 214,78 110,48 325,26
15 0 3 3 0 14,54 14,54
16 35 21 56 191,14 124,38 312,52
17 38 25 63 208,84 125,59 334,43
18 29 23 52 134,65 110,25 244,9
19 32 17 49 148,71 94,55 243,26
20 28 20 48 143,31 108,99 2523
21 34 20 54 183,88 101,09 284,97
22 0 1 1 0 3,82 3,82
23 38 24 62 194,77 139,33 334,1
24 44 20 64 239,42 115,67 355,09
25 30 22 52 137,93 112,9 250,83
26 35 17 52 157,88 92 34 250,22
27 33 23 56 161,2 128,57 287,77
28 41 21 62 208,71 110,11 318,82
29 0 3 3 0 12,67 12,67
30 52 25 77 232,61 136,16 368,77
31 48 28 76 247,26 140,18 387,44

Total de 911 561 1472

Viagens

Total de 4735,5 3052,3 7787.8

Toneladas

Viagens Didrias - Agosto 2010
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Figura 32 - Relagio de Viagens realizadas por dia — Agosto de 2010.
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Figura 33 - Relagdo da toneladas coletadas por dia — Agosto de 2014.
Tabela 26 - Quantificagio dos Residuos referentes ao Més de Setembro/2010.
DIA DO MES QUANTIDADE'DE VIAGE " QUANTIDADE DE TONELADAS
. IRNO™| - NOTURNO:: 'TOT URNO | " NOTURNO | TOTAL
1 65 21 86 290,24 111,23 401,47
2 45 24 69 193,33 126,59 319,92
3 45 22 67 176,8 119,27 296,07
4 42 21 63 204.9 110,94 315,84
5 0 5 5 0 16,62 16,62
6 46 25 71 215,98 125,23 341,21
7 39 18 57 194,42 88,73 283,15
8 33 26 59 141,87 121,76 263,63
9 36 21 57 174,81 118,28 283,09
10 37 28 65 160,39 147 24 307,63
11 38 23 61 168,81 113,95 282,86
12 0 1 1 0 5,14 5,14
13 48 23 71 214,21 121,48 335,69
14 52 26 78 235,78 140,28 376,06
15 44 27 71 178,27 140,42 318,69
16 44 20 64 160,87 100,7 261,57
17 43 18 62 184,88 101,89 286,77
18 46 19 65 195,66 109, 1 304,76
19 0 8 & 0 28,18 28,18
20 48 22 70 221,63 131,41 353,04
21 44 21 65 219,07 1249 343,97
22 38 26 64 172,22 137,79 310,01
23 38 23 61 157,04 120,69 277,73
24 39 20 58 193,46 134,93 328,39
25 44 19 63 235,86 125,78 361,64
26 0 8 8 0 49,81 49 81
27 47 22 89 257,38 141,2 398,58
28 44 24 68 231,67 161,5 39317
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20 41 21 62 194,08 131,89 325,87

30 37 19 56 214,66 121,57 336,23

Total de
Viagens 1123 600 1723

Total de
Toneladas 5188,39 3328,5 8516,89

Viagens Diarias - Set 2010
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Figura 34 - Relagio de Vlagens reallzadas por dia — Setembro de 2014,

Toneladas Diarias - Set 2010
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Figura 35 - Relagio de toneladas coletadas por dla — Setembro de 2010.
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Tabela 27 Quantlﬂcagao dos Reslduos referentes ao Més de Outubro/2010.

JANTIDADE DE TONELADAS
| TAL [ DIURNO NOTURNO | TOTAL
1 39 22 61 185,81 129,48 315,29
2 33 22 55 160,41 125,2 285,61
3 0 0 0 0 0 0
4 46 22 68 225,05 136,16 361,21
5 51 20 71 276,26 130,55 406,81
6 40 26 66 173,24 151,69 324,93
7 35 22 57 158,09 116,96 275,05
8 36 19 55 172,19 116,83 289,12
9 39 21 60 192,66 126,99 319,65
10 4 2 6 16,31 6,69 23
11 37 21 58 197,36 123,41 320,77
12 35 15 50 170,59 90,76 261,35
13 44 23 67 171,93 117,74 289,67
14 40 21 61 192,56 105,27 297,83
15 42 21 63 184,72 117,98 302,7
16 29 18 47 126,59 99,05 225,64
17 0 0 0 0 0 0
18 54 20 74 246,16 126,45 372,61
19 56 20 76 267,59 125,98 303,57
20 41 30 71 173,84 159,67 333,51
21 39 20 59 159,81 93,46 253,27
22 42 23 65 180,25 114,89 295,14
23 35 20 55 164,94 112,53 277,47
24 0 2 2 0 12,76 12,76
25 45 19 64 235,5 112,13 347,63
26 48 26 74 235,39 133,02 369,31
27 37 29 66 157,96 138,49 296,45
28 34 20 54 136,87 100,9 237,77
29 36 16 52 161,39 92,72 254,11
30 30 16 46 157,59 94,38 251,97
31 14 6 20 50,26 31,68 81,94
Total de 1064 562 1623
Viagens
Total de 4931,32 3144,82 8076,14
Toneladas
2N
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Figura 36 - Relagdo de Viagens realizadas por dia — Qutubro de 2010.

A Figura 37 compila os dados acima apresentados em médias mensais de viagens
realizadas por dia, ressaltando os meses de maior geragdo de residuos no municipio de

Maringd, nos meses sntre Janeiro e Outubro de 2010.

Médias Mensais de Viagens realizadas por dia

Figura 37 - Médias Mensais de Viagens realizadas por dia
A coleta domiciliar dos residuos sdlidos urbanos, que coleta os residuos com

estrutura prédpria, j& apresenta problemas, devido alguns fatores. Dentre eles podemos
destacar:
o A dificuldade de atrag8o de servidores em concurso plblico para execugéo
desta fungéo - neste ano {2011) foi aberto concurso publico para contratagao
de profissionais para execugdo do servigo, entretanto, ndo houve candidatos;
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* A jormada de trabalho e a flexibilizagdo dos horéarios para atender as
demandas;

» Estrutura de comando e administragdo mais complexa e inflada;

« Dificuldade de reposigéo de pessoal em caso de falta ao trabalho, doengas e
acidentes;

» Dificuidade na reposigéo de frota e manutengdo em fungdo das exigéncias de
licitag&o,

» Envelhecimento do servidor nesta atividade.

No caso de Maringa, o envelhecimento dos servidores em conjunto com a auséncia
de profissionais interessados nos concursos publicos, aumenta a probabilidade do cenario
de inviabilizagdo da coleta convencional realizada pela estrutura do poder publico local.

A tendéncia a contratagdo de prestadores de servigo para a execugdo da coleta de
lixo estd ocorrendo na maioria dos municlpios de medio e grande porte. Entendemos que
terceirizagdo é uma soluglo para coleta convencional a médio e longo prazo, pois trara
economia aos cofres municipais e eficiéncia ao servigo.

Caso seja necessaria a contratagfio de prestadores de servigo, recomenda-se que os
funcionarios concursados ainda disponiveis, sejam realocados para o servico de coleta
seletiva ou para os demais servigos referentes & limpeza plblica e a coleta e destinagdo
final dos residuos sélidos urbanos.

2.3.4.3 Coleta Seletiva

A coleta seletiva € um importante instrumento na busca de solugbes que visem a
redugdo dos residuos sdlidos urbanos. Para tanto, politicas que sensibilizem a populagéo,
conscientizando-a de seu importante papel no processo de separagio de residuos, e que
promovam ampliagéo dos Indices de coleta seletiva, devem ser priorizadas, uma vez que, o
residuo devidamente separado pode ser em sua grande maioria reciclado.

Em Maringa, a coleta seletiva foi implantada pela Secretaria Municipal do Meio
Ambiente e pela Secretaria da Agricultura e acontece desde 1996 através do programa
ReciclAgao. O volume de reciclaveis coletados aumentou na cidade desde entdo, chegande
a recolher s6 no més de malo/2008, 133 toneladas desses materiais.

Com a participagéo de empresas que estdo apresentando Planos de Gerenciamento
de Residuos Sdlidos (PGRS) e ainda condominios que estao firnando parcerias com a
Prefeitura, o volume recolhido aumentaré significativamente, ampliando a arrecadagéo das
cooperativas, contribuindo para o aumento da renda familiar, com a qualidade de vida dos

N
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cooperados e consequentemente colaborande para o aumento gradativo da vida Gtil no
aterro municipal.

O poder publico auxilia as cooperativas de forma a disponibilizar os barracdes para
triagem; caminhdes para coleta; assisténcia social; apoio técnico e setorizagdo da coleta,
Atualmente cerca de 30% dos bairros s3o atendidos por coleta seletiva.

Do total de materiais passiveis de reciclagem descartados no municipio, cbserva-se
que a produgdo de residuos é proporcional ao poder executivo das categorias
socioecondmicas Classe A (mais de 10 salarios minimos), Classe B (de 5 a 10 salarios
minimos), Classe C (de 2 a 5 salarios minimos) e Classe D (até 2 salarios minimos)
conforme pode ser observado na Figura 38.

De acordo com Barros Junior et af (2003) dentre as categorias de residuos sélidos
quantificados, em geral os papeis $80 os residuos mais descartados pelas classes A e B
com cerca de 49,15% e 43,62% respectivamente, Na sequéncia, os plasticos sio os
materiais mais descartados tanto para a categoria A e B, que geram em média 27% destes
residuos.

Ja nas categorias C e D, verifica-se o oposto da quantificagéo observada para as
categorias A e B. Em geral, o indice mais elevado de descarte nas categorias C e D sdo em
primeiro lugar materiais plasticos (C — 30,5% e D - 23,42%) e em segundo lugar
papeis/papeldo (C —26,93% e D —- 21,46%).

Quantidade de residuos gerados por categoria
120 . —

100

80 \\

e QU ANT gorada

40

20

A B C D

Figura 38 - Quantidade de residuos gerados por categoria socloeconomica,
Fonte: BARROS JUNIOR, 2003.
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A partir de 2009 ficou sob responsabilidade da Secretaria Municipal de Servigos
Publicos — SEMUSP a coleta seletiva no municipio. Atualmente o municipio conta com 6
cooperativas de reciclagem que totalizam 145 cooperados, onde 3 sdo motoristas de
empresas terceirizadas (Transresiduos), 2 do setor administrativo que sio funcionarios
publicos da Prefeitura e 140 envolvidas no processo de triagem dos materiais.

Juntas, as cooperativas recolhem aproximadamente 3656 toneladas/més em média de
materiais reciclados, sendo que 150 toneladas sdo coletadas através de veiculos proprios
das cooperativas e 215 toneladas através de caminh$es terceirizados.

Dentre as cooperativas que participam do programa ReciclAgao estao:

» Cooperativa Coopercangao
Enderego: Av. Sincler Sambatti, n°. 150.
Conjunto Jo&o de Barros
Recebe: Embalagem Longa Vida, Metal, Plastico, papel e vidro.
Total de cooperados: 17
Presidente: Adélia Xavier Costa
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_ _Tabela 28 - Ralagdo dos 0o erados e local de resmenclas Cooperatlva Coopercangio.
Nome/Cooperado - : _ ' Cidade }
) ) Rua Jodo José de Quelroz, : 5
AparecidaMarcelino Santa Felicidade Maring4 - PR
. Rua Picn. José Femandes, 21, .
Maria de Lurdes Santa Felicidade Maringa - PR
| . Rua Alfredo Braida, 319, Santa C
Ivoneta da Silva Felicidade Maringa - PR :
FatimaGorgina Rua 38-078, n.‘|l|26. Cidade Alta Maringa - PR ;
! Genilda Rodrigues Rua 39-076, n. 31, Cidade Alta Il Maringa - PR
Izabel Cristina da Silva Rua 038-77, n. |1|26‘ Cidade Alta Maringa - PR
Dariele Batista Dias Rua Joo Faufggo dos Santos. Maringa - PR
—
. . Rua Pion. Jodo José de Queiroz, o i
Maria de FatimaGonsales 473, Santa Felicidade Maringa - PR
. , Rua Samuel Finly Brumorse, .
RoseliAparecida dos Santos 407, Santa Felicidade Maringa - PR
. Rua Jodo José de Queiroz, 327, - ;
Willian Ramos Alves Santa Felicidade Maringé - PR !
. . Rua Jofo José de Queiroz, 473, C,
Adeélia Xavier Costa Santa Felicidade Maringa - PR
Rua Jodo José de Queiroz, 473, s
JefersonGongalves Santa Felicidade Maringa - PR !
. Rua Valdemar Barbosa, 110, - !
Clarinda de Jesus Santos Santa Felicidade Maringa - PR
. Rua Jo#o José de Queiroz, 200, N
IraniigoBueno Santa Felicidads Maringa - PR
. Rua Jodo José de Queiroz, 200, .
Carclina Bueno Santa Falicidade Maringd - PR |
. . . Rua Pion. José Fernandes, 21, o ?
Joaquim Pereira das Virgens Santa Felicidade Maringé - PR
. Rua Pion. Jo&o José de Queiroz, C
AparecidaAntunes 310, Santa Felicidade Maringa - PR
» Cooperativa GCoopermaringa
Enderego: Rodovia PR 317 Km 90, lote 1772
Parque das Industrias
Recebe: Embalagem Longa Vida, Metal, Plastico, papel e vidro.
N
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» Cooperativa Coopernorte
Enderego: Estrada Duzentos, n®. 200 PR 317 Km 90

Parque das Industrias

Recebe: Embalagem Longa Vida, Metal, Plastico, papel e vidro.

Total de cooperados; 26

Presidente: Maria Aparecida Rodrigues

Tabela 29 -Rela do dos coo erados 8 Iocal do resmencias Cooperatwa Coopernorte.

i3 ). Residencial ~ & f . CIdade ] .
- . . Rua Sao Lmz, 131 , Jardim .
Joao Batista Satiro Capital Paig¢andu - PR
. Rua das Flores, 126, Jardim .
Edson Paulo da Silva Santo Antonio Paigandu - PR
] ; N Rua das Flores, 126, Jardim .
Marilda Rodrigues de Oliveira Santo Antdnio Paigandu - PR |
. . Rua Rio de Janeiro, 36, Jardim ]
Maria Helena da Silva Capital Paigandu - PR
. . Rua Angelo Bertazo, 231, Jardim .
Josefina Zumira Goes Luiz Alvorada Paicandu - PR
Elvio Marcos Sampaio Rua Rio da Gargas, 308, Jardim .
Rodrigues Gralha Azul Sarandi - PR
Antonio Rodrigues de Souza Rua Batista Marcondes, 127, Paigandu - PR
Centro
. . Rua Panama, 435, Jardim .
Angela Maria Satiro Capital Paigandu - PR
Gilberto Clemente de Souza Rua Batista Marcondes, Centro Paigandu - PR
; . Rua Panama, 435, Jardim .
Fabia da Silva Capital Paigandu - PR
Solange Aparecida Satiro Rua Macapa, 38, Jardim Capital Paigandu - PR
. Rua Estados Unidos, 128, .
Vanderlei Alves Moreira Jardim Canadé Paicandu - PR
. . Rua Guadalajara, 243, Jardim .
Eiza Maria Ferreira Sa0 Paulo Paigandu - PR
Maria Alves da Silva Rua do Seminario, 420 Maringa - PR !
Maria Aparecida Rodrigues Rua Volta R‘*'f:i';ﬂa" 162, Jardim Paigandu - PR |
. . . Rua Samuel F. B. Morse, 359, .
Tania Regina do Vale Maximo Jardim Santa Felicidade Maringa - PR
Claudemir Pacheco Conjunto Paulino Maringa - PR
Deucira Ramos Martins Rua Augus}a, 310, Pq. S2o Paigandu - PR
orge
. . Rua Ivo Felipinho, Jardim ; }
Arceling Adao Sobrinho Primavera Paigandu - PR
N .
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Nome/Cooperado. . = ssidencial - ...Cidade
Dulcinéia Martins da Silva Rua P|on Kumalchl Sakamoto, Marlnga -PR
478, Parque das Grevilhas
José Dessibio Rua Pion. Kumaichi Sakamoto, Maringda - PR
478, Parque das Grevilhas
Lilian Qliveira da Silva Rua Pion. Lourengo Favoreto, Maringa - PR
397, Parque das Grevilhasl|
Rafael Qliveira dos Santos Rua Travessa Araguaia, 32, Maringa - PR
Parque das Grevilhas
Leila Cardoso Rua Pion. Jode Rufato, 7150, Maringa - PR
Parque Industrial 200
Joaquim Peres Andrade Rua Pion. Jodo Rufato, 7150, Maringa - PR
Parque Industrial 200
Gilles Ariel Martins Dessibio Rua Pion. Kumaichi Sakamoto, Maringa - PR
478, Parque das Grevilhas
Tredson Wilan de Souza Lima Rua Pion. Lourengo Favoreto, Maringa - PR
397, Parque das Grevilhasl!
Luciana Oliveira dos Santos Rua Pion. Lourengo Favoreto, Maringa - PR
397, Parque das Grevilhasli
Ivonete Oliveira dos Santos Rua Pion. Lourengo Favoreto, Maringa - PR
397, Parque das Grevilhasl!
I
[Odair José Cardoso Rua Pion. Jo#o Rufato, 7150, Maringa - PR
mz Gestiio Ambiental 102
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Rua Maria Pereira de Lima, 200,

—_

Ronaldo Casimiro Reis Parque S50 Jorge Paigandu - PR
Eloi da Silva Rua Ival, Centro Paigandu - PR
Jadson dos Santos Rua Man(a;:i,azgg, Jardim Paigandu - PR
Ruan Frances Teixeira Martins Rua Mﬁ:ﬁ:c’aa.z'fi;ga.lardim Paigandu - PR
Rafael Rua Rio de \(l?:;:;c;. 38, Jardim Paigandu - PR
Wilhan dos Santes Queirois Rua Pegsai:::;;i’i:h% Jardim Paigandu - PR
Jamilton dos Santos Queirois Rua peg?::;;ii:r?& Jardim Paigandu - PR B}

» Cooperativa Coopervidros

Enderego: Rua Pioneiro Jodo Rufato, n°7150

Parque Industrial 200
Recebe: Plastico, vidros, papel, aluminio, latdo e ferro.
Total de cooperados: 22

Presidente: Dulcinéia Martins da Silva

Tabela 30 - Relagéo dos cooparados 8 Iocal_de residéncias - Cooperatwa Coopervidros.
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Parque Industrial 200
Edinete Soares Justino Rua Pion. Jo&o Rufato, 7150, Maringa - PR
Parque Industrial 200
Marlene Zampieri Rodrigues Rua Pion, Kumaichi Sakamoto, Maringd - PR
478, Parque das Grevilhas
Zenira Ferreira da Rosa Rua Rio Branco, 1889, Parque Paigandu - PR {
S&o Jorge '
Adriana Soares Ferreira Rua México, 458, Jardim Maringa - PR
Canada
Gilberto Gongalves Rua Carmem Miranda, 450, Maringa - PR
Cidade Alta
Thais Carclina da Silva Paulino Rua México, 460, Jardim Maringa - PR
Canada
Angela Moreira da Silva Rua Rio de Janeiro, 531, Parque Paigandu - PR
Primavera
Luan Vinicius de Jesus Rua das Andradas, 217, Parque Paigandu - PR
S#o Jorge
Juliane Ferreira da Rosa Rua Rio Branco, 189, Parque Paicandu - PR
S&o Jorge
|Eunice Spares dos Santos Rua México, 389, Jardim Maringa - PR
Canad4
Natglia Cardoso da Costa Rua Pion, Jodo Rufato, 7150, Maringa - PR |
Parque Industrial 200 |

+ Cooperativa Cooperpalmeira
Enderago: Av. Major Abelardo n°. 1047

Portal das Torres

Recebe: Piastico, aluminio, papeldo e garrafas.

Total de cooperados: 11

Presidente: Vicente Augusto da Silva

Tabela 31 - Relagdo dos c:

ias ~ Cooperativa Cooperpalmeiras

Nome/Cooporado - _ sidencial _ Gidade
Vicente Augusto da Siiva Rua Travessa Figueira, 180, Maringa - PR
Jardim Vitéria
Nilza Maria de Oliveira Rua Perulbe, 675, Parque das Maringa - PR )
Mantovani Grevilhas llI
Rosely Santos Guimardes Rua José Guiomar, 1109, Maringa - PR
Parque das Gravilhasl
Sonia Brazil Rua Yoshinori Kubota, 574, Maringa - PR
Parque das Grevilhas | :
Geraldo Domingos dos Santos Rua Major Abelardo, 10472, Maringa - PR 1
Jardim Portal das Torres
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Oscar Pio Guimaraes Rua Antdnio Paula Freitas, 776, Maringa - PR
Jardim Império do Sol
Rosangela Santos Guimaries Rua Antdnio Paula Freitas, 776, Maringa - PR
dardim Império do Sol
Ademir Aparecido de QOliveira Rua Hermino Giraide, 1096, Maringa - PR
Jardim Copacabana |
Silvia Regina da Silva Rua Heminio Jirardi, 1280, Maringa - PR
Jardim Copacabana
Ademar Augusto da Silva Rua Herminio Jirardi, 1260, Maringa - PR
Jardim Copacabana
Redivaldo Ferreiro Lobo Rua Jacob Unite, 287, Jardim Maringa - PR
l Copacabana

Vale ressaltar que de acordo com a SEMUSP a quantidade de cooperados njo é fixa
o0 que compromete significativamente o atendimento de 100% da populagdo. Além disso,
muitas reclamagdes tém sido feitas junto ao poder publico. Ocorre que atualmente os
residuos coletados em frente as residéncias sdo os de maior valor comercial, excluindo da
coleta os demais residuos reciclaveis. Esses residuos “excluidos” da coleta acabam sendo
dispostos nas lixeiras para coleta convencional.

Esta situagdo configura uma coleta seletiva ineficiente no municipio de Maringa.
Além de gerar gastos mensais néo justificaveis com os veiculos disponibilizados pela
Prefeitura.

Portanto, podem-se destacar alguns pontos negativos quanto a coleta seletiva no
municipio e que devem ser solucionados visando o atendimento de 100% da populagao e a
minimizagdo dos impactos ambientais:

» Os cooperados que trabalham nas cooperativas nédo sao estaveis e sim
flutuantes o que denota uma fragilidade organizacional e consequentemente
de atendimento efetivo de toda populagdo maringaense;

e Os residuos coletados s3o revendidos para atravessadores por um baixo
custo tornando mesmo invidvel a coleta e venda de alguns materiais
reciclaveis de baixo custo comercial. Isto tem ocasionado impacios negativos
no sistema de coleta seletiva. Alguns residuos de baixo valor econdmico néo
tém sido coletados gerando excedentes que acabam sendo encaminhados
para a célula de disposigio final;

« Devido & auséncia de uma estrutura organizacional mais eficiente na
realizagdo da coleta seletiva, a coleta realizada com os veiculos da prefeitura

tem gerado gastos inviéveis para ¢ poder pablico local;

N
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Na Tabela 32 abaixo seguem as cooperativas, periodicidade e selorizagao das areas

atendidas pelo programa de coleta seletiva no municipio de Maringa.

Dias da

N

Segunda-Feira

Coopemorte - Coopermaringa
Coopervidros

Parte da zona 07, Vila esperanga, Jardim do
Sol, Cidade Jardim, Jardim Univarsitario,
Vila Nevada, Cidade Nova, imperial, Part.
Quebec, Parte parque das bandeiras, Parte
Jardim Vitoria, Pq. Das Palmeiras, Herman
Moraes de Barros, Copacabana, parte do
Jardim Real, Pq. Laranjeiras, Ney Braga,
Moradia Atenasl, condominios, empresas e
escolas.

Coopercentral Parque Avenida das Gravileas |, 1l e Ill.
Conjunto Habitacional Kamaraty, Zona 05,
Coopemorte Conjunto Habitacional Planalto, Parle da
Coopermaringa zona 086, Central Parque, Laudicéia,
Coopervidros Alvamar, Zona 04, C R Céu Azul, Zona €2,
. condominios e empresas.
Terga-Feira Jd Italia, Bela Vista, Cidade Mongdes, Beth,
Coopercancéo Universo, Angelo Planas, Magnatas,
Higiendpelis, Condominios e empresas
Zona03, Jd. Santa Rita, Santa Monica, Vila
Coopercentral Cristino, condominios e empresas e escolas
municipais,
JdAcema, Parte da Zona 07, Vila Santo
Antdnio, Parte do Jardim Alvorada, Alvorada
Coopernorte Il, Alvorada I, Santa Clara, Rodoipho
Coopermaringéa Bemard, Ebenezer, Novo Alvorada, Batel,
. Coopervidros Parte do Conjunto Paulino, Jd. Séo
Quarta-Feira Francisco, condominios na &rea central,
empresas, oOrgdo  publicos, escolas
municipais.
Vila Meorangueira, Lea Leal, Tupinamba,
Caopercentral residencial Patricia, Jd. Virglnia, Jd.
Dourado.
Coopemorte
Coopermaringa Condominios e empresas
Coopervidros
. Cidade Alta I, Il, 1ll, Jd. Paraiso, Madrid,
Cooperpalmeira Cidade Canglo, Catedral, So! Nascente,
Quinta-Feira Prolar, S&o Silvestre, Porto Seguro,
Vila Cledpatra, Jd. Social, Jd. Cerro Azul,
Novo Horizonte, Vila Emilia, Jd. itapua, Jd.
Coopercangio Chéacaras Paulista, Jd. Chacaras Assai, Jd.
Tabaete, Vila Marumbi, Pargque da Gavea,
Lagoa Dovrada.
Coopercentral Condominios e empresas
Vila Nova, Jd. Nova, Jd. Internorte,
Sexta-Feira Coopemortfa Liberdade, Jd. América, Conjunto Karina,
Coopermaringa

Parigot de Souza, Jd. Da Gldria, Itatiaia, Jd.
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Coopervidros Altlanta, ViCefelandia, VI. Guararupes, Vila

Ipiranga, Vila Regina, Parte do Jd. Pinheiro,
Parte do Jardim Oé&sis e Novo Qasis,
Residencial Tuiuti, Conjunt. Paulino Carlcs
Filhe, Campos Elisios, Jd. Piata, Jd.
Champagnat, [ltaparica. Orgdos Publicos
Estaduais, Municipais ) Federal,
condominios e empresas.

Coopercentral Condomlnios e empresas

Fonte: SEMUSP, 2010.

De acordo com a Educadora Ambiental da Secretaria do Meio Ambiente de Maringa,
Marisa Ereno Colombo, a intengfo € que o municipio aumente para mais de 20% o indice
de coleta seletiva. Isto pode ocorrer através da intensificagdo dos projetos de educacgado
ambiental junto 4 populacdo como da valorizagdo de projetos de reciclagem de materiais
reciclaveis.

E de interesse do poder piblico municipal que 100% dos bairros sejam atendidos por
coleta seletiva e que este servigo esteja sob responsabilidade da Secretaria Municipal de
Servigos Publicos. Para tanto ja abriu licitagdo para a compra de 8 caminhdes que ficardo
disponiveis para coleta. O abjetivo é que este material recolhido seja encaminhado para
uma unidade de triagem a ser localizada na zona sul do municipio.

Os materiais reciclaveis passiveis de comercializagdo serdo disponibilizados para
microempresas de formagdo familiar, associados ou cooperados de forma que possam ter
uma fonte de renda através da venda desses materiais.

2.3.44 Compostagem

Atualmente o municipio de Maringd ndo realiza a compostagem dos residuos
orgéanicos recolhidos. Os residuos organicos, biodegradaveis, podem ser transformados em
“composto organico” {fertilizante e condicionador do solo), sob controle e moniloramento
sistematicos e desde que atenda as leis, normas e instrugSes normativas pertinentes.
Dentre elas : a Lei n° 6.894/1980 que dispde sobre a inspegéo ¢ fiscalizagdo da produgéo e
do comércio de fetilizantes, corretivos, inoculantes, estimulantes ou bioferilizantes,
destinados & agricultura, e da outras providéncias; o Decreto n®4.954 que aprova o
regulamento da Lei n°.6.894 que dispde sobre a fiscalizagdo da produgao e do comércio de
fertilizantes, corretivos e inoculantes ou biofertilizantes destinados a agricultura e a Instrugao
Normativa n°, 25 de 23/07/2009 - Aprovar as normas sobre as especificacSes e as garantias,
as tolerancias, o registro, a embalagem e a rotulagem dos fertilizantes argénicos simples,

mistos, compostos, organominerais e biofertilizantes destinados a agricultura.
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2.3.4.5 Grandes Geradores

Em Maringa séo considerados grandes geradores os estabelecimentos comerciais
que gerarem acima de 1.500 Kg de reslduos por més. Desde 2009 a prefeitura ndo recolhe
mais os residuos destes estabelecimentos, passando para responsabilidade dos mesmos
providenciar para que o residuo seja recolhido e tenha destinagdo adequada. Atualmente
trés empresas atuam no municipio recolhendo os residuos de aproximadamente 464
grandes geradores ja autuados no periodo de um ano. Na

Tabela 33 segue as empresas e a quantidade de residuos recolhidos mensalmente.

Tabela 33 - Empresas responsidveis e quantidade de residuos recolhidos dos grandes

_geradores
Transremar 250
Constroeste 140
Transresiduos 240

Fonte: SEMUSP, 2010,

2.3.4.6 Residuos Especiais

Classificam-se como residuos especiais todos os residuos que necessitam de
tratamento especial, como, por exemplo, as pilhas e baterias, as ldmpadas fluorescentes e

0S pneus,

2.3.4.7 Residuos da Construgao Civil

Os residuos (entulhos) provenientes da construgdo civil apresentam diversas
origens, podendo ser de edificagbes em construgdo, atividades de demoligdo, obras de
pavimentacdo de ruas, entre outros. A indlstria da construg@o civil € a que mais explora
recursos naturais, além de ser a indastria que mais gera residuo.

De acordo com a Resolugdo CONAMA 307 de § de julho de 2002, Art.4° §1: “Os
residuos da construgdo civil ndo poderdo ser dispostos em aterros de residuos domiciliares,
em area de 'bota-fora’, em encostas e corpos d’agua, lotes vagos e em areas protegidas por
Leil[...]."

De acordo com informagbes da SEMUSP — Geréncia de Viagdo, Maringd possul
atualmente cerca de 20 pontos de deposigédo irregular de residuos da construgdo civil ou

entulhos, como pode ser visualizado na Tabela 34 e Figura 41.
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Tabela 34 - Areas de dlsposlg ) Irregular de Res;duos da Construgio Civil.

“Rggléo

Local

Conjunto ltatlala

Travesma para o conjunto Requido

Rua José Alves Nendo

Proximo & Shel

Contorno Sul Toda exienséo
Jardim Batel Fundos
Rua Carlos A. De Paula — Conjunto Requido. Toda extensdo

Rua Jose Américo — Conjunto Guaiapb

Toda extenséo

Rua Arindo Urgnani — Conjunto Reguido

Toda extenséo

Avenida Franklin Delano Roosevelt

Proximo a creche, em toda extensao

Avenida Tuiuti

Fundo dos campos Elisecs

Rua Rio Jorddo — Residencial Tuiut!

Toda extenséo

Rua Rio Sdo Francisco — Residencial Tuiuti/Batel

Toda extensio

Rua 28 ds julho/ Conjunto Lea Leal/Tupinamba

Rua Argentina

Fundos do Jardim Alvorada

Jardim Téguio

Ponta de todas as ruas

Jardim Paulista

Ponta de todas as ruas

Parque das laranjsiras

Toda extensao

Jardim Brasllia

Fundo de Vale

Jardim Tropical

Fundo da Vale

Rua Gralha Azul — Conjunto Ney Braga

Toda extensdo

Rua Mauricio Giradelo —Jardim Luciandpolis

Toda extensdo

Rua Mareilio Zequim — Jardim Santa Rosa

Rua Crion — Jardim Universo

Rua Gertrude Heckzen — Conjunto Jo&o de Barro |.
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Segundo a Secretaria Municipal de Servigos Pulblicos, Maringa conta com duas
Pedreiras (atualmente em atividade) que recebem esses residuos, dando tratamento e
disposigéo final adequados (Tabela 35 e Figura 42).

Tabela 35— Locals de dlsposlgao final da resrduos da construgdo civll.
.Dados Gerails. o : . _PedreiraInga
Estrada Carlos Correa Borges tote 55 Km Estrada Sédo José, Km 04, n*.725,

Localizagao 06, Gleba Ribeirdo Pinguim. Jardim Sio Clemente
Residuos Residuos de construgdo civil ndo ezs:{gl:;stadse sCoTSeS:\rtl:e?sao S;:g
Recebidos contaminado {madeiras, concreto e terra ) i ’

isopor e 18 de vidro

Separac@o Manual dos residuos de

Processamento | Separagdo Manual. Separagio de ferro e construgdo civil dos demais

utilizado a¢o que ndo sdo processados materiais como os reciclados

Quantidade 500 m?/ dia 600 m¥ dia

Funcionirios 3 10

Capacidade 15 ha — vida util de 40 anos 25 anos

Licenga Licenga de Operagéo Licenga de Operagéo

Ambiental ¢

Validade 22/04/2014 16/02/2015

Contato Ivo Tupan Borges Filho — (44) 3031-2266 Paulo Mesti — (44) 3227-3344
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2.3.4.8 Residuos dos Servigos de Sadade

Os Residuos de Servigos de Salde (RSS) sdo aqueles oriundos de qualguer
atividade de natureza médico-assistencial humano ou animal - clinicas odontoldgicas,
veterindrias, farmacias, centros de pesguisa - farmacologia e salde, medicamenics
vencidos, necrotérios, funerarias, medicina legal e barreiras sanitarias (ANVISA, 2008).

Um importante marco na area de Resfduos de Servigos de Saude ocorreu na década
de 90, com a Resolugdo CONAMA n°. 006 de 19/09/1991 que desobrigou a incineragéo dos
residuos provenientes deste tipo de atividade, passando a competéncia para os 6rgaos
estaduais estabelecerem as normas de destinagdo final desses residuos, sendo
responsabilidade destes o0s procedimentos técnicos de licenciamento como
acondicionamento, transporte e disposigédo final daqueles municipios que nao optarem pela
incineragéo.

A Agéncia Nacional de Vigildncia Sanitaria (ANVISA), através da resclugdo RDC
n°.306/2004, dispde sobre o Regulamento Técnico para o Gerenciamento de residuos de
servicos de sautde. Esta resolugio ja atribuia aos geradores dos residuos &
responsabilidade de elaboragéo do Plano de Gerenciamento de Residucs de Servigos de
Saude (PGRSS).

Conforme Resolugdo CONAMA n° 358/2005, a qual dispbe sobre o tratamento e a
disposigdo dos reslduos dos servigos de salde e da outras providéncias, é de
responsabilidade dos geradores de residuos de servigo de salde o gerenciamento dos
residuos desde a geragdo até a disposi¢do final, de forma a atender aos requisitos
ambientais e de salde piblica e ocupacional.

Quanto a classificagdo, segundo as resolugbes RDC ANVISA n° 306/2004 e
CONAMA 358/2005 os residuos sdo classificados em 5 grupos: A, B, C, D e E.

« Grupo A: engloba os componentes com possivel presenga de agentes
biolégicos que, por suas caracteristicas de maior viruléncia ou concentragéo,
podem apresentar risco de infecgdo. Exemplos: placas e ladminas de
laboratdrio, carcagas, pegas anatdmicas (membros), tecides, bolsas
transfusionais contendo sangue, dentre outras;

s Grupo B: contém substéncias quimicas que podem apresentar risco & satde
publica ou ao meio ambiente, dependendo de suas caracteristicas de
inflamabilidade, corrosividade, reatividade e toxicidade. Exemplos:
medicamentos apreendidos, reagentes de laboratério, residuos contendo
metais pesados, dentre outros;
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« Grupo C: quaisquer materiais resultantes de atividades humanas que
contenham radionuclideos em quantidades superiores aos limites de
eliminagdo especificados nas normas da Comissdo Nacional de Energia
Nuclear - CNEN, como por exemplo, servigos de medicina nuclear e
radioterapia etc,;

« Grupo D: n3o apresentam risco bioldgico, quimico ou radioldgico a salde ou
ao meio ambiente, podendo ser equiparados aos residucs domigiliares.
Exemplos: sobras de alimentos e do preparo de alimentos, residuos das
areas administrativas etc.;

* Grupo E: materiais perfurocortantes ou escarificantes, tais como |dminas de
barbear, agulhas, ampolas de vidro, pontas diamantadas, 1dminas de bisturi,
lancetas, espatulas e outros similares (ANVISA, 2006).

As coletas dos Hospitais piblicos, UBS — Unidades Basicas de Saude e demais
unidades de servigos publicos que gerem residuos de salde, é realizada por empresas
prestadoras de servigo especializadas através de licitagio/pregdo presencial n®. 109/2010-
PMM.

Segue na Tabela 36 a destinagao final dos resfduos de salde:

Tabel 36 Destln 1 do esiduos_de sauda

'naga_q_ Final
Residuo tipo A Potencialmente impactante | Autoclavagio e Aterro — Chapecé- SC
Residuo tipo B Quimicos Incineragéio Chapeco-SC
Residuo tipo E Perfuro-cortantes Autoclavagao e Alerro — Chapecd-SC

Fonta: SEMUSP, 2010.

De acordo com informagdes fornecidas pela SEMUSP, nas unidades da Secretaria
Municipal da Saude (unidades basicas de saude, Hospitais municipais, Laboratorio Central,
Pronto atendimento e Policlinica zona norte, Pronto atendimento da crianga) séo feitas
reunides periddicas para a atualizagdo dos procedimentos e técnicas de coleta e
acondicionamento dos residuos.

A fiscalizagio e autorizagBo para coleta, transporte e tratamento dos residuos séo
realizados pelo érg8o ambiental do Estado do Parané — IAP. Com relagio ao manejo interno
{dentro do estabelecimento de saide) desses residuos & fiscalizado pela Vigilancia
Sanitaria, através de inspe¢des locais e andlises dos PGRSS. O municipio fem considerado
como grandes geradores os que produzem um volume maior que 30 litros por semana.

LN
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Para que o poder plblico mantenha a qualidade administrativa e de fiscalizagao do
recolhimento e destinagéo dos residuos de salde das unidades do municipio, este PMSB
recomenda que através dos PGRSS, a Prefeitura implemente um sistema de cadastramento
para fiscalizagdo das unidades de salGde sejam elas publicas ou privadas, conforme
determina o PGRS, aprovado em 2.008.

2.3.5 LIMPEZA URBANA

A caréncia de saneamento basico, especialmente da disposi¢ao final adequada dos
residuos, repercute diretamente sobre a qualidade da agua de um municipio. Sendo assim,
cabe ao poder plblico o exercicio do planejamento municipal considerande a questdo dos
residuos sdélidos come um instrumento do desenvolvimento politico e de sustentabilidade
econdmica e ambiental.

Para tanto, deverd ser realizada a caracterizacdo, bem como a definicdo da
composigdo dos residuos sélidos gerados no municipio, através de levantamentos, estudos
e pesquisas, gue identifiquem a populag¢&o atendida pelos servigos de limpeza e coleta, a
fim de quantificar a geragdo per capita, sua regularidade e ou frequéncia e ainda levantar a
eficiéncia dos equipamentos e recursos humanos utilizados na realizagio destes servigos.

Porém, verifica-se que a solugdo dos problemas relacionados a limpeza urbana e
coleta de residuos exige esforcos conjuntos dos cidaddos e da municipalidade, cabendo
ainda 4 Prefeitura a maior parcela, ja que dispde de meios para educar a populagéo, difundir
e intensificar praticas sanitarias e impor ao pdblico, obrigagdes que facilitem o trabalho
oficial e ajudem a manter limpa a cidade.

Levando-se em consideragdo a necessidade de organizagdo, ampliagdo e
intensificagdo das praticas sanitarias por parte do poder pulblico, observa-se que o
estabelecimento do gerenciamento integrado de resfduos - conjunto de agdes nermativas,
operacionais, financeiras e de planejamento para coleta, separago, tratamento e disposigéo
adequada dos residuos - ird permitir que a municipalidade defina a melhor combinacgéo de
solugdes necessarias, compativeis as condigdes do municipio. Neste item é dada énfase as
questdes relacionadas a limpeza de logradouros e vias publicas incluindo dados atuais de
varricdo, capina e rogagem, poda e corta de arvores e limpeza de bocas de lobo e galerias
pluviais no municipio de Maringa.

2.3.5.1 Varrigdo

O servigo de varrigdo existente em Maringa foi descrito com base em informagbes
obtidas na SEMUSP, setor responsavel pelo servigo no municipio. A varricdo € realizada de

N o
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forma manual e mecanizada, sendo os residuos ensacados, armazenados nos
equipamentos disponiveis para coleta e encaminhados para a célula sanitaria de
responsabilidade da constroeste onde sdo pesados e dispostos na vala para posterior
aterramento. Em novembro de 2010 foram recolhidos cerca de 2.574,410 Kg/dia {peso
bruto) de residuos deste servigo.

A equipe para realizagéo da varrigdo conta com 128 funcionarios. O servigo é feito de
forma periddica nos bairros da area urbana, nas pragas e nos distritos e eventuaimente nas
areas onde ocorrem eventos como as Feiras Livres.

Os equipamentos disponibilizados para a coleta seguem descritos na Tabela 37:

Tabela 37 Quantldade e equipamentos disponiveis para coleta
" Quantidade T TTEquipamentos '

Varradairas Modelo VEMAQ

P& carregadeira

Caminhdes cagamba

Onibus

Tratores

LIRS EA AR R P

Velculos Kombi

Fonte: SEMUSP, 2010.

Das vias publicas varridas manualmente, no quadrilatero central, 11.000 metros
linear de guias s&o atendidas diariamente e 8.000 m?as vias atendidas aocs domingos e
feriados, o que compreende aproximadamente 220.000 m de ruas (eixos) varridas
mensalmente.

Como pode ser observado na Figura 43 - Frequéncia de varri¢do, a frequéncia de
varrigbes feitas no municipio € realizada com maior frequéncia na regido central por se fratar
de uma area com maior fluxo de pessoas. A frequéncia das areas atendidas vai diminuindo
gradativamente para os bairros mais periféricos. A divisdo é feita da seguinte forma: as
varrigbes diarias sdo feitas na regido central da cidade préximo a Prefeitura Municipal e
proxima as pragas e a Catedral, quinzenalmente, na regido préxima aos bosques, e nas
areas periféricas do municlpio, as varrigdes sao feitas mensalmente.

No Distrito de iguatemi e no Distrito de Floriano as varrigbes sao feitas de segunda a
sdbado totalizando mensalmente 3.000 m? de area varrida no Distrito de Iguatemi e 2.000
m? no Distrito de Floriano.
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Figura 43 - Frequéncia de varrigao.
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Para a varrigdo das pragas s&o disponibilizados no total, 31 garis que juntos varrem
mensalmente cerca de 3.180 Km>.

Na Tabela 38 seguem as pragas atendidas por este servigo de segunda a sexta € na
Tabela 39 as pragas atendidas aos domingos e feriados e, as 4reas em m” e a quantidade
de servidores disponfveis para a limpeza destes locais.

Tabela 38 Praga com servigo de varrlgao_de segunda a sexta-feira,

S " Pragas . - ~Quant.de servidores |- m’
Farroupitha 2 3.000
Centro comunitario Jd. Alvorada 2 10.000
Séo Vicenta 2 3.000
Sagrado Coragao de Jesus 1 4.000
Espinito Santo 1 §.000
Rocha Pombo 1 3.000
Sete de Setembro 1 3.000
Expedicionarios 1 3.000
Mabile Giroldo 1 1.500
Emiliano Perneta 1 5.000
Todos os Santos 1 10.000
Pedra Alvares Cabral 1 2.000
Salgado Filha 1 10.000
XXl de Abril 1 3.000
Teatro Calil Haddad 1 4,000
Santo Antonio 1 3.000
Sao Benedito Osvaldo Vieira 1 5,000
So Miguel 1 5.000
José Bonifacio Kenis 1 3.000
Manoel Ribas 1 3.000
Napoledo M. da Silva 2 13.000
Rapaso Tavares 1 3.000
Centro de Convivéncia Renato Celiddnio 3 15.000
Catedral 3 20.000
Bosque Jardim Vitdria 2 4.500
Intemorte 1 2,500
Vitor de Carvalho 1 3.000
Bosque Parigot de Souza 1 4.000
Juiz Fernando 2 4,000
Liberdade 2 3.000
Praca da Gldria 2 8.000
Fonte: SEMUSP, 2010.
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Tabela 39 - Pragas com semgo de varrigao aos domlngos e ferlados
. \*:‘g’g‘\\,'

- : m°
Centro de Conwvéncla Renato Celldbmo 2 15.000
Centro Comunitario Jd. Alverada 1 10.000
Catedral 1 20,000
Napcledo M. da Silva 1 13.000
Raposo Tavares 1 3.000
Mancel Ribas 1 3.000
Todos os Santgs 1 10.000
TOTAL 8 96.000

Fonte: SEMUSP, 2010.

O municlpio conta ainda com uma programacdo mensal de feiras ao “ar livre”, o

servico de varrigdo também atende eventualmente estes locais conforme segue na Tabela

40.
Tabela 40 - Frequéncla de varrigio nas feiras livres.

Feira .. . Distgncla. Y Frequéncia
Feira livre 800 m Diariamente
Feira Noturna 1.500 m Terga-Feira
Feira Por do Sol 1.000 m Segunda a sexta-feira
Feira Verde 1.500 m Segunda a sexta-feira
Feira do Produtor 1.500 m Quarta e sdbado

Fonte: SEMUSP, 20140,

2.3.5.2 Capina e Rogagem

Conforme Sistema Nacional de Informagdes sobre Sanesamento - SNIS (2010) a
capina e rogagem compreendem os seguintes servigos:

Capina: conjunto de procedimentos concementes ao corte, manual ou mecanizado,
ou a supressao, por agentes quimicos, da cobertura vegetal rasteira considerada prejudicial
e que se desenvolve em vias e logradouros publicos, bem como em areas ndo edificadas,
plklicas ou privadas, abrangendo eventualmente a remogdo de suas raizes e incluindo a
coleta dos residuos resultantes;

Rogagem: conjunto de procedimentos concernentes ao corte, manual ou
mecanizado, da coberiura vegetal arbustiva considerada prejudicial e que se desenvolve em
vias e logradouros pablicos, bem como em areas ndo edificadas, piblicas ou privadas,
abrangendo a coleta dos residuos resultantes. Na maioria dos casos, a atividade de rogada
acha-se diretamente associada a de capina, sendo geralmente executada preliminarmente a
esta, de modo a remover a vegetagfo de maior porte existente no trecho a ser capinado.

A caracterizagdo da situagéo atual da capina e rogagem no municipio foi elaborada
com base em informacgdes obtidas junto a SEMUSP que & a secretaria responsavel por este
servigo no municipio.
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A SEMUSP possui 118 funcionarios para a realiza¢do dos servigos, sendo que deste
total 87 s&o servidores municipais temporéarios e 31 permanentes nas pragas publicas. A
capina e rogagem ocorrem na area urbana da sede e distritos e os residuos gerados dessas
atividades sdo coletados e destinados a célula sanitaria de responsabhilidade da constroeste,
Atualmente a area total atendida com o servigo comresponde & 22.386.500 m2. Na Tabela 41
seguem a periodicidade e abrangéncia deste servigo no municipio. Os trabalhos t&ém inicic
prioritario das avenidas seguindo para as ruas, pragas, largos e outros.

Tabela 41 - Perlodlcldade @ dreas atendldas por capina e rogagem

- - Area’? o .+Perlodicidade i -Periodo do dia
Area central Dlanamente lepeza diurna g noturna
Areas circundantes Semanalments Limpeza diurna
Areas de bairros Quinzenalmente Limpeza Diurna
Demais areas Mensalmente Limpeza diurna

Fonte: SEMUSP, 2010,

Para a realizagéo dos servigos a Prefeitura dispde dos seguintes equipamentos:

P

Tabela 42 - Equi amantos dis oniveis para capmaerogalm
" Quantidado :

4 Cammhbes cagamba

3 Onibus

3 Tratores

2 Velculos Kombi ]

Fonte: SEMUSP, 2010,

Com relagdo a manutengédo e limpeza dos lotes particulares de acordo com a Lei
complementar n°. 850/2010, art, 1°, os proprietarios ou possuidores a qualguer titulo de
imdveis urbanos edificados ou néo, lindeiros as vias ou logradouros piblicos, beneficiados
ou ndo com meio-fio efou pavimentagfo asfaltica, sdo obrigados a manté-los limpos,
capinados e drenados, respondendo, em qualquer situagdo, por sua utilizagdo como
depdsito de lixo, detritos ou residuos de qualquer natureza.

No caso de iméveis em estado de ma conservagdo, a administragdo municipal
executara o servico cobrando as devidas taxas. Atualmente a taxa de rogada é de R$
0,50/m? e a taxa de limpeza urbana é de R$ 80,00 a R$ 120,00. Depois de efetuada a
limpeza o valor comrespondente as taxas que deverdo ser cobradas serdo enviadas para a
Secretaria da Fazenda a qual procedera ao langamento do débito e encaminhard a
notificagdo para o proprietario.

2.3.5.3 Poda e Corte de Arvores

As arvores garantem o equilibrio ecoldgico, transformam o gas carbénice em
oxigénio, reduzem os indices de poluigdo ambiental dos centros urbanos (COMLURE,
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2007), abrigam pessoas e construgbes dos raios solares, auxiliam na redugao da velocidade
dos ventos, bem como garantem uma paisagem urbana mais agradavel.

A poda e o corte de arvores na cidade de Maringa ocorrem através de solicitagbes da
populagdo protocoladas na ouvidoria municipal pelo namero 156, O setor responsavel ¢ a
geréncia de podas e remogdes pesadas. No ano de 2010 a média de solicitagdes foi de 552
pedidos por més.

Os protocolos sdo atendidos em ordem cronolégica de pedidos, portanto, este
servigo nao mantém uma periodicidade. E dada prioridade ao corte aquelas arvores que, por
exemplo, interferem na sinalizagdo do trénsito, dificultam a lluminagaoc pudblica, apresentam
risco de queda por estarem no final de suas vidas Gteis ou por apresentarem problemas
fitossanitarios (pragas e doengas) e os galhos invadem as fachadas das edificagtes.

Séo cortadas cerca de 250 a 300 arvores por més, em atendimento as solicitagdes.
Para este servigo sdo disponibilizados 48 funcionarios, 2 caminhdes guincho e 1 Kombi e 6
motosserras, 2 para cada equipe.

Em 2010, foram protocolados 4.087 pedidos para erradicagdes de arvores e 2.545 de
podas divididas em:

Tabela 43 - Relagéo de Sollcltagao de remogdes em 2010.

- = Tipo-de Solicitagho ..’ N o - Quantidade
Remogbes sem vistoria 1,910
Remocdes atendidas 1.387
Remocges com vistorias para atendimento 790
TOTAL 4.087

Tabela 44 - Relagﬁo de sollcltagao de Podas ern 2010,

. 2 TIpO G0 SOllcitacdo . - Quantidade
Podas 1.644
Podas baixadas (atendidas) 701
Podas agendadas para atendimento 200
TOTAL 2.545

De acordo com informacdes obtidas junto & prefeitura municipal no leildo que ocorreu
no dia 18/10/2010 foram vendidas cerca de 50 toneladas de lenha seca mista e verde pelo
valor de R$ 2.000,00 mais 200 toneladas de lenha seca mista e verde pelo valor de R$
8.000,00.

2.3.5.4 Limpeza de Bocas de lobo e Galerias

A limpeza das bocas de lobo e desobstrugdio das galerias é realizada por setor
subordinado a Geréncia de Manutencdo de Galerias @ Asfalto. A secretaria nZo possui
estimativa de dados quantitativos da geragdo de residuos, até o momento. Atualmente o

setor ndo possui condigdes de manter cronograma para limpeza das bocas de lobo e
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galerias devido o baixo ndmero de funcionarios disponiveis. Atualmente (2010), sdo 12
funcionarios que trabalham na limpeza de bocas de lobo e reposigao de laje dentre outros
servicos,

Desta forma a limpeza é feita conforme prioridades como no caso de locais onde se
encontra agua parada. Todo material retirado proveniente da limpeza atualmente esta sendo
encaminhado para a célula sanitaria.

A manutengéio e limpeza das bocas de lobo e galerias séo fundamentais para a
minimizagdo de impactos ambientais nas redes de drenagem naturais. Em periodos
chuvosos, os residuos acumulados seguem pelas ruas e galerias podendo atingir cérregos e
rios. Além desta contaminag8o, o acimulo de residuos pode atrair insetos e animais
transmissores de doencgas. Por isto é necesséric que a SEMUSP implemente um programa
periddico de limpeza de bocas de lobo e galerias pluviais.

2.3.6 DESTINACAO FINAL DOS RESIDUOS SOLIDOS URBANOS

As informagbes e os dados apresentados a seguir fazem parte do Relatorio da
Situagdo Atual quanto a destinag8o final dos residuos sélidos do Municipio de Maringa -
Maonitoramento e Medidas Adotadas.

Segundo ¢ Sistema Nacional de Informagdes sobre Saneamento - SNIS (2008), as
seguintes definigdes sé&o consideradas:

Aterro controlado: instalagdo destinada & disposi¢do de residuos sdlidos urbanos, na
qual alguns ou diversos tipos e/ou modalidades objetivas de controle sejam periodicamente
exercidos, quer sobre o macigo de reslduos, quer sobre seus efluentes, Admite-se, desta
forma, que o aterro controlado se caracterize por um estagio intermediario entre o lixao e o
aterro sanitario;

Aterro sanitério: instalag@io de destinagéo final dos residuos sélidos urbanos por meio
de sua adequada disposigéo no solo, sob controle técnico e operacional permanente, de
modo a que, hem os reslduos, nem seus efluentes liquidos e gasosos, venham a causar
danos a saude piblica e/ou ao meio ambiente.

Célula sanifdria: 4rea de deposicdo de residuos solidos urbanos em carater
emergencial autorizado pelo Instituto Ambiental do Parana — IAP. As células sanitarias
dever&o atender a requisitos e diretrizes dispostas no decreto que autorizara a instalagédo da
célula sanitaria como impermeabilizagéo de fundos e laterais da geomembrana, drenagem
superficial dos gases, recobrimento didrio dos reslduos, recebimento de no maximo 350

toneladas de residuos sélidos por dia e sistema de controle de recebimento de residuos,
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De 1974 até 2004 todo residuo gerado no municipio tinha como destinagdo final um
lixdo, um vazadouro a céu aberto. Somente em 2005 o local foi reestruturado e
transformado em um Aterro Controlado. Esta drea esta localizada na Gleba Ribeirdo
Pinguim gue funcionava sem licenga ambiental em uma area de 240.000 m°. Durante 10
anos 0 municipio recebeu varias determinagées de interdiggo judicial, mas apenas na final
de 2009 & gue o aterro foi interdifado.

No dia 04 de dezembro a Empresa CONSTROESTE CONSTRUTORA E
PARTICIPAGOES LTDA, de S&o Paulo - SP venceu a 2°. licitagdo (pregao) ocorrida em
2010 para dar destinagdo final aos residuos urbanos de Maringa. A empresa possui
autorizagdo ambiental para recebimento de reslduos sdlidos urbanos do Institutc Ambiental
do Parana sob o n°. 26.935.

Trata-se de uma autorizagdo ambiental dada a situagdo emergencial pela qual o
municipio passava no periodo quanto a destinacdo final dos residuos sodlidos, De acordo
com a Resolugdo CEMA n°. 065/2008, Art. 2°. Inciso VI, a autorizagdo ambiental aprova a
localizagdo e autoriza a instalagdo efou operagdo e implementagdo de atividades que
possam acarretar alteragbes ao meio ambiente, por curtc e certo espag¢e de tempo, de
carater temporario ou a execugdo de obras que n&o caracterizem instalagdes permanentes,
de acordo com especificagdes constantes dos requerimentos de cadastro, planos,
programas e/ou projetos aprovados, incluindo medidas de controles ambientais e demais
condicionantes determinados pelo AP,

Conforme recomendagdes do IAP, a Célula Sanitaria foi adequada e recebeu a
infraestrutura necessaria que |lhe garantiu o licenciamento ambiental para um Aterro
Sanitario ~ Licenga de Operacdo n°. 24940. Atualmente os residuos coletados e dispostos
neste aterro localizado no interior da Pedreira Ing Inddstria e Comércio Lida., localizada na
Estrada Borba Gato, Lote 47/E-6, Km 04 — ao lado do antigo aterro interditado na Gieba
Ribeirdo Pinguim, proximo ao Ribeirdo Borba Gato, em uma area de 9.000 m? (Figura 44).
Este local tem uma vida Util estimada de 6 (seis) anos atendendo somente o municipic de

Maringa e recebe residuos domiciliares, de varricao e poda de arvores.
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Figura 44 - Localizagédo do antigo lixdo e da célula de disposigao final de residuos.
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Como segue na Autorizagdo Ambiental n°. 26.935 a célula sanitaria deveria cumprir
todas as condi¢des técnicas de implantagéo e operagédo previstas na Portaria IAP n°. 211 de
04 de dezembro de 2009 e no memorial descritivo apresentado:

1- Impermeabilizagdo de fundos e laterais com geomembrana;

2- Drenagem superficial dos gases;

3- Recobrimento diério dos residuos com espessura minima de 20 cm;

4- Frente de trabalho de no maximo 50 x 50 m;

5- Recebimento de no maximo, 350 toneladas de residuos sélidos urbanos/dia com

no maximo 60% de residuos néo processados ou lixo urbano bruto;

6- Manutengdo dos acessos compativeis com trafego de veiculos pesados;

7- Sistema de controle de recebimento e aceite dos residuos;

8- Sistema de drenagem, remogéo e tratamento de chorume e liquidos percolados,
com implantagdo do tanque pulmdo com capacidade de 10 m® e de tanque
vertical de fibra com capacidade de 50 m3;

9- Sistema de monitoramento de aguas subterraneas e superficiais.

A superficie da base da célula sanitaria de Maringa foi impermeabilizada com 1,0 m
de camada de argila vermelha pura sobreposta por uma manta PEAD de 2,00 mm para
evitar que o chorume infiltre nas fraturas das rochas e contamine o lengol freatico conforme
pode-se visualizar nas Figura 45, Figura 46, Figura 47.

| Figura 45- Tarraplanaem da uparflclo de base e valas de drenagem do chorume.
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Figura 47 — Ade das valas para percolagédo do crume e vista geral da célula saté:a.

Atualmente, o aterro sanitario recebe cerca de 300 toneladas/dia e 8.610
toneladas/més de residuos sélidos urbanos, sendo que a coleta acontece de segunda a
sabado e a destinagdo ao aterro acontece até domingo pela manha, em fungdo da coleta
realizada sabado a noite.

Para a operagao do aterro sdo disponibilizados 10 funcionéarios sendo que 04 sao
operadores de maquinas, 02 sao motoristas, 03 ajudantes gerais e 1 encarregado. Para o
monitoramento do solo e lengol freatico, a Constroeste conta com a parceria da
Universidade Estadual de Maringa, Departamento de Engenharia, no laboratdrio de
saneamento € meio ambiente onde sdo analisados alguns parametros fisico-quimicos de 4
pogos de monitoramento, dois pontos no cérrego préximo ao aterro e no tanque de
chorume,

Todo chorume gerado — cerca de 270.000 | séo recolhidos por sistema de drenagem
e encaminhados para a Empresa EMPRE — Empresa Maringaense de Tratamento de
Efluentes Ltda., localizada na Rua Pioneiro Miguel Jordao Martinés, n°. 859-B Maringa-PR.
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2.3.7 ANALISE FINANCEIRA - RECEITAS E DESPESAS

O balango financeiro do setor de limpeza urbana e manejo de residuos sdélidos seré@o
tratados de forma simplificada neste diagnostico, sendo que os valores trabalhados se
referem ao ano de 2010, conforme dados fornecidos pela Geréncia de Planejamento
Orgamentario.

As tabelas abaixo mostram as despesas e arrecadagdes decorrentes da prestagio
dos servigos de limpeza urbana e manejo dos residuos sélidos.

Tabela 45 - Balango financeiro referente ao servigo de coleta e destinagao final de residuos
solidos.

Despesa com o setor de Coleta 7.472.159,60
Despesa com destinagéo dos residuos | 6.128.728,15 -

Total 13.600.887,75 | 9.586.472,87
Fonte: Geréncia de Planejamento Orgamentario (2010).

4.014.414,88

Tabela 46 - Balango financeiro referente ao servigo de Limpeza Publica.

s
?§ TR

8=

bespesas com o Setor de Limpeza Publica | 5.068.958,51 AN 4
Total 5.068.958,51 | 3.235.233,40 1.833.725,11
Fonte: Geréncia de Planejamento Orgamentario (2010).

Através do balango financeiro do setor, observou-se que a arrecadagdo com os
servicos prestados é insuficiente para cobrir os custos operacionais. Um dos principais
problemas esta na ndo sustentabilidade do servigo de coleta e limpeza publica, que possui
um déficit de mais de R$ 5.000.000,00.

Para tentar resolver o déficit total de R$ 5.848.139,99 a Secretaria Municipal de
Servigos Publicos deve fazer um estudo aprofundado para reestruturar os servigos, mesmo
buscando outras possibilidades para minimizar os gastos.
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3 PROGNOSTICO E ALTERNATIVAS

3.1 COLETA CONVENCIONAL

A definicdo da frequéncia da coleta deve considerar dentre outros fatores a
densidade populacional, a forma de acondicionamento dos residuos, a méo de obra e os
equipamentos disponiveis pelo municipio.

Quanto aos horarios de coleta, estes deverdo ser concentrados em periodos que
incomodem a populagdo o minimo possivel e considerando as vantagens e desvantagens
de cada periodo.

Tabela 47 - Vantagens e Desvantgens dos horanos de coleta.

Horério Vantagem ; Desvantagem
Interfera muitas vezes no transito de veiculos;
Okifiio Possibilita melhor fiscalizagdo do | Maior desgaste dos trabalhadores em regi6es
servigo e mais economia. de climas quentes com consequente redugdo
de produtividade.
:ng:?:aas_ para’ areas comsercials. o Causa incomodo pelo excesso de ruido
NZo interfere no transito em 4rea de prO\_focado pela manipulagéo dqs recipientes
Noturno g e de lixo e pelos veiculos coletores;
trafego muito intenso durante o dia; ) i :
5 : Dificulta a fiscalizagéo;
O residuo nfio fica & vista das Aumenta o custo de mae de obra;
pessoas durante o dia !
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Fonte: WEBRESOL, 2008.

Para definir a frequéncia de coleta em cada setor, deve-se levar em consideragéo:
densidade populacional da area; tipos de recipientes (lixeiras) utilizados pela populagdo no
acondicionamento dos sacos de lixo; mao-de-obra utilizada; condi¢gdes e acessos existentes.
Juntamente com estas condicionantes, & necessario ponderar a geragdo total média de
residuos gerados (ECOTECNICA, 2008).

Conforme diagnosticado por este Plano, atualmente o servigo de coleta convencional
néo tem atendido de forma regular a todos os bairros, distritos administrativos e a area rural
do municipio. Os problemas decorrem principalmente da manutengdo constante de boa
parte dos veiculos e da falta de assiduidade por parte de alguns funcionarios.

O planejamento inicial onde os bairros da area urbana sé@o atendidos no minimo trés
vezes por semana € o ideal, portanto, esta regularidade quanto ao servigo de coleta deve
ser mantido, devendo a secretaria responsavel buscar alternativas para que o servigo seja
executado de forma adequada e principalmente, regular. Dentre as alternativas possiveis
destacam-se a contratagdo de empresas prestadoras de servigo na area e a mecanizagao

da coleta que sera tratada adiante.
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No caso da area rural, é necessario que a populagdo também disponha de local
adequado para deposi¢cdo de seus residuos, principalmente daqueles que podem ser
reciclados.

Recomenda-se que com a instituicdo de cooperativas ou com a formalizagao de
parcerias publico-privada para reciclagem desses residuos, seja feito um levantamento
populacional de cada regido ou comunidade rural, de forma que sejam dispostos em locais
estratégicos containers com separagdo adequada para residuos orgéanicos, rejeitos e
reciclaveis. Estes locais poderdo ser Escolas, Centros Comunitarios e Igrejas.

Em relag@o ao dimensionamento da frota, entende-se que no caso do funcionamento
adequado dos 21 veiculos disponiveis e considerando que o n° de viagens percorridas é em
média 2 por dia e por veiculo, a frota deveria atender de forma adequada a populagéo e
viabilizar logisticamente o servigo (Tabela 48).

Tabela 48 - Resumo de dados referente a coleta convencional.

Zonas atendidas 43
N°. de caminhbes 21
Ne°.funciondrios 164

3 vezes por semana com excegdo da regido

Frequéncia de coleta central atendida todos os dias

Média de setores atendidos por caminho 2 setores considerando todos os caminhdes em

atividade
Média de Km/dia 107,7
Média de viagens realizadas por caminhdo por . ]
Sariand 6 — 7 viagens semanais
Total de residuos coletados por dia 317,6 toneladas

Como diagnosticado no Capitulo 2.3 — Limpeza Urbana e Manejo de Residuos
Sélidos, a coleta realizada em frente aos condominios residenciais verticais, tém gerado
inumeras reclamagdes, principalmente nas regides atendidas nos horéarios de pico. O local
de parada e o tempo que os garis levam para coletar os residuos das cagambas paralisa o
fluxo normal de veiculos.

Recomenda-se que este assunto seja tratado em estudo especifico que considere os
locais atendidos por coleta convencional onde os fluxos de veiculos sejam maiores e 0s
respectivos horarios de atendimento, podendo mesmo rever este horario de atendimento
nas principais vias onde o fluxo € concentrado. Outra opgéo € a reviséo do codigo de obras
e realizagéo de estudo de viabilidade para priorizagdo das areas de estacionamento para os
veiculos de coleta em horarios previamente estipulados (horarios especificos da coleta).

Outra opgdo que também podera ser considerada € a mecanizagdo da coleta
convencional, opg¢do ja utilizada em Porto Alegre, Caxias do Sul e Canoas — RS e em palises
como Uruguai, Argentina e Venezuela. Este tipo de atendimento reduz o nimero de veiculos
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circulando diariamente, diminui o nimero de coletores para execugdo do servigo e colabora

para a trafegabilidade.

Figura 48 - Veiculos mecanizados para coleta convencional.

Quanto as empresas consideradas como “Grandes Geradores” e para as demais
empresas e unidades industriais a qual forem solicitadas a apresentagdo do Plano de
Gerenciamento de Residuos Sélidos recomenda-se que seja disponibilizado Termo de
Referéncia para elaboragdo de Plano de Gerenciamento de Residuos Soélidos onde conste,
além das categorias base de analise, a regra contida no artigo 55°. do Decreto n°.7.404 de
23 de dezembro de 2010 que permite:

aos empreendimentos sujeitos a elaboragdo de plano de gerenciamento de
residuos sélidos localizados em um mesmo condominio, Municipio,
microrregido, regido metropolitana ou aglomeragdo urbana, que exergam
atividades caracteristicas de um mesmo setor produtivo e que possuam
mecanismos formalizados de governanga coletiva ou de cooperagdo em
atividades de interesse comum, poderdo optar pela apresentagdo do
referido plano de forma coletiva e integrada.

Desta forma o procedimento de analise serda menos burocratico e facilitado com a
minimiza¢do do tempo gasto para analise, além de facilitar a fiscalizagdo do poder publico.

No intuito de colaborar para que o servigo de coleta seja eficiente segue na Tabela
49 algumas recomendagdes de fiscalizacdo e controle para a realizagdo adequada e
continua do servigo de coleta convencional:
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Tabela 49 - Controle e fiscalizagdo.

Manutengéo adequada dos veiculos e consumo de combustiveis/lubrificantes;
Controle de quilometragem rodada, quilometragem produtiva e improdutiva da frota;
Treinamento periddico dos funcionarios disponibilizados para coleta;
DisponibilizagZo de EPIs para estes funcionérios;

Controle do pes¢ de residuos coletados;

Condigcdo de estanqueidade dos velculos quanto ao chorume armazenado nas
bacuas de carga;

7. Adequacgio da frota aos padrées de emissdo de fumaga negra e de ruidos;

8. Padrdo de qualidade dos servigos;

9. Controle de absenteismo;

10. Pontos criticos (locais de langamento frequente de residuos pela populagao).

oo P wN >

3.2 COLETA SELETIVA

A reciclagem, a reutilizagdo e a reducdo sio agdes importantes na vida moderna, o
aumento do consumo das populagfes que ascendem cada vez mais na escala social produz
uma grande quantidade de residuos, principalmente de embalagens e outros que podem ser
reaproveitados no processo produtivo,

Pode-se dizer que a Coleta Seletiva de Residuos é um sistema de recolhimentc de
materiais reciclaveis, tais como papéis, plasticos, vidros, metais e organicos, previamente
separados na fonte geradora. Estes materiais, apés um pré-beneficiamento, sdc enido
vendidos as indUstrias recicladoras ou aos sucateiros (VILHENA, 1999).

A coleta selstiva proporciona inumeros beneficios, dentre eles:

» Redugdo de custos com a disposigéo final dos residuos e aumento da vida
atil dos aterros;

* Minimiza¢do de impactos ambientais e consequentes gastos com reparagao
de areas degradadas;

¢ Educagio e conscientizagdo da populagéo;

« Melhoria nas condigbes ambientais e de saude da populagao;

e Geragdo de empregos.

E possivel visualizar os padrdes das cores internacionais da coleta seletiva conforme
Resolugdo CONAMA 275/01 na Figura 49.

N
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Figura 49 - Padrdo internacional da coleta seletlva,
Fonte: PROGRAMA DESPERDICIO ZERO, 2010,

Em um municipio a coleta seletiva pode ser realizada:
« Pelo poder publico;
¢ Pelas cooperativas,
¢ Por empresas terceirizadas;
» Em parcerias ptblico-privadas;

» Em parcerias do poder piblico junto as cocperativas;

Com o avango tecnolégico e com a necessidade de minimizar os impactos
ambientais e a dificuldade constante de se obter areas adequadas para construgdo de
aterros, tornou-se imperiosc © reaproveitamentc dos materiais reciclaveis, a
responsabilidade compartilhada pelo que é produzido e gerado como residuo, e a busca por
novas alternativas sustentaveis de destinago final.

O objetivo da coleta seletiva é a separag8o dos residuos urbanos pelas suas
propriedades e pelo destino que lhes pode ser dado, com o intuito de tornar mais facil e
eficiente seu aproveitamento diminuindo a quantidade de residuos depositados nos aterros

e introduzindo-o0s novamente no ciclo industrial.
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Entretanto, muitas dificuldades tem-se apontado atualmente quanto a efetividade da
coleta seletiva nes municipios. Dentre sles:

« As condigbes de mercado: guando a economia esta num elevado
crescimenio, os catadores tendem a migrar para o mercado formal de
trabalho que necessitam de m&o de obra. No caso de uma recessdo, os
catadores s8o desistimulados a parmanecerem na atividade pelos baixos
precos dos materiais reciclaveis, em fungdo da queda da demanda.

e A queda nos pregos — a queda pode ndo atingir todos os materiais, alguns
podem apresentar queda nos pregos enquanto outros manterem seu valor,
neste caso os materiais reciclaveis de maior valor séo priorizados na coleta
em defrimento dos outros que acabam sendo encaminhados para os aterros;

¢ A dificuldade em se organizar uma cooperativa devido a exigéncia legal de no
minimo 20 cooperados;

« No caso de cooperativas organizadas - a dificuldade em se manter um
numero razoavel de cooperados trabalhando de forma regular;

« A organizagdo administrativa das cooperativas que implica na gestdo dos
custos, gastos fixos, gerenciamento dos demais assuntos burccraticos
necessarios e nogdes de administragio (lideranga, motivagao etc).

O atendimento de 100% da populag@o depende de um servigo eficiente e a oscilagéo
nos precos dos materiais em conjunto com a falta de assiduidade presentes nas
cooperativas colaboram para que o servigo ndo seja 100% efetivo;

Como anteriormente diagnosticado, cerca de 30% dos bairros do municipio de
Maringa sdo atendidos por coleta seletiva. Considerando a necessidade crescente de uma
gestdo cada vez mais sustentavel da destinagéo final dos residuos sdlidos, vé-se necessario
que 100% do municipio seja atendido por coleta seletiva. Para atingir este numero é
necessario que:

+ Existam coopsrativas, empresas ou que o prépric poder publico municipal
coletem 0s residuos;

« Que o poder publico auxile de forma a colaborar na organizagdo das
cooperativas existentes no municipio e junto aquelas que queiram dar inicio
ao coaoperativismo conforme segue na Lei Federal n®. - Politica Nacional de
Residuos sdlidos; ou crie um centro de triagem adequado para receber os
residuos e dar o tratamento necessario para venda;

« Na inexisténcia de cooperativas, ou no caso de mesmo existindo a
quantidade ndc atenda a demanda do municipio, que seja incentivada a
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criagdo de pequenas empresas familiares para a execugdo da coleta e da
separagao dos reciclaveis em parceria com o poder publico;

« Que exista a parceria do poder piblico com empresas privadas interessadas
em desenvolver atividades que possibilitem a destinagdo adequada desses
residuos; A parceria também podera ocorrer entre as cooperativas ou
empresas familiares junto as indlstrias e ernpresas locais, especializando a
atividade como no caso dos residuos especiais de forma a atender também a
Politica de Logistica Reversa.

¢ Que o municipio desenvolva atividades em prol da Educacdo Ambigntal
visando a sensibilizag8o dos adultos e a conscientizagdo das criangas quanto
a importéncia da coleta seletiva.

Conforme visdo da administragdo publica atual, o sucesso da coleta seletiva
depende de alguns fatores como da consolidagéo da politica de logistica reversa, onde toda
a sociedade assuma sua responsabilidade no ciclo de produgdoc e consumo; que as
cooperativas e os cooperados estejam realmente organizados e comprometidos com a
atividade tendo em vista que a ndo assiduidade dos cooperados pode prejudicar a
periodicidade da coleta e por fim, o valor de mercado dos materiais reciclaveis.

Com a oscilag&o de prego de alguns materiais, os catadores priorizam a coleta dos
materiais mais rentaveis deixando para coleta convencional os demais residuos, o que foge
do objetivo principal da coleta seletiva que & a reciclagem de todo material passivel de ser
reciclado, independente do valor comercial. Esta € uma realidade a ser considerada, pois o
mercado de recicldveis como qualquer mercado visa a maior lucratividade possivel através
de sua atividade.

Tal considerac@io torna-se pertinente, pois diante desta situacdo devem-se buscar
outras alternativas sustentaveis para destinagdo destes residuos reciclaveis, que sem
grande valor comercial acabam sendo destinados como rejeitos. Uma das alternativas
possiveis & a sua introdugdo novamente no ciclo produtivo (conceito de logistica reversa) cu
seu encaminhamento para usinas de reaproveitamento energético.

Em Maringd, propde-se que os setores de coleta seletiva sejam os mesmos da coleta
convencional buscando ¢ atendimento de 100% da populagdo., Recomenda-se que a
populagio localizada nos bairros da sede administrativa sejam atendidas no minimo 3 vezes
por semana e os distritos administrativos, 2 vezes por semana. A regido central podera ser
atendida todos os dias, como o recomendado para ¢oleta convencional, considerando o

grande fluxo de pessoas que circulam na regido diariamente (Figura 50).
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Nas areas rurais e distritos poderdo ser instalados os PEVs - Pontos de Entrega
Voluntdria, onde a populagio dispbde os residuos para posterior coleta. Os pontos
voluntarios s3o excelentes alternativas para coleta pablica minimizando tempo e gastos,
estas estruturas de recebimento deverdo conter subdivisdes para que ndo acontega a
mistura dos materiais. Estes Pontos de Entrega Voluntaria poderdo ser dispostos em locais
de referéncia como centros comunitarios e escolas municipais, ou nos principais acessos
das estradas rurais as rodovias principais de acesso a cidade (Figura 51)
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Vale destacar que ¢ de interesse do poder publico do municipio, a instalagdo de um
centro de triagem em Maringa. Atualmente o municipio possui duas areas de triagem
desativadas, uma na zona norte e outra na regido Sul. Esta area pertencente a regido sul do
municipio seria a mais adequada e viavel economicamente, entretanto, trata-se de um
terreno vinculado ao antigo aterro controlado ja interditado no municipio.

A Prefeitura Municipal j& tem em andamento um processo administrativo para
desmembramento da matricula de imével desta area, hoje sem passivo ambiental, como
também projeto para recuperagé@o e monitoramento da area inadequada.

Caso o processo seja autorizado e o IAP — Instituto Ambiental do Parana licencie a
nova area, o projeto de instalagdo do centro de triagem serd retomado no intuito de
contribuir para o reestabelecimento da coleta seletiva no municipio.

centro de triagel

Lagoas de chorume — antigo
aterro controlado

Figura 52— Foto aérea da area onde localiza-se o antigo aterro e o futuro centro de triagem.
Fonte: IAP, 2011.

Pelos resultados que a reciclagem pode proporcionar aoc ambiente e para a inclusdo
social através do mercado de trabalho, o poder publico municipal tem cada vez mais, de
assumir a responsabilidade na coleta seletiva, inclusive como um processo de atragdo de
industrias que usam os materiais reciclaveis como sua matéria prima.
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Um exemplo de sucesso & o da empresa CIMFLEX instalada no municipio de
Maringa desde 2005 em uma é&rea de 4.600 m2. A empresa tem capacidade para
beneficiamente de 300 toneladas/més de resina plastica o que a faz em parceria com a
inpEV a maior empresa de reciclagem de embalagens de agrotéxicos do Brasil.

3.2.1.1 Cooperativa de Catadores

Uma questdo a se considerar quando o assunto & coleta seletiva, s30 os carroceiros
ou carrinheiros que costumam realizar de forma autdnoma a coleta de residuos reciclaveis.
Muitas vezes esses residuos coletados si&0 armazenados temporariamenie em suas
residéncias o que ndo & recomendavel. Alguns residuos podem armazenar restos de
alimentos e &gua que consequentemente atraem animais e vetores transmissores de
doengas.

A organizagdo de uma associagio ou cooperativa poderad proporcionar a estes
trabalhadores informais a adequacglo de suas atividades, maior seguranga para a coleta
com a utilizagdo da infraestrutura das cooperativas e de equipamentos de seguranga, além
de sua formalizagdo trabalhista o que também Ihe garantira direitos futuros.

As Cooperativas diferenciam-se das demais sociedades empresariais por se tratar ao
mesmo tempo de uma associagdo de pessoas onde se considera o seu aspecto social, e
por se tratar de uma empresa econdmica, considerando seu aspecto econdmico-financeiro,
Os trabalhadores cotistas de uma Cooperativa “s@o soécios do seu proprio negdcio”,
administram suas atividades e ganhos (Guia da Cooperativa de Catadores, 2002). De
acordo com o Cédigo Civil - Lei n®. 10.406 de janeiro de 2002:

Art.1.093. A sociedade Cooperativa reger-se-a4 pelo dispostc no presente
capitulo, ressalvada a legislag8o especial.

Art, 1094, Sdo caracteristicas da sociedade Cooperativa:

| - variabilidade, ou dispensa do capital social;

Il — concursa de sécios em numero minimo necessaric a compor a
administracdo da sociedade, sem limitagdo de nimero méaximo [.)]
(BRASIL, Lein®.10.406/2002).

Considera-se que o n® minimo de sacios para a instituigdo de uma Cooperativa é de
20 associados. Ainda considerando as caracteristicas das Cooperativas:

[...] Il — limitagdo do valor da soma de quotas de capital social que cada
sdcio podera somar;

IV - intransferibilidade das quotas do capital a terceiros estranhos a
sociedade, ainda que por heranga,

V — quorum, para assembléia geral funcionar e deliberar, fundado n nimero
de socios presentes a reunido, e ndo no capital social representando;
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VI — direito de cada sécio a um sé voto nas deliberagBes, tenha ou nac
capital a sociedade, e qualquer que seja o valor de sua participagao;

VII- distribuig&o dos resuiltados, proporcionalments ao valor das operagdes
efetuadas pelo sdcio com a sociedade, podendo ser atribuido juro fixo ao
capital realizado;

VIl — indivisibilidade do fundo de reserva entre os socios, ainda que em
caso de dissolugio da sociedade.

Art. 1.085. na sociedade Cooperativa, a responsabilidade dos sdcios pede
ser limitada ou ilimitada.

§1°. E limitada a responsabilidade na Cooperativa em gue o socio responde
somente pelo valor de suas quotas e pelo prejuizo verificado nas operagdes
sociais, guardada a proporgao de sua participagdo nas mesmas operagdes.
§2°. E ilimitada a responsabilidade na Cooperativa em que o sécio responde
solidaria e ilimitadamente pelas obriga¢des sociais.

Art. 1.086. No que a lei for omissa, aplicam-se as disposi¢bes referentes a
sociedade simples, resguardadas as caracteristicas estabelecidas no artigo
1.094(BRASIL, Lei n°. 10.406/2002).

Recomenda-se que para regularizagdo de uma cooperativa sejam seguidos alguns
passos. De acordo com o Guia da Cooperativa de Catadores (2002) elaborado pelo
CEMPRE seguem as principais fases & serem seguidas para implantagdo de uma
cooperativa:

1°. Passo — SEBRAE
Tem como prioridade basica fornecer uma visdo global e tecer comentéarios
especificos sobre o processo de Registro de uma Cooperativa.

2°, Passo — PREFEITURA MUNICIPAL
Consulta sobre o local para verificar a possibilidade de a Cooperativa funcionar no
endereco escolhido.

3° Passo — ORGANIZAGAO DAS COOPERATIVAS DO ESTADO OU

FEDERAGCAOQ/CENTRAL DO RAMO

O Estatuto Social da Cooperativa, antes de ser levado a Junta Comercial,devera ser
apreciado pela Organizagdo das Cooperativas do Estado ou Federagao/Central do ramo, a
fim de verificar se ndo conflita com a legislagdo cooperativista vigente.

4°, Passo — JUNTA COMERCIAL DO ESTADO

Primeira etapa: Consulta sobre o nome da Cooperativa;

Segunda etapa: registro do Estatuto Social da Cooperativa. Para abter oregistro, a
Cooperativa deve apresentar a Junta Comercial 0s seguintes documentos:

a) Quatro vias da Ata da Assembleia Geral de Constituicdo e do Estatuto da
Cooperativa. Declarar no fecho da Ata que a mesma é copia fiel, transcrita do livro préprio.

TN
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Colocar na Ata a seguinte clausula: * Os socios eleitos, sob as penas da Lel, declaram que
n&o estdo incursos em qualquer dos crimes previstos em lei ou nas restrigbes legais que
possam impedi-los de exercer atividades mercantis’. Observagdo: Esta cldusula pode ser
substituida pela ‘Declaragéio de Desimpedimento’, preenchidas pelos eleitos (Conselho de
Administragdo e Conselho Fiscal);

b) Coépias autenticadas dos seguintes documentos dos sécios eleitos: CPF e
comprovante de residéncia;

c) Certiddo de Busca Previa do nome, devidamente aprovada.

d) Requerimento & Junta Comercial - Formulario sob a forma de Pasta de
documentos, vendido na Junta ou nas papelarias;

e) Ficha cadastral da Cooperativa (Ficha de Cadastro Nacional de Empresas,
formuléario vendido na Junta Comercial ou nas papelarias);

f) Comprovante de pagamento do DARF, vendido na Junta Comercial ou nas
papelarias;

g) Recolhimento da taxa/GRP - Guia de Recolhimento de Pregos, vendido na Junta
Comercial ou nas papelarias;

5° Passo — MINISTERIO DA FAZENDA-SECRETARIA DA RECEITA FEDERAL
Este passo deve ser efetuado nas agéncias da Receita Federal. A inscricdo no
Cadastro Nacional de pessoa Juridica — CNPJ sera entregue em digital nas agéncias da
receita federal da jurisdigdo da Cooperativa. O arquivo contendo o programa CNPJ estara
disponivel nas agéncias da receita federal, ou pslo site: www . receita.fazenda.gov.br.
Documentos necessarios:
s Ficha cadastral da Pessoa Jurldica - FCPJ, quadro de soécios e
administradores (cooperados) e Ficha complementar, em digital;
» Comprovante da localizagdio da empresa (Contrato de Locag¢do ou prova de
propriedade do imbvel);
» Copias do CPF e RG dos Diretores eleitos;
¢ Ata e Estatuto registrados na Junta Comercial;
¢« Documento Basico de entrada do CNPJ (programa CNPJ/Ministério da
Fazenda.
6° Passo: CORPO DE BOMBEIRQOS
Procurar o Corpo de Bombeiros com jurisdigdo sobre o imével da Cooperativapara
requerer o Laudo de Exigéncias, em que estardo especificados o tipo e a quantidade
deequipamentos de seguranga e protegdo contra incéndios. Observe que os

7N
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equipamentosdeverdo ser adquiridos em firmas cadastradas no Corpo de Bombeiros e
possuir selo de qualidade do INMETRO.,
Documentos necessarios:
» Formulario do Corpo de Bombeire (formularios vendidos naspapelarias);
« Cobpias do Estatuto e Ata de Constituigdo;
¢ Cartdo do CNPJ/MF (provisério);
« Cdpia do contrato de locagéo ou titulo de propriedade do Imdvel;
o Cdépia da identidade de quem assina o requerimento para o corpo de
Bombeiros;
¢ Guia do Recolhimento para o corpo de Bombeiros devidamente paga
{formulario vendido nas papelarias — 3 vias).

7°. Passo: SECRETARIA DO ESTADO DA FAZENDA

A INSCRICAQ ESTADUAL é obrigatoria para as empresas comerciais eindustriais.
Embora sendo uma Cooperativa regida por lei propria, sendo seu sistemaoperacional
denominade ATO COOPERATIVO, toma-se necessaria uma consulta a inspetoria da
Fazenda Estadual para verificar se a atividade exercida pela Cooperativa estd ou ndo
obrigadaa realizar o registro no cadastro do Estado. O ATO COOPERATIVO é aquele
praticado entre as Cooperafivas e seus associados, entre estes e aquelas e pelas
Cooperativas entre si quando associadas, para a consecugio dos objetivos sociais.

8°. Passo ~ INSTITUTO NACIONAL DO SEGURO SOCIAL
A Cooperativa registrada na Junta Comercial devera fazer sua inscrigdo no INSS,
Documentos necessarios:
e Certificado de matricula e alteragdo — CMA (formuldrio vendido empapelaria);
o Copias do Estatuto e Ata de Constituigao;
¢ Cartdo do CNPJ/MF {pravisério);
« Coépias do CPF e RG dos Diretores eleitos;
» Copia do CPF da pessoa que assina o Certificado de Matricuia.

9°. Passo — PREFEITURA MUNICIPAL

Cumpridas as etapas anteriores, o representante legal da Cooperativa devera
requerer a Prefeitura Municipal ALVARA DE LICENCA PARA ESTABELECIMENTO E A
INSCRICAQ MUNICIPAL. Observar a legislag8o pertinente a0 municipio. Anexar ao
requerimento de Alvard as copias do Estatuto Social e Ata, do CNPJ, contrato de locagéo,
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certificado de aprovagéo ou protocolo do corpo de bombeiros, copias de identidade e CPF
dos Diretores (autenticados).

10°. Passo — ORGANIZAGAO DAS COOPERATIVAS DO ESTADO - OCE
Todas as Cooperativas devem ser registradas na OCE - Organizagao das
Cooperativas do Estado, a fim de atender ao disposto no art.107 da Lei n° 5.764/71,
integrando-se ao Cooperativismo Estadual e Nacional.
« Encaminhar requerimento (modelo disponivel na Organizaco das
Cooperativas do Estado), anexando os seguintes documentos;
» LUm exemplar do Estatuto Social e da Ata de Fundacgéo;
« Copia do CNPJ.

11° Passo — ORGAQ FEDERAL, ESTADUAL E MUNICIPAL
Licengas ambientais, guando for o caso, emitidas pelos 6rgdos Federais, Estaduais e

Municipais.

12°. Passo — AQUISIGAO E AUTENTICAGAO DOS LIVROS
A Cooperativa devera possuir os seguintes livros:

e De matricula;

e De Atas das Assembleias Gerais;

+ De Atas dos 6rgaos da administragéo,

* De Atas do Conselho Fiscal;

» De presenca dos Cooperantes nas Assembleias Gerais;

» Qutros, fiscais e contabeis, obrigatérios.

Antes da Cooperativa autenticar os livros administrativos na Junta Comercial ela
deve os pagamentos das custas e providenciar os termos de abertura e encerramentc e
cada livro. No livro de matriculas os cooperantes ser&o inscritos por ordem cronolégica de
admissédo, dele constando:
+ Nome, idade, estado civil, nacionalidade, nimero da identidade, inscricdo no
CPF/MF, profiss8o e residéncia do Cooperante;
¢ Data da sua admissao e, quando for o caso, de sua demissao, eliminagéo ou
exclusao;
« Conta corrente das respectivas quotas-partes do capital social;

13°. Passo — IMPRESSAQO DE NOTAS FISCAIS
/f\\.
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A autoriza¢do para impressdo das Notas fiscais sera fornecida diretamente a grafica,
que o representante legal da Cooperativa encarregar do servigo, € devera ser autorizada
pela Repartigdo Fiscal de jurisdi¢do da Cooperativa. A Cooperativa deverd manter um livra
de Registro de Notas Fiscais, mais informagdes também podem ser consultadas no site do
CEMPRE - http:/iwww.cempre.org.br/.

3.2.2 Projetos para Redugéo e Reciclagem dos Residuos

De acordo com a Politica Naciona! de Residuos Sélidos, um dos itens fundamentais
na elaboragdo dos Planos de Gerenciamento Municipais é ¢ desenvolvimento de projetos
gue estipulem metas para a redugéo e reutilizagéo dos residuos sélidos possiveis.

Para isto, a gestdo municipal podera implantar, além da coleta seletiva em ambito
municipal, pequenas ac¢bes que poderZo contribuir para que a coleta seletiva seja efetiva,

dentre elas o gerenciamento adequado dos resfduos nas instituiges publicas.

Instituigoes Publicas

Pequenos projetos podem trazer grandes resultados, dentre as possiveis agdes
destacam-se:

¢ A elaboragéo de Planos de Gerenciamento de Residuos para cada secretaria
municipal, no Prédic Municipal como nos demais setores de atendimento
publico. Esta agdo além de promover a adequada separagio e destinagao
dos residuos, contribuira de forma a sensibilizar a populacdo;

*» Implantagdc de projetos 5S nos Prédios Publicos, secretarias e escolas
municipais: O 5S surgiu no Japdo no inicio dos anos 1950. Dentre seus
principais objetivos estdo: facilitar as atividades, facilitar a localizagdo dos
materiais disponiveis para o trabalho, evitar o desperdicio,

Todos os projetos deverdo prever metas para a redugdo, reutilizagdo e para a
reciclagem. As Secretarias poderdo promover atividades que incentivem a participagéo dos

funcionarios, premiagdes etc.

Populagido
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Recomenda-se que alguns projetos sejam aplicados em locais estratégicos visando a
propagagio das informagfes para 0 maximo de pessoas possiveis, opgdes sd0 as escolas
municipais, as creches, os centros comunitarios e secretarias diretamente ligadas a
assisténcia social, parques e pragas publicas, centro de eventos etc. Dar publicidade dos
projetos, divulgar as agfes constantemente nos jornais locais, radios etc. colabora para
disseminagdo das informagdes.

3.3 RESIDUOS ESPECIAIS

Os residuos especiais sdo considerados em fung@o de suas caracteristicas toxicas,
radicativas e contaminantes, devido a isso passam a merecer cuidados especials em seu
manuseio, acondicionamento, estocagem, transporte e sua disposicao final.

A Politica Nacional de Residuos Sélidos trata dos residuos especiais na Sec¢ao |l Art.
30 ao Art.35. Como j4& descrito de acordo com esta secio todos os fabricantes,
importadores, distribuidores e comerciantes de residuos enquadrados na categoria especial
sdo obrigados a implementar um sistema de logistica reversa inclusive os produtcs
comercializados em embalagens plasticas, metdlicas ou de vidro e demais produtos e
embalagens considerando o grau e extens@o de impactc a satide pulblica e ap meio
ambiente.

Dentro da classe de residuos de fontes especiais, merecem destaque os seguintes
residuos:

Pilhas e baterias:

As pilhas e baterias coniém metais pesados, possuindo caracteristicas de
corrosividade, reatividade e toxicidade, sendo classificadas como Residuo Perigoso de
Classe |. Os principais metais contidosem pilhas e baterias s80: chumbo {Pb), cadmio {Cd),
mercurio (Hg), niquel (Ni), prata (Ag), litio (Li), zinco (Zn),manganés (Mn) entre cutros
compostos. Esses metais causam impactos negativos sobre o meio ambiente,
principalmente ao homem se expostos de forma incorreta. Portanto existe a necessidade de
um gerenciamentoambiental adequado (coleta, reutilizagdo, reciclagem, tratamento e
disposigdo final correta), uma vez quedescartadas em locais inadeguados, liberam
componentes toxicos, assim contaminando o meio ambiente,

Com base nas resolugdes CONAMA n®. 257 e n° 263 recomenda-se que apds o
esgotamento do potencial energétice as pilhas e baterias sejam encaminhadas pelo proprio
cidaddo aos locais autorizados pela Prefeitura, em redes técnicas de autorizadas por
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fabricantes, ou no préprio estabelecimento comercial onde as pilhas e baterias foram
compradas.

De acordo com artigo 3 da Resolugdo CONAMA n®257 os estabelecimentos
comerciais como as assisténcias técnicas autorizadas pelos fabricantes sio obrigadas a
receber estes residuos e devolvé-los aos fabricantes que tem a responsabilidade pela
destinagéo final dos residuos.

Limpadas Fluorescentes

A lampada fluorescente é composta por um metal pesado altamente téxico o
"Mercurio”. Quando intacta, ela ainda néo oferece perigo, sua contaminagdo se d4 quando
ela é quebrada, queimada ou descartada em aterros sanitérios, assim, liberando vapor de
mercurio, causando grandes prejuizos ambientais, como a poluigdo do solo, dos recursos
hidricos e da atmosfera.

De acordo com a Politica Nacional de Residuos Sdlidos, art. 33 “S&o obrigados a
estruturar e implementar sistemas de logistica reversa, mediante retorno dos produtos apés
0 uso pelo consumidor, de forma independente do servigo publico de limpeza urbana e de
manejo dos residuos sélidos, os fabricantes, importadores, distribuidores e comerciantes
de: agrotéxicos, pilhas e baterias [...] 1ampadas fluorescentes, de vapor de sddio e mercdrio
e de luz mista.”

Recomenda-se os mesmos procedimentos e cuidados dados para o recclhimento de
pilhas e baterias usadas sejam utilizados para o recolhimentos e armazenamento de
lampadas. Os postos de recebimento também poderdo ser os mesmos utilizados para o
recebimento de pilhas e baterias.

Oleos Lubrificantes

Os dleos sio poluentes devido aos seus aditivas incorporados. Os piores
impactosambientais causados por esse residuo s80 0s acidentes envolvendo derramamento
de petréleo e seus derivadosnos recursos hidricos. O édleo pode causar intoxicagdo
principalmente pela presenga de compostos como otolueno, o benzeno e o xileno, que séo
absorvidos pelos organismos provocando cancer e mutagdes, entreoutros distlrbios.

Diariamente sdo utilizados milhdes de litros de 6leos em lanchonetes, bares e
restaurantes. O 6leo langado diretamente no meio ambiente polui a 4gua e o solo causando
impactos muitas vezes irreversiveis. O 6leo pode e deve ser reciclado, sua reutilizagdo é
passivel como dleo para motosserras, para asfalto, éleo desmontante para compensados,
éleos para fertilizantes, sabae dentre outros.

N
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Todos os locais e estabelecimentos que trocam e revendem éleo lubrificante deve ter
um local reservado para armazenamento desses residuos. Os residuos de dleos e graxas
devem ser devidamente armazenados conforme as normas da ABNT NBR n°. 12.235/88
estando devidamente identificados.

Conforme consta na Resolugo CONAMA n®, 382/2005, os produtores, importadores
e revendedores de 6leos sdo responsaveis pela coleta e destinagdo final dos residuos de
oleos e graxas. Nos locais como postos de combustiveis e demais estabelecimentos que
trabalhem com estes produtos poderdo ser instalados pontos de coleta para populagdo

através de parceria publico-privada.

Pneus: No Brasil, aproximadamente100 milhdes de pneus usados estic espalhados
em aterros sanitarios, terrenos baldios, rios e lagos, segundo estimativa da Associagéo
Nacional da Industria de Pneumaticos — ANIP (2006). Sua principal matéria-prima é a
borracha vulcanizada, mais resistente que a borracha natural, ndo sedegrada facilmente e,
quando queimada a céu aberto, gera enormes guantidades de material particulado egases
téxicos, contaminando o meio ambiente com carbono, enxofre e outros poluentes. Esses
pneusabandonados ndo apresentam somente problema ambiental, mas também de salde
publica, se deixados emambiente aberto, sujeito a chuvas, os pneus acumulam agua,
formando ambientes propicios para adisseminagio de doengas como a dengue e a febre
amarela. Devido a esses fatos, o descarte de pneus &€ hojeum problema ambiental grave
ainda sem uma destinagéo realmente eficaz.

Os pneus ao perderem sua utiidade e se tornarem residuos, causam encrmes
problemas para o meio ambiente e para saida da populagéo. Sd0 contaminantes e ndo se
tem ao certo ¢ prazo limite de sua decomposigdo, além disso, acumulam agua e podem se
tornar fontes disseminadoras de vetores causadores de doengas como a dengue.

De acordo com a Resolugdo CONAMA n°. 258 de 26/08/1999 é de responsabilidade
das empresas fabricantes e importadoras de pneumaticos a correta disposigéo final destes

residuos.

Embalagens de Agrotéxicos: Os agrotdxicos s&o insumos agricolas, produtos
quimicos usados na lavoura, napecuéria e até mesmo no ambiente doméstico coma:
inseticidas, fungicidas, acaricidas, nematicidas, herbicidas, bactericidas, vermifugos. As
embalagens de agrotdxicos sdo residuos oriundos dessas atividades e possuemtéxicos que
representam grandes riscos para a sadde humana e de contaminagdo do meio ambiente.
Grandeparte das embalagens possui destino final inadequado sendo descartadas em rios,

gueimadas a céu aberto, abandonadas nas lavouras, enterradas sem critério algum,
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inutilizando dessa forma &areas agricultaveis econtaminando lengbis freaticos, solo e ar. Além
disso, a reciclagem sem controle ou reutilizagdo para o acondicionamento de agua e
alimentos também sdo considerados manuseios inadequados.

Em geral, as embalagens de agrotdxicos também devem ser devolvidas aos
estabelecimentos revendedores. Os agricultores deverdo se atentar ha algumas cendigbes
prévias de armazenamentos dessas embalagens até que a quantidade torne viavel a viagem
até o revendedor para entrega-las.

O agricultor devera possuir um local para armazenamento temporario que sejz
coberto, ventilado e bem arejado. A embalagem antes de ser armazenada devera ser lavada

através do método da triplice lavagem que consiste em;

1°. Esvaziar totalments a
em no ta

.y

o Ad|c|onar égua hmpa a Rp—
embalagem até %4 de volume

39 Tampar bem a embalagem e
agitar por 30 segundos;

- 49 Despejar a 4gua da lavagem no
tanque do pulverizador;

4

8° Inutilizara e
ou metalica, perfurando o fundo;

s

6° Armazenar no local apropriado

Figura 53 - Fluxograma - método da triplice lavagem

Na Tabela 50 segue as principais legisiagbes pertinentes ao recclhimento e

destinagdo final destes residucs.
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Tabela 50 - Leiglslagoes partlnentes acoletae destlnagao f’nal dos remduos especiais.
Residuo Especlal % '

Resolugéo CONAMA n"l 257 de 30/06/1988;
Resolugiio CONAMA n°. 263 de 12/11/1999;
Lei n°. 6.938 de 31/08/1981;

Pilhas e Baterias

Lampadas fluorescentes Lei n°. 10.165 de 27/12/2000

Qleos e graxas Resolugéo CONAMA n®. 362 de 23/06/2005

Pneus Resolugdo CONAMA n®, 258 de 26/08/1999
Lei n® 7.802 de 11/06/1988;

Agrotdxicos Lei n®. 9.974 de 06/06/2000;

Resolugcio CONAMA n°. 334 de 3/04/2003

Resumo de classificagio e procedimento

Para um melhor entendimento quanto aos procedimentos para coleta, transporte e
destinagéo final dos residuos classificados como especiais, segue na Tabela 51 um resumo
detalhado das legisla¢des e resolugdes pertinentes a cada etapa do processo por tipo de
residuo,

Vale ainda ressaltar que a operacionalizagdo da logistica reversa no municipio de
Maringd pode caminhar para efetividade se o poder publico em parceria com os
estabelecimentos comerciais e industriais diversos iniciar campanha de adequagao a politica
nacional de reslduos sélidos.

De acordo com o artigo 33 desta lei, ficam obrigados a estruturar e implementar
sistema de logistica reversa os fabricantes, importadores, distribuidores e comerciantes de;
pilha e baterias; pneus; dleos lubrificantes seus reslduos e embalagens; lampadas
fluorescentes, de vapor e mercurio; produtos eletroeletrdnicos e seus componentes.

A prefeitura podera iniciar um trabalho educativo junto a essas empresas.
Recomenda-se que seja feito um levantamento de todas as empresas instaladas no
municipio e que devam se enquadrar as diretrizes de logistica reversa. Essas empresas
receberam comunicade referente & necessidade de adequacdo e mesmo da
institucionalizagdo do Plano Municipal de Saneamento Bésico — Médulo Limpeza Pudblica e
manejo de residuos solidos.

E importante que as empresas sejam informadas das possibilidades de adequag3o.
De acordo com a prépria Politica Nacional de Residuos Sélidos as empresas podem:

+ Implantar procedimentos de compra de produtos @ embalagens usadas;
+ Disponibilizar em parceria com o poder publico, locais para entrega veluntéria
dos residuos;
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» Atuar em parceria com cooperativas ou empresas privadas que beneficiem as

embalagens e residuocs;

Com a aprovagéo do Plano de Saneamento Bésico — Médule limpeza Urbana e
Manejo de Residuos Sélidos, recomenda-se que o municlpio adeque sua legislacio
ambiental tornando obrigatério a logistica reversa das empresas instaladas em Maringa,
inclusive referenciando prazo, san¢des e penalidades para as empresas que estiverem em
desacordo com a legislagdo. O Municipio podera iniciar o processo convidando os setores
empresariais ja consolidados no sistema, tanto em ambito Estadual como Federal, para
negociacoes e formagbes de parcerias.

N
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3.4 RESIDUOS DA CONSTRUGAO CIVIL

De acordo com a Resolugdo CONAMA 307 é obrigagdo do poder piblico apresentar
aos geradores de residuos de construgdo civil a responsabilidade pela coleta, transporte ¢
destinagdo correta dos residuos. Como respaldo para o gerenciamento dos Residuos da
Construgéo Civil recomenda-se que seja elaborada legislagdo especifica municipal que
disponha sobre o descarte e a disposigdo final dos reslduos provenientes da construgéo
civil. Tal legislag@o devera considerar A Resolugdo CONAMA n°. 307 de 5 de julho de 2002,
estabelece diretrizes, critérios e procedimentos para a gestio dos residuos da construgio
civil e a a Lei Estadual n°. 12.483, de 22 de janeiro de 1899. Além disto, o municipio podera
elaborar em um segundo momento seu Plano Municipal de Gerenciamento de Residuos da
Construgao Civil.

Recomendagdes para destinagao Final dos RCC

Atualmente as seguintes opgdes para a destinagdo correta de residuos da

construgdo civil sdo:

+ A reutilizagdo dos residuos: A reutilizagdo dos residuos da construgao civil
apresenta vantagens econdmicas e ambientais. Os residuos podem substituir
materiais convencionais utilizados na construgdo civil para pavimentagao
como hase, sub-base ou revestimento primério, como agregado para concreto
apds passar por unidades de reciclagem podendo ser agregado a concretos
ndo estruturais, pode ainda ser reutilizado como agregado na argamassa
apos ter passado por processador na prépria “argamasseira” que moem o
entulho na obra, além de poder ser reutilizado para cascalhamento de
estradas, preenchimento de vazios em construgbes e reforge de aterros.

+ Destinagio para unidades de reciclagem de entulhos: atualmente sdo
poucas as unidades de reciclagem de residuos de construgao civil no Pais.
De acordo com dados do IBGE (2000) apenas 12 dos 5.507 municipios
brasileiros possuem centros de triagem e reciclagem de residucs em
operagdo. A implantagdo de uma unidade de reciclagem de entulhos exige
que se tenha uma area para a deposigdo dos residuos com uma linha de
separag¢fio, um britador que processo 0 residuo para a granulometria

desejada e um local para armazenamento, Os produtos que podem ser

N
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gerados em uma unidade de reciclagem s&o: briquetes para calgada, blocos
para muros e alvenaria para casas populares dentre outros.

Considera-se que a reutilizagdo desses materiais seja ainda a destinagdo mais
adequada. A implantagdo de uma unidade de reciclagem de entulhos no municipio pode ser
uma proposta viavel para curto prazo (4 a 5 anos), considerando o tempo necessario para
as liberagGes documentais e de licenciamento ambiental, como da elaboragdo e implantagéo
de projetos de educagdo ambiental para que a populagéo e os grandes geradores também
possam se adequar as normativas,

Outra altemativa é a formagfio de parcerias com as Pedreiras locais ja em
funcionamento tendo em vista ¢ pequeno volume inicialmente a ser recolhido. Recomenda-
se ainda que a legislag@o a ser elaborada delimite e diferencie os pequenos dos grandes
geradores, onde os pequenos geradores sejam 0s que gerem ate 3m* de residuos por ano e
por abra e os grandes geradores aqueles que gerem acima de 500 L anuais.

Para facilitar a coleta dos residuos gerados pelos pequenos geradores a prefeitura
municipal tem por intuito criar um n®.de telefone para contato da populagdo junto a
prefeitura. Os pedidos seréo registrados e atendidos em ordem cronoldgica. O critério de
atendimento devera considerar a quantidade de residuos gerados e o nivel de renda da
familia a ser atendida.

3.5 RESIDUOS INDUSTRIAIS

Os residuos industriais s&0 os mais variados possiveis, além da geracao de residuos
comuns devido a permanéncia dos funcionarios na empresa existem os residuos
provenientes da prépria produgfo industrial que podem ser extremamente perigosos e
impactantes ao meio ambiente se nfo dispostos da forma adequada.

De acordo com a ABNT residuos industriais s&o todos os residuos sélidos ou semi-
sdlidos resultantes de atividades industriais incluindo lodos e determinados liquidos cujas
caracteristicas particulares n&o permitem sua disposicdo na rede de esgoto ou no aterro
sanitario comum.

Dentre as op¢des para disposigdo final dos reslduos industriais estdo a incineragéo e
a disposi¢do em aterros industriais. Segundo a Norma ABNT NBR 10 004 de 09/1987, os
residuos sélidos industriais séo classificados nas seguintes classes:

« Residuos de Classe | - Perigosos - Resfduos que, em fungéo de suas
propriedades fisico-quimicas e infecto-contagiosas, podem apresentar risco a

salde publica e a0 meio ambiente. Devem apresentar ao menos uma das

N
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seguintes caracteristicas: inflamabilidade, corrosividade, reatividade,

toxicidade e patogenicidade.;

¢ Residuos de Classe Il - Ndo Inertes - Aqueles que ndo se enquadram nas

classificagfes de residuos classe | ou classe lll. Apresentam propriedades

tais como: combustibilidade, biodegrabilidade ou solubilidade em &gua;

» Residuos de Classe lll - Inertes - Quaisquer residuos que submetidos a um

contato estatico ou dindmico com &gua, n&o tenham nenhum de seus

componentes solubilizados a concentragfes superiores aos padroes de
potabilidade de Agua definidos pelo Anexo H da Norma NBR 10.004.

Sugere-se para o caso das atividades industriais que 0 municipio exija a

apresentagdo do Plano de Gerenciamento de Residuos Soélidos destas empresas ou a

apresentacdo do protocolo de entrega do Plano ao Instituto Ambiental do Parana, drgéo

ambiental fiscalizador que exige a apresentagdo deste plano para renovagéo das licengas

de operagéo.

O municipio poderd exigir também a apresentagdo do relatério proveniente da

auditoria compulséria obrigatéria, de acordo com a Lei Estadual n°. 13.448 de 11 de janeiro

de 2002. De acordo com esta lei em seu art. 4° deverdo realizar auditoria compulsoéria, de 4

em 4 anos as empresas pUblicas ou privadas que desenvolvam as seguintes atividades:

N

[ - refinarias, olecdutos e terminais de petrolec e seus derivadas;

Il - instalagdes destinadas & estocagem de substancias toxicas e perigosas;

lll - instalagdes de processamento e/ou de disposigéo final de residuos
téxicos ou perigosos;

IV - unidades de geragdo e transmiss&o de energia elétrica;

V - instalagtes de tratamento e disposigdo final de esgotos domésticos;
VI - indistrias petroguimicas e siderurgicas;

Vil - indistrias quimicas e metaldrgicas;

VIl - instalagbes portuérias;

1X - atividades de extrac8o e beneficiamento mineral;

X - instalagdes de processamento, recuperacao e destinagio final de lixo
urbano;

Xl - indGstrias de papel e celulose;

Xl - gasodutos;

XIll - usinas de élcool;

XIV - instalagbes e processamento e produgéo de carvéo vegetal;

XV - inddstria de produgfo de cimento;

MR 7] Gestio Ambiental
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XVI - industrias de tratamento de superficie;

XVH - atividades agricolas com uso intensivo de agrotdxico;

XVl - empresas do setor madereiro;

XIX - empresas de extragdo de areia;

XX - instalagfes de processamento e destinagdo final de lixo hospitalar;

XX - curtumes,

O relatdrio proveniente da auditoria compulséria devera conter no minimo:

I - composigdo da equipe auditora e respectivas atribuigGes;

Il - identificagdo da organizagdo e da instalagdo auditada;

{ll - descrigdo das atividades da instalagéo;

IV - objetivos, escopo e plano de auditoria estabelecidos;

V - periodo coberto pela auditoria;

V| - sumario @ metodologia do processo de auditoria;

VIl - lista de documentos legais, normas e regulamentes de referénciz;

VIl - lista de documentos analisados € unidades auditadas;

IX - lista das pessoas contactadas durante a auditoria e respectivas
atribuigdes;

X - constatagdes da auditoria; e

Xl - conclusdes da auditoria, incluindo as constatagoes de conformidades e
ndo conformidades em relagio aos critérios estabelecidos e avaliagdo da
capacidade da organiza¢io em assegurar a continua adequagloc acs

critérios estabelecidos.

Apés a conclusdo da auditoria a pessoa juridica devera apresentar para o 6rgéo
ambiertal responsavel um Plano de Agdo com as devidas corregdes as néo conformidades
encontradas. No Plano deverdo constar os seguintes itens obrigatdrios:

| - aghes corretivas ¢ preventivas associadas as nao-conformidades e
deficidncias

identificadas na auditoria ambiental;

Il - cronograma fisico para implementag8o das ages previstas;

Il - indicagdo da area da organizagdo responsavel pelo cumprimento do
cronograma estabelecido; e

[V - cronograma flsico das avaliagbes do cumprimento das acdes do plano e
seus raespectivos relatorios.
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Em geral, recomenda-se que o municipio considere os seguintes passos para
gerenciamento dos residuos industrials gerados no municipio de Maringa:

1) Atualizagdo de cadastro de todas as indastrias localizadas no municipio
inclusive considerando dados como tipologia da industria, fluxograma do
processo produtivo, se possui licenga ambiental, n° de funciondrios, se
possui programas de gestdo ambiental e de destinagdo adequada dos
residuos sélidos;

2) Revis8o de legislagdo pertinente as atividades industriais e elaboragio de
legislagfio que tome obrigatéria a apresentag@o de plano de gerenciamento
de residuos especifico para as indistrias;

3) Consolidar parcerias do poder plblico com as indastrias para o
desenvolvimento de programas de educagdo ambiental e de coleta seletiva;

4) Fiscalizag&o: controlar de forma efetiva a exigéncia de apresentacdo dos
planos; criar um disk denuncia que possibilite o contato diretc da populagao
junto ao poeder publico para auxiliar nesta fiscalizagéo.

Os dados cadastrais como as demais informagdes a serem levantadas junto as
Indistrias do municlpio poderdo ser armazenadas em um Banco de Dados
Georreferenciados que permitird sua atualizagdo peribdica e também a visualizagdo das
informagdes de forma espacializada o que facilitard o gerenciamento das informagées e
mesmo a fiscalizagdo do poder publico junto s empresas cadastradas.

3.6 RESIDUOS DE SAUDE

Os residuos de servico de salde devem ser tratados de forma adequada
considerando seu nivel de periculosidade. Para tanto 0s estabelecimentos de satde, sejam
eles plblicos ou privados devem seguir a normas e padronizagdes da ANVISA/RDC 306,
CONAMA 358/05 e NBR 12807, 12808, 12809, 12810.

Dentre as agbes pertinentes ao gerenciamento adequado dos servicos de salde

estéo:

£N
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Coleta, transporte e destinagéo final.

A coleta, o transporte e a destinacéo final dos residuos de servigos de salde devem
sempre ser realizados por empresa especializada com licenga emitida pelo érgdo ambiental
responsavel podendo ser exigida a sua apresentagio sempre que necessario,

Locais adequados para armazenamento

Todos os estabelecimentos de saude (postos de salde, hospitais, farmacias, clinicas
odontolégicas, etc.} deverdo ter na area externa do local de atendimento, fugar adequado
para armazenamento temporarios dos residuos até que a coleta pela empresa especializada
seja realizada. O acesso a este local deve ser restrito aos funcionéarios e de facil acesso

pela empresa coletora.

Lixeiras e contéineres adequados

Os residuos armazenados temporariamente para posterior coleta, deverdo estar
armazenados em lixeiras adequadas e identificadas conforme as normas vigentes.

Monitoramento

Cada estabelecimento de saude deve manter um funcionario devidamente treinado
para monitorar e alimentar um banco de dados para controle da quantidade e tipo de
residuos gerados. Poders ser adotada a metodologia da contagem dos sacos de residucs e
das caixas de perfurocortantes antes de cada coleta e o periodo que foram coletados.

Treinamento e seguranga dos funcionarios

As reunides e os treinamentos ja realizados pelo municipio deverao ser continuos.
Todos os funcionarios que manusearem residuos infectantes deverdo utilizar os EPls—
Equipamentos de Protegdo Individual. Além disto, todos os funcionarios deverdo passar por
exames periddicos (admissdo, retomo de trabalho, mudanga de fung@o etc.)

Recomenda-se ainda que seja fornecido através do site oficial da Prefeitura
Municipal, relagdes de empresas de recolhimento, transporte e destinagao final de residuos
da saude incentivando e facilitando aos hospitais e clinicas do municipio o acesso a tais
informagGes.

Estas informagdes poderdo estar agregadas em um Banco de Dados em SIG —
Sistema de Informag¢des Geograficas que pemmitird a visualizago espacializada das

informagbes contidas neste banco de dados, como por exempio, a visualizag8o em mapa

N
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dos locais onde estdo instaladas essas empresas e as respectivas distdncias das unidades

a serem atendidas pelo servigo.

3.7 LIMPEZA PUBLICA

O atendimento as necessidades de limpeza de areas pulblicas é de exirema
importéncia. Considerando além do aspecto visual e paisagistico, a manutengao de terrenos
baldios com capina, a poda de arvores em areas de risco, € a varrigio de pragas e outros
locais de acesso publico, garantem seguranga para populag¢do € o controle de disseminagéo
de vetores causadores de doen¢as como a dengue, hoje um grave problema de salde
publica enfrentando pelo Estado.

3.7.1 Varrigdo

O servigo de varrigdo ¢ um dos mais importantes no que se refere a limpeza publica
e deve ocorrer de forma regular, Este servigo pode ser executado de forma manual com o
auxilio de vassouras apropriadas e carrinho para disposigdo dos residuos ou de forma
mecanizada. Para que o servigo ocorra de forma adequada visando a4 minimizagao do tempo
e também do desgaste dos funcionarios & necessario que este servigo seja previamente
planejado onde ja estejam estabelecidos os itinerarios, a frequéncia e os horarios em fungio
de alguns itens a serem considerados:
» Importancia de cada malha e/ou regido do municipio;
» Grau de urbanizagdo;
» Em locais que representem perigo a populagéo;
e« Em &reas que possam ocorrer entupimento de bocas de lobo em épocas de
chuva.
O dimensionamento da frequéncia do servigo de varrigdo deve considerar a dinamica
diaria do municipio e deve ser realizada conforme o tipo de uso de solo de cada regifio

conforme segue na Tabela 52.
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Areas’:

T bela 52 - Frequéncia de V rri ao conforme o tipo de uso do solo.

Local com grande ﬂuxo
de pedesires

. requéncla - Observagio
No minimo 2 vezes por | Repasse nas vias de
semana maior movimentagéo

Locais proximos a

No minimo 3 vezes por

dacesso

areas comerciais Diuro semana (alternado) -

locais com  baixa .

densidade populacional Diurno Semanal -

Gentrais, comerciais, e e e

industriais, turisticas e Noturno Diariamente ge e e

principais  vias de : )
movimentagdo

Feiras e eventos

Apés a realizagdo do

evento

Eventualmente

Apds a venda de
produtos como
pescados as vias
devem ser lavadas e
desinfetadas

Fonta: ECOTECNICA, 2008.

A mecanizaglo deste servigo & indicada em algumas situagdes: vias rapidas com

grande fluxo de velculos, tineis e viadutos que podem apresentar risco ao funcicnario que

executard o servico e em 4reas turfsticas. Outra situagio diz respeito ao déficit de

funcionarios publicos disponiveis para realizag@o da coleta. Gomo destacado no diagnéstico,

pouco tem sido ¢ n°. de interessados nos concursos publicos para as vagas destinadas a

limpeza pulblica do municipio de Maringa. Tendo em vista que a demanda é a mesma e o n®,

de funciondrios reduzido, a sclu¢io pode ser mecanizagdo para algumas areas ou a

execu¢ao do servigo por empresa especializada.

Na Tabela 53 segue alguns tipos de equipamentos utilizados para a execugdo da

varricdo de forma mecanizada, sua descrigdo e a utilizagdo mais indicada.

Tabela 53 - Tipos de varredelras mecamzadas

EQUIPAMENTOS: "DESCRICAD" - UTILIZAGAO
Trata-se de  equipamento
utilizado na varrigéo

Equipamento autopropelido, Eecanlzada de Iogradouros.
com aspiragio, dotado de duas | - 98ral esses equipamentos
MINI vassouras frontais e  bicos despertam a curiosidade
VARREDEIRA publica, chamando atengéo da
aspersores de agua para lacs dad
minimizar a ag8o da poeira. popuiag=o para os culdados € a
modernizagdo do sistema de
limpeza wurbana da cidade
implantado pela prefeitura.
Equipamentc de porte médio, | Como todas as demais
autopropelido, sem aspiragfo, | varredeiras autopropelidas,
com recipiente de 2,3m? | este equipamentc também néo
VARREDEIRA dotado de duas vassouras | tem fabricantes no Brasil. E
MECANICA frontais e uma central, com | utilizado na varricdc de
bicos aspersores para | logradouros por onde trafegam
minimizar a suspensdc de | vefculos em alta velocidade,
poeira durante a operacao. tornande-se um bom substituto
SN
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’7 para a varrigdo manual nos
focais que apresentam risco de
atropelamento para os
varredores.
Equipamento com capacidade | Essa maguina possui  uma
VARREDEIRA para 6rT13, dotade de aspiragéo vassoura lateral e outra central,
MECANICA por meio de ventoinha e motm.' aqonagjas por rnolgres
SOBRE CHASSI auxiliar, montad.o sobre chassi | hidraulicos, incluindo _ bicos
com capacidade para | aspersores para evitar a
transportar 14t de PBT. suspenséo de poeira,
Esse equipamento também &
utilizado na varricdo
mecanizada de taneis,
Equipamento autopropelido, | viadutos, vias publicas
com aspiragio. Possui { extensas, com alto trafego. O
recipiente com 2,5m’ de | recipiente de defritos, quando
Jégzﬁl%il%% capacidade & é do’fado de duas | cheio, pode ser despejado
GRANDE PORTE vassouras laterais e uma | diretamente na carroceria de
central, com bicos aspersores | um caminhao basculante
para minimizar a suspenséo de | operando em comboiag,
poeira, evitando assim o deslocamento
da propria varredeira para
despejar sua carga no local de
transbordo.

Fonte: RESOL, 2007.

Com base nas informacgBes obtidas no diagnéstico considera-se que o servigo de
varrigdo desenvolvido no municipio é adequado, pois possui rota, periodicidade e

planejamento adequado.

3.7.2 Capina e Rogagem

Foi possivel constatar que a capina e a rogagem no municlpio de Maringa abrange a
todos os bairros e distritos conforme demanda constatada pela Secretaria de Servigos
Publicos, entretanto, recomenda-se que seja feito levantamento de campo atual em todo ©
municipio para que seja verificada a existéncia de areas que necessitem deste servigco com
urgéncia. Estes dados poderdo ser armazenados em um SIG — Sistema de Informagéo
Geografica para facilitar o planejamento e a gestdo dos servicos.

E necessério que a populagdo tenha um canal direto com o poder publico para
solicitagBes, este podera ser realizado junto ao servigo de solicitagdo de poda e corte de
arvores conforme grau de importdncia e risco para a populagao.

Além disto, o reconhecimento das areas que necessitam deste servigo atualmente no
municipio servird como base para que possa estipular os materiais e pessoal necessario
para o servigo, sendo que tais exigéncias devero ser contempladas nos contratos futuro.

N
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O servigo eficiente de capina e rogagem em lotes vazios no municipio sdo
importantes e necessdrios. Além do embelezamento paisagistico, evitarn a disseminagio de
animais pegonhentos e inibem a agéo de assaltantes.

3.7.3 Poda e corte de arvores e limpeza de bocas de lobo

A poda s o corte de arvores na cidade de Maringa ocorrem através de solicitagGes da
populacdo protocoladas na ouvidoria municipal pelo nUmero 156. O setor responsavel ¢ a
geréncia de podas e remogdes pesadas. Os protocolos sdo atendidos em ordem cronoldgica
de pedidos, portanto, este servigo ndo mantém uma periodicidade. E dada prioridade ao
corte aquelas arvores que, por exemplo, interferem na sinalizagdo do trénsito, dificultam a
iluminagdo publica, apresentam risco de queda por estarem no final de suas vidas uteis ou
por apresentarem problemas fitossanitarios (pragas e doengas) e os galhos invadem as
fachadas das edifica¢fes.

Por néo se tratar de um servigo de necessidade regular, entende-se que o sistema
de atendimento por ordem cronoldgica seja adequado. Entretanto, é necessario que os
responsaveis pelo atendimento fiscalizern o andamento dos atendimentos para que os
mesmos ndo atrasem demais. Uma ferramenta que podera auxiliar no planejamento e
controle do atendimento da demanda de corte de arvores é o SIG — Sistema de Infermagéo
Georreferenciada com um banco de dados onde estejam dispostas informagdes referentes a
quantidade de pedidos espacializados por bairro, zona cu area do municipio, as condigbes
fitossanitarias dessas &rvores, etc.

Recomendamos também, que o Plano de Arborizagéo do municipio seja revisto.
Com a atualizag8o das informagdes contidas no plano muitas informagdes necessarias para
o controle & planejamento da execugéo do servigo poderéio ser atualizados no SIG.

Outra questdo levantada pela administragdo local, diz respeito aos tocos que
permanecem nas calgadas apoés o corte das arvores. Atualmente os equipamentos utilizados
para a remogéo das arvores ndo permitem a remocdo dos tocos. Recomenda-se para este
caso que seja revista a Lel incluindo a possibilidade de passar a responsabilidade de
retirada dos tocos para os proprietarios das residéncias onde as arvores foram removidas ou
a aquisicdo de equipamentos mecanizados apropriados.

Mesmo com o atendimento cronolégico por prioridade, sabe-se que o atendimento
dos pedidos fica muito aquém das necessidades devido o déficit de funcionarios. Neste caso
o municipio podera contratar empresa especializada para execug¢do dos servigos, ao menos
dos mais urgentes e que estejam atrasados, podera também adquirir equipamentos que

"/-\\ ....................
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realizem o servigo de forma mecanizada (destocadores) o que auxiliara os funcionarios
disponiveis e tornara mais rapida a execugao do servigo.

Quanto a limpeza de Bocas de Lobo, s&o feitas conforme prioridades, como no caso
de locais onde se encontra &gua parada. Da mesma forma que o servico de capina,
rogagem e poda de arvores, recomendam-se a principio, seja feito um levantamento do
nimero de bocas de lobo que estejam entupidas, elaborando um planejamento para que
esses locais sejam limpos em carater de urgéncia.

Apds a realizagéo deste trabalho, a limpeza podera ser feita conformme demanda e
solicitagdo da populagé@o que poderéo ser feitas pelo mesmo sistema de solicitagdo de poda
e corte de arvores e capina e rogagem.

3.8 DESTINAGAO FINAL

Considera-se por destinagéo final, a deposi¢gdo em local apropriado dos residuos e
rejeitos provenientes da coleta puiblica. Visando a minimizagdo da quantidade desses
residuos e rejeitos é que a Politica Nacional de Residuos Sélidos determina que na gestéo e
no gerenciamento de residuos sélidos seja observada a seguinte ordem de prioridade: nao
geragdo, reduglo, reutilizagéo, reciclagem, tratamento dos residuos sélidos e disposicac
final ambientalmente adequada dos rejeitos. Considera ainda que tecnologias possam ser
utilizadas visando a recuperagdc energética dos reslduos soélidos urbanos, desde que
comprovada a viabilidade técnica e ambiental @ com implantagdo de monitoramento de
emissdo de gases toxicos.

Todos esses servicos direcionados a destinagdo final de residuos podem ser
realizados diretamente pelo poder plblico, por empresas privadas terceirizadas ou por

parceria publico-privada.

3.8.1 ATERRO SANITARIO

Segundo o Sisterna Nacional de Informagtes sobre Saneamento - SNIS (2008)
entende-se por Aterro sanitario a instalacdio de destinag@o final dos residucs solidos
urbanos por meio de sua adequada disposi¢io no sclo, sob controle técnico e operacionai
permanents, de modo a que, nem os residuos, nem seus efluentes liquidos e gasosos,
venham a causar danos a saude pdblica e/fou ao meio ambiente.

No Parand a resolugdo que estabelece os requisitos, critérios técnicos e
procedimentos para seleg&o de areas para implantagéo de aterros sanitarios é a Resolugéo
Conjunta n°. 01/2006 SEMA/IAP/SUDERHSA., Conforme esta resolugdo Aterro Sanitario “é

uma técnica para a viabilizagfo da disposi¢cdo de residuos soélidos urbanos, sem causar
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danos a saude publica e a sua seguranga minimizando os impactos ambientais, técnica esta
que utiliza principios de engenharia para confinar os reslduos sodlidos na menor area
possivel e reduzi-los ao menor volume permissivel, cobrindo-os com uma camada de terra

na concluséo de cada jornada de trabalho, ou intervalos menores, se necessario”.

Conforme consta no art.4° e 5°. desta resolugéo:

* O projeto do aterro devera estimar vida util de no minimo 10 anos;

+ O projeto devera visar paralelamente, implantagdo e/ou aprimoramento do
programa de coleta seletiva objetivando um aumento na vida util deste aterro;

« Para o licenciamento ambiental da area destinada ao aterro deverd ser
apresentando 0 PGIRS — Plano de Gestio Integrada de Residuos Sdlidos
contemplando ¢ projeto de implantagdo de coleta seletiva e incentivo as
cooperativas e associagdes de catadores;

+ |ndependente do tratamento dos efluentes propostos devera ser adotado
processo de recirculag@o de 100% do efluente liquido gerado para a massa ja
existente, mantendo o circuito fechado.

O estudo locacional para instalagdo de um aterre sanitario deve considerar vérios
fatores, pois sua atividade gera grandes impactos ambientais e sociais. Para auxiliar na
definigdo do melhor local ¢ CEMPRE - Compromisso Empresarial com a Reciclagem
elaborou uma tabela onde constam os principais requisitos a se considerar:

Tabela 54 - Critérios para prlorizagdo das areas para instalagio de aterro sanitario.

Dados nacossarios... ‘Adequad; 1.:%: Ndo-recomendada
Vida dtil Maior que 10 Mencr que 10 anos (a critério do 6rgdo
anos ambiental)
PP . Menor que 5Km Maior
Distancia do centro atendido 5-20Km que 20km
. . Unidade de conservagio
Zoneamento Ambiental Areas sem restrighes no zoneamento ambiental e correlata
Vetor de Vetor de )
Zoneamento Urbano crescimento crescimento Vetor d?“fg?sg; mento
minimo intermediério princip
Densidade Populacional Baixa Média Alta
_LrJ:roraesocupagao das Areas davolutas ou pouco utilizadas Ocupagéo Intensa
Valor Da Terra Baixo Médio Alto
Aceitagdo da populagdo
E de entidades ambientais Boa Razoavel Oposigdo Severa
Nao governamentais
o 3 < declividade | 20 = declividade s Declividade < 3 ou
Declividade do terreno(%) <20 30 declividade > 30
Distancia aos cursos = x
' . Menor que 200m, com aprovagie do érgéo
D'agua (corregos Maior que 200m ambientalresponsavel,
Nascentes, etc.).

Fonte: CEMPRE, 2000,

N
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Portanto, com base na Tabela 54, foram delimitadas algumas possiveis areas para
estudo de viabilidade de implantagdo de aterro sanitario. Ainda de acordo com este estudo a
area escolhida levou em consideragdo a auséncia de rios e nascentes a menos de 200
metros e uma preximidade de até 1.000 metros das principais estradas de acesso.

3.8.1.1 Conslderagoes para analise prévia

Com base nas recomendagbes do CEMPRE - Compromisso Empresarial com a
Reciclagem para o levantamento de areas prioritarias para instalagdo de aterros sanitarios
mais as recomendagdes do |AP - Instituto Ambiental do Parand foram determinadas
algumas areas possiveis para estudo de viabilidade técnica (sondagens, testes de
percolagdo do solo, profundidade de lengol freatico) e viabilidade econdmica (valor da terra)
tendo por objetivo a delimitagio de &rea para instalagéo de aterro sanitario no municipio de
Maringa.

Esta andlise prévia considera os seguintes itens:;

> Distancia do Centro Atendido;

» Declividade do Terreno;

» Distancia dos cursos d'agua;

» Vias de acesso e distdncia das estradas principais;

Ressalta-se que a instalagdo de um aterro sanitario exige estudos técnicos mais
especificos nédo tratados neste relatério. Para a instalagdo de um aterro sanitario é
necessaric um conjunto de fatores favoraveis tanto em aspectos ambientais como
construtivos. O tipo de solo e a profundidade do lengo! freatico sdo elementos decisivos. O
ohjetivo deste relatério é apenas auxiliar estrategicamente o municipio, restringindo algumas
4reas possiveis com base em estudos utilizando ferramentas de geoprocessamento.

Os itens especificados acima foram determinades com base nos mapas de
declividade, hipsometria e delimitagfio de sub-bacias hidrograficas (Figura 54);

» Distancia do Centro Atendido: Conforme segue na Tabela 54 as areas
indicadas para instalagdo de um aterro sanitdrio devem estar localizadas a
uma distancia minima de 5 km do centro atendido e a menos de 20 Km do
Centro atendido para ser viavel economicamente;

» Declividade do Terreno: a recomendagio &€ que as areas escolhidas
estejam em locais onde a classe de declividade esteja entre 3% e 20%;

> Distancia dos cursos d’dgua: recomenda-se que a distdncia de cursos de
égua e nascentes esteja acima de 200 m;

N
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Figura 54 - Delimitagdo de areas possiveis para instalacdo de aterros.
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Estudos técnicos

» Levantamento planialtimétrico: Conforme recomendagdo do AP, este
levantamento devera ser realizado com base em escalas de 1:500 ou 1:250
com curvas de nivel de metro em metro especificando os divisores de agua e
indicag&o de acessos, georreferenciadas.

> Sondagens no solo: as sondagens para reconhecimento do subsolo deverao
ser realizadas a trado manual, com profundidade entre 6 e 12 m. O numero
de furos seri determinado em fungéo da area do aterro e devera variar entre
no minimo 5 (cinco) e no maximo 15 (quinze), distribuidos equitativamente na
4rea em estudo. De acordo com o AP, o espago minimo recomendado entre
o lengol freatico e o fundo das valas é de 3,0 metros. Da mesma forma que os
terrenos rochosos néao séo indicados devido 3 dificuldade de escavagio.

> Restrigoes de zoneamento e macrozoneamento como da Lei de Uso e
Ocupagdo do Solo: a drea escolhida ndo poderd estar localizada em locais
resiritos com base nas especificagbes na Lei de zoneamento do municipio e
também em locais que tenham restricdes quanto aos vetores de crescimento,

» Vida atil do aterro: A vida udtil do aterro determinada em anos pode ser
obtida por um calculo simples: n°® de valas possiveis em uma determinada
area divindade por 12 meses. O ideal & que a area escolhida comporte no

minimo 10 anos.

Estudos econdmicos e sociais

» A Densidade Populacional: a drea escolhida deve ser classificada por baixa
ou média densidade populacional. Recomenda-se que a partir das areas
indicadas nos mapas seja feito levantamento em campo para identificagdo
das areas de haixa densidade populacional;

» 0O Uso e ocupagdo do solo: indicagdo de areas devolutas ou pouco
utilizadas. A partir das areas recomendadas pela consultoria deverdo ser
feitos levantamentos especificos para delimitagio dessas areas;

» 0O Valor da Terra: Recomendam-se as areas que estejam dentro de um
padrdc economicamente viavel ao municipio. Este levantamento também
devera ser feito posteriormente pela Prefeitura;

» Aceitagao da populagido: a aceitacéo por parte da populagdo como também
das entidades ambientais ndo govermamentais deve ser ao menos razoavel:

N
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recomenda-se a partir da delimitagdo de possiveis areas para instala¢do do
aterro sanitario sejam feitas reunides publicas para disponibilizagao de
informagdes a populagdo como também para discussdo junto &s

comunidades mais atingidas;

Operagio do aterro sanitario

O acesso a trincheira pelo veiculo coletor deve ser realizado por rampa com 15% de

inclinagdo e acesso em marcha ré, tendo o auxilio de um ajudante para sinalizar o ponto de

descarga dos residuos. Os procedimentos dever&o ser realizados periodicamente conforme

segue abaixo:

Tabela 55 - Procedimento para Operagio do aterro samtano
: Procedimento '

Os residuos d|spostos na praga de descarga devera ser coberto por

Diariamente — ne final do dia lona de PVC com espessura minima de 4mm para evitar contato

com a &gua da chuva e reduzir o chorume

Os residuos coletados serdo empilhados e cobertos com a ajuda de

1 vez por semana uma pa& carregadeira. Para a cobertura serd ufilizado o solo

escavado da abertura das valas.

A cada 15 dias

Um ftrator devera rampear, compactar e nivelar em uma cota de
20cm os residucs da vala, reaterando até o nivel de greide do
projeto com material de cobertura estocado ao lado da vala.

Em geral um aterro sanitario devera atender no minimo aos seguintes requisitos:

N

instalagdo de apoio;

Sistema de drenagem de aguas pluviais;

Sistema de coleta e tratamento de liquidos percolados e de drenagem de
gases formados a partir da decomposigdo da matéria orgéanica presente no
resfduo;

Impermeabilizagio lateral e inferior de modo a evitar a contaminagio do
lengol freatico;

A quantidade de residuos depositada deveré ser controlada na entrada no
aterro — o controle consistirA na anotag@o por funcionario da pesagem,
procedéncia, composi¢éo do lixo, horario de entrada e saida dos veiculos;

O acesso de pessoas estranhas devera ser proibido no local;

Os gases liberados devido a decomposicdo dos materiais podera ser
reutilizado, sendo captados e queimados como sistema de purificagdo de ar
ou utilizados como fonte de energia (ECOTECNICA, 2008).
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3.8.2 COMPOSTAGEM

O processo de compostagem € constituldo por duas fases distintas: tratamento fisico
e tratamento biolégico. Entende-se por tratamento fisico o preparo dos residuos de forma a
favorecer a agdo biolégica. O reslduos sofre um processo de triagem manual ou mecanica
onde sdo retirados os componentes nio-biodegradaveis, Na sequéncia os residuos séo
triturados e homogeneizados.

O tratamento biolégico consiste na fermentagdo ou digestdo dos residuos através da
acdo dos microorganismos ja presentes ou introduzidos no processo através da adicdo de
lodo de esgoto,

QO composto orgénico produzido através do processo de compostagem € rico em
himus e nutrientes minerais. No solo, 0 himus aumenta sua porosidade o que facilita a
aeracéo das ralfzes das plantas, retengdc de &gua e dos nutrientes. Ja os nutrientes ricos
em nitrogénio, fosforo, potassio, calcio, magnésio e ferro séo absorvidos pelas plantas.

Os compostos orgénicos podem ser utilizados em culturas agricolas associados ou
nio a fertilizantes, entretanto devem atender aos pardmetros e diretrizes da LEl n.°
6.894/1980, do Decreto n®°. 4.954, da Instrugdo Normativa n°. 25 de 23/07/2009 e da Portaria
n°.1/1983 do Ministério da Agricultura.

De acordo com as diretrizes contidas na portaria n°. 1 de 04/03/1983 do Ministério da
Agricultura os compostos orgénicos a serem utilizados na agricultura deverdo atender aocs

seguintes parametros:

Matéria Org 0

Nitrogénio Total Minimo de 10% Menos de 10%
Umidade Maximo de 40% Mais de 10%
Relacdo C/N Maximo de 18/1 2111
Indice de PH Minimo de 6,0 Menos de 10%

Fonte: Portaria n“. 1 de 04/03/83 — Ministério da Agricultura — www.Iraplast.com

De acordo com o ANEXO | da Instrugdo normativa 25 do Ministério da Agricuitura,
Art.2° os fertilizantes orgénicos séo classificados de acordo com a matéria-prima utilizada na
sua producgio. No caso da matéria-prima utilizada ser “fertilizante orgénico que, em sua
producao, utiliza qualquer quantidade de matéria-prima oriunda de lixo domiciliar, resultando
em um produto de utilizag3o segura na agricultura” este sera classificado como de Classe C,
e para aqueles fertilizantes que utilizarem de matéria-prima proveniente do tratamento de
despejos sanitarios serdo categorizados como de Classe D.

TN
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Ainda de acordo com esta normativa, Art.15, e ainda considerando ¢ disposto no Art.
4°, da Lei n°. 6.986/80, os fertilizantes produzidos, importados, comercializados e utilizados
no territbrio nacional deverdc ser registrados no Ministério da Agricultura, Pecuaria e
Abastecimento. Para que seja possivel o registro de produtos categorizados como de classe
B, C e D os mesmos deverao informar:

| = a origem das matérias-primas e sua caracterizag@o em relagdo acs
nutrientes, carbono orgénico, assim como informagdes sobre a presenca e o
teores de elementos potencialmente toxicos, agentes fitotdxicos,
patogénicos ao homem, animais e plantas cu outros contaminantes;

Il - para as matérias-primas de origem agroindustrial, industrial ou urbana,
utilizadas para a fabricagédo de fertilizantes orgénicos das Classes B, C e D,
descritas no art. 2°. Deste anexo, devera ser apresentada licenga ambiental
de operacdo do estabelecimento aprovado o uso destes materiais, ou
manifestagoc do 6rgéoc de meio ambiente competente, sobre a adequacio
de seu uso na agricultura, sob o ponto de vista ambiental.

Além disto, para que o processo de compostagem seja eficiente e permita a
utilizagdo de seu composto como adubo o processo de compostagem deve manter
monitoramento técnico e de profissional especializado no acompanhamento de fatores
como: temperatura, umidade, granulometria, aeragdo das leiras, clima, tempo e velocidade
de decomposi¢do, pois tais fatores influenciam diretamente na qualidade do produto final. O
Art.18 do decreto 25 diz que os fertilizantes provenientes das classes C e D sé poderéo ser
comercializados para consumidores finais mediante recomendagéo técnica de Engenhsairo
Agrénome ou Florestal.

De acordo com Barreira et.al {2006) muitos fatores interferem ou influenciam na
decomposi¢do, na maturagdo e na gualidade do produto final proveniente de um processo
de compostagem, dentre eles a umidade, a temperatura, a relacdo C/N
(carbono/nitrogénios) e os residuos organicos utilizados. De acordo com Rodrigues (1996)
os residuos urbanos altamente contaminados produzem compostos com elevados teores de
metais pesados quando néo realizada a coleta seletiva de forma adequada,

Vale ressaltar que “[...] no Brasil, a coleta separada dos materiais ainda é pouco
executada pelas inimeras dificuldades de ordem econdmica e de logistica e os residuos
orgénicos urbanos, que servem de matéria-prima para o processo. chegam as usinas de
forma misturada, diminuindo a qualidade do composto™ (BARREIRA et al, 2006), além disto,
nas usinas de compostagem o processo manual de separagéo prévia dos residuos implica
em falhas humanas que também interferem na qualidade final do produto tendo em vista a

contaminag@o do compoesto por alguns materiais, principalmente inertes.

A
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Ainda de acordo com ¢ autor, para que o material base (neste caso residuos
urbanos) possa ser transformado em composto adequado para utilizagéo no solo [..] é
necessario que ele contenha apenas restos de alimentos, de jardinagem e de varrigéo”
{BARREIRA et al, 20086). Assim, todo e qualquer material que ndo seja adequado para a
predugdo do composto como garrafas PET, clipes, pilhas, absorventes higiénicos etc séo
consideradas impurezas que podem contaminar o composto final.

Além destas consideragbes vale ainda destacar que para que o adubo proveniente
do processo de compostagem seja utilizado na agricultura, € necessario que também se
considere, além da composigdo quimica, o contelido total de inertes. Os conteudos inertes
presentes nos residuos podem ser faciimente visualizados. Alguns nd&o conseguem ser
segregados na fonte @ nem mesmo nas peneiras e trituradores das usinas. “Sob o ponto de
vista da qualidade para os agricultores, deve ser levado em conta o contetdo de inertes,
pois esse material & visualmente identificavel, j& que apresenta juntamente com o composto,
cacos de vidro, plasticos e outros materiais. Portanto, é desejavel que a quantidade de
inertes seja a menor possivel porque prejudica o valor comercial do composto (BARREIRA
et al, 2008).

No Brasil nao hé legislacdo especifica para a quantidade de inertes presentes no
composto, entretanto, em alguns paises europeus as normas sdo extremamente rigidas. Na
italia, por exemplo, a quantidade de inertes presentes no composto deve ser menor que 3%
do total e na Espanha 0 composto deve ser totaimente fivre de inertes.

Na Figura 55 segue um modelo de fluxograma de uma usina de triagem e
compostagem.
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Fluxoygrama de Operacao
Usina de Reciciagem e Compoastagem de Residuos Sdlidos Urbanas

Fonte: FAPERJ, 2011.

3.8.3 UNIDADE DE VALORIZAGAO E REAPROVEITAMENTO ENERGETICO'

Quande se tem por destinagdo final dos residuos sdlidos a disposigao final em
aterros sanitarios ou lixdes, a preocupagio recorrente das administragbes municipais & o
monitoramento e o controle de possiveis poluentes e contaminantes gerados pela
decomposi¢do natural dos residuos.

Além destes fatores, a de se considerar outros impactos provenientes das
instalagbes de aterros sanitarios: o incdmodo gerado a populagdo residente préximo ao
aterro, a desvalorizagdo imobilidria, contaminag¢&o do solo e do lengol fredtico e a emisséo
de gases de efeito astufa.

Diante disto, muitas alternativas tecnolégicas tém surgido no intuito de minimizar tais
impactos, dentre eles a utilizagdo dos residuos como matéria prima para geragdo de energia
elétrica. Desde a década de 1980 paises como Estados Unidos e Japdo utilizam de residuos
sdlidos para geragdo de energia em termelétricas.

" Devido a escassez de materials tedricos produzidos no Ambito de unidades de valorizagéce de aproveitamento
energético através de residuos, a maior parte dos dados, conceitos e informagdes contidas neste tapico foram
retiradas do trabalho elaborado pelo Ministério de Minas e Energia do Brasil, elaborado em 2008 objetivando
analisar a viabilidade técnica e socioecondmica de aproveitamento energético no municipic de Campo Grande-
MS.
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Em ambito nacional, vale ressaltar o Plano Nacional de Energia 2030 PNE do
Ministério de Minas e Energia que considera em suas metas a possibilidade de instalagéo
de termelétricas utilizando como matéria prima os residuos sdlidos urbanos.

Na Tabela 57 segue a rela¢fo de alguns paises e a porcentagem quanto ac tipo de
destinagao final dos residuos soélidos urbanos.

Tabala 57 - Destinagao Flnal dos residuos solidos urbanos em alguns Paises

Pais . ‘Aterro Sanitério
Holanda 12%
Suica 13%
Dinamarca 11%
Estados Unidos 24% 8% 13% 55%
Austrélia 20% <<1% <1% 80%
Alemanha 15% 5% 30% 50%
Japdo 15% - 78% 7%
Israel 13% - - 87%
Franga 12%(2) n.i. 40% 48%
BRASIL 8% 2% - 90% (3)
Reino Unido 8% 1% 8% §3%
Grécia 5% - - 85 % (3)
italia 3% 10% 7% 80%
Suécia 3% 5% 52% 40%
México 2% - - 98 (3)%

Fonta: MINISTERIO DE MINAS E ENERGIA, 2008,
{1} Basicamente incineragdo;
(2) As estatisticas incluemn a compostagem;
(3) Incluem aterros controlados e lixdes

A geracéio de energia elétrica se da basicamente por duas formas — a incineragio e
processamento hioldgico. O primeiro apresenta alguns riscos ambientais provenientes da
emissdo de dioxinas e furanos (MINISTERIO DE MINAS E ENERGIA, 2008), entretanto,
com o desenvolvimento tecnolégico muitos filtros foram criados com capacidade para
reduzir a emissdo desses gases. J4 a altemativa bioldgica de processamento consiste na
separagio da parcela orgénica dos residuos que & convertida em adubo através da
compostagem. Durante este processamento é possivel & geragd3o de energia através da
emissdo dos gases gerados na decomposi¢do dos residuos.

Em geral pode-se entdo considerar trés tipos de processamento de residuos para
geracd@o de energia — a produgéo de biocgas com a utilizagdo de aterros sanitarics, a
digestdo anaerdbica (biogas e adubo orgénico) e a incineragado {cogeragio).

1) A PRODUCAO DE BIOGAS ATRAVES DA DECOMPOSICAQ DOS RESIDUQS
EM ATERROS SANITARIOS: o aproveitamento dos gases gerados através da

decomposi¢ao dos residuos com bases em tecnologias de aproveitamento (GDL)
m Gestiio Ambiental 173
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ou o biogas (landfillgas) & considerado um dos mais simples processos de
aproveitamento energético. Consiste basicamente na utilizacdo do biogas
proveniente da decomposicdo anaerdbica da parte orgénica dos residuos. Os
microrganismos agem de forma a transformar os residuos organicos em
substéncias estaveis como didxido de carbono (CO2), agua, metano (CHa4),gas
sulfidrico (H28), mercaptanas e outros componentes (NMOCs - non
methaneorganiccompounds)Em geral um sistema de captagdo GDL é composto
por . pogos de coleta e tubos condutores, um sistema de tratamento e um
compressor, O objetivo principal do sistema & transformar os gases em energia
utif como eletricidade, vapor, combustivel para caldeiras, combustivel veicular e
gasodutos (MINISTERIO DE MINAS E ENERGIA, 2008).

Vantagens

¢ Reduz os gases de efeito estufa;

» Pode gerar receitas adicionais aos aterros atraves da relag@o energia +
crédito de carbono;

» Geragéo de energia ou combustivel;

Desvantagens:

o O aproveitamento econdmico do sisterna é limitado por tempo de 12 a 18
anos que esta relacionado ao tempo de duragéo das emissées;

» A recuperagdo dos gases € parcial, a recuperagdo maxima muitas vezes
limita-se a 50%;

o O custo de implantagdo é alto;

+ A disponibilidade de gases decai ac longo da vida util do projeto;

2) DIGESTAO ANAEROBICA (BIOGAS E ADUBO ORGANICO): Neste sistema o
material orgénico é convertido em diéxido de carbono, metano e lodo através de
bactérias em um ambiente pobre em oxigénio. O gas que é obtido através desse
processo, chamado biogas, inclui metano, didxido de carbono, gases inertes e
compostos sulforosos. Neste sistema é necessario a separagao prévia de alguns
residuos como vidros e metais o que remete a utilizagdo da coleta seletiva na
cadeia. O processo consiste basicamente em quatro fases: pré-tratamento,
digestdo do residuo, recuperagdo do gas e tratamento dos residuos.

7N
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Vantagens:

+ Redugio de residuos dispostos no aterro sanitario;

» A produgdo ndo é limitada pelo tempo de decomposigdo dos residuos
organicos;

s O processo produz adubo orgénico que pode ser reutilizado como fertilizante;

s Mantem-se a necessidade da coleta seleliva

Desvantagens:

s Para que a produgdo de adubo com qualidade efetiva &€ necessario que a
separagao prévia elimine totalmente contaminantes presentes nos residuos;

e O processo uliliza de agua, logo gera efluentes, este efluente deve ser
devidamente tratado antes de seu descarte. Neste caso vale ressaitar que o
processo nao necessita da utilizagdo de agua potdvel podendo mesma ser
utilizada a agua proveniente de esgoto, ou pode-se implantar um sistema de

reaproveitamento constate da agua.

3) INCINERACAO (COGERAGAO): a incineragdo consiste basicamente na queima
dos residuos soélidos para obtengéio de vapor que gera a energia elétrica. Este
processo é semelhante ao utilizado em usinas termelétricas. Em geral uma usina
de incineracdc possui basicamente os seguintes componentes: pogo de
armazenamento do lixo, grelha mével, cdmara de combustao, sistema de
descarga das cinzas, sistema de geragdo de vapor, depurador de gases, filtros de
sacos, ventilador e chaminé. A Tabela 58 traz o poder calorifico de alguns

residuos:
calorlco
——— . i e
Borracha 6.780
Couro 3.630
Téxteis 3.480
Madeira 2,520
Alimentas 1.310
Papel 4.030

Fonte: MINISTERIO DO MEIO AMBIENTE, 2008.

De acordo com estudos elaborados pelo Ministério de Minas e Energia (2008) para
que o aproveitamento energético através da incineracio seja vidvel é necessario que:
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* Para PCI°< 1.675 kcallkg, a incinerago ndo é tecnicamente viavel (além de
dificuldades técnicas, exige ainda a adigdo de combustlvel auxiliar);

* Para 1,675 kcallkg < PCI < 2.000 kecal/kg, a viabilidade técnica da incineragéo
ainda depende de algum tipo de pré-tratamento que eleve o poder calorifico;

+ Para PCI > 2.000 kcal’kg, a queima bruta (“mass burning”) é tecnicamente vidvel.

Vantagens:

¢« Reduz em até 90% os residuos encaminhados para os aterros sanitarios;

e O processo ndo impede a recuperagéo de metais e vidros;

e As cinzas produzidas podem ser reutilizadas como matéria-prima para a
produgdo de cimento do tipo Portland.

* NZo necessita de grandes areas como no caso de aterros;

e Elimina as emiss&es de CH,,

« Aumento na geragdo de receitas para o municipio;

« Expansdo da vida Gtil das reservas de matéria-prima e energia;

» Geragdo de empregos especializados;

¢ Minimiza possiveis erros humanos por se tratar de sistema automatizado.

Desvantagens:

e O processe necessita do poder calorifico de plasticos e papeis para
viabilizagdo do processo, ou de outros elementos combustiveis que
substituam esses materiais;

+ A implantagdo de um sistemalusina de reaproveitamento energética requer
altos custos para implantacao;

# A incineragdc é um processo emissor de toxinas e exige um controle técnico

apurado.

Na Figura 56 abaixo, segue modelos de unidades de valorizagdo e aproveitamento
energético a partir do processo de incineragéo.

Onde PCJ corresponde ao poder calorifico.
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56 Io dalnlnedores. '
Fonte: ENEPLAS, 2010.

3.8.3.1 Licenciamento Ambiental

A incineragéo trata de um assunto novo quanto as possibilidades de disposigao final
dos residuos. No Parana o 6rgdo ambiental responsavel pelo licenciamento ambiental (IAP)
tem por base a Resolugao SEMA n°. 043/08 para estabelecer os procedimentos adequados
para o licenciamento de incineradores.

De acordo com esta Resolugdo em seu art.7°. para os empreendimentos de
incineragdo de residuos é obrigatério a apresentagdo de um RAP - Relatério Ambiental
Prévio e dependendo do porte do empreendimento e caracteristica dos residuos podera ser
exigido pelo IAP, a elaboragdo de um EIA — RIMA : Estudo de Impacto Ambiental e Relatério
de Impacto do Meio Ambiente com a realizagéo de audiéncia publica.

O procedimento para licenciamento ambiental® consiste na:

o Vistoria Prévia: que tem por finalidade qual das areas apresentadas pelo
empreendedor devera passar por estudos complementares tendo em vista a
implementagdo do empreendimento;

e Licenga Prévia: pedido protocolado no IAP onde estardo anexados os
principais documentos relativos ao empreendedor e um Relatério Ambiental
Prévio cuja finalidade principal é a apresentagédo de estudos técnicos relativos
a diregdo predominantes dos ventos e a dispersdo atmosférica;

« Licenca de Instalagdo: Apresentagdo de documentos, do PCA - Plano de
Controle Ambiental e do Plano de teste de queima;

? Alista de documentos pode ser consultada na Resolugio SEMA 043/08 Art.5°,

N\
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Licenga de Operacdo: Apresentagdo de documentos, outorga de uso da

agua, programa de monitoramento atmosférico e relatério do teste de queima.

3.8.3.2 Critérios de instalagdo

Quanto aos critérios técnicos para localizagdo, implantagdo e operagdo do

incinerador o mesmo devera atender aos seguintes critérios:

N\

Localizar-se a uma distancia 30 vezes a altura de sua chaminé e no minimo
300 m do limite da area industrial ou rural;

Deverdo ser consideradas as condigbes ambientais do entorno
principalmente quanto a dire¢édo dos ventos;

Localizar-se fora da zona de amortecimento de unidades de conservagao, no
minimo 10 Km;

Localizar-se numa distdncia minima de 1.000 m de residéncias e/ou
estabelecimentos publicos como hospitais, escolas etc;

Localizar-se fora das Areas de Protegdo aos Mananciais — APMs.
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4 CONSORCIOS INTERMUNICIPAIS

Os consoércios intermunicipais possibilitam a agdo conjunta entre municipios em prol
de interesses em comum. A unido entre municipios limitrofes permitem que a resolugao de
problemas e conflitos possa ir além dos limites territoriais. Em geral os consorcios sdo
consolidados tendo em vista muitas vezes o orgamento escasso de cada municipio perante
as necessidades de resolugdes de problemas de atendimento publico.

As possibilidades de consércios sdo iniUmeras e visam servigos publicos como obras
publicas, atendimentos de satide, desenvolvimento econdmico e programas e a¢des na area
ambiental, como coleta e disposi¢do final de residuos e gestdo de recursos hidricos. Em
geral os consércios operam em uma unidade territorial mantendo autonomia administrativa
envolvendo os municipios interessados com contribuigédo financeira e fiscal.

Os consorcios intermunicipais para gerenciamento de residuos solidos € comumente
utilizado devido aos altos custos para implantagdo de aterro sanitario, usinas de
compostagem e triagem de residuos.

No Parana ja existem alguns consércios intermunicipais para gestdo dos residuos
sélidos urbanos. O Instituto das Aguas é o 6rgdo responsavel pela coordenacgdo e
supervisdo dos estudos pertinentes a implantagdo dos consércios intermunicipais para
Aterros Sanitarios além de coordenar o Programa Estadual de Recolhimento de
Embalagens vazias de agrotdxicos. Dentre os pontos importantes a se considerar durante o
planejamento para implantagdo de consércios intermunicipais destaca-se:

¢ A centralizagdo da destinagédo final dos residuos sélidos urbanos para um
aterro intermunicipal colabora para a redugdo das areas utilizadas para
aterros minimizando assim as areas potencialmente agredidas;

o Possibilita a geragdo de ganhos em escala operacional, considerando a boa
remuneragdo adequada que devera ser dada para a equipe profissional de
gestao do aterro;

e A composi¢do dos municipios do consoércio devera considerar prioritariamente
unidades de bacias hidrograficas para planejamento. N&o significando,
entretanto, que outro municipio que ndo esteja inserido nesta bacia, possa
participar do consércio;

¢ A vida util minima para este aterro devera ser de no minimo 10 anos, sendo
recomendado que o horizonte seja de 10 a 20 anos;

e Municipios que ja tenham aterro licenciado poderdo entrar em consoércios
intermunicipais atentando-se as condigGes atuais do aterro e sua vida (Gtil;
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Além dessas consideragdes os municipios que desejarem implantar consorcio para a

gestao dos residuos sélidos urbanos devera observar as diretrizes pertinentes as leis:

Lei Federal n°. 11.107/2005 que dispde sobre a contratagdo de consorcios
publicos;

Decreto Federal n°. 6.017/2007 que regulamenta a lei n°. 11.107/2005;

Lei Federal n°. 11.445/2007 que estabelece as diretrizes nacionais para o
saneamento basico;

Resolugé@o conjunta n°. 01/2006 SEMA/IAP/SUDERHSA que estabelece os
requisitos, critérios técnicos e procedimentos para a impermeabilizagdo de
areas destinagdo a implantagéo de Aterros Sanitérios;

Lei Estadual n° 12.493/99 que estabelece os principios, procedimentos,
normas e critérios referentes a geracgao, acondicionamento, armazenamento,
coleta, transporte, tratamento e destinagédo final dos residuos sélidos no
Parana.

Maringa ja faz parte de uma Associagdo de Municipios, a AMUSEP - Associagdo
dos Municipios do Setentrido Paranaense, formada por 30 municipios (Figura 57). Os

principais objetivos desta associagdo sio:

1. Ampliar e fortalecer a capacidade administrativa, econémica e social dos

municipios associados;

2. Promover o estabelecimento da cooperagdo entre os municipios e 0s

prefeitos, visando a unido e a troca de experiéncias.

3. Prestar assessoria juridica, contabil e técnica aos municipios.

4. Promover o intercambio de informagdes e reivindicagdes com a Associagdo

dos Municipios do Parana, ¢6rgdo de expressdo estadual do municipalismo

Paranaense.

5. Incentivar o intercambio com institutos e organizagdes de pesquisa, estudos e

trabalho ligados aos temas municipalistas.

6. Atuar na promogdo da integragdo dos municipios e das suas entidades e

organizagbes, visando o desenvolvimento regional.
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Figura 57 - Municipios da AMUSEP por Bacia Hidrografica.
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Entretanto sabe-se que cada municipio apresenta suas peculiaridades quanto a
dindmica econdmica e social como também quanto a suas caracteristicas fisicas e naturais.
Portanto, para que seja viavel a formagdo de um Consércio recomenda-se que seja feito
estudo técnico especifico de viabilidade, um Plano Integrado de Gerenciamento dos

residuos onde sera detalhado:

« Estudo das caracteristicas naturais de cada municipio — delimitagdo das
bacias hidrograficas, Indices de degradagdo das mesmas, carta de
declividade e tipos de relevo para que seja indicado as areas de viabilidade
para disposic¢éo final dos residuos;

¢ Levantamento das principais cooperativas de residuos existentes na regiao;

« N° de habitantes e indice de geragado de residuos por Municipio;

¢ Estudo de viabilidade logistica;

Na Figura 58 segue o n°. total de habitantes por Municipio inserido na AMUSEP.
Como pode se observar a maior parte dos municipios se enquadra na categoria “Cidade
pequena”, que de acordo com a classificagdo do IBGE, sdo os municipios com até 50.000
habitantes. Na regido, apenas o municipio de Maringa apresenta uma populagdo com mais
de 100.000 habitantes.
Na imagem seguinte (Figura 59) foi calculada a média de residuos gerados por
municipio com base na seguinte classificagdo também fornecida pelo IBGE (2010):
¢ Cidade Pequena - até 50.000 - 0,4 Kg de residuos gerados por dia;
¢ Cidade Média - até 500.000 habitantes - 0,6 Kg de residuos por dia;
o Cidade Grande - acima de 500.000 habitantes - 0,8 Kg de residuos por dia.
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5 EDUCAGAO AMBIENTAL E ESTRATEGIAS DE COMUNICAGAO

De acordo com a Lei n° 9.795, de 27 de abril de 1999 entende-se por educagéo
ambiental os processos por meio dos quais o individuo e a coletividade constroem valores
sociais, conhecimentos, habilidades, atitudes e competéncias voltadas para a conservagao
do meio ambiente, bem de uso comum do povo, essencial a sadia qualidade de vida e sua
sustentabilidade.

Ainda de acordo com a Lei n°. 9.795, de 27 de abril de 1999, art. 5° a educagéo
ambiental deve visar:

e O desenvolvimento de uma compreensao integrada do meio ambiente em
suas multiplas e complexas relagbes, envolvendo aspectos ecoldgicos,
psicolégicos, legais, politicos, sociais, econdmicos, cientificos, culturais e
éticos;

» A garantia de democratizagéo das informagdes ambientais;

e O estimulo e o fortalecimento de uma consciéncia critica sobre a problematica
ambiental e social;

» O incentivo a participag&o individual e coletiva, permanente e responsavel, na
preservagdo do equilibrio do meio ambiente, entendendo-se a defesa da
qualidade ambiental como um valor inseparavel do exercicio da cidadania;

¢ O estimulo a cooperagao entre as diversas regides do Pais, em niveis micro e
macrorregionais, com vistas a construgdo de uma sociedade ambientalmente
equilibrada, fundada nos principios da liberdade, igualdade, solidariedade,
democracia, justi¢a social, responsabilidade e sustentabilidade;

e O fomento e o fortalecimento da integragdo com a ciéncia e a tecnologia;

e« O fortalecimento da cidadania, autodeterminagéo dos povos e solidariedade

como fundamentos para o futuro da humanidade.

Para que as atividades relacionadas a educagdo ambiental sejam efetivas e tenham
um bom retorno pela populagédo é necessarios que todos os responsaveis pela realizagdo e
execucdo dos programas e projetos recebam a capacitagdo necesséaria e que reunides
prévias sejam realizadas no intuito de planejar as atividades e se definir metas, objetivos e
agdes.

Na Tabela 59, segue algumas propostas estratégicas para educagdo ambiental no

municipio de Maringa.

N

T TR E—T

L www.drz.com.br
‘\‘M_,/




o

AQUWIOD EIP MMM \

|EIUBIqLUY OBIS9D _Ng

“Iq WS NEl|[oH0eAIaSqoy/-dny o jezainjeu;be)/dyd xepuljou SEDeyI0NEd;;:dny :2juc ;

‘oede|ndod
e eymeld oedinqusip esed ‘lediounw
eimejosd e wWoo eusosed we ‘olawnu
Jolew we sessaidw| Jas oesspod ajusique ,Olusiquie ojaw 81qos
olaw 0 9.1qos [ejpadss eunjod ep sasejdwaxgy [euBwaS BUNjOD — |BJ0] [BUIO

‘leao| oedenosa ap |ewol ou jaajuodsip
‘sjusiquie oW O 9IgoS |BUBWAS BUNjO2
ewn ap oedeus e Jas egiapod EABIOIUI BINQ

“olpgd
ewn op oedeweiboid eu & ojusweuoOUN)
OU 9JUSWEJBJP SOUN|E SO OPUSAJOAUD
sejoose seu opeyjeqes) Jas apod wWaquie)
oleloud e)s3 “apepiunwod ejad SOPIAJOAUSSap
jeljusique esse  eu soloid  sjewsp oedeojunwod ap ejbgjenss
© SONp|Say 9p OjUSLUBIOUBI9D) Bp OuBld Op owo3 olpel op oedezin y
oJuowepue oe ojuenb ‘sieAB[I08) sonpisal
SOB sajuasojel  seodeuuojul  epessedsl
Bi9S 9puo |ejusique oedeonps B OpPE)OA
eweiBoid wn Jteyo esepod sieoo| oiped

mvaOmm_EmEoomtaﬁmnEoEE_&Em(
_ "oedejjoeded o oedeuuioju) ‘oedeajunwiod ap seibajensy

‘oeSe)oedes o oedeuwoju) ‘oedesiunwod ap sejbajensy - 5 ejaqe ]

SOpI|oS Sonpisay ap ofauep a euequn ezadwi Pl
0Jjseg ojuaweauesg ap jedidiunyy oueld A

'y 2

VONIRIVIA 30 OIdIDINNA g

J J



{81

r—

\
iqruorzip s S ™

(EIUBIqUUY OBISTD _N5
./

'selisajed @ sojuaweual)
ap saaele ‘ossacold ou soolqnd salopinies
SO SOpo} Juesul — ojuepodw s|lew 0 3
soJjea) ap oedejuasaide o |oAg0I10a) |BUS)EW
WOD SOjl9) Sapulq ap SoleHos Wod seuesulb
‘sieuesspe selid) ‘sojeuocadwed ‘selsajed
8 S0SIN2 J9oalejo eiopod sepeaud seusoled
wo? oojignd Japod O BURWSS B)SAN ‘SIENUE
SOJUSA® W no ansawas Jod BPIAJOAUBSAp
J2s eiopod sjusiquIE OlOW Op BUBWSS Y

2JUB|qLUY OJBJy OP BUBWISG

‘oedejndod
ejed sonpjsal sop oedeiedss e Jejoe} eled
BAJEIDIUI BWNO BUWN § BAlS|SG BI9I0D Wa)
ou ojsodoid ef owoo selax|| ap oedejesu) v

‘eugjunjop ebanug
ap sojod - SA3d ap ogdejeisul

*sjusique opw op joid wa
sojefoid @ sojusas ap oedebinap eu sepnle
oeplopod wagquwe) SOAISOPE @ SBJes|Wed
‘soueo esed sonpjsas eled soyuinbes
‘lesob we sesdwod  eied  sl9ABUIO)G.
sejooes ‘seyjiued ‘siapjoj ep oedINquisip v

sepuebedoid o
ossaldw) [eusjew ap oedingu)siq

SOpI0S SONpISay ap ofsuey @ euequn ezadw)

oojseq cjuawieaueg ap jedidjuniy oueld

YONIMVIA 30 OIdIDINNI

)




o G

Yoo | MUNICIPIO DE MARINGA
¥ Plano Municipal de Saneamento Basico
W, Limpeza Urbana e Manejo de Residuos Sélidos

6 OBJETIVOS, METAS E AGOES.

Este capitulo contempla, finalmente, os objetivos, metas, programas, projetos e
acoes previstos, considerando aspectos como:

* Cenarios prospectivos e concepgéo de alternativas;

+ Compatibilizagdo com os demais planos setoriais;

» Objetivos e metas de curto, médio e longo prazo para a universalizagao,
admitidas solugdes graduais e progressivas;

» Compatibilizagdo com os planos plurianuais e com outros planos
governamentais correlatos;

e Programas, projetos e agdes necessarios para atingir os objetivos e as metas,
identificando possiveis fontes de financiamento.

Os cenarios prospectivos, alternativas e compatibilizagdo com outros planos ja estédo
contemplados e considerados na proposigdo dos objetivos, metas e agbes. Estéo
consideradas alternativas para a solugdo dos problemas (caréncias atuais) diagnosticados,
tendo em vista atingir os objetivos desejados pelo estabelecimento das metas imediatas, de
curto, médio e longo prazo.

Ao considerar as caréncias atuais, ja foram propostos, de forma conjunta, os
objetivos, metas e ag¢bes, as alternativas que o executor devera levar em conta no momento
de tomada de deciséo, e, ainda, foram considerados os demais planos existentes, que
devem estar em consonéncia com os objetivos e agdes propostas neste Plano Municipal de
Saneamento Basico — Médulo Limpeza Urbana e Manejo de Residuos Sélidos.

6.1.1 ANALISE CRITICA DA SITUAGAO ATUAL

A quantidade média diaria gerada de lixo no municipio de Maringa destinada a célula
sanitaria € de aproximadamente 300 toneladas. Conforme descrito na Politica Nacional de
Residuos Sdlidos, € objetivo desta lei e do Poder Publico de Maringa, a protecdo da saude
publica e da qualidade ambiental, além da ndo geragdo, a redugdo, a reutilizagédo, a
reciclagem e o tratamento dos residuos, tendo por fim sua disposi¢do adequada.

De acordo com o diagndstico referente a limpeza urbana e manejo de residuos
solidos, a maior parte da populagdo rural do municipio ndo possui servico de coleta
convencional e a solugdo adotada pelos moradores, quando n&o adotam solugdes
alternativas como enterrar e queimar seus residuos, & transportar os residuos até as
rodovias proximas onde a coleta € realizada pela Secretaria de Servigos Publicos do

Municipio.
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MUNICIPIO DE MARINGA

Plano Municipal de Saneamento Basico
Limpeza Urbana e Manejo de Residuos Sdlidos

A coleta seletiva € um importante instrumento na busca de solugdes que visem a
reducdo do volume de residuos sélidos destinados ao aterro sanitario. O municipio deve
criar mecanismos para que 100% da populagdo urbana seja atendida pela coleta seletiva,
sempre buscando aumentar a eficiéncia da recuperagdo dos materiais, além de, prever
agregara area rural ao sistema de coleta seletiva.

Quanto ao servico de varrigdo, das vias publicas varridas manualmente, no
quadrilatero central, 11.000 metros lineares de guias sdo atendidos diariamente e 8.000
m’de vias sdo atendidos aos domingos e feriados, 0 que compreende aproximadamente,
220.000 m de ruas (eixos) varridos mensalmente. Das vias atendidas pelo servigo
mecanizado de varrigdo, 90.000 m (linear) correspondem as vias atendidas diariamente e
23.000 m (linear) as vias atendidas de forma alternada mensalmente. Este nimero deve ser
ampliado gradativamente, especialmente para as vias com maior fluxo de pessoas, até
atingir 100% das vias publicas urbanas.

Em Maringa séo atendidos com servigos de capina, rocagem e raspagem 22.386.500
m? de areas verdes pUblicas urbanizadas (2010), para atingir 100% das areas verdes sera
preciso ampliar o servigo para os setores ndo cobertos e novos espagos que surgirem,
devendo também melhorar a frequéncia e qualidade destes servigos.

De acordo com a Secretaria de Servigcos Publicos do Municipio, sdo cortadas em
seguindo uma ordem cronolégica conforme protocolos de solicitagdo por meio de ligagdes
junto ao n°156, priorizando arvores secas e em risco de queda. Deve-se destacar, ainda,
que ndo esta sendo realizada a destinagcdo adequada que possibilite a compostagem desse
tipo de material.

Os residuos provenientes de empresas e comércios considerados Grande Geradores
sdo recolhidos atualmente por trés empresas: a Transremar, a Constroeste e a
Transresiduos que recolhem mensalmente 250, 140 e 240 toneladas respectivamente.

Os residuos da Construgdo Civil sdo encaminhados para duas pedreiras que
atualmente desenvolvem o trabalho de reciclagem desses residuos - a Pedreira Inga e a
Pedreira Carlos Borges que juntas recebem aproximadamente 1.000 m?® dia de residuos.

Considerando a necessidade de minimizagdo dos impactos ambientais gerados na
area de disposigéo final de residuos - atualmente utilizado no municipio - deve-se priorizar a
acdo de redugdo de residuos enviados para célula sanitaria, o municipio deve favorecer ao
maximo: o aproveitamento dos materiais passiveis de reciclagem de forma a proporcionar a
valorizagdo do residuo e possibilitando o aproveitamento dos materiais;a produgdo de
composto orgdnico quando houver possibilidade, a utilizagdo como insumos energéticos; a
agregacgédo de valor econémico nos produtos resultantes dos processos de aproveitamento,
reduzindo custos do tratamento e disposigdo final de residuos; a diminuigdo consideravel

dos passivos ambientais.
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Os objetivos, metas e a¢gbes foram analisados e propostos de forma a compatibiliza-
los com os demais planos setoriais, tendo em vista a universalizagdo do acesso ao servigo
de limpeza urbana e manejo de residuos sélidos e a articulagdo com as politicas de
desenvolvimento visando o combate a pobreza, a exploragdo sustentavel dos recursos

hidricos, a prote¢do do meio ambiente, a promog¢do da salde e o bem-estar da populagéo.

6.2 COMPATIBILIZACAO COM OS PLANOS GOVERNAMENTAIS

Nas proposi¢cdes dos objetivos, metas e agdes foram levadas em conta os planos
municipais plurianuais e outros planos governamentais correlatos.

As politicas plblicas para a area de saneamento, recursos hidricos, protecdo do
meio ambiente e protecdo e promogdo da saude foram levadas em consideragdo na
formulag@o dos objetivos, metas e agdes.

Entretanto, os planos e politicas publicas, nos aspectos de implementagdo podem
sofrer alteragbes em fungdo de politicas governamentais ou fortes impactos na economia,
devendo as agdes e metas contempladas serem revisadas e adaptadas as novas condigoes.

A compatibilizagdo de planos & um processo bilateral, ja que quase sempre estes
sdo formulados em momentos diferentes, fato que exigira complementagdes de um ou de
outro plano. Os planos, por sua propria natureza ndo s&o estaticos, devendo, sempre que
necessario, sofrer alteragdes e adaptacdes.

6.3 IDENTIFICAGAO DE POSSIVEIS FONTES DE FINANCIAMENTO

Nas tabelas de objetivos, metas e agbes estdo identificadas possiveis fontes de
financiamento ou origem dos recursos. Algumas das metas e ag¢des, muitas vezes,
independem de recursos adicionais, sendo desenvolvidas com a estrutura fisica, humana e
financeira do municipio ou seus 6rgaos.

Para fixagdo dos valores estimados para cada agdo, constantes da memdria de
calculo, foram realizadas consultas junto a fornecedores, prefeituras, junto @ Secretaria de
Desenvolvimento Urbano (SEDU) do Estado do Parana e, no caso dos produtos, maquinas,
veiculos, equipamentos, softwares, etc., em publicagdes especializadas. Entretanto, estes
valores tratam-se de uma estimativa de mercado atual (2010), o que exigira da
administragdo municipal atualizagdo e adaptagédo dos custos conforme detalhamentos em
projetos especificos elaborados.

A identificagdo de algumas das possiveis fontes de financiamento por si sé néo
garante a obtengdo dos recursos, devendo vir acompanhada de projetos especificos, gestdo
administrativa e politica para a concretizagéo de financiamentos.
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6.4 OBJETIVOS E METAS DE CURTO, MEDIO E LONGO PRAZO.

Nas tabelas de objetivos, metas e agdes, em cada topico, estdo previstas agbes de
imediato, curto, médio e longo prazos e admitidas solugdes graduais e progressivas de
forma a atingir a universalizagdo, a qualidade dos servicos prestados e a sustentabilidade
dos recursos naturais.

Tais previsdes por si s6 ndo asseguram a eficacia do Plano, também necessitam de
medidas de implementagédo, desenvolvimento de projetos e acgdes efetivas preconizadas
neste Plano.

Os programas e projetos relacionados a destinagado final dos residuos - aterro
sanitario ou Unidade de Valorizagéo e Aproveitamento Energético deverdo ser analisados
pelo poder publico, considerando as aspectos ambientais — impactos para implantagédo e
funcionamento; os impactos econdmicos como a viabilidade econémica do projeto e os
impactos sociais: valorizagdo imobiliria, geragdo de empregos e renda.

N
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e MUNICIPIO DE MARINGA
! Plano Municipal de Sazneamento Basico
WM Limpeza Urbana e Manejo de Residuos Sélides

7 AGOES PARA EMERGENCIAS E CONTINGENCIAS

As a¢bes para emergéncias e contingéncias contemplam medidas e procedimentos a
serem adotados, previstos e programados com relagdo ao controle ou combate a uma
ocorréncia anormal que possa provocar sérios danos a populagéo, ao meio ambiente e aos
bens patrimoniais. Medidas de contingéncia centram na prevencéo e as de emergéncia
objetivam programar as agdes no caso de ocorréncia de um acidente. Assim, as agdes para
emergéncia e contingéncia s&o abordadas conjuntamente, pois ambas referem-se a uma
situagado anormal.

Basicamente, emergéncia trata-se de situagfo critica, acontecimento perigoso ou
fortuito, incidente, caso de urgéncia, situaglo mérbida inesperada e que requer tratamento
imediato; e contingéncia trata-se da qualidade do que € contingente, ou seja, que pode ou
ndo suceder, eventual incerto; incerteza sobre se uma coisa aconteceréa ou nio.

No setor de Limpeza Publica e Manejo de Reslduos Sd6lidos, considera-se que a
paralisagdo dos servicos de coleta de residuos e limpeza publica, a ineficiéncia da coleta
seletiva e a inexisténcia de sistema de compostagem poderdo gerar incdmodos a populagao
e comprometimento da salde publica e ambiental. A limpeza das vias através da varrigao
trata-se de servigo primordial para a manutengdo de uma cidade limpa e salubre. A
paralisagdo dos servigos de destinagio de residuos ao aterro interfere no manejo destes
residuos, provoca mau cheiro, formagdio excessiva de chorume, aparecimento de vetores
transmissores de doengas & compromete a salde piblica. Diante disso, medidas de
conting&ncia devem ser adotadas para casos de eventos emergenciais de paralisagio dos
servicos relacionados a limpeza publica, coleta e destinagéo de residuos.
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¢ MUNICIPIO DE MARINGA
¥ _ Plano Municipal de Saneamento Basico
Wy, Limpeza Urbana e Manejo de Residuos Sdlidos

8 MECANISMOS E PROCEDIMENTOS DE AVALIAGAO DAS AGOES
PROGRAMADAS

Para que o poder publico possa analisar o impacto das agdes na qualidade de vida
dasua comunidade, ap0s a concluséo e implantagé@o deste Plano, serdo sugeridos sistemas
de monitoramento e processos de avaliagdo dos resultados do PMSB - Médulo Limpeza
Publica e Residuos Sélidos Urbanos.

A Agéncia Maringaense de regulagdo - AMR, instituida pela Lei Complementar n°.
852devera acompanhar e avaliar a implementagdo do PMSB, monitorando a implantagéo
das agdes e os resultados alcangados, garantindo que os objetivos do Plano sejam
gradativamente atingidos.

Nesta fase do PMSB — Médulo Limpeza Urbana e Manejo de Residuos Sélidos estao
definidos quatro instrumentos de gestdo para o monitoramento, fiscalizagdo e avaliagdo
sistematica e peritdica da eficiéncia e da eficacia das agbes programadas, assim como dos
resultados alcangados e das justificativas para os resultados nédo alcangados:

1. Avaliagdo, no minimo, a cada dois anos, em relatdrio sintético, elaborado em conjunto
pelo prestador de servigos (se houver) e pelo 6rgdo de regulagdo e controle, do
cumprimento das agdes propostas, assinalando o estagio em que se encontram, e as
justificativas das agbes ndo cumpridas. Portanto, os o6rgéos responsaveis pelos
servicos de limpeza urbana e manejo de residuos sdélidos deverdo elaborar relatérios
gerenciais atualizados contendo, entre outras coisas:

a) Evolugdo do atendimento dos servicos de limpeza urbana, coleta e destinacao
dos residuos, identificando e levantando dados qualitativos e quantitativos dos
diferentes tipos de residuos, comparando os indicadores com os objetivos,
metas e agbes do PMSB;

b) Atualizagdo de plantas e mapeamentos georreferenciados indicando as é&reas
atendidas pelos servigos;

c) Balango patrimonial dos ativos afetados na prestagao de servigos;

d) Informagdes operacionais indicando as agbes realizadas no municipio, tais
como: quantidade de analises laboratoriais, remanejamentos realizados nas
redes e ligagdes de agua e esgoto, troca de hidrdmetro, interrupgdes e cortes de
agua, consertos de vazamentos, desobstrugdo de rede e ramais de esgoto,
reposi¢do de pavimentagéo, etc,;

e) Informagbes contendo receitas, despesas e investimentos realizados
anualmente nos quatro setores;

f) Manutengdo de servigo de informagdes, disponivel a toda populagdo, para
subsidiar o sistema municipal de dados sobre 0 saneamento basico e
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oo MUNICIPIO DE MARINGA
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o 4 Limpeza Urbana e Manejo de Residuos Sélidos

acompanhamento do cumprimento de metas estabelecidas. O sistema de
informagbes devera fornecer ainda, regularmente, dados referentes a evolugéao
da Infraestrutura, da prestagdo de servicos e de atendimento ao usuério.
Minimamente, deverdo ser disponibilizadas informagées fisicas e operacionais
dos sistemas nos quatro setores de saneamento;

2. Manutengdo estatistica do nivel de reclamac6es e satisfagdo dos usuarios, através de
mecanismo de facil acesso a populagdo, ou seja, sistema de dados relativos ao
atendimento ao cliente, identificando protocolo, o tipo de solicitagdo, separando a
forma de atendimento, através de disque denuncia, ouvidoria, balcdo de atendimentos
ou outros;

3.  Manutengdo do registro das ocorréncias de emergéncia, contingéncia e mecanismos
adotados para sua minimizagdo e sua evolugéo anual;

4. Adogdo de sistema de indicadores como forma permanente de avaliagdo de
desempenho. O sistema adotado deve ser reavaliado periodicamente para incremento
do mesmo conforme o avango das agbes do plano e modificagbes dos setores
relacionados ao saneamento.

Considerando a situagédo de Maringa e a necessidade de revisao periddica do PMSB
(no maximo a cada 4 anos), sugere-se a manutengéo e atualizagdo constante do banco de
dados para calculo periédico de indicadores. Este banco de dados deve ser incrementado
gradativamente conforme a execugéo das agdes do Plano e aperfeicoamento da estrutura
(fisica, operacional e administrativa) dos setores relativos ao saneamento. Assim, um
nimero maior de indicadores podera efetivamente ser calculado com dados atualizados,
precisos e especificos para as bacias/regides/setores, facilitando o acompanhamento da
situagdo do saneamento em cada ponto do municipio.

O municipio podera adotar orientacdes e ferramentas do Sistema Nacional de
Informagbes sobre Saneamento (SNIS) e do Programa Nacional de Gestdo Publica e
Desburocratizagéo - GESPUBLICA para apoio e melhoria do monitoramento e gestdo. Estes
programas disponibilizam sistemas de indicadores de desempenho do saneamento tendo
em vista a avaliagdo continuada do setor.

Dessa forma, para possibilitar a avaliagdo continua e comparativa do saneamento no
municipio ao longo do periodo de implementagdo do Plano, deve ser feita a manutengdo no
maximo anual do sistema de indicador de saneamento, contemplando os indicadores
existentes (SNIS, GESPUBLICA efou do PMSB). Este sistema deve ser organizado e de
facil acesso, mantendo um banco de dados com todos os indicadores referentes aos

diferentes setores do saneamento.
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Contudo, é necessério que os 6rgdos gestores do setor identifiqguem e priorizem
alguns indicadores essenciais, como, por exemplo, os relacionados na tabela abaixo,
pertinentes a realidade municipal e sensivel as principais alteragbes previstas no PMSB —
Médulo Limpeza Urbana e Manejo de Residuos Sélidos. Cabe destacar, porém, que para
esta selegdo deve ser considerada a estrutura dos setores para o levantamento de dados

utilizados para o célculo dos indicadores.

iducs Bolidos

INDICE DE TRATAMENTO

Coletados e Tratados o
ggf%%‘g[)o DOS RESIDUOS adequadamente/ Quantidade Total de o
Residuos Sélidos Coletados] x 100

TAXA DE RECUPERACAO DE
MATER’AIS REELCLAVEB (EXCETO Recuperados (exceto matéria o
MATERIA ORGANICA E REJEITOS) orgénica e rejeitos)/Quantidade Total %
EM RELAGAO A QUANTIDADE TOTAL Coletada] x 100
(RDO + RPU) COLETADA

g:sﬁ-‘: ET&E RSEA% Agoi- E&%ﬁgﬁg [Quantidade Total de Residuos
ATENDIDA COM SERVIGO pg| Domiciliar Coletado/Populagao Kg/habitante/dia
COLETA Atendida Declarada]

[Quantidade Total de Materiais

[Nimero de Domicllios atendidos com
INDICE DE DOMICILIOS URBANOS| servigo de coleta de lixo na Area o
ATENDIDOS COM COLETA DE LIXO Urbana/Numero Total de Domicilios >
Urbanos no Municipio] x 100

[Nimero de Domicllios atendidos com
INDICE DE DOMICILIOS RURAIS| servigo de coleta de lixo na Area o
ATENDIDOS COM COLETA DE LIXO Rural/Numero Total de Domicilios da ?
Area Rural no Municipio] x 100

[Nimero de Domicllios atendidos com
INDICE DE DOMICILIOS URBANOS| servigo de coleta seletiva na Area o
ATENDIDOS COM COLETA SELETIVA | Urbana/Numero Total de Domicilios °
na Area Urbana] x 100
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DECRETO N°......./2011
Sumula:Aprova o Plano de Saneamento Basico — Limpeza Publica e
Manejo de Residuos Sélidos Urbanos do Municipio de Maringd, Estado do Parana, e
da outras providéncias

SILVIO MAGALHAES BARROS II, Prefeito do
Municipio de Maringa, Estado do Parana, usando das atribuigbes que a Lei lhe

confere, e

CONSIDERANDO o que dispde a Lei Federal n° 11.445/07, que estabelece
diretrizes nacionais para o saneamento basico e determina ao titular dos servicos a
formulagéo de politica publica de saneamento bésico;

CONSIDERANDO que o art. 19 da Lei n® 11.445/07 prevé que o Plano de
Saneamento Basico podera ser especifico para cada servigo;

CONSIDERANDO que, conforme disposto no art. 11, inciso |, da Lei n°® 11.445/07, a
existéncia de plano de saneamento béasico é condigdo de validade dos contratos que
tenham por objeto a prestagao de servigos publicos de saneamento bésico;

CONSIDERANDO que, conforme dispde o art. 3°, inciso IV, da Lei n° 11.445/07, a
garantia de informacgtes a sociedade e a participagédo nos processos de formulagdo

da politica dos servigos de saneamento;
DECRETA:

Art. 1°Fica aprovado e instituido o Plano de Saneamento Bésico - Limpeza Publica e
Manejo de Residuos Sdélidos Urbanos do Municipio de Maringa, anexo ao presente
Decreto, que, a partir do diagnéstico da atual situagdo dos servigos publicos de
Limpeza Publica e Manejo de Residuos Sélidos Urbanos, estabelece as diretrizes,
os objetivos, as metas e as agdes a serem adotadas pelo Municipio para a melhoria
da eficiéncia na prestagao dos servigos e para a sua universalizagao.

Art. 2° O Plano de Saneamento Basico — Limpeza Pulblica e Manejo de Residuos
Solidos Urbanos ficara a disposigao da populagédo no site oficial da Prefeitura entre
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os dias ....... @................., © recebera, dentro desse prazo, sugestdes sobre seu
conteudo, as quais deverdo ser encaminhas diretamente a Secretaria Municipal do
Meio Ambiente de Maringa ou através do Site ........ccccceeeeeeiccnniiiinnnenn.

Art. 3°Este Decreto entrara em vigor na data de sua publicagao.

Maringa, ...de ................. de 20.....

SILVIO MAGALHAES BARROS I
Prefeito Municipal

N
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1 Introduction

Introduction

increased avoided emissions through recycling;

Hungary's total emissions in 2008.

particular the Landfill Directive.

Using a life-cycle perspective, this report analyses the greenhouse gas emissions from municipal solid waste
management in the EU, plus Norway and Switzerland. Among other important conclusions, it finds that:

« improved municipal solid waste management in these countries has already cut annual net greenhouse
gas (GHG) emissions by 48 million tonnes CO,-equivalent between 1995 and 2008;

* the two main factors responsible for this improvement are reduced methane emissions from landfill and

« if all countries fully meet the Landfill Directive's waste diversion targets, potential life-cycle GHG
emissions from municipal waste management in 2020 could be cut by a further 62 million tonnes, which
equals 1.23 % of their total GHG emissions in 2008;

= a complete ban on landfilling could cut emissions even further, reducing potential net emissions from

waste management in 2020 by 78 million tonnes compared to 2008 — an amount slightly greater than

As this report makes clear, better management of municipal solid waste can reduce greenhouse gas
emissions significantly. But to tap this potential, the EU's waste directives must be implemented fully — in

In its 6th Environment Action Programme
(2002-2012), the EU set the objective of decoupling
waste generation from economic growth. The
European Commission's thematic strategy on

the prevention and recycling of waste (EU, 2005)
called for life-cycle thinking in waste policies and
moving towards a recycling society. And in its
recent review of the thematic strategy (EU, 2011),
the Commission also called for 'better information
and forecasts of life-cycle-based environmental and
health impacts of the waste policies with a specific
focus on resource and climate policies'. This has in
turn highlighted the opportunities for improved
coherence between policies on waste and those on
climate change and resource efficiency.

To help achieve these objectives, the EU has adopted
directives to reduce environmental impacts from

the waste stage of the product life cycle. The

Waste Framework Directive (EU, 2008) aims to
improve waste management, mainly by preventing
waste and increasing recycling, while the Landfill
Directive (EU, 1999) introduced targets to reduce the
landfilling of biodegradable municipal waste. These

measures will also improve resource efficiency in
the EU, since recycled materials can partly replace
virgin resources.

The objective of reducing waste generation,
including municipal solid waste, has not yet been
achieved. Eurostat data indicate that, on average, an
EU citizen produced 468 kg of municipal solid waste
(MSW) in 1995 and 524 kg in 2008. According to the
analysis in the present report, that figure is projected
to rise to 558 kg in 2020 if effective policies to reduce
waste generation are not put in place. However, all
EU Member States are obliged to draw up waste
prevention programmes that can help reduce this
projected amount.

Encouragingly, ever more MSW is recycled and less
is landfilled. The EU recycled 17 % of its MSW in
1995 and 40 % in 2008. In that period, the landfill
share dropped from 68 % to 40 %.

This short report shows that full implementation

of existing European waste legislation in the EU-27
(excluding Cyprus), Norway and Switzerland

Waste opportunities
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Introduction

life-cycle approach

landfills (EEA, 2011).

for reducing GHG emissions.

gas emissions in the respective regions.

emissions.

Box 1.1 Two different perspectives on GHG emissions from waste: the sector approach and the

The EU-27 reports GHG emissions annually pursuant to the United Nations Framework Convention on
Climate Change (UNFCCC). All emission sources are divided into sectors according to Intergovernmental
Panel on Climate Change (IPCC) recommendations. The waste sector includes 'solid waste disposal on
land' (landfills), 'wastewater handling' (anaerobic digestion) and 'waste incineration' (without energy
recovery). Other emissions related to waste management, such as emissions from recycling, waste
transport, and waste incineration with energy recovery, are reported under other IPCC sectors and thus
not classified as being linked to the waste management system.

This classification is used in the annual EU greenhouse gas inventory reports (EEA, 2011 and previous
editions) as well as in a recent Eurostat publication on GHG emissions from the waste sector (Eurostat,
2011). Following this approach, the waste sector contributes around 3 % to all GHG emissions in the

EU-27. Since 1990, it has reduced its emissions by 31 %, mainly via reduced methane emissions from

This report adopts a different, life-cycle perspective on the waste management system — including

its effects on other parts of the economy. According to this approach, the waste management system
includes all processes and activities that are directly or indirectly influenced by waste management
measures. The waste life-cycle assessment (which includes only the waste stage of the life cycle and
excludes the production stage) takes into account the full implications of waste management. For
example, credits for recovered energy are attributed to waste management, not the energy sector.
Accounting for the avoided emissions in this way shows the full extent of waste management's potential

A recent OECD study (OECD, 2011) also adopts a life-cycle approach, albeit using a slightly different
methodology. The study examines GHG emissions associated with material management across their
whole life cycle in four selected countries. It concludes that more than half of national GHG emissions
may be associated with material management activities. In addition, the study provides an 'order of
magnitude' estimate for the GHG reduction potential of different MSW management options up to 2030
in several OECD regions, calculated according to their respective technical potentials. The modelling
demonstrates significant potentials to reduce GHG emissions — similar in scale to current annual landfill

The differences of the two approaches originate from the different scopes of the methodologies: the
UNFCCC protocol aims to register and measure emissions for accounting purposes, while the life cycle
approach examines the (potential) effects of policies and practices in waste management on GHG

would reduce greenhouse gas (GHG) emissions
significantly by 2020. Annual emissions from the
life cycle of the municipal solid waste management
system have already been reduced by 48 million
tonnes in the period 1995-2008, and would be cut
by another 62 million tonnes in 2020 if all countries

4 Waste opportunities

fully meet the diversion targets of the EU Landfill
Directive (see Scenario 2 in Chapter 4). This potential
reduction in the period 2008-2020 equates to 1.23 %
of these countries' total GHG emissions in 2008 and
therefore constitutes a substantial secondary benefit
of implementing waste legislation.
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2 Municipal waste and GHG emissions

In this report, GHG emissions provide an example
of how improving municipal waste management can
reduce the waste system's environmental impacts.
Life-cycle GHG emissions from the municipal solid
waste management system can be divided into two
categories:

* direct emissions that originate from waste
management activities such as methane from
landfills and CO, emissions from transport,
incineration and recycling plants;

¢ avoided emissions, which represent the
life-cycle benefits from resource recovery (using
waste as a secondary material or energy source)
and replacing the use of virgin materials or
fuels.

In this study, the EEA and its European Topic

Centre on Sustainable Consumption and Production
(ETC/SCP) used the life-cycle approach to model
GHG emissions from MSW management, combining
direct and avoided emissions. The life-cycle
approach can demonstrate the effects of any given
change in the waste management system on other
sectors of the economy.

First results from the study were published in 2008
(EEA, 2008). They revealed a potential reduction in
net GHG emissions from MSW of 45 million tonnes
of CO,-equivalent between the late 1980s and 2020.

The present report presents the outcomes of an
improved and updated model. More details about the
model, assumptions, data and scenario building are
available in an ETC/SCP working paper (ETC/SCP,
2011).

Figure 2.1 shows the modelled GHG emissions
associated with MSW management in the EU-27
(excluding Cyprus due to lack of data), plus Norway
and Switzerland, assuming a business-as-usual
scenario (defined below in Chapter 4). Each

waste treatment option (landfilling, incineration,
recycling) is attributed both direct and avoided
emissions except for waste transport, which only has
direct emissions. The sum of all emissions (direct
emissions minus avoided emissions) is the net GHG

Harvesting the GHG mitigation
potential of better municipal waste
management can make an important
contribution to combating climate
change.

emissions from MSW management in the EU plus
Norway and Switzerland, represented by the red
line in Figure 2.1.

Figure 2.1 shows that improved MSW management
in several European countries during the late 1990s
produced clear effects. Direct GHG emissions from
waste management activities peaked in 2002 and
have decreased continuously since. Meanwhile,
avoided emissions have increased consistently since
1990, mainly as a result of more material recycling
and, to a lesser extent, energy recovery. As a result,
net GHG emissions peaked in 1995 at over 84 million
tonnes of CO,-equivalent and have been decreasing
gradually since.

It should be noted that in regulatory terms some
of the emissions (especially avoided emissions
from recycling and energy recovery) are covered
by the European Emissions Trading System (ETS).
Although such emissions cannot be counted as
reductions in addition to those under the ETS
regime, it is still valid to consider them as an effect
of good waste management practice.

Figure 2.1 clearly indicates that the two main factors
responsible for bringing down net emissions are
decreased methane emissions from landfill and
increased avoided emissions through recycling.
The Landfill Directive's targets on reducing
biodegradable municipal waste going to landfill
and reducing methane emissions from landfill have
acted as drivers of this development, as have the
recycling targets in the Packaging Waste Directive
(EU, 1994) and the Waste Framework Directive.

In addition, national initiatives and various
waste-oriented EU directives were also drivers for
the shift from landfilling towards more recycling
and energy recovery.

Waste opportunities



6

Municipal waste and GHG emissions

Figure 2.1 Modelled GHG emissions from MSW management in the EU (excluding Cyprus) plus
Norway and Switzerland — business-as-usual scenario

Million tonnes CO,-equivalent emissions (+)/savings (-)
150
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Source: ETC/SCP.
Note: GHG emisslons before 1995 are calculated based on backcasted waste data. GHG emissions after 2008 are projected.

Box 2.1 Recycling and resource efficiency

Paper provides an example of how improved waste management can achieve better resource efficiency. In
2006, according to the model results, approximately 67 % of waste paper from MSW was recycled. This
recycled quantity covered 24 % of the total consumption (not only by households) of paper products in the
same year.

If 90 % of all paper from MSW were recycled then 32 % of consumption of paper products could be
generated from recycled paper. This increased recycling would also reduce landfilling and incineration,
yielding additional GHG savings of about 1.73 million tonnes of CO,-equivalent.

Of course, incineration of paper also avoids GHG emissions due to energy recovery. However, smart,
resource-efficient waste management would imply recycling first and only using energy recovery at the end
of life of the final recycled product (paper can be recycled maximum eight tlmes)

Waste opportunities
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3 Recycling and recovering biowaste
have benefits for the climate

Kitchen and garden waste is the biggest fraction of
municipal solid waste in most European countries.
The fate of this waste fraction has an important
influence on waste management's overall impact
on the climate. Collecting and increased recycling
of biowaste using established techniques, such as
anaerobic digestion and composting, is an example
of the many quick opportunities available for GHG
mitigation.

Anaerobic digestion produces both an energy
source (biogas) and a residual material (digestate).
Like digestate, compost produced from separately
collected biowaste can be used in agriculture and
horticulture as fertiliser or soil conditioner and
thus preserve natural resources such as peat from
being extracted. However, the heat produced
during the composting process cannot be used for
purposes other than regulating the temperature of
the composting process itself.

Separate collection and recycling of biowaste can
lead to significant avoidance of greenhouse gas
emissions, especially in countries where landfill

is still the prevailing option for disposing of
municipal solid waste. The most important factor is
the prevention of methane emissions from landfill
sites.

Figure 3.1 presents GHG emissions per tonne of
biowaste subjected to different treatments,
together with the emissions for the average
treatment mix in the EU in 2008 (assumed the same
as for MSW — 23 % composted, 17 % recycled,

20 % incinerated, and 40 % landfilled). Home
composting and anaerobic digestion have small
net emissions savings. Incineration also performs
well because the emitted CO, is of biogenic origin
and thus considered not to contribute to global
warming. Direct emissions from home composting
are negligible (very little methane is emitted) if

Figure 3.1 Net emissions (kg CO,-equivalent) per treatment option for one tonne of kitchen

and garden waste
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Emissions cover only the waste management stage of the life cycle.
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composting is done well, and there is no transport
involved.

The average emissions from municipal biowaste
treatment in the EU are largely influenced by the
significant use of landfilling in many countries.
A shift to recycling or recovery options for
biowaste would thus yield important climate
benefits.

In 2008 around 44 million tonnes of MSW were
composted. According to the model, this led to
emissions of 1.4 million tonnes of CO,-equivalent.
Subjecting all this waste to anaerobic digestion
instead would reduce the net emissions to

~ 2 million tonnes of CO,-equivalent (i.e. avoided
emissions exceeding direct emissions by 2 million
tonnes).

Waste opportunities
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Future potential for cutting GHG emissions from municipal waste

4 Future potential for cutting GHG
emissions from municipal waste

Scenario 1: What if MSW management develops

Beyond the progress so far, there is significant according to current trends?

further potential to mitigate GHG emissions through

better MSW management in the years to 2020. This is the business-as-usual scenario. It estimates
the share of MSW going to landfill, incineration and
In order to explore the potential effects on GHG recycling based on a combination of historical trends
emissions of new waste policies, the EEA and its and the implementation of planned policy measures.
ETC/SCP developed three scenarios on possible In this scenario, some countries would not meet
future paths for European MSW management: all of the Landfill Directive's targets for diverting

biodegradable municipal waste from landfill.
® scenario 1 assumes business-as-usual

(as presented in Figure 2.1); According to Figure 2.1, which illustrates the
* scenario 2 implies full implementation of the results of the business-as-usual scenario, net GHG
EU Landfill Directive; emissions associated with MSW management have
* scenario 3 models a hypothetical landfill ban on decreased continuously since 1995. In this scenario,
all MSW by 2020 in all countries. the share of landfilling is projected to drop to 28 %

and recycling increases to 49 % in 2020.
Figure 4.1 illustrates the net emission reduction

achieved in the period 1995-2008 (in the first Reduced landfilling, combined with increased
column) and the net GHG emission reductions in recycling leads to a dramatic increase in avoided
2020 compared to 1995 for all three scenarios (in emissions due to recycling and energy recovery
columns two, three and four). The net emission operations. Net emissions in 2020 would be

reduction is calculated as the difference between net 92 million tonnes less than in 1995 (a reduction from
emissions in 1995 and net emissions in 2008 or 2020, 84 million tonnes of net emissions to — 8 million
as appropriate. tonnes). From 2017 onward, avoided emissions

Figure 4.1 Net emission reductions from MSW management in the EU (excluding Cyprus) plus
Norway and Switzerland in 2008 and 2020 compared to 1995

Million tonnes CO,-equivalent Scenario 2 (2020): Full

Scenario 1 (2020): implementation of the Scenario 3 (2020):
Business-as-usual EU Landfill Directive Hypothetical landfill ban

2008

~ 20

- 40

~ 60

~ 80

-100

-120

- 140
B Avoided net emissions 1995-2008 Avoided net emissions 2008-2020
Source: ETC/SCP.
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Future potential for cutting GHG emissions from municipal waste

would be larger than direct emissions. Net emissions
decreased by 48 million tonnes between 1995 and
2008, and the business-as-usual scenario would yield
a further net emission reduction of 44 million tonnes
CO;-equivalent in 2020.

Scenario 2: What if all countries fully implement
the Landfill Directive?

If all countries met the Landfill Directive's targets

on reducing landfilling of biodegradable municipal
waste, less waste would end up in landfills and more
would be recycled than in the business-as-usual
scenario. In this scenario, recycling would increase
to 54 % of MSW and landfilling would drop to 18 %
in 2020.

Countries have an additional incentive to realise
this scenario because of the recycling targets set for
different waste streams in the Waste Framework
Directive. However, these targets could not be
modelled in detail here as they only apply to certain
parts of household waste, not to total MSW.

Full implementation of the Landfill Directive would
save 62 million tonnes of CO,-equivalent: around
42 % more than the business-as-usual scenario. For
comparison, 62 million tonnes equates to 1.23 % of
these countries' total GHG emissions in 2008.

Scenario 3: What if all countries ban landfilling of
all MSW by 2020?

A hypothetical landfill ban would phase out
landfilling of MSW by 2020. This scenario aims

Full implementation of the Landfill
Directive's targets on diverting waste
from landfill is crucial to tap its GHG
reduction potential.

to demonstrate the potential benefits for climate
change mitigation if more ambitious waste policies
were implemented. In this scenario, recycling would
increase to 61 % of MSW and incineration to 39 %

in 2020. Even if such a ban were implemented,
however, MSW deposited on landfills before the ban
would continue to emit methane for several years.
Therefore, the full effect of a landfill ban would only
be felt in the medium term.

Nonetheless, as Figure 4.1 indicates, a landfill ban
would still save 78 million tonnes of CO,-equivalent
in 2020 compared to 2008, 76 % more than the
business-as-usual scenario. That equates to 1.53 %
of current total GHG emissions from the EU-27 plus
Norway and Switzerland.

For comparison, 78 million tonnes is slightly more
than Hungary's annual GHG emissions in 2008.

Put another way, in this scenario the savings in the
period 2008-2020 are similar in scale to the GHG
reduction that the EU-27 Member States expect to
achieve in the period 1990-2020 from implementing
the Directive on the Energy Performance of
Buildings (EU, 2002; EEA, 2009).

Box 4.1 Uncertainties

Centre Institute for Environment and Sustainability.

overall results significantly.

The waste management system is complex. Modelling it requires the use of assumptions and a high
volume of data processing and calculations. The choice of values for relevant parameters always involves a
considerable amount of uncertainty where scientific consensus has not been reached. An important effort
towards harmonising life-cycle assessment in Europe is under way at the Commission's Joint Research

Among the parameters that most influence the results is the methane recovery rate from landfills for each
country because methane has a fairly high global warming potential. Moreover, GHG emissions from fuel
combustion in waste management activities and the GHG emissions avoided through the recovery of energy
all depend on the fuel mix, which is specific to each country. The choice of the relevant mix is therefore
quite important for the overall final results. The presented results for all scenarios are based on the

current energy mix in each country, without accounting for changes in fuel mixes in the future. However,

a sensitivity analysis showed that even a dramatic change in the future energy mix would not change the

Another very important parameter is the composition of waste handled in each treatment alternative.
Different materials require different treatment processes and impact the environment in different ways.
Therefore, better data on waste composition would help to produce more robust results.

Waste opportunities




Waste prevention and the limits of the model

5 Waste prevention and the limits of the

model

Figure 2.1 shows that from 2017 onwards, more
emissions are expected to be avoided per tonne

of MSW than emitted via waste management
operations. Would that mean that more waste is
good for the environment? Of course not. The reason
is that the model does not include all the GHG
emissions during production of the products that
end up as MSW. Such modelling would be extremely
complex and could not be undertaken here.

Photo:

© IStockphoto

GHG emissions from production of a given product
are usually higher than any benefits from sound
waste management of the same product could

ever be. So although this study does not analyse
waste prevention's environmental benefits, waste
prevention must clearly be given the highest

priority.

Waste opportunities
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Executive summary

Executive summary

Improved waste management is an essential element
in efforts to make Europe more resource efficient.
If a country is to generate greater economic returns
at lower costs to the environment then it must find
ways to extract more value from the resources that
it takes from nature, while cutting the burden of
emissions and waste. One key means of achieving
that is by shifting waste management up the waste
hierarchy — reducing waste disposal {for example
landfilling) and instead focusing on waste
prevention, reuse, recycling and recovery.

In recent years these important goals have been
integrated into European envirorunental policy,
notably the Eurepean Commission's Roadmap

on a resource efficient Europe (EC, 2011) and the
EU's Waste Framework Directive (EU, 2008). But
national efforts to shift up the waste hierarchy have
been under way for longer, in large part driven by
earlier EU legislation such as the Landfill Directive
(EU, 1999). Together, these instruments establish

a range of waste management targets and broader
goals for the years to 2020.

Effective implementation of these waste policies
demands an understanding of what has been
achieved so far and progress towards future targets.
The present report responds to that need, reviewing
national municipal solid waste management in EEA
member countries (the EU-27, Iceland, Norway,
Switzerland and Turkey) and Croatia for the period
2001-2010. It demonstrates that the municipal waste
management landscape has changed significantly
during that period.

Municipal solid waste (referred to simply as
'municipal waste' in this report} has been chosen in
part because the 2008 Waste Framework Directive
introduced a new 50 % recycling target for such
waste. In addition, municipal waste is primarily

a public sector responsibility and the current
economic situation in many EU Member States
demands an added focus on how to achieve policy
goals most cost-effectively.

Key findings

Although only a few countries reduced their
municipal waste output between 2041 and 2019,
there are clear indications of a shift away from
landfilling towards preferred waste management
approaches. The number of countries that landfill
more than 75 % of municipal waste output
decreased sharply, while the numbers recycling
more than a quarter of their municipal waste
recorded the opposite trend. Nevertheless, the
majority of countries still landfilled more than half
of their municipal waste in 2010.

In general, there have been substantial increases
in the proportion of municipal waste recycled.
Twelve countries increased the percentage recycled
by more than 10 percentage points between 2001
and 2010 and another ten achieved increases of
5-10 percentage points (calculated as a share of
municipal waste generated). In the remaining
countries, however, the average increase was
negligible and in five cases it was actually negative.

Progress in enhancing recycling rates is primarily
due to trends in recycling of materials, with
bio-waste recycling performing less well.
Whereas 19 countries achieved fairly substantial
increases in their material recycling rates, there was
comparatively little change in national bio-waste
recycling rates. This suggests that, despite
significant achievements in increasing material
recycling in some countries, there is a need for
greater focus on bio-waste recycling in line with the
Waste Framework Directive's waste hierarchy.

Interestingly, in most of the countries where
regional recycling data were available, there was
substantial variation between different regions,
indicating that regional and local policies

have a significant influence on municipal
waste recycling rates. While EU targets and
national targets are the overall drivers of better
municipal waste management, regional and

Managing municipal solid waste
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local implementation is crudial for achieving
positive results. It also suggests that regions with
high recycling rates could serve as good practice
examples and become knowledge-sharing platforms
for other regions nationally and across Europe,

The majority of countries are making good
progress in achieving EU targets on diverting
waste from landfill. Among those 12 countries
without derogations for the Landfill Directive's
targets, all 12 achieved the 2006 target, 11 of them
achieved the 2009 target, and by 2010 seven are
estimated to have already achieved the 2016 target.
The performance of countries with derogations for
the targets has been more mixed. Just seven of the
16 are estimated to have achieved the 2010 target.

There is evidence of a clear correlation between the
cost of landfilling and the share of municipal waste
recycled in Member States, suggesting that landfill
taxes can play an important role in incentivising
a shift up the waste hierarchy. It is equally clear,
however, that gate fees and regulatory restrictions
also play an important role in shaping waste
management decisions.

Reflecting on past performance provides valuable
insights into the chances of achieving the Waste
Framework Directive's 50 % municipal waste
recycling target in 202(. Here, the outlook is
certainly mixed. While five countries have already
achieved the target and another six will achieve it if
they continue to improve their recycling rate at the
same pace as in the period 2001-2010, the majority
of countries will need to make an extraordinary
effort in order to achieve the target of 50 %
recycling by 2020. Nine countries need to increase
their recycling rate yearly by 2—4 percentage points
until 2020, a rate that only five European countries
achieved between 2001 and 2010. A further seven
couniries need to achieve an unprecedented
increase of more than 4 percentage points annually
up to 2020.

Managing municipal solid waste

The benefits of shifting municipal waste management
up the waste hierarchy are not limited to more
efficient resource use and a reduced waste burden on
the natural environment. Better waste management
also offers a way to cut greenhouse gas (GHG)
emissions. Methane emissions from landfilling
municipal waste have declined considerably in

the past decade while the benefits from increased
recycling have grown even more. These benefits in
GHG emissions result from the fact that recycled
materials replace virgin materials and thus reduce
GHG ermissions from primary production.

Analysis of municipal waste management is
undermined by uncertainties about the comparability
of national data. Countries use varying definitions

of ‘municipal solid waste’ and there are particular
uncertainties in relation to the overlap with
packaging waste. It is estimated that at least eight
countries do not include any recycling of packaging
waste in their reporting of municipal waste recycling
or include only a minimal amount. The way countries
report on municipal waste that undergoes sorting or
other pre-treatment also differs widely. To facilitate
future analysis, steps are needed to harmonise
national reporting methodologies, especially on the
waste fractions to be included when reporting on
municipal waste.

Finally, while EU legislation of the last two decades
has certainly provided the driving force for better
waste management in EEA member countries, a
comparison of the landfilling and recycling rates
across Europe underlines the importance of national
and regional instruments. These include measures
such as landfill bans on biodegradable waste or
non-pre-treated municipal waste, mandatory separate
collection of municipal waste fractions, econormic
instruments such as landfill and incineration taxes,
and waste collection fees that give incentives to
recycling. In general, countries using a broad range of
instruments have a higher municipal waste recycling
rate than countries using very few or no instruments.



1 Introduction

Introduction

1.1 Background

Implementation of environmental policies,
especially waste policies, is one of the European
Commission's key priorities, as confirmed by its
proposal for a 7th Environment Action Programme
(EC, 2012} and the Roadmap to a resource

efficient Europe (EC, 2011). While the EU’s Waste
Framework Directive (EU, 2008) and Landfill
Directive (EU, 1999) set binding targets for recycling
municipal waste and diverting biodegradable
municipal waste from landfill, EEA analysis
indicates large differences in municipal waste
management performance between countries (EEA,
2009).

In 2011, the European Commission and the EEA
agreed to enhance efforts to improve knowledge
on implementation of waste policies through a joint
pilot project. The pilot project includes a task to
review municipal solid waste {referred to simply

as ‘municipal waste' in this report} management in
EEA member countries, using indicators, country
factsheets and relevant European Commission
studies.

This report presents the output of this first part

of the pilot project. The main focus is an ex-post
review of the progress towards better municipal
waste management and policies implemented so far,
with a brief assessment of prospects for meeting the
targets until 2020.

1.2 Why focus on municipal waste?

While municipal waste has been the focus of
considerable analysis in Europe, three factors justify
this project's continued focus on the issue.

First, although the EEA has undertaken many
analyses of municipal waste in European
countries, these have previously not covered

all EEA member countries and have included
relatively few municipal waste indicators, such as
murnicipal waste generation and management at an
aggregated level.

Second, responsibility for municipal waste primarily
lies with the public sector. During the current high
pressure on public budgets in many EU Member
States, it is very important to find the most efficient
policy measures for meeting the targets imposed by
EU directives.

Third, the 2008 Waste Framework Directive

(EU, 2008) includes a new 30 % recycling target
for waste from households, to be fulfilled by
2020. In 2011 the European Commission decided
that countries can choose between four different
calculation methods to report compliance with
this target. One of these methods is to calculate
the recycling rate of municipal waste as reported
to Eurostat (EU, 2011). This method is used for all
figures and scenarios in this report.

It is therefore very relevant to assess the progress
achieved so far and the prospects for countries

to achieve the recycling target by 2020, It is

equally interesting to review national initiatives
undertaken between 2001 and 2010 to improve
waste management, especially those that aim to
increase municipal waste recycling. The analysis in
this report should improve understanding of the
dynamics of moving towards better municipal waste
management.

1.3 Definitions of municipal waste

The definition of 'municipal waste' used in
different countries varies, reflecting diverse waste
management practices. For the purposes of national
yearly reporting of municipal waste to Eurostat,
‘municipal waste' is defined as follows (Eurostat,
2012e):

‘Municipal waste is mainly produced by
households, though similar wastes from
sources such as commerce, offices and
public institutions are included. The amount
of municipal waste generated consists of
waste collected by or on behalf of municipal
authorities and disposed of through the
waste management system.’

Managing municipal solid waste
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In this context, municipal waste is understood as
waste collected by or on behalf of municipalities.
Howevet, the definition also includes waste from the
same sources and other waste similar in nature and
composition that is ‘collected directly by the private
sector (business or private non-profit institutions)
not on behalf of municipalities (mainly separate
collection for recovery purposes)’ (Eurostat, 2012e).

In the EU's Landfill Directive, municipal solid waste
is defined as 'waste from households, as well as other
waste which, because of its nature or composition,

is similar to waste from households’ (EU, 1999). The
50 % recycling target in the 2008 Waste Framework
Directive and the 2011 Commission Decision
establishing rules and calculation methods for
verifying compliance with the targets of the Waste
Framewaork Directive (EU, 2011) refer to 'household
waste and similar waste'. These two definitions of
municipal waste only refer to the type of waste and
not to who has collected it. Nevertheless, countries
may document compliance with the 50 % recycling
target by using the municipal waste data they report
regularly to Eurostat.

The more complex municipal waste management
systems in use today with sorting steps,
pre-treatment, imports and exports, seem to have
led to uncertainties and differences in municipal
waste reporting. These differences generally reduce
the comparability of municipal waste data and

also affect the interpretation of recycling rates used
in this report. Eurostat has recently published a
guideline clarifying which waste types to include
in municipal waste reporting, how to allocate the
outputs of pre-treatment processes like sorting and
mechanical-biological treatment, and how to deal
with exports and imports in the reporting (EC, 2011).
The quality and comparability of municipal waste
data can be expected to improve substantially once
countries follow these gnidelines.

1.4 | Conceptual framework for the
analysis and indicators used

This report is a synthesis of the outcomes of a
country-by-country analysis addressing 32 European
countries ():

.

EU-27 Member States;

+ Croata;
¢ Iceland;
¢+ Norway;

* Switzerland:
¢ Turkey.

The conceptual framework for the country analyses
is based on the following four elements:

* reviewing the historical performance in
municipal waste management using indicators,
with a spedial focus on recycling;

* assessing the extent to which differences in
national performance are linked to reporting
differences rather than management
performance (and therefore do not reflect the
true municipal waste recycling situation);

+ assessing the relationship between the changes
in recycling performance revealed by the
indicators and the most important initiatives
taken to improve municipal waste management
in the country;

* assessing possible future trends and prospects
for achieving the 50 % recycling target for
municipal waste by 2020.

{*} The country papers are available at http://www.eea.europa.eu/publications/managing-municipal-solid-waste.
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Introduction

In most cases, the development and progress

of municipal waste management for each of the

32 countries is illustrated using nine indicators and
criteria. It was not possible, however, to include

all indicators and criteria for all countries — for
example if they have not reported regional data to
Eurostat. Conversely, for some countries additional
indicators or tables have been included.

Most of the municipal waste indicators and criteria
show percentages rather than absolute amounts of

municipal waste recycled, incinerated or landfilled.
The reasons behind this are:

* absolute amounts are seldom comparable,
even per capita values, mainly because of the
contrasting definitions of municipal waste used
in countries;

* percentages can better be compared to show the
evolution in waste performance.

The nine indicators and criteria used in the country
reports were as follows:

s generation of municipal waste per capita from
2001 to 2010;

¢ development of recycling rates from 2001 to 2010
for material recycling, recycling of bio-waste,

and recycling of total municipal waste, all
expressed as a percentage of the total municipal
waste generated;

prospects for meeting the Waste Framework
Directive's 50 % recycling target, assuming
a continuation of trends in the three periods
20012005, 2006-2010 and 2001-2010;

biodegradable municipal waste landfilled in the
period 2006-2010, calculated as a percentage

of the amount generated in 1995, to assess
compliance and the distance to the Landfill
Directive's landfill diversion targets;

regional differences in municipal waste recycling
rates within each country from 2001 to 2010;

landfill tax levels and recycling, landfill and
incineration rates of municipal waste;

life-cycle GHG emissions from municipal waste
management and mitigation achieved since 1990;

uncertainties that may explain differences in
naticnal performance;

important country-specific policy initiatives

taken to improve municipal waste management,
supplementing and implementing EU directives.

Managing municipal solid waste
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2 Results of the cross-country analysis

This chapter brings together the cutcomes of the
country-level studies. National indicators and
analysis are presented and discussed in more detail
in the country reports (3.

The nine indicators and criteria presented in this
report and the country reports provide important
information on the current state of municipal waste
management in EEA member countries but do not
present a comprehensive picture. The assessment
would benefit from a more in-depth analysis of the
waste framework conditions and the policies applied
by the countries, which was beyond the scope of this
study.

Figure 2.1 The EU waste hierarchy

Source: ETC/SCP

2.1 Moving municipal waste
management up the waste
hierarchy, 2001-2010

The development of municipal waste management
in European countries reflects initiatives taken

by both the EU and individual countries. The EU
waste policy landscape has evolved considerably
over the last 30 years. One important step was the
'"Thematic strategy on prevention and recycling

of waste' (EC, 2005), which resulted in a revised
Waste Framework Directive in 2008 (EU, 2008).
Article 4 of the directive includes for the first time a
legally binding prioritisation of waste rmanagement
activities. This 'waste hierarchy' (Figure 2.1) requires
that waste prevention be prioritised and promoted,
and that disposal {(mainly landfilling) have the
lowest priority and be minimised.

2.1.1 Little evidence of increased waste prevention

Municipal waste prevention can be assessed by
analysing trends in the amounts of municipal
waste generated; if the amounts of municipal
waste generated are decreasing over time, waste

is prevented according to the first objective of the
waste hierarchy. Calculating per capita municipal
waste generation enables data to be normalised
between countries and eliminates the effects of
changes in national population sizes in the years
2001-2010. As noted in Box 2.1, however, there are
several problems with comparing municipal waste
data across countries and time periods, which mean
that it should be used with caution.

Bearing in mind these uncertainties, Figure 2.2
shows the municipal waste generation per capita in
32 European countries in 2001 and 2010. Twenty-one
countries generated more municipal waste per
capita in 2010 than in 2001 and 11 cut per capita

{*) http:/fwww,eea.europa.eu/publications/managing-municipai-solid-waste.
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«  Countries define municipal wasbe-qlfferently ‘For example, a country that includes bulky waste or garden waste
lng;mmste will appear tc .‘generahemre mun;dpal wastewapl&a&mn ammmmmesm
wi s

. _Somecmnh‘leskldUdEmlywaste‘h’mh'_'"."':""I’"_'_"r.\!flterm'::-' apmmeboindudesmuhrmmwps

municipal waste generation. If the figures are municipal waste generation per capita. Overall,
compared for the years 2001 and 2008, 26 countries however, the picture is mixed and there is no clear
recorded an increase and six countries a decrease. evidence of improved waste prevention across
This suggests that the economic downturn that countries between 2001 and 2010.

started in 2008 may have caused a reduction in

Figure 2.2 Municipal waste generated per capita, 2001 and 2010
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Note: (*) 2008 data used for 2010. (**) 2004 data used for 2001. According to Eurostat the comparability of the data over time is
high. However, some breaks in the time series are documented, which can influence the comparability between countries and
within a country. Generally, the quality of the data has improved during the period 2001-2010.

Source: Eurostat, 2012c; ETC/SCP, 2013b.
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2.1.2 Clear evidence of a shift from landfilling up
the waste hierarchy

Shifting the focus to how the municipal waste
generated in the period 2001-2010 was managed,
there is clearer evidence of a shift up the waste
hierarchy. Figure 2.3 indicates that landfilling of
municipal waste decreased by almost 40 million
tonnes, whereas incineration increased by 15 million
tonnes and recycling grew by 29 million tonnes.
Looking at the EU-27 only, landfilling decreased

by 41 million tonnes, incineration increased

by nearly 15 million tonnes and recycling and
composting increased by 28 million tonnes. As
discussed in Section 2.2, however, this aggregation
of 32 European countries masks large differences
between the countries in terms of their waste
management performance. Furthermore, Figure 2.3
shows that the total amount of municipal waste
recycled has declined slightly since 2008.

Another way to illustrate the progression up the
waste hierarchy is to count the number of countries
achieving defined levels of municipal waste
management in 2001 and 2010. Figure 2.4 shows

that the number of countries that mainly rely on
landfilling of municipal waste decreased between
2001 and 2010. The number of countries landfilling
more that 75 % of municipal waste fell from 17 in 2001
to 11 in 2010, while those landfilling more than 50 %
of municipal waste decreased from 22 to 19. In the
same period, the number of countries that incinerated
more than 25 % of their municipal waste rose slightly
(from eight to 10) and the number recycling more
than 25 % of municipal waste increased from 11 to 16.

Overall, Figure 2.4 shows that European countries
are climbing up the waste hierarchy for municipal
waste management, thereby implementing one of
the key principles of the Waste Framework Directive.
It also illustrates, however, that more than half of

the countries still landfill more than 50 % of their
municipal waste.

Figure 2.3 Development of municipal waste
management in 32 European
countries, 2001-2010

Million tonnes
300 +

250 A
200 +
150 A

100 4 [

M No information about treatment
M Landfilling

[ Incineration

@ Recycling

Note: The figure covers the EU-27 Member States, Croatia,

Iceland, Norway, Switzerland and Turkey.

Eurostat, 2012a, 2012c; ETC/SCP, 2013a, 2013b,
2013d, 2013e, 2013f.

Source:
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Figure 2.4 Number of countries at different
levels of the municipal waste
management hierarchy, 2001 and
2010

> 25 % recycling
> 25 % incineration
> 50 % landfilling
> 75% landfilling

2010
> 25 % incineration 10

> 50 % landfilling

> 75 % landfilling

Note: Each country can be included in several waste
management categories so the total number of
countries is greater than 32. The number of countries
is indicated in the white boxes.

Source: Eurostat, 2012a, 2012¢; ETC/SCP, 2013a, 2013b,

2013d, 2013e, 2013f.
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2.2 Recycling of municipal waste,
2001-2010

2.2.1 Increases in the proportion of municipal
waste recycled

Figure 2.5 presents a comparison of the share of
municipal waste recycled in EEA member countries
and Croatia in 2001 and 2010. Total recycling
includes material recycling as well as composting
and digestion of bio-waste.

In that period, 12 countries increased their recycling
performance by more than ten percentage points,
while 10 recorded an increase of between five

and ten percentage points. This clearly indicates

significant improvements in recycling performance,
although the numbers also show enormous
differences in performance between those countries
with the lowest recycling levels and those with the
highest.

Figure 2.6 presents the annual growth rates of
municipal waste recycling in each country during
the years 2001-2005 and 2006-2010. Clearly,
countries that started the decade with relatively
limited recycling (e.g. Slovenia, Poland, United
Kingdom, Ireland and Estonia) are more likely

to have recorded substantial improvement.
Contrastingly, several of the 'pioneers’ of recycling
in Europe recorded substantially slower growth,
although in some cases successful measures

Figure 2.5 Municipal waste recycling rates in 32 European countries, 2001 and 2010

) Bulgaria
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Germany -~ Romania
Belgium -~ . Croatia
Netherlands _ g & _ Lithuania
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Sweden , X X ., Latvia
Luxembourg | AT\ L Mana
Denmark +- ~——F—+——+——1 Czech Republic
L—1 -~/ ! B
Norway | \ 7 / | Greece
\ <o e f
United Kingdom : \ ' Portugal
Ireland 4 i - ] \‘\ .:\" Cyprus
Italy 5 L 3 __,--» Estonia
France 2 " Poland
Spain : . Hungary
Finland ) Iceland
Slovenia
— 2001 w— 2010

Note: The further from the centre in the radar chart, the better the waste management. The recycling rate is calculated as the
percentage of municipal waste generated that is recycled. Total recycling includes material recycling as well as composting
and digestion of bio-waste. According to Eurostat the comparability of the data over time is high. However, some breaks in
the time series are documented, which can influence the comparability between countries and within a country. Generally, the
quality of the data has improved during the period 2001-2010. For Iceland, 2008 data are used for 2010. For Slovenia, 2002

data are used for 2001 and 2009 data for 2010. Croatia is not included for 2001.
Source: Eurostat, 2012a, 2012c; ETC/SCP, 2013a, 2013b, 2013d, 2013e, 2013f.
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Figure 2.6 Yearly average percentage point
increase in total recycling of
municipal waste, 2001-2005 and
2006-2010
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Note: The larger the bar, the greater the improvement in
recycling rate. For example, Poland improved its
recycling rate from 7 % in 2006 to 21 % in 2010,
equivalent to a 14 percentage point improvement or
3.6 percentage points per year on average. According
to Eurostat the comparability of the data over time
is high. However, some breaks in the time series are
documented, which can influence the comparability
between countries and within a country. Generally,
the quality of the data has improved during the period
2001-2010. The 2001-2005 trends are therefore
less rellable than the 2006-2010 trends, and in some
cases, trends might rather reflect changes in data
collection than change in waste management. For
Iceland 2008 data are used for 2010. For Slovenia
2002 data are used for 2001 and 2009 data for 2010.
Croatia is only included with data for the period from
2007 to 2010.
Source: Eurostat, 2012a, 2012¢; ETC/SCP, 2013a, 2013b,

2013d, 2013e, 2013f.
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markedly improved waste management
performance even in countries with high initial
percentages (e.g. Germany and Switzerland in the
years 2001-2005).

The progress illustrated in Figure 2.6 indicates that
the introduction of EU requirements to improve
municipal waste management has taken effect in
many but not all countries. It also indicates that it
is difficult to maintain a substantial increase in the
recycling rate over five years and even harder over
a decade. Some of the frontrunners in municipal
waste management lost momentum in the period
2006-2010 and only two countries recorded a
yearly increase of more than two percentage points
in both periods (2001-2005 and 2006-2010).

Figure 2.7 Progress of European countries
up the recycling hierarchy
(material and bio-waste
recycling), 2001-2010

2001
%
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Note: The number of countries within each recycling interval
is indicated in the white boxes. Information Is not
available for one country in 2001. Total recycling
includes material recycling as well as composting and
digestion of bio-waste.
Source: Eurostat, 2012a, 2012¢; ETC/SCP, 2013a, 2013b,

2013d, 2013e, 2013f.
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This can be partly explained by the fact that the
frontrunners already had high recycling rates in
2001 and further improvements were likely to be
much more challenging. Such challenges might
include technical limits for recycling, high costs for
recycling products or materials not designed for
recycling, or competition with waste incineration
capacity.

Another way to depict the progress in recycling
during the period 2001-2010 is to analyse the
number of countries within certain recycling
intervals. A higher number of countries within the
high recycling interval indicates a move up in the
‘recycling hierarchy'.

Figure 2.7 illustrates this positive transition. The
number of countries recycling less than 10 % of

municipal waste dropped from 13 to seven between
2001 and 2010, and the number of countries
recycling more than 30 % of generated municipal
waste increased from 10 to 16.

2.2.2 Contrasting trends in recycling of materials
and bio-waste

The progress made in increasing the total recycling
rate is mainly due to the fact that many countries
have increased recycling of materials such as glass,
paper and cardboard, metals, plastic and textiles.
Eight countries increased their material recycling
rate by more than 10 percentage points in the
period 2001-2010, and 11 countries achieved an
increase of between five and ten percentage points
(Figure 2.8).

Figure 2.8 Material recycling as a percentage of municipal waste generation in 32 European
countries, 2001 and 2010
Bulgaria
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United Kingdom " Poland
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raly ~_ / —~f—1 7 \ _~ Cyprus
Finland = o ~ Greece
Hungary Ice}énd France
— 2001 — 2010

Note: The material recycling rate is calculated as the percentage of materials recycled per municipal waste generated. According to
Eurostat the comparability of the data over time is high. However, some breaks in the time series are documented, which can
influence the comparability between countries and within a country. Generally, the quality of the data has improved during
the period 2001-2010. For Iceland, 2008 data are used for 2010. For Slovenia, 2002 data are used for 2001 and 2009 data

for 2010. Croatia is not included for 2001.

Source: Eurostat, 2012a, 2012¢; ETC/SCP, 2013a, 2013b, 2013d, 2013e, 2013f.
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Figure 2.9 Progress of European countries
up the material recycling
hierarchy, 2001-2010
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Note: Number of countries within each recycling interval
indicated in the white boxes. Information Is not
available for one country in 2001.

Source: Eurostat, 2012a, 2012¢; ETC/SCP, 2013a, 2013b,
2013d, 2013e, 2013f.

Figure 2.9 shows the number of countries within
certain material recycling intervals in 2001 and
2010. The number of countries recycling less than
10 % declined from 16 in 2001 to eight in 2010.
Contrastingly, the number recycling between

10 % and 20 % rose from five countries in 2001 to
11 countries in 2010. The number with a material
recycling level higher than 30 % increased from
three countries in 2001 to six in 2010.

In contrast to material recycling performance,
Figures 2.10 and 2.11 show that the increases in
bio-waste recycling (°) were much more modest
over the same period. Only one country increased
its municipal waste-derived bio-waste recycling by
more than 10 percentage points between 2001 and
2010, and only six countries improved by between
five and ten percentage points. Eighteen countries
sustained a very low level of bio-waste recycling
(0-10 % of municipal waste generated) during the
whole period 2001-2010. The reasons for that trend
could be:

¢ The absence of an EU-wide obligation to
recycle bio-waste. Instead, EU rules only limit
the amount of biodegradable waste that can be
landfilled.

* The absence of common EU quality standards
or end-of-waste criteria (*) for generated
compost/digestate. An important purpose of
recycling of bio-waste is to produce compost
or digestate but much bio-treated material
is currently used as intermediate or final top
soil cover on landfills. Quality standards
would make it easier to clarify whether or not
the compost can be used as soil improver in
agriculture or in gardens. The development
of common EU quality standards for compost
or end-of-waste criteria is on the European
Commission's agenda and is expected to be
finalised in 2014.

* The fact that material and bio-waste recycling
potential depends on their respective share
in total municipal waste. In most countries
bio-waste recycling potential is lower than
material recycling potential because bio-waste
accounts for a smaller proportion of total
municipal waste. Countries with a particularly
low share of bio-waste in their municipal
waste, such as Lithuania, Norway and Slovenia
(Table 2.1), obviously have a lower potential for
bio-waste recycling than countries with a higher
share.

(3) Bio-waste is defined in the Waste Framework Directive as 'biodegradable garden and park waste, food and kitchen waste from
households, restaurants, catering and retail premises and comparable waste from food processing plants' (EU, 2008). Bio-waste
recycling of MSW includes the amounts reported to Eurostat as composted or digested: the EU classifies biological treatment
(including composting and anaerobic digestion) as recycling when the compost (or digestate) is used on land or for the production

of growing media (EU, 2011).

(*) According to the Waste Framework Directive, end-of-waste criteria specify when certain waste ceases to be waste and obtains a

status of a product (or a secondary raw material).
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Figure 2.10 Bio-waste recycling as a percentage of municipal waste generation in 32 European
countries, 2001 and 2010
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Note: The bio-waste recycling rate is calculated as percentage of recycled bio-waste per municipal waste generated. According to

Eurostat the comparability of the data over time is high. However, some breaks in the time series are documented, which can
influence the comparability between countries and within a country. Generally, the quality of the data has improved during

the period 2001-2010. For Iceland, 2008 data are used for 2010. For Slovenia, 2002 data are used for 2001 and 2009 data
for 2010. Croatia is not included for 2001.

Source: Eurostat, 2012a, 2012c; ETC/SCP, 2013a, 2013b, 2013d, 2013e, 2013f.
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Figure 2.11 Progress of European countries
up the municipal bio-waste
recycling hierarchy, 2001-2010

Table 2.1 Bio-waste share in municipal
waste in 28 European countries

in 2008-2010
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Eurostat, 2012a, 2012c¢; ETC/SCP, 2013a, 2013b,
2013d, 2013e, 2013f.

Source:

According to ETC/SCP calculations, in 2008-2010
bio-waste accounted for 37 % of the municipal
waste in Europe (EU-27 excluding Cyprus, plus
Norway and Switzerland). The proportion differs
from country to country, however, mainly because
of variations in the ways that municipal waste is
defined in different countries (Box 2.1).

Many EEA member countries with a high share

of bio-waste in their municipal waste still recycle
only a limited amount of bio-waste, resulting in a
relatively marginal effect of bio-waste recycling on
total municipal waste recycling rates (presented in
Figures 2.5 and 2.7). This is a clear indication that a
stronger focus on bio-waste recycling is needed. For
many countries, there is much room for improving
the overall recycling rate of municipal waste through
increasing bio-waste recycling.

Managing municipal solid waste

e SO
Lithuania, Norway and Slovenia
Bulgaria, Denmark, Ireland,
Hungary, Latvia and Switzerland
Germany, France, Italy, Sweden,
United Kingdom, European average
Austria, Belgium, Czech Republic,

Estonia, Finland, Luxembourg, the
Netherlands, Poland, Romania and

Less than 20 %
Between 20 % and 30 %

Between 30 % and 40 %

Between 40 % and 50 %

Spain
Between 50 % and 60 %  Greece, Portugal, Slovakia
Between 60 % and 80 % Malta

Source: ETC/SCP, 2011; and data provided by countries to the
ETC/SCP in 2012, ETC/SCP, 2012a.

Bio-waste includes food and garden waste but not
wood, paper and cardboard, and textile waste. Member
State data on the composition of municipal waste were
for either 2008, 2009 or 2010. The European average
is calculated based on the 28 countries included in the
table.

Note:

2.2.3 Variations in recycling rates within countries

Eurostat's database includes data on recycling of
municipal waste for regions in 13 countries. It is
useful to assess the regional differences in recycling
levels in these countries because substantial
differences indicate the importance and relative
success of regional policies and strategies — and the
potential to improve in those countries by focusing
on specific regions.

Some of the differences may, however, be
influenced by differences in reporting. For
example, one German region reports 100 %
recycling, which presumably implies that it has
reported all waste sent to sorting or mechanical
biological treatment plants as recycled (although
usually a part of the sorted waste is incinerated or
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Map 2.1

Regional recycling rates for municipal solid waste, 2008/2009

Recycling of municipal waste, 2008/2009

] o-<10% B 30-<40% Bl 60-<70% Bl 90-100%
[] 10-<20% Bl 40-<50% Bl 70-<80% [] oOutside data
[0 20-<30% Bl s50-<60% Bl 80-<9%% coverage

Note: Recycling includes material recycling and composting/digestion. Recycling rates are calculated as a percentage of municipal
solid waste generated. 2008 data were used for Belgium, Germany, France, Hungary, Romania and Slovenia. 2009 data were

used for the rest of the countries,
Source: Eurostat, 2012a.

landfilled). Other regions have reported based on
the outputs of sorting and mechanical biological
treatment.

Where regional recycling data are available from
Eurostat, the separate country reports present the
regional differences in the development of total
recycling, material recycling and bio-waste recycling
for the years 2001-2009. It was not possible in this

report to include regional data available only in
national databases (i.e. not compiled by Eurostat).

Map 2.1 shows the total recycling level of municipal
waste in 13 European countries. Interestingly, in

ten of the 13 countries there is a variation of more
than 15 percentage points in recycling rates between
different regions, and significant variations are also
apparent in countries with low rates of total recycling.
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Figure 2.12 gives a more detailed overview of the
extent of variation within each country, presenting the
national recycling rate for municipal waste, material
and bio-waste and the range between the regions in
each country with the highest and lowest recycling
rates. The variation in municipal waste recycling
between a country's regions seems to be both due to
variation in the recycling of materials and bio-waste.

The large regional differences in all countries
indirectly indicate the influence of regional and

local policies on the recycling levels of municipal
waste. EU targets and national targets are the overall
drivers of better municipal waste management but
regional and local implementation is crucial for
achieving positive results.

In addition, regions with high recycling rates
could serve as good practice examples and
become knowledge-sharing platforms for other
regions within countries, as well as for regional
administrations across Europe.

Figure 2.12 Regional variation in municipal waste recycling rate in 13 countries, 2008/2009
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The variation bar shows the highest and lowest regional recycling level within each country. 2008 data were used for

Belgium, Germany, France, Hungary, Slovenia and Romania. 2009 data were used for the rest of the countries.

Source: Eurostat, 2012a.
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2.3 Diversion of municipal waste from
landfill, 2001-2010

2.3.1 Landfilling of municipal waste

As illustrated in Figure 2.13, the general increase in
recycling of municipal waste has led to a reduction

in the percentage of municipal waste landfilled.
Most countries reduced landfilling in the period
2001-2010. Sixteen countries cut the percentage

of municipal waste going to landfill by more than
10 percentage points, with five of them achieving a
decrease of more than 20 percentage points.

Figure 2.13 Municipal waste landfilling rates in 32 European countries, 2001 and 2010
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Note: The landfilling rate is calculated as a percentage of municipal waste landfilled per municipal waste generated. According to
Eurostat the comparability of the data over time is high. However, some breaks in the time series are documented, which can
influence the comparability between countries and within a country. Generally, the quality of the data has improved during

the period 2001-2010.
Source: Eurostat, 2012¢; ETC/SCP, 2013a, 2013b, 2013d, 2013e, 2013f,
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2.3.2 Performance against Landfill Directive
targets on biodegradable municipal waste

There is no legally binding EU limit on landfilling
of municipal waste but the EU's Landfill Directive
(EU, 1999) requires that all EU Member States
reduce the amount of biodegradable municipal
waste landfilled (°).

The directive was passed in 1999 and it includes a
combination of long-term and intermediate targets
for reducing the amount of biodegradable municipal
waste landfilled relative to the quantity generated

in 1995. Specifically, by 2006 countries must reduce
to 75 % of the amount they generated in 1995,
declining to 50 % by 2009 and 35 % by 2016. Twelve
countries have been given a four-year derogation,
however, meaning that they must meet their targets
by 2010, 2013 and 2020. Furthermore, Ireland has
been given a four-year derogation for the 2006 and
2009 targets, meaning that it must meet them in
2010 and 2013. Portugal has been given a four-year
derogation for the 2009 and 2016 targets and must
meet them in 2013 and 2020. Slovenia has a four-year
derogation for the 2016 target and has to meet it by
2020. Croatia must meet the targets by 2013, 2016
and 2020.

To assess compliance with the Landfill Directive, it
is necessary to analyse the available information for
the years 2006, 2009 and 2010. EU Member States
have reported to the European Commission the
amount of biodegradable municipal waste landfilled
in 2006, 2007, 2008 and 2009, although some have
not yet reported for 2009. Furthermore, some
countries provided data for 2009 and 2010 to the
EEA for the purpose of this analysis.

The ETC/SCP has estimated the missing
biodegradable municipal waste data for 2009 by
subtracting the increase in the amount of municipal
waste composted or digested from 2008 to 2009
from the amounts of biodegradable municipal

waste landfilled in 2008. The amount of landfilled
biodegradable municipal waste for 2010 has

been calculated in a similar way. This calculation
methodology did not address improvements in
diverting other biodegradable waste from landfill,
such as paper or textiles, or diversion from landfill
to incineration. As such, these data are only rough
estimates.

Figure 2.14 shows the compliance status of countries
without a derogation period and Figure 2.15 shows
the situation in the EU Member States with a
derogation period and Croatia.

In 2006, all 12 countries without a derogation period
fulfilled the target and landfilled less than 75 % of
biodegradable municipal waste compared to the
generated amount in 1995. In 2009, 11 countries had
fulfilled the 50 % target for 2009 with one country
falling short of the target (based on estimated data).
Seven countries had already achieved the 2016 target
of 35 % by 2010.

Seven countries with a derogation period achieved
the 2010 target of cutting biodegradable municipal
waste landfilling to below 75 % of the amount
generated in 1995 and one almost achieved the
target, based on estimated data.

The data indicate that more than half of the
countries with derogations have been unable to
move sufficient biodegradable waste from landfills
to recycling or to develop sufficient capacity for
incineration with energy recovery. Significant
increases in the generation of municipal waste

and consequently biodegradable municipal waste

in some countries (such as Cyprus, the Czech
Republic and Slovakia) are also an important factor,
however, as the target relates to absolute amounts of
biodegradable municipal waste generated in 1995.
According to the 2009 reported data, Estonia and the
United Kingdom are the only countries that have
already achieved the 2013 target.

(%) Biodegradable municipal waste means any waste that is capable of undergoing anaerobic or aerobic decomposition. Currently the
main environmental threat from biodegradable waste is leaching and production of methane from waste decompaosing in landfills.
Biodegradable waste is bio-waste as defined above plus paper and cardboard, biodegradable plastic and textile waste.
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Figure 2.14 Percentage of biodegradable municipal waste landfilled in 2006, 2009 and 2010
compared with the amount generated in 1995 — countries without derogation
periods
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Note: 2010 data are estimated for all countries but Italy.
Source: Data provided by EU Member States to the European Commission (EC, 2012a), ETC/SCP (2013d) and ETC/SCP estimates.
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Figure 2.15 Percentage of biodegradable municipal waste landfilled in 2006, 2009 and 2010
compared with the amount generated in 1995 — countries with derogation periods
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Note: 2009 data are estimated for Bulgaria, Poland and Portugal. The 2010 data are estimated for all countries but Ireland and
United Kingdom. Diverting derogations: Ireland: derogation only for the 2006 and 2009 targets, to be met 2010 and 2013.
portugal: derogation only for the 2009 and 2016 targets, to be met in 2013 and 2020. Slovenia: derogation only for the 2016
target, to be met by 2020. Croatia must meet the targets by 2013, 2016 and 2020.

Source: Data provided by EU Member States to the European Commission (EC, 2012a), ETC/SCP estimates (2013c, 2013g).
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Overall, although eight of the countries with a
derogation period seem to have problems fulfilling
the 2010 target, the trend of diverting biodegradable
municipal waste from landfill in the rest of the
countries appears to be on track. Countries that

a decade ago still heavily relied on landfilling of
municipal waste, like Estonia, Hungary, Ireland,
Italy, Poland, Portugal, Spain and United Kingdom,
have cut the percentage of biodegradable municipal
waste landfilled markedly during the last four years.

The Landfill Directive's differentiated, incremental
approach to target-setting, including long-term and
intermediate targets, seems to be a valuable template
for future EU initiatives. It has enabled biodegradable
municipal waste landfill diversion to be planned

in a gradual fashion, allowing improved waste
management systems to be developed (EEA, 2009).

2.3.3 The relationship between landfill tax,
landfilling and recycling levels of municipal
waste

Twenty European countries (or regions within the
countries) have introduced a tax on waste sent to

landfills, although, partly due to the decreasing
revenue accrued, the Ministry of Finance in the
Netherlands decided to eliminate its landfill tax
from January 2012.

The majority of countries have a tax level for
municipal waste landfilling exceeding EUR 30 per
tonne of waste. Many countries are increasing the
tax rate, however, so that it is already or will soon be
between EUR 50 and EUR 70 per tonne (ETC/SCP,
2012b).

Analysing the relationship between the annual
landfill tax increase in percentage point in the

20 countries and the amount of municipal waste
going to landfill in the period 2001-2010 reveals
only a very weak correlation (R*=0.37). This should
not necessarily be seen as an indication that landfill
taxes are ineffective, however, because the total
charge for landfilling a tonne of waste is determined
not only by the landfill tax but also the gate fee.
Gate fees vary enormously between Member States
as demonstrated in a recent study for the European
Commission (Bio Intelligence Service, 2012)

(Figure 2.16).

Figure 2.16 Typical charge (gate fee and landfill tax) for legal landfilling of non-hazardous
municipal waste in EU Member States and regions
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Note: Taxes and fees may have changed since the publication of the report in April 2012.

Source: Bio Intelligence Service, 2012,
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Other factors also play an important role in shaping
waste management decisions. For example, landfill
taxes often complement other policy measures such
as bans on landfilling biodegradable municipal
waste or non-pretreated municipal waste,
mandatory separate collection schemes for recycling
of municipal waste types, or economic support to
build up recycling infrastructure. Germany has
managed to achieve one of the highest recycling
rates of municipal waste in Europe without using

a landfill tax but with a combination of other
instruments.

While acknowledging the difficulties disaggregating
the impacts of landfill taxation from the effects

of bans and other policy measures, the European
Commission study does identify 'a clear correlation
between the total cost of landfilling and the
percentage of municipal waste recycled and
composted in the Member States; the higher the

cost of landfilling, the more municipal waste is
pushed up the waste hierarchy towards treatment
via recycling and composting'. Moreover, ‘Member
States appear much more likely to meet a 50 %
recycling target once landfill charges (or the cost of
the cheapest disposal option) approach EUR 100 per
tonne. Such charges will tend to drive the economics
of recycling and composting (which are dominated
by the avoided costs of residual waste management)’
(Bio Intelligence Service, 2012).

Landfill taxes can, therefore, in combination
with other instruments, play an important role
in incentivising a shift up the waste hierarchy
and generate revenues for building up recycling
infrastructure.

2.4 Outlook for recycling 50 % of

municipal waste by 2020

How much municipal waste will European countries
recycle in 2020 if today's waste management trends
are sustained in the foreseeable future? This issue
was specifically addressed in the 32 country-level
ex-post analyses of municipal waste management
that underpin the present cross-country analysis (°).

Three scenarios were calculated for each country
studied. Simple linear trends were calculated

for the recycling rates from the years 2001-2006,
2006-2010 and 2001-2010, and used to project
recycling rates in 2020. All projections start from
the latest reported data in 2010 and the results are
shown in the individual country reports. These
three scenarios are very simplistic and do not
take into account planned policy measures. They
should therefore be interpreted extremely carefully
— merely serving as an 'early warning' providing
an approximate indication of the distance to the
recycling targets and the risks of non-compliance.

Figure 2.17 presents the yearly average percentage
point increase in recycling rates required by each
country between 2010 and 2020 to reach the 50 %
target, alongside the rates achieved in 2001-2006 and
2001-2010. As shown in Figure 2.17:

* Five countries (Austria, Belgium, Germany, the
Netherlands and Switzerland) have already
reached the 50 % recycling target.

* Six countries (Ireland, Italy, Luxembourg,
Slovenia, Sweden and United Kingdom) will
achieve the 50 % by 2020 if they can maintain
the annual rate of increase in recycling that they
recorded in 2001-2010.

¢ The remaining 21 countries all need to accelerate
the shift to recycling because the annual rate
of increase achieved in the years 2001-2010 is
insufficient to achieve 50 % recycling by 2020.

* Two countries (Denmark and Norway) need
to accelerate only slightly to a rate just below
1 percentage point annually.

¢ Three countries (Finland, France and Spain)
will need to accelerate to an annual increase of
between one to two percentage points.

¢ Nine countries (Cyprus, Czech Republic,
Estonia, Greece, Hungary, Iceland, Malta, Poland
and Portugal) will need an annual increase
rate between two and four percentage points
to achieve 50 % recycling in 2020. This annual
rate of increase in recycling has historically only
been achieved by five European countries in the
period 2001-2010 and by six European countries
in the period 2006-2010.

(¢) The country papers are available at http://www.eea.europa.eu/publications/managing-municipal-solid-waste.
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Figure 2,17 Average annual percentage point increase needed in 32 European countries to
reach 50 % recycling by 2020 and past rates achieved ’
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Note: Iceland:; 2008 data used for 2010. Slovenia: 2002 data used for 2001 and 2009 data used for 2010. Croatia: only data for
2007-2010 included. According to Eurostat the comparability of the data over time is high. However, some breaks in the time
series are documented, which can influence the comparability between countries and within a country. Generally, the quality
of the data has improved during the period 2001-2010. The 2001-2010 trends are therefore less reliable than the 2006-2010
trends, and in some cases, trends might rather reflect changes in data collection than change in waste management.

Source: Eurostat, 2012a, 2012c¢; ETC/SCP, 2013a, 2013b, 2013d, 2013e, 2013f.

e Six countries (Bulgaria, Croatia, Latvia,
Lithuania, Romania and Slovakia) require an
annual rate of increase of between four and five
percentage points, Such an increase rate has not

been achieved by any European country in the
periods 2001~ 2010 or 2006-2010. Turkey is in
this group as well but has no legal obligation to
meet the target.
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Altogether, Figure 2.17 indicates that, despite

the fact that many countries have improved their
municipal waste recycling rates between 2001 and
2010, including many of the countries that entered
the EU in 2004, most countries will still have to
make an extraordinary effort in order to achieve the
target of 50 % recycling by 2020.

For this analysis, the recycling rate for municipal
waste was calculated as a percentage of municipal
waste recycled and composted or digested relative
to the total municipal waste generated. Countries
may choose among three other methods to
calculate the recycling rate in order to document
compliance with the legally binding recycling
target for municipal waste in the Waste Framework
Directive (7). While this might alter the picture for
some countries, the above indicator still clearly
indicates the extent of the challenge ahead for
many.

2.5 Environmental benefits of better
municipal waste management

The benetfits of shifting municipal waste
management up the waste management hierarchy
are not limited to more efficient resource use and a
reduced waste burden on the natural environment.
Better waste management also offers a way to cut
greenhouse gas (GHG) emissions.

Figure 2.18 shows the direct and avoided life-cycle
GHG emissions associated with municipal waste
management. In order to see the overall effect

of waste management, the avoided emissions
(counted as negative values) are plotted with the
direct emissions, giving the net greenhouse gas
emissions from municipal waste management in
European countries (the red line).

Direct emissions are caused by all activities directly
involved in the waste management system itself. They
include mainly methane emissions from landfills,
energy-related GHG emissions from collection

and transport of waste, and emissions from waste
incineration and recycling plants. Avoided emissions
from recycling result from the fact that recycled
materials replace virgin materials and thus reduce
GHG emissions from primary production. Avoided
emissions from incineration and landfilling mean that
energy from incinerating municipal waste or landfill
gas replaces energy generated from other fossil fuels.
Only anthropogenic emissions are included
(ETC/SCP, 2011).

Figure 2.18 shows that direct emissions have
decreased since 2005, triggered by better waste
management. At the same time, more and more
emissions were avoided, primarily through
recycling and incineration. The benefit from the
energy recovery in landfills is much smaller than the
corresponding benefit from material recovery. The
avoided emissions from recycling constitute almost
75 % of the total avoided emissions. Recycling is the
main cause of the rapid decrease in net life-cycle
GHG emissions from municipal waste management
after the year 2000.

It is important to note that this methodology

is incapable of measuring the impacts of waste
prevention on full life-cycle GHG emissions of
municipal waste as this would require complex
modelling of the environmental impacts of the
whole production chain of all products ending
up as municipal waste. While acknowledging
that limitation, Figure 2.18 shows that the

shift of municipal waste management up the
waste hierarchy cut net emissions from 67 Mt
CO,-equivalent in 2001 to 29 Mt CO,-equivalent in
2010 — a reduction of over 56 %.

(’) For example, according to the Irish Environmental Protection Agency, Ireland has already met the target, using one of the other

calculation methods.
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Figure 2.18 GHG emissions from municipal waste management in the EU, Switzerland and
Norway
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Source: ETC/SCP, based on ETC/SCP (2011, 2012a) and data on composition of the landfilled, incinerated and recycled municipal
waste for 2008, 2009 or 2010 as provided by countries to the EEA In 2012.
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2.6 Uncertainties in reporting —
packaging waste in municipal waste

As noted above in Section 1.2, countries use varying
definitions of 'municipal solid waste’ and such
differences create uncertainties when assessing
waste management, especially when comparing
national performance. In part, this variation in
national approaches may reflect the fact that
national municipal waste data were not used for
reporting against legally binding waste management
targets so far, which implied less attention to ensure
methodological consistency across Europe. In part,
it also reflects the fact that there are significant
overlaps between waste categories, making
disaggregation difficult. This is a particular problem
when differentiating recycled municipal waste from
recycled packaging waste.

As Figure 2.19 illustrates, the 27 EU Member States
reported recycling 63 million tonnes of material
derived from municipal waste (glass, paper,

metal, plastic, textile, etc.) and 48 million tonnes of
packaging waste in 2009. Packaging waste makes
up a substantial portion of the total municipal
waste that is material recycled, although the precise
amount is not known. There are indications that
some countries do not include recycled packaging
waste from households when reporting on
municipal waste.

In order to shed some light on the extent of the
differences in national practice in including or
excluding packaging waste in reported municipal
waste, Figure 2.20 shows the ratio of recycled
packaging waste and material-recycled municipal
waste in each country. Unless a very large amount
of recycled packaging waste is from industrial
activities, the amount of material-recycled municipal
waste will normally be larger than the total
recycled packaging waste because material recycled
municipal waste includes all types of wastes, not
merely packaging waste.

Figure 2.20 shows that, in 2009, 11 countries
reported recycling more packaging waste than
material recycling of municipal waste, indicating
that these countries may partially or wholly exclude
recycled packaging waste from households and
similar sources when reporting recycled municipal
waste. Eight of those countries reported recycling
more than 50 % more packaging waste than
material-recycled municipal waste, indicating that
they include no or only very small amounts of
packaging waste in the reported municipal waste.
The majority of these countries are EU Member
States that joined the EU in the period 2004-2007.

One factor influencing the categorisation of waste
can be the presence of producer responsibility

Figure 2.19 Overlap between municipal waste recycling and packaging waste recycling, 2009

Source: Eurostat, 2012c, 2012d; ETC/SCP, 2013d, 2013f.
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Figure 2.20 National reporting of the relative
level of material-recycled
municipal waste and recycled
packaging waste (EU-27 and
Norway), 2009
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schemes. These can contribute to distortion in
reporting of municipal waste in cases where the
private operators of the schemes do not report on
the respective shares of packaging waste from the
different sources.

Excluding packaging waste from households
from reporting on municipal waste has significant
consequences for the comparability of data on
municipal waste generation and recycling rates
across Europe. Recycling rates might in fact be
higher for some countries than indicated in this
report if packaging waste from households were
included in the reported municipal waste. For
example, Slovakia reported 8 % municipal waste
recycling in 2009, excluding packaging waste. If it is
assumed that half of the recycled packaging waste
in Slovakia is from households then the municipal
waste recycling rate increases to 14 %.

In addition to uncertainties resulting from the
definition of municipal waste and from including
or excluding packaging waste in municipal waste
reporting, further differences in national reporting

hamper the comparability across countries, for
example:

» allocation of waste streams undergoing waste
sorting or mechanical biological treatment
(MBT) to the statistical waste management
categories is done in different ways;

* several countries have conflicting datasets on
municipal waste (for example maintained by
statistical offices and by environment ministries);

¢ data reported at the regional level does not
always match nationally reported data.

Taken together, these findings underline the need to
harmonise national methodologies on which waste
fractions should be included when reporting on
municipal waste. Eurostat (2012b) has recommended
that packaging waste from households should be
covered by municipal waste statistics.

2.7 Important national initiatives
to improve municipal waste
management

Over the last 20 years, the EU has introduced a

large body of waste legislation, including minimum
requirements for managing certain waste types. Three
targets in particular should have led to a convergence
of municipal waste recycling levels across Europe:

the Landfill Directive's landfill diversion target for
biodegradable municipal waste; the Packaging and
Packaging Waste Directive's recycling targets; and

the Waste Framework Directive's recycling target for
household and similar wastes.

Despite these measures, recycling levels for
municipal waste differ enormously between
countries. In large part, these differences can be
explained by the varying initial municipal waste
recycling rates in different countries; the fact that
many countries joined the EU (and became subject
to its waste management provisions) in 2004 or
later; the existence of derogation periods for some
countries; and the fact that some frontrunner
countries started increasing municipal waste
recycling before the introduction of EU policies or
went beyond the minimum requirements.
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It is also important to stress that formal transposition
of EU law into national legislation is seldom
sufficient to achieve the minimum target levels
required by the different EU directives. In practice,
additional national and regional instruments are
necessary to achieve targets.

Table 2.2 gives a non-exhaustive overview of policy
instruments used in the individual countries in

the period 2001-2010. Introduction of producer
responsibility has not been included in the overview
because it is required under the EU's WEEE
Directive and Batteries Directive, and almost all
countries have voluntarily introduced producer
responsibility for packaging waste.

The same policy instrument can be designed and
implemented in many different ways, influencing its
effectiveness. Table 2.2 therefore lists some realistic
policy options for all countries but also reflects

how the instruments are used. For example, only
countries that have developed two or more national
waste management plans are identified with an X,
because if only one waste management plan has been
developed over a ten year period then it suggests that
the instrument is not used very actively. For landfill
taxes, both the absolute tax level in 2010 and the
increase in landfill tax are used as criteria, with the
latter showing a dynamic use of the instrument.

In general, Table 2.2 shows the following:

e Countries using many of the instruments listed
in the table have a higher municipal waste
recycling rate than countries using very few or
no instruments. Among the sixteen countries
with the highest municipal waste recycling rates,
twelve have used between four and seven of
the selected instruments, and four have used
between two and three. The ten countries with
the lowest municipal waste recycling rates
have all used only two or fewer of the selected
instruments.

¢ Countries that have only regional waste
management plans generally achieved good
municipal waste recycling results.

e Many countries have developed more than two
national waste management plans during the

Managing municipal solid waste

last ten years but the recycling performance
differs greatly. This indicates that plans need to
be complemented with additional initiatives to
establish better recycling infrastructure or divert
waste away from landfills.

* In general, countries that have increased their
landfill tax by more than 50 % during the last
ten years and have introduced a landfill ban
on organic waste or non-pre-treated municipal
waste have achieved good results. The same
applies for countries with a landfill tax at or
above EUR 30 per tonne of municipal waste
landfilled.

* Countries that have introduced mandatory
separate collection of certain municipal
waste fractions, e.g. waste paper, in addition
to packaging waste, or mandatory separate
collection of bio-waste, have high municipal
waste recycling levels. This indicates that
once countries have set up separate collection
schemes for at least paper, metal, plastic and
glass by 2015, as required by Article 11 of the
2008 Waste Framework Directive, the recycling
rates can be expected to grow significantly in
many countries,

* Finally, countries using some economic
incentives for households to recycle their waste
(for example 'pay-as-you-throw schemes',
requiring the payment of fees based on the
weight of the residual (not separately collected)
waste, the size of the residual waste bin or the
frequency of collection) have mostly performed
better than countries where waste collection fees
are just based on the property value, size of the
property, household size or similar.

It would be naive to claim that if a certain policy
instrument results in success in one country,
then it can be implemented with similar success
in all other countries. The way in which policy
instruments are combined may be more relevant
than the total number of instruments. However,
if no specific instruments or a limited number of
specific instruments are used in a country, then
there appears to be a substantial risk that the policy
landscape will not deliver high municipal waste
recycling levels.
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Municipal solid waste (MSW) management and selected policy instruments in
European countries, 2001-2010

Table 2.2
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Municipal solid waste (MSW) management and selected policy instruments in

European countries, 2001-2010 (cont.)

Table 2.2
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Executive summary

Executive summary

Issued in 1999, the Landfill Directive was a
milestone in EU waste policy. It marked a decisive
shift from landfill towards the EU's new waste
hierarchy, which prioritises waste prevention,
followed by re-use, recycling and recovery, and
seeks to avoid landfilling wherever feasible.

The rationale was clear: besides concerns about
landfill capacity in some countries, European
policy-makers were compelled to act because of
growing awareness of landfill's environmental
impact, notably emissions of methane and other
gases, and pollution of groundwater, surface water
and soil. On that basis, the Landfill Directive set
targets for progressively reducing the amount of
biodegradable municipal waste landfilled in the
period to 2016.

A decade on from the Landfill Directive's
enactment seems a fitting time to review progress
and extract key lessons for policy-makers in
Europe and elsewhere. Through individual and
comparative analyses of waste management in five
countries and one sub-national region (Estonia,
Finland, the Flemish Region of Belgium, Germany,
Hungary and Italy), as well as an econometric
analysis of the EU-25 Member States, this report
seeks to answer a number of important questions,
including:

¢ To what extent has waste management practice
changed in the last decade?

¢ How much of the change was due to the
Landfill Directive (and other EU instruments)?

¢  What measures and institutional arrangements
did countries introduce?

¢  Which measures and arrangements proved
most effective in different national and

regional contexts?

The report's key findings are summarised below.

Impact of EU policy

Determining the extent to which EU policies have
effected change in national waste management
practices is a complex task. The process of diverting
biodegradable municipal waste from landfill
commenced at different times in the countries and
region studied and has proceeded at varying speeds.
In addition, urbanisation and population density
are obviously important socio-economic drivers

for diverting waste from landfill. Nonetheless, this
report's findings are clear: the Landfill Directive has
been effective, advancing the closure of landfills and
increasing the use of alternative waste management
options.

The Landfill Directive: a flexible framework

The Landfill Directive's success is based on two

core factors. First, its combination of long-term

and intermediate targets has provided a good
framework for countries to landfill less biodegradable
municipal waste. In particular, the targets have
helped governments and the European Commission
measure progress and keep attention on the core
issues. Second, the directive's flexibility has been an
important asset, affording Member States the space to
try out alternative policies, adjust measures to match
national and regional realities (including existing
waste management practices, institutional structures
and environmental conditions), and adapt policies in
the light of experience.

Evidently, the Landfill Directive has had the greatest
impact in locations where the process of shifting
away from landfill was not already under way. As
such, it has been a strong driver of change in Estonia,
Italy and Hungary and had less impact in Germany
and the Flemish Region, where implementation

of diversion policies started before the directive's
adoption. Likewise, countries' progress towards the
directive's targets varies according to the maturity
of their diversion strategies; although all the areas
studied are making progress, the Flemish Region
and Germany are a considerable distance ahead

and already comfortably meet the 2016 target for
landfilling biodegradable municipal waste.

Diverting waste from landfill
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There is no evidence that the Landfill Directive has
lessened municipal waste generation. Per capita
generation of biodegradable municipal waste
likewise remained pretty stable over the period
1995-2006. However, the econometric analysis

of the EU-25 States revealed some decoupling of
waste generation from income. It also indicated that
general national waste strategies had little effect

on municipal waste generation; reducing waste
generation demands specifically targeted policies.

Other EU instruments

Besides the Landfill Directive, other EU instruments
have helped reduce landfilling. In some countries,
notably Estonia and Hungary, the introduction

of separate collection schemes for biodegradable
packaging waste (paper, cardboard and wood
packaging) pursuant to the Packaging Directive
(1994) has helped initiate the diversion of
biodegradable waste from landfill. This may be
because this was the first directive to introduce
obligatory recycling targets for selected materials
and packaging is a very visible waste stream for
citizens.

The Renewable Energy Directive (2001/77/EC) obliges
EU Member States to set national indicative targets
for the amount of gross electricity consumption to be
supplied from renewable sources by 2010. Because
incineration of biodegradable municipal waste

with energy recovery is considered a renewable
energy source, the directive provides an additional
incentive to divert biodegradable waste from
landfill.

Successful national policies

Unsurprisingly, given the Landfill Directive's
flexibility and the heterogeneity of national and
regional conditions, there is significant variance

in the methods used by countries and even within
countries. Member States use a variety of strategies
to divert biodegradable municipal waste from
landfill. Often such strategies are embedded in
programmes addressing municipal waste or also
cover biodegradable waste from other sources, such
as industry.

In general terms, diverting waste from landfill
has relied on combinations of policies aimed at
households, waste companies and producers.
And countries have progressed or plan to
progress further towards the Landfill Directive
targets by strengthening several alternative waste
treatment paths, rather than focusing on just one.

Diverting waste from landfill

The strategies usually include a combination of
recycling, incineration, and/or mechanical-biological
treatment.

Landfill capacity

Closing landfills is an important driver for adopting
new waste treatment options. The number of
landfills in the countries and region studied
decreased significantly in the last 10-15 years,
mostly through the closure of dumpsites and other
low standard sites. Although this probably implies
a reduction in total landfill capacity, data on current
waste generation and landfill rates indicate that
existing capacity in most countries is sufficient for
many years to come.

Incineration

Incineration capacity has increased significantly as
governments have tightened emissions standards,
although the rate of growth has varied widely in the
areas studied. In Germany and the Flemish Region
of Belgium, dedicated incineration capacity now
accounts for around 35 % of municipal waste
generated. In other areas, however, several factors
have slowed the shift to incineration. These include
public opposition, largely based on worries about
the environmental and health impacts of emissions,
and — in the case of Finland — difficulties
integrating waste incineration into existing power
and heating systems. For these reasons, incineration
capacity stands at around 15 % of municipal waste
in Italy and less than 10 % in Finland and Hungary.

It is interesting to note, however, that after trying
alternatives both Estonia and Finland are now
planning to extend incineration capacity in order
to meet the Landfill Directive's diversion targets.
Both are situated in the colder parts of Europe and
energy recovery is an important aspect of their
decisions.

Separate collection of biodegradable municipal waste
fractions

Separate collection of biodegradable municipal
waste fractions (mainly paper and cardboard,
packaging waste, and food and garden waste) is
increasingly used to divert biodegradable waste
from landfill. Again, the countries and region
studied showed considerable variation in the
amounts of waste collected separately. Whereas
separately collected municipal waste fractions
total more than 200 kilograms per capita in the
Flemish Region each year, they are only about
20 kilograms in Hungary (but are growing steadily).
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Mechanical-biological treatment

Mechanical-biological treatment is used as an
alternative option to incineration to treat mixed
municipal waste in Estonia, the Flemish Region,
Germany and Italy. Mechanical-biological treatment
is a pre-treatment method, whereby mixed household
waste is mechanically separated into a high caloric
refuse-derived fuel product and a residue, which

is first digested or composted and then sent for
landfilling or to dedicated incinerators. Capacity

for mechanical-biological treatment has doubled or
tripled in some countries, with Italy having by far the
largest treatment capacity at 240 kilograms per capita.
The countries studied that use this treatment option all
use or are planning to use dedicated incineration and
co-incineration of the refuse-derived fuel produced to

generate energy.

Composting

Since 1999, capacity at composting and anaerobic
digestion plants has increased manifold in Finland,
Germany, Hungary and Italy. Germany has the largest
composting capacity per capita, followed by Italy,
Finland and the Flemish Region; capacity in Hungary
and Estonia is considerably lower. Since 1999, capacity
has increased by five times in Finland and Hungary,
and tripled in Italy. It rose by 50 % in Germany in four
years,. Separate collection schemes have struggled

to keep up with the increased processing capacity.
Compost plants in Estonia, Germany, Hungary and
Italy operate at 50 % of their capacity or less.

Markets for compost and other recycled materials

The countries and region studied stressed that if
composting is to play a role in diverting waste from
landfill then a well-functioning market for compost is
needed. This in turn necessitates that the products of
biological treatment of biowaste are of good quality.
This report finds that the quality of the compost
derived from separately collected biodegradable waste
is not always sufficient.

National quality standards for compost have been set
in Finland, the Flemish Region, Germany and Italy,
and seem to have been effective in making compost
quality adequate for agricultural use, wholesale and
private gardening. In addition, in its Green paper

on the management of biowaste in the EU (2008),

the European Commission sets out proposals for
improving biowaste management in the EU, including
EU-wide regulation of compost quality. Home
composting is gradually increasing in most of the
countries, and evidence suggests that there is potential
to expand this treatment option.

Landfill costs and economic instruments

To comply with the provisions of the Landfill
Directive, countries have introduced various measures
to increase the cost of landfilling. In Estonia gate fees
rose by 700 % in the decade to 2006, while in Finland
the increase was around 300 %. This corresponds

to annual gate fee increases of 23 % and 14 %
respectively. Gate fees rose by a more modest 40 % in
the Flemish Region over the decade (equivalent to 3 %
annually), albeit from a much higher base.

The increasing gate fees mainly result from rising
technical standards for landfills and implementation
of the principle that gate fees should cover all

costs involved in the setting up, operating and
closing landfills. In addition, Estonia, Finland,

the Flemish Region and Italy use landfill taxes to
discourage landfilling of waste. This study finds that
to be effective landfill tax rates should be relatively
high, although in Estonia rapid increases to a
relatively low landfill tax have achieved a similar
effect.

Economic instruments such as user charges for
managing municipal waste (e.g. 'pay-as-you-throw'
schemes), landfill taxes and product charges can play
a significant role in diverting waste from landfill if
they are designed in such as way that they regulate
the behaviour of households, waste companies and
producers effectively.

Regional responsibilities and cooperation

When governments and competent waste
management authorities set waste management
objectives and targets these must be clearly defined.
Governments also need to designate clearly the
institutions and actors responsible for meeting them.

Cooperation between municipalities or larger
geographical units such as provinces or districts
plays an important role in ensuring that necessary
financial and human capacity is available to develop
alternatives to landfill.

Public acceptance and communication

An often overlooked problem in waste recycling is
the lack of acceptance of waste-derived products
among potential users. In Finland and Hungary there
seems to be a basic aversion to using fertilisers made
of waste, so the problem is not the quality of the
compost but its image. Overcoming this problem will
necessitate securing good compost quality, as well

as comprehensive communication campaigns and
stakeholder dialogues.

Diverting waste from landfill
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Lack of public acceptance is also very often an
obstacle for the introduction of waste incineration.
Germany and the Flemish Region have tackled
incineration's poor reputation in the past by setting
ambitious emission standards. In Italy, public
acceptance of waste incineration may increase with
the implementation of the national guidelines on
best available techniques for waste incineration.

Policy measures and instruments that the public
traditionally regards positively, for example
separate collection of waste paper, can be further
strengthened. In addition, regular communication
activities are important to keep households and
others aware and active in separating waste and
participating in home composting schemes.

Quality of data on biodegradable municipal waste

The lack of a harmonised method to measure or
estimate the amount of biodegradable municipal
waste makes it difficult to compare data from
different countries. Whereas the amount of
separately collected biodegradable waste fractions
(mainly biowaste, paper and cardboard) can be
measured directly, the share of biodegradable
municipal waste in the mixed municipal waste has
to be estimated.

The information from the countries and region
reveals different methodologies and assumptions.
For example, the estimated share of biodegradable
municipal waste in municipal waste varies from

52 % to 83 %. Planners and authorities need good
waste statistics to implement appropriate policy
measures and monitor the progress. A European
guideline harmonising the estimation of
biodegradable municipal waste amounts would thus
facilitate more effective and comparable monitoring
of progress towards the Landfill Directive's
diversion targets.

Summary of national strategies

Estonia and Hungary

In Estonia and Hungary the waste diversion strategies
have focused on establishing treatment capacity

and setting up schemes for separate collection. Such
schemes largely cover packaging waste, with those
targeting biowaste at an early stage of development.
Hungary has consistently landfilled approximately

80 % of municipal waste. This constancy is partly
because improvements in material recovery

and mechanical-biological treatment capacities

were counterbalanced by temporarily reduced

Diverting waste from landfill

incineration capacity while the single incinerator
was under reconstruction for several years.

In both Estonia and Hungary official stakeholders,
including the ministries of environment, generally
believe that the Landfill Directive targets cannot be
met without waste incineration. According to the
data of Eurostat, Estonia has managed to achieve a
considerable reduction of municipal waste landfilled
from 95 % in 2000 to around 60 % in 2006, In 2005, the
reported recovery rate was 24 %. It appears, however,
that a further 16 % of the generated waste is disposed
of, exported or undergoes some other treatment.

Finland

In the 1990s the Finnish strategy for diverting
biodegradable waste from landfills focused mainly
on recycling, including composting and anaerobic
digestion. Problems arose, however, because the
Finnish climate created technical problems for
composting plants. Moreover, regulations that made
municipalities responsible for providing municipal
waste treatment capacity did not specify which kind
of treatment should be used. As a result, several
municipalities fulfilled their obligations by expanding
landfill capacity.

From 2000 to 2005 Finland's focus shifted towards
co-incineration but the introduction of stricter
emission standards pursuant to the EU Waste
Incineration Directive made the use of municipal
waste fractions unattractive for operators of
co-incineration plants. Over the same period
landfilling of municipal waste has remained constant
at around 60 %. The new waste plan from 2008 focuses
more on dedicated incineration plants combined with
co-incineration.

Flemish Region of Belgium

The strategy in the Flemish Region has been

to increase separate collection, promote home
composting and make maximum use of existing
incineration capacity. Many policy instruments were
introduced, mostly between 1990 and 1999. The
national waste plan is a powerful instrument because
once approved by the government its provisions
apply to all public authorities. Other prominent
measures include voluntary agreements with
municipalities, communication activities (especially
on separate collection and home composting), a rising
landfill tax, and a ban on landfill and incineration of
certain waste streams such as unsorted household
waste. By 2006 the Flemish Region had reduced
landfilling to around 1 % of total household waste
generation.
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Germany

The German strategy on biodegradable waste has
focused on separate collection and recycling of
secondary raw materials (paper and biowaste),
mechanical-biological treatment, dedicated
incineration with energy recovery of mixed
household waste and banning the landfill of waste
with organic content of more than 3 %. Separate
collection schemes have been successful in achieving
very high recycling rates.

A landfill ban was adopted in 1993 but due to several
loopholes it was not implemented properly. The
loopholes were closed with the Waste Landfilling
Ordinance (2001), which confirmed the deadline of

1 June 2005 for implementing the landfill ban and
included special provisions for landfilling residues
from mechanical-biological treatment. Since the
deadline, the amount of municipal waste landfilled
has fallen to 1 %.

Italy

Based on the national strategy for biodegradable
waste, the Italian regions have developed
programmes for diverting waste from landfills,

The regions have chosen different approaches; the
northern ones use more incineration and southern
ones more mechanical-biological treatment.
Separate collection, especially of biodegradable
fractions of municipal waste but also of packaging
waste, also plays a major role. Every ‘optimal
management area’ (or province) has to meet a set

of national targets for landfilling biodegradable
municipal waste. These are defined in kilograms
per inhabitant in order to improve monitoring at
the local level. As a result, Italy has continuously
decreased its landfilling of municipal waste so that
about half was diverted in 2006. However, there is a
considerable difference between the performance of
the northern regions and the southern and central
regions of the country.

Diverting waste from landfill
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1 Background

1.1 Why study policies on diverting

waste from landfill?

Diverting waste from landfill is an important
element in EU policy on improving the use

of resources and reducing the environmental
impacts of waste management. In particular, in
pursuance of Directive 1999/31/EC on landfill
of waste (hereafter referred to as the Landfill
Directive), Member States are obliged to set up
national strategies for reducing the amount of
biodegradable municipal waste (BMW) going to
landfill (Box 1.1).

The Waste Framework Directive was revised and
the new directive (2008/98/EC) issued in November
2008. Several of the new provisions in the directive
aim to reduce landfilling. Key issues are the
introduction of quantitative targets on recycling

of selected waste materials from households and
other origins, and of construction and demolition
waste, It provided for the development of waste
prevention and decoupling objectives for 2020.
Furthermore, it reclassified waste-to-energy
incineration as a recovery operation provided that
waste-to-energy plants meet certain efficiency
standards.

The European Commission has published a green
paper on the management of biowaste in the EU
(EC, 2008D). It sets out several options to improve
biowaste management, including standards for
composts, specific biowaste prevention measures
and tighter targets for biodegradable municipal
waste sent to landfill.

Greenhouse gas emissions are also becoming more
and more relevant in waste management planning.
Landfilled biodegradable waste produces methane
many years after the waste has been deposited.
Countries with high dependence on landfill can
take positive action against climate change by
landfilling less biodegradable waste. Likewise, in
countries that have very low landfill rates, waste
recycling and energy recovery can help avoid
greenhouse gas emissions from the production of
virgin material or energy (EEA, 2008a). Effective
waste management, including high levels of
recycling and possibly incineration with energy
recovery, can partly offset the emissions released
when the raw materials and products were
extracted and manufactured. If the recovery rate

is sufficiently high then the waste management
sector could help achieve the Kyoto targets. In
2005, waste management contributed 2.6 % of

biodegradable municipal waste going to landfill

e to 50 % of 1995 levels by 2009;

e to 35 % of 1995 levels by 2016.

this option and have special derogation periods.

Box 1.1 Main provisions of the Landfill Directive

According to the Directive 1999/31/EC on landfill of waste, Member States must reduce the amount of

e to 75 % of the total amount of biodegradable municipal waste generated in 1995 by 2006;

Member States who landfilled more than 80 % of their municipal waste in 1995 can apply for a prolongation
of the time limits not exceeding four years. Some Member States (Bulgaria, the Czech Republic, Estonia,
Greece, Ireland, Latvia, Lithuania, Poland, Romania, Slovakia and the United Kingdom) have made use of

The directive also prohibits landfilling of certain waste types (such as waste tyres and liquid waste) and
introduces classes of landfill and a system for landfill permits. With these measures and with the general
provision that only waste that has been subject to treatment, including sorting, can be landfilled, the Landfill
Directive is expected to have a major effect on the design of future waste management systems.

Diverting waste from landfill
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total greenhouse gas emissions in the EU-15
(EEA, 2007c).

Finally, Directive 2001/77/EC on the promotion of
electricity produced from renewable energy sources
in the internal electricity market, may stimulate
waste incineration with energy recovery. The
biodegradable fraction of industrial and municipal
waste is defined in the directive as a renewable,
non-fossil energy source. Production of electricity
from incineration of municipal waste contributes

to meeting the EU renewable energy target of 12 %
of total energy supply by 2010. Individual targets
have been set for each Member State. According to
the European Commission's 2008 integrated climate
change and energy package (EC, 2008a) and the
proposed directive on renewable energy sources
(EC, 2008c), Member States are expected to define
ambitious new targets for generating electricity and
heat from waste to help achieve the EU's goal of
generating 20 % of energy from renewable sources
by 2020.

Various combinations of policy measures can

be used to achieve EU targets on diverting
biowaste from landfill. Countries with different
socio-economic characteristics and geographical
conditions may have different approaches. This
study presents the main characteristics of the
different routes chosen by selected Member States,
the effectiveness of policy instruments applied and
also some information at the pan-European level.

1.2 EEA and policy effectiveness
evaluations

The Sixth Environment Action Programme of the
European Community (EP/EC, 2002) highlights

the need to undertake 'ex post evaluation of the
effectiveness of existing measures in meeting their
environmental objectives'. Such evaluations require
a sound understanding of policy instruments

and the mechanisms that lead to their observed
effects. This means that it is essential to know what
measures have been implemented in response to a
given directive, their effects and the national context
in which they are supposed to operate.

For a number of years, the European Parliament
has clearly expressed its wish for the EEA to
provide information on the implementation of
policies in the Member States and to analyse the
effectiveness of past EU policies. The Parliament is
particularly interested in information and analysis
on the implementation of EU legislation in the
Member States.

The European Commission also needs information
on the extent to which directives and measures

are working in Member States. Reporting by
Member States on the implementation of directives
seldom covers the effectiveness of the instruments
used by the countries. The EEA can help to fill this
knowledge gap.

EEA member countries, including all the

27 Member States of the EU, face increasing demands
to identify successful and unsuccessful policy
interventions and the conditions that framed them.
This is particularly the case for the 12 Member States
that joined since 2004, who face a significant challenge
to implement EU directives as soon as possible, while
avoiding the mistakes and problems that the EU-15
Member States encountered.

The EEA report, Reporting on environmental measures
— are we being effective? (EEA, 2001), concluded

that little is known about the extent to which past
environmental policies and instruments have affected
the environment.

Since then, the EEA published three studies on policy
effectiveness (EEA, 2005a; EEA, 2005b; EEA, 2008b).
These helped build capacity in undertaking such
evaluations and the required methodologies, and
provided the European Parliament, the Commission
and EEA member countries with analyses of the
effectiveness of policy instruments in certain areas and
countries.

1.3 Aims of the present study

This study analyses the effectiveness of national
policies on diverting total municipal waste and
biodegradable municipal waste from landfill
pursuant to the Landfill Directive and other
relevant directives. This includes an analysis of
whether the Landfill Directive has been a driver for
implementing national policies to divert waste from
landfill.

Waste policies must be seen in the broader life-cycle
perspective of resource use, consumption and
production; prevention and recycling of waste

are important elements in this life-cycle. There

are different routes to divert waste from landfill,
including prevention and recycling, other material
and energy recovery, and pre-treatment. Not all of
them are used by all Member States. In this study
we focus on why specific sets of measures were
chosen and evaluate which measures worked well
and why, and explore success factors and reasons for
unsatisfactory results.

Diverting waste from landfill
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The report analyses the effectiveness of policies,
i.e. if and how they achieved their objectives and
produced outcomes. It does not address either
cost-effectiveness or cost-benefit analysis of the
same policies. This is mainly because of the lack
of detailed information on economic and financial
aspects of landfill and waste management in most
EU Member States. Landfill and incineration

gate fees were taken into account, however, as
relevant factors influencing the effectiveness of
waste management systems. The effects of applied
economic instruments are also included in the
analysis.

The study does not aim to evaluate Member States’
legal implementation of the Landfill Directive
formally. Rather, it assesses the functioning of policy
packages and instruments that have been introduced
pursuant to the directive and other measures in
order to divert waste from landfill. Moreover,

the study will not examine the extent to which
Member States have actually implemented the more
technical requirements for landfills.

Chapter 2 of the study includes, to the extent
possible, information on waste management in
the 27 EU Member States that must implement the
Landfill Directive. In order to gain deeper insights
on the effectiveness of national waste policies
related to the Landfill Directive, five countries
and one sub-national region were analysed in
more detail in subsequent chapters. The results of
the analysis are considered useful for all 32 EEA
member countries and EEA cooperating countries,
however, and are probably also of value outside
Europe. Countries not covered in the detailed
analysis of this study are encouraged to make use
of the developed methodology.

In-depth evaluations were conducted for Estonia,
Finland, the Flemish Region of Belgium, Germany,
Hungary and Italy. The criteria for selecting these
countries and region were:

* ensuring that a variety of biodegradable
municipal waste and municipal waste
management strategies were evaluated;

s ensuring the inclusion of both new and old
Member States and large and smaller ones;

* ensuring a diversity of demographic and
geographical conditions.

The detailed evaluation of the five countries and one
region is presented in a series of background papers
that also set out all information sources (ETC/RWM,
2008a-f).

In addition, a quantitative analysis of socio-economic
and technical factors influencing generation and
management of municipal waste was carried out

for the EU-25 Member States (ETC/RWM, 2008h).
That paper comprises an econometric analysis of

the main drivers of municipal waste generation, the
choice of waste management options and the role of
economic factors and policies. It addresses the EU-25
Member States, with insights specific to the EU-15 and
the EU-10 Member States presented separately. The
results are set out in Section 2.3 of the present report.

There is no fixed time-frame for the individual
country evaluations. Instead, the analysis of each
country or region begins when it started to introduce
polices to reduce dependency on landfill. In Germany
and the Flemish Region of Belgium it was in the
1980s, whereas the process in Finland and Italy
started in the early- and mid-1990s. In the newer
Member States, Estonia and Hungary, policies were
mostly implemented to fulfil the requirements of the
acquis communautaire of the EU, which began in the
mid-1990s.

Following the individual analysis of the five countries
and one region set out in Chapters 4-9, Chapter 10
provides a cross-cutting comparative analysis of the
countries and region and the report conclusions.

Waste Framework Directive (2008/98/EC)).

Box 1.2 Waste streams considered in this study

Municipal waste means waste from households and other waste which, because of its nature or
composition, is similar to waste from households (cf. the Landfill Directive). Some of this waste is
biodegradable, e.g. paper and cardboard, food waste and garden waste.

Biodegradable waste means any waste that is capable of undergoing anaerobic or aerobic decomposition,
such as food and garden waste, and paper and paperboard (cf. the Landfill Directive). In this report, only
the biodegradable waste included in municipal waste is addressed.

Biowaste means biodegradable garden and park waste, food and kitchen waste from households,
restaurants, caterers and retail premises and comparable waste from food processing plants (cf. the

Diverting waste from landfill
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2 Waste management in the EU-27

The Sixth Environment Action Programme
(2002-2012) sets out the EU's key environmental
objectives. One of the overall goals is to decouple
resource use and waste generation from the rate of
the economic growth. The programme also targets

a significant, overall reduction in the volumes of
waste generated through waste prevention initiatives
and a significant reduction in the quantity of waste
going to disposal. It further encourages reuse and
aims to reduce the level of hazard, giving preference
to recovery and especially recycling, making waste
disposal as safe as possible, and ensuring that waste
for disposal is treated as close as possible to its source.

According to the new Waste Framework Directive
(2008/98/EC), the European Commission will propose

measures to support waste prevention activities,
e.g. by setting prevention and decoupling
objectives for 2020. Also by 2020, at least 50 % of
waste materials such as paper, glass, metals and
plastic from households and possibly from other
origins must be recycled or prepared for re-use.
The minimum target set for construction and
demolition waste is 70 % by 2020.

In the next two sections of this chapter, we present
the development of waste generation, landfilling
and incineration from 1995 to 2007 using Eurostat
Structural Indicators ('). As reported data on
recovery and recycling were not available for all
Member States, an indication of the EU recovery
level is given by assuming that waste neither

Figure 2.1

Generation of municipal waste in the EU-27, 1995 and 2007
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Source: Eurostat Structural Indicators.

() Eurostat is the Statistical Office of the European Communities.
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landfilled nor incinerated is recovered. However,
the actual recovery rate might be lower if countries
use other treatment options extensively such as
mechanical-biological treatment (MBT), which
cannot be regarded as recovery per se.

The last section of this chapter describes the
findings of the study on drivers of municipal waste
generation, landfilling and incineration over the
period 1995-2005 for 25 Member States.

2.1 Development of municipal waste

generation

On average (unweighted), the European citizen
generated 10 % more waste in 2007 than in 1995
(Eurostat). The waste volume grew even faster
(11.5 %) in the EU-15 Member States. As Figure 2.1
illustrates, these aggregated figures mask
considerable differences between Member States.
Whereas the Czech Republic generated less than
300 kilograms of municipal waste per inhabitant,
Denmark exceeds 800 kilograms per capita. Some
Member States have experienced exceptionally
high growth rates over the last eleven years and
others have experienced a considerable decrease.

Interestingly, although ten of the EU-12

Member States have enjoyed relatively rapid
economic growth over the period, municipal waste
generation has fallen or increased by less than 2 %
in five of those countries. There are several possible
reasons for the decrease: some biowaste may have
been reused as animal feed, some combustible
waste may have been used as fuel in individual
households due to increasing coal prices (EEA,
2007b). Furthermore, the gradual introduction of
weighbridges at the landfills has provided more
reliable information. Previously, the amounts of
municipal waste were estimated according to the
volume, which may have led to an overestimation
of the mass.

In 18 Member States, however, growth in waste
generation was above average, with the highest
rate of increase (93 %) occurring in Malta.

Member States have difficulties in preventing

the generation of municipal waste, mainly
because of increased consumption. Nonetheless,
a recent study shows that there is potential for
preventing biowaste from households, especially
in wealthier parts of Europe (Ventour, 2008). The
study presented in Box 2.1 shows that British

Box 2.1 The food we waste

A study published by the UK Waste and Resources Action Programme (WRAP) shows that roughly

one-third of the food bought in Britain each year, or 6.7 million tonnes, is thrown away. Of this waste,

4.1 million tonnes are 'avoidable', i.e. it is food that is no longer wanted or it has been allowed to go past its
best. It corresponds to 70 kilograms waste per person. The study also finds that about 1 million tonnes of
the waste, or around 15 kilograms per person, comprises preducts unopened or whole when thrown away.

UK consumers spend EUR 12.6 billion on food that is thrown away each year but could have been used if
stored or managed better — corresponding to EUR 530 per household. The table below shows the main
groups of avoidable food waste and their associated costs.

Avoidable food waste Tonnage Cost

(1 000 tonnes) (million EUR)
Fresh fruit, vegetables and salad 1405 3 070
Bakery 782 1 807
Mixed foods (for example home-made) 666 2742
Meat and fish 279 1857
Dairy products 187 708
Other 560 2 338

more persons.

The study also reveals that people's age does not seem to affect the amount of food waste that they
produce. However, single-person households produce more food waste on average than those with two or

Source: Ventour (2008) and exchange rates from the European Central Bank (May 2008).
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households throw away 70 kilograms food waste
per person every year that could in principle have
been avoided. Although these results may not

be directly transferable to other countries, they
do provide an indication of how much waste
could have been avoided through better planning
in households. Communication and awareness
raising campaigns may be needed to address this
issue.

2.2 Development of municipal waste
management

Landfilling municipal waste has been the
predominant option in the EU-27 Member States
for several years but this is changing. In 1995,

62 % of municipal waste was landfilled on average
and in 2007 this had fallen to 42 %. However,
waste management practises vary greatly among
the Member States. Figure 2.2 shows that eight
EU-15 Member States landfilled less than 40 %

of the municipal waste in 2007, while seven

EU-12 Member States landfilled 80 % or more.

The figures also show that several countries have
realised considerable reductions in landfilling over
the period.

Data on incineration present almost the inverse
image (Figure 2.3). Thirteen countries had either no
incineration or incinerated less than 10 % of their
municipal waste in 2007. Eight EU-15 Member States
incinerated more than 20 % of municipal waste.

The figures from Eurostat do not indicate whether
incineration takes place with or without energy
recovery. According to the International Energy
Agency, however, all eight countries produce energy
from municipal waste incineration, although with
different rates of efficiency (IEA, 2005).

According to recently published data, 22 % of
municipal waste generated in 2007 has been recycled
and 17 % composted (Eurostat, 2009).

A new study has analysed the waste generated by
selected waste streams in the EU-27 in 2004 and
estimated the potential for recovery (Alwast et al.,
2008) (*) (Table 2.1). The amount of biodegradable
waste generated totalled 87.9 million tonnes. Around
67 % of this waste was from municipal sources and
the remaining 33 % was from the food industry and
services. Thirty-seven per cent of biodegradable waste
was recovered but the picture varied across the EU
and the authors concluded that the countries' recovery
potential was between 31 % and 98 %.

Figure 2.2 Percentage of municipal waste that is landfilled in the EU-27, 1995 and 2007
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Source: Calculated using Eurostat Structural Indicators.

(?) Alwast et al. (2008) used available waste generation data from national statistics according to the European Waste Catalogue

(EWC) and the EWC-Stat categorisation.
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Table 2.1 Generation and recovery of selected waste streams in the EU, 2004

Total Share from From municipal sources
Waste generation Recovery municipal sources  waste generation Recovery
Kilograms per Kilograms per
Million tonnes % % capita capita
Biodegradable waste 87.9 37 67 120 44
Waste paper 79.5 56 B 71 40
Waste wood * 70.5 65 n/a nfa nfa
Textiles 12.1 32 50 12 4

Note:
Source: Alwast et al. 2008.

* From wood working industry, construction and demolition, packaging and bulky waste.

Figure 2.3 Percentage of municipal waste that is incinerated in the EU-27, 1995 and 2007
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Source: Calculated using Eurostat Structural Indicators.

Broadly speaking, Member States can be
categorised under three waste management
‘groupings’, clustered according to their strategies
for diverting municipal waste away from landfill
and their relative shares of landfilling, material
recovery (mainly recycling and composting) and
incineration (EEA, 2007a).

The second grouping brings together countries
with high material recovery rates and medium
levels of incineration, and with a medium
dependence on landfill. In general countries in
this grouping introduced policy instruments after
adopting the Packaging Directive in 1994 and the
Landfill Directive in 1999.

The first grouping comprises countries that
maintain high levels of both material recovery and
incineration, and have relatively low landfill levels.
Countries in this group generally introduced

The third grouping contains those countries whose
material recovery and incineration levels are both
low and whose dependence on landfill is relatively
high. This group comprises the majority of the

several policy instruments early, often before the
adoption of Directive 94/62/EC on packaging and
packaging waste (hereinafter referred to as 'the
Packaging Directive') and the Landfill Directive.

Diverting waste from landfill
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Figure 2.4 Three country groupings defined

by diversion strategy

Three country groupings defined by diversion strategy
1: Incineration > 25 % and material recovery > 25 %
I 2: Incineration < 25 % and material recovery > 25 %

I 3: Incineration < 25 % and material recovery < 25 %

L:l Outside data coverage

Source: Based on data for 2006, Eurostat Structural Indicators.

Poland, Romania, Slovakia and the United
Kingdom) or from the Packaging Directive (Greece
and Portugal).

The geographical distribution of the three
groupings is shown in Figure 2.4.

2.3 Drivers of change in waste
generation and waste

management

Like policies, economic and demographic factors
play an important role in the generation and
management of municipal waste. This section
presents the results of an econometric analysis
conducted for the EU-25 Member States covering
the years 1995-2005 (ETC/RWM, 2008h; Mazzanti
and Zoboli, 2008). This analysis can help
determine the framework conditions and factors

that influence waste generation, management and
disposal and therefore must be taken into account
when designing waste policies.

2.3.1 Waste generation

First, the analysis finds no absolute decoupling

of municipal solid waste (MSW) generation and
consumption per capita. Contrary to earlier analyses
on the subject, however, there is now evidence of a
relative decoupling, i.e. MSW generation is growing
more slowly than income. The new Member States
seem to have experienced a larger relative decoupling.

In addition, the analysis suggests that high population
density and urbanisation result in more waste
generation and that richer and more services-oriented
economies produce more municipal waste. However,
insufficient coverage of waste collection systems, such
as in rural Estonia, can have a significant impact on
the accuracy of data on the amount of waste collected.

Income growth, urbanisation and an expanding
service sector can all lead to more MSW generation.
Environmentally responsible behaviour by firms and
households, the adoption of waste recovery/reuse
innovations and waste prevention policies may be
among the drivers that can reverse MSW growth in
the future.

As for policies, the implementation of the Landfill
Directive appears not to have provided incentives to
reduce MSW generation. There is likewise no evidence
that more general national waste strategies have had

a significant effect on MSW generation. Policies more
specifically targeted to waste prevention seem to

be necessary to achieve further waste reductions as
economies grow.

2.3.2 Diversion from landfill

Whereas MSW generation increased in the

EU with growing incomes, albeit at a slower
rate, the analysis identified a significant
absolute decoupling of MSW landfilled and
income, i.e. incomes rose while less MSW was
landfilled. For the EU as a whole, this process

of diverting waste from landfill started around
1995-1997, although some countries, such as the
Flemish Region of Belgium and Germany, had
already started earlier. This is discussed in the
country chapters within this report, which in some
cases include pre-1995 data.

Increased urbanisation and rising population

densities appear to be socio-economic factors
driving the diversion of waste from landfill. In
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densely populated areas the value of land is
generally higher, making it more costly to use
areas for landfill and increasing the incentive to
invest in separate collection schemes, which can be
operated more efficiently than in areas with low
population density.

Policies also appear to have a significant effect

on the diversion of waste from landfill. Policy
variables, both specifically linked to EU directives
or to waste strategies at national level seem to be
very relevant in explaining the landfill diversion
practice in EU Member States.

2.3.3 Incineration

Evidence from EU-15 Member States (the new
Member States are not considered due to negligible
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amounts of incinerated waste) shows a positive
relationship between consumption growth per capita
and incinerated MSW. We should expect a similar
development for the new Member States in the future
if emission standards are enforced strictly. However,
the trend is nevertheless expected to stabilize
eventually.

The analysis also shows that research and
development expenditures as a proportion of GDP

— a country-specific indicator of technological
investment and capacity — correlates positively with
the level of incinerated waste. This evidence suggests
that it will be relevant to investigate the role of EU
(environmental) innovation policies, which may link
directly (through 'waste directives') and indirectly

to the development of enhanced, more effective and
more efficient waste treatment options.
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3 Methodological considerations

3.1 Introduction

The study analyses the diversion of waste from
landfill pursuant to the Landfill Directive and other
relevant waste directives, such as the Packaging
Directive. The study combines an indicator-based
methodology to evaluate information on policy
changes and other pertinent factors, and interviews
with key stakeholders in each of the geographical
areas studied.

3.2 Indicator-based analysis

Landfill levels can be influenced not only by waste
policies, but also by many other factors in the waste
system, e.g. developments in waste generation,
waste collection, recycling,and incineration. These
developments may favour or hinder the diversion of
waste from landfills that is the aim of landfill policy.
The analysis of these favouring or hindering factors
should help identify and single out the specific role
of landfill policy change compared to the influence
of the various other relevant factors.

The evaluation of the effectiveness of landfill policy
in the present report uses the methodology set out
in a recent working paper by ETC/RWM (2008g).

In this methodology the causal link between

a variety of favouring and hindering factors
(explanatory variables) and the diversion of waste
from landfill (the dependent variable) is analysed.
Hindering and favouring factors are measured by
relevant indicators representing the state and the
change of the waste system at the time of policy
implementation. These factors are described in
more detail below and summarised in Table 3.1. The
reference indicator used to represent the dependent
variable (diversion of waste from landfill) is the
amount of biodegradable municipal waste landfilled
compared to the 1995 levels, for which the Landfill
Directive introduced specific targets.

As the ETC/RWM study notes, country data

are currently inadequate to conduct a rigorous
econometric modelling exercise. The analysis of
the influence of the various factors on diversion

to landfill is therefore conducted using a mixed
qualitative and quantitative methodology.

The favouring and hindering factors and the

waste diversion indicator are analysed for all

five countries and one sub-national region. These
factors are used in the comparative analysis
(Chapter 10) for deriving cross-country conclusions
on the effectiveness of waste policies related to

the Landfill Directive. Where relevant, some of

the factors are also described in more detail in the
chapters presenting the situation in the specific
countries/region (Chapters 4-9). In addition to the
favouring and hindering factors, those chapters
include a discursive review of landfill policies in the
five countries and one region.

The methodology employing favouring and
hindering factors and the evaluation of each
country/region are presented in detail in a series

of background papers (ETC/RWM, 2008a-h).
Individual country/region papers present the
objectives, the policy instruments introduced to
meet these objectives and the waste management
scene at the time of the transposition of the

Landfill Directive. Further, these papers include

an evaluation of the implemented policy and of

the Landfill Directive being a driver for landfill
diversion according to the methodology employing
hindering and favouring factors. All background
papers are available from http://waste.eionet.europa.
eu/publications.

3.2.1 Factors favouring and hindering the
effectiveness of landfill diversion policy

A policy for diverting waste from landfills can fully
succeed only if the waste management system is
able to receive and manage the resulting waste
flows. In particular, the 'maturity’ of the system,

i.e. the existence of separate collection schemes and
recovery capacity, and its responsiveness to landfill
diversion policy, can impact the effectiveness and
the time-frame of landfill policy. If the system is not
ready to manage the diverted waste flows, landfill
policy cannot be effective and can even lead to
unintended effects (e.g. illegal dumping and export
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Table 3.1 Factors influencing the effectiveness of a policy of diverting biodegradable

municipal waste from landfill

Favouring/hindering factors Influence on Justification of the +/- sign

diversion

Factors related to BMW landfill policy

Landfill Directive 1999/31/EC + Legal framework in place

transposed

Landfill tariffs/gate fees for BMW + High cost of landfill favours other treatment options

or MSW (excl. VAT and landfill

tax)

Landfill tax on BMW (or MSW) + High cost of landfill favours other treatment options

Prohibition of untreated waste in - Prohibition favours separate collection and pre-treatment which
landfill discourages landfill and favours other treatment options
Selective ban on BMW + Quantity limitation by law sets up minimum diversion criteria

Factors related to waste production and collection

BMW generation per capita -

High waste production requires many management options

Separate collection for BMW, split +
into the following fractions
(if possible):

« paper and cardboard (incl.
newspapers etc.)

+  kitchen, garden and wood
waste

+ BMW in residual waste

Separate collection of biodegradable waste fractions is a basic
requirement for recycling

'Full cost’ collection tariffs or +
charges (excl. VAT and taxes)

Appropriate tariffs increase capacity to invest in separate
collection and recovery/recycling

Factors related to the landfill sector

Share of MSW landfilled (Eurostat +
Structural Indicator)

High pressure on capacity favours other treatment options

Landfill residual capacity =
(non-hazardous waste)

High residual landfill capacities discourages diversion

Land per capita -

Higher land availability makes land a less scarce resource and
decreases the cost of landfills

Factors related to the incineration sector

Share of MSW incinerated -
(Eurostat Structural Indicator)
makes diversion more difficult

Low incineration rate

Dedicated incineration capacity + Available incineration capacity makes diversion easier
for MSW (available)
Other incineration capacity (e.g. + Other incineration capacity makes diversion easier, but requires

cement kilns, power plants, etc.)

capacity for refuse-derived fuel (RDF)

Incineration gate fees for MSW =
(excl. VAT and incineration tax)

Higher fees discourage incineration

National policies on renewable +
energy sources

Progressive targets for renewable energy sources policies
stimulate energy from MSW

Factors related to the material recycling and recovery sector

Packaging and packaging waste - Diversion of biodegradable fraction of packaging waste
policy contributes to BMW diversion from landfills

MBT capacity -+ Available MBT capacity favours diversion

Compost capacity (i.e. input of + Available compost capacity favours diversion
biowaste)

Note: Positive influence = + (factor favouring diversion); negative influence = - (factor hindering diversion).
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of untreated waste). If the system is responsive
because the needed capacity is available or created
through rapid investment then landfill policy can be
successful.

Therefore, the effectiveness analysis of landfill
diversion policy should take into consideration:

¢ the features of the 'active' landfill diversion
policy;

¢ the factors — in both the landfill sector and the
other parts of the waste system — that favour
and hinder diverting waste from landfill.

Some of these factors and their propensity to hinder
or favour successful and effective waste diversion
are discussed below with reference to the waste
system parts depicted in Figure 3.1. These factors

(waste generation, collection, recycling, incineration
and landfilling) have been represented using
quantitative indicators in the six country studies
(ETC/RWM, 2008a-f). In the present report, some
of these findings are discussed in the comparative
assessment (Chapter 10). Policy instruments such
as landfill taxes, landfill bans and waste collection
charges are also discussed in each of the country
chapters of this report.

3.2.2 Waste generation factors that influence
diversion from landfill

Waste generation dictates the scale of the waste
management system and waste composition can
influence the choice of management and recovery
options. Both have important implications for the
effectiveness of landfill policy and both are driven
by economic and social variables.

Figure 3.1 A simplified sketch of a waste management system and the objectives of landfill
policy
Drivers
(GDP, consumption, etc.)
v Less
Waste production
\Jllegal dumping ‘4——
Y
Collection
Export |¢———
[Separate collection | | Unsorted waste
Material recovery/recycling _
Incineration | (
Recycling Compost :lg;/ More Landfill _l.ees
— ny o
; 4 ;
Material markets Energy markets
$ Waste, materials, energy flows
Waste policy objectives
Note: MBT — Mechanical-biological treatment; RDF — Refuse-derived fuel.
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A policy aiming to divert waste from landfill may be
more difficult in countries where waste generation

is still increasing because of the need to create new
options and larger waste management capacities.
Land use constraints can limit the expansion of
landfill capacity; however, regardless of the rate of
waste generation, structural features (e.g. population
density) can also be important.

Any progress in waste prevention can indirectly
help the effectiveness of a landfill diversion policy
by slowing down the inflow of waste into the
system, whereas the composition of waste can
influence policy effectiveness in complex and
unpredictable ways.

3.2.3 Waste collection factors that influence
diversion from landfill

The characteristics of a waste collection system
can be critical to the amount and type of waste
flows directed either to landfill or to recovery
options (incineration, material recovery, recycling).
Well-developed separate collection schemes can
make waste diversion from landfill more effective.

Charges for collecting and treating municipal waste
can also be designed to favour separate collection.
The cost of waste collection services to waste
producers can influence waste prevention, especially
if the producers pay the 'full cost' of the service
either via 'pay-as-you-throw' schemes or other user
charges. Furthermore, the higher the cost of landfill
(fees and taxes), the higher the incentive (net benefit)
to invest in separate collection that can feed recovery
and recycling options.

3.2.4 Landfill capacity and cost factors that
influence diversion from landfill

Constraints and bans on the types of waste that

may be landfilled (defined by waste streams and
composition), technical-environmental requirements
for landfills and public opposition to landfill can

be important catalysts for diverting waste from
landfill. Furthermore, because few countries have
programmes of landfill expansion, residual landfill
capacity can be important in determining the rate of
diversion. Low residual capacity can accelerate the
diversion process and vice versa.

Countries with a high share of total waste landfilled
probably have low residual capacity (if the technical
requirements of landfill policy constrain expansion),
which would make a policy of diversion easier. On
the other hand, in such countries there can be a
strong lock-in to the dominant technology, as well
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as other difficulties establishing alternative waste
management options.

In many countries, landfill is still a relatively cheap
disposal option. However as residual capacity
becomes scarcer and technical-environmental
requirements increase, gate fees are bound to rise.
Specific (environmentally motivated) landfill taxes
can also increase the cost relative to other waste
management options. The Landfill Directive's bans
and limitations on specific waste streams could
free residual capacity and thereby lower the cost
for other waste streams but could also make the
operation of many small landfills economically
unsustainable.

3.2.5 Waste incineration factors that influence
diversion from landfill

The use of incineration varies greatly from country
to country. Incineration capacity can be important

in determining the volume of waste diverted from
landfill to incineration. Limited incineration capacity
can constrain diversion, while expanding capacity
requires investment.

If a very large share of total waste is incinerated then
there will be limited scope for further expanding
incineration, particularly because some fractions of
total waste composition are not suitable for energy
recovery. Nonetheless, lock-in to the dominant
technology may mean that incineration continues to
be preferred to recycling.

The Waste Incineration Directive (2000/76/EC)

raised the technical and environmental standards

for incineration and is therefore expected to increase
costs. These high costs could in turn hinder diversion
from landfill. On the other hand, because incinerators
can generate power, high energy prices can incentivize
expanding capacity and redirecting waste flows to
incineration. The renewable energy policies and high
renewable energy source targets that Member States
are currently designing could create similar incentives
because co-incineration of separately collected
biowaste is recognised as a renewable energy source.

3.2.6 Material recovery and recycling factors that
influence diversion from landfill

Diversion of waste from landfill and, to some extent,
from incineration depends to an important degree

on availability of separate waste collection schemes,
development of the industrial recovery and recycling
chain and implementation of national policies for each
waste stream. These options and policies can influence
the effectiveness of landfill diversion policy positively.
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However, if these sectors and policies are already very
advanced or at saturation level (e.g. all packaging
policy targets have been achieved), then there will

be limited scope for further diverting of waste from
landfill to the recovery and recycling sectors. Thus,
their influence on the overall effectiveness of the
system might cease to be favourable.

Table 3.1 presents a summary of the factors identified
in as hindering or favouring diversion from landfill.
For each factor an appropriate indicator was selected
(as detailed in ETC/RWM, 2008g). Some of the
findings on the impacts of the different factors are
presented in the country chapters (Chapters 4-9) and
the comparative analysis (Chapter 10).

3.3 Interviews with key stakeholders

Issues such as institutional context and public
acceptance of a particular instrument play an
important role in determining policy effectiveness.
In order to explore these, four to six interviews were
conducted in each country.

Examining the actions that occur in a policy area
can provide a better understanding of why policy
instruments were selected and why they have
functioned as they have. The interviews explored
the internal logic of the instruments and the policy

and implementation processes surrounding them.
In this way the information from the interviews
supplements the indicator-based analysis.

One way of analysing the process of policy design
and implementation is to review the course of
actions taken regarding the policy process and
objectives (upstream from the policy in place in
Figure 3.2) and regarding the implementation of
the policy and the outcomes (downstream from the
policy in place in Figure 3.2). By describing changes
in waste management in terms of a series of actions
over time it is possible to focus on the real actions
and therefore choices made by authorities and other
stakeholders, thus going beyond declarations of
intent.

The context includes country-specific features of
physical geography, demography, socio-economics,
political and administrative organisation and
tradition. What works well in one country might not
work well in another context.

The interviewees were selected by following the
course of action upstream and downstream from the
enactment of a policy, identifying authorities and
other stakeholders responsible for crucial actions
and choices. The interviewees include staff in public
administration, waste management companies,
industry representatives and research institutions.

Figure 3.2

Policy effectiveness — from objectives to outcome

Objectives  Policy process

N —th
——

Upstream

CONTEXT

Policies
in place
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4

Estonia

Box 4.1 Main elements and effectiveness of the Estonian strategy

The Estonian waste strategy has focused on setting up schemes and building capacity for separate
collection. These schemes largely cover packaging waste, whereas others addressing collection of
biowaste are in an early stage.

The national Waste Management Plan sets targets for the diversion of BMW from landfills and the
Waste Act (2004) introduced a ban on landfilling untreated waste. In most counties this has not yet
been implemented, however, due to lack of alternative waste treatment capacity.

Estonia introduced a pollution charge for municipal waste disposal in 1990. Although low compared
to other European landfill tax rates, it has increased considerably over recent years.

According to Eurostat data, Estonia has significantly reduced municipal waste landfilled, from 95 %
in 2000 to around 60 % in 2006. In 2005, the recovery rate was 24 %, and it appears that a further
16 % of generated waste is disposed of, exported or undergoes some other treatment (ETC/RWM,
2008a).

The Ministry of Environment estimates that around 20 % of all households, mainly in rural areas,

lacked access to waste collection schemes in 2006.

4.1 Waste management situation
Private consumption in Estonia has been growing
at a pace similar to or faster than GDP (9.3 %

in 2002 and 15.4 % in 2006) and this has put
significant upwards pressure on waste generation.
Generation of municipal waste (and thus BMW
which accounts for 65 % of municipal waste in
Estonia) fluctuated in the period 1995-2001 and has
since increased.

Until 1999 virtually all waste was landfilled

in Estonia. Since 2000, however, an increasing
share of BMW has been diverted and by 2006 the
landfill share had been reduced to 60 % (Eurostat
Structural Indicators) (Figure 4.1). Some recycling
schemes have been in operation for many years and
work well because they are now firmly rooted in
society, e.g. deposit schemes for glass and plastic
and separate collection of paper.

4.2 Waste policy objectives

The overall priorities for improving waste
management in Estonia were laid down in the
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National Environmental Strategy in 1995. These are
to prevent waste generation; to reduce generated
waste volumes and hazardous substances contained
in waste; and to increase quantities of recycled
waste. The strategy set two benchmarks for
municipal waste: recycling half of generated waste
and stabilising waste generation at

250-300 kilograms per person between 2000 and
2010.

The National Waste Management Plan 2003-2007
focused on transposing EU waste legislation.
Estonia became an EU Member State in 2004. The
Plan includes targets for various waste streams, as
well as defining the organisation and institutions of
waste management. In addition, it details the costs
of waste management and associated investments.
Targets on landfilling BMW are defined as a
percentage of the total municipal waste that is
landfilled. Although this approach is different from
that of the Landfill Directive, which sets targets in
relation to the BMW produced in 1995, the national
targets are designed to guarantee implementation
of the directive. Estonia set its targets four years
later than those prescribed in the Landfill Directive
using the provision granted to countries that put
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Management of biodegradable
municipal waste in Estonia

Figure 4.1
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more than 80 % of their collected municipal waste
to landfill in 1995. The targets are stricter than
those in the Landfill Directive, however, and will
remain realistic only if the planned incineration of
municipal waste is implemented in coming years.

Rapid economic growth has made the prevention
targets in the National Environmental Strategy
impossible to achieve. The target in the National
Waste Management Plan was therefore revised and
now aims to stabilise municipal waste generation
per person at the 2005-2006 level. The recovery
target has also been lowered to 3040 %. Other
aims of the Plan include stimulating efficient waste
separation in the industrial and service sector,
providing guidance on sorting municipal waste

in households and providing municipal waste

collection services to all households and businesses.

Targets for the period 20042010 require that at
least 50 % of packaging waste be recovered and

at least 25 % recycled. In addition, at least 15 % of
the total mass of each packaging material must be
recycled. After 2010, the targets increase to 60 %
recovery and 45 % recycling, with at least 15 % of
each packaging material recycled.

4.3 Institutional context

The Ministry of Environment is responsible for
developing and implementing the National Waste
Management Plan and all other waste management
policies. The Ministry has 15 structural units at county
level. These county environmental authorities are
responsible for issuing permits and also, until recently,
for county-level waste management planning. The
county environmental authorities therefore play a key
role in implementing waste legislation and relevant
action programmes at county level.

Municipalities are in charge of organising the
collection, transport and disposal of municipal waste.
In 2007, an amendment to the Waste Act (2004)
suspended county-level waste management planning.
This move aimed to give more responsibilities to

the municipalities and stimulate them to pool their
resources and strengthen their human and financial
capacities for better waste management activities.

For example, it is compulsory for municipalities to
elaborate waste management plans but they can do
so in coordination with other municipalities to form a
regional waste management plan.

4.4 Policy instruments

A pollution charge for municipal waste disposal

— sometimes referred to as a landfill tax — was
introduced in 1990. The charge is paid by landfill
operators and 75 % of the revenue goes to the local
budget of the waste generating municipality and
25 % to the state budget. Until 2005, the rate was
very low at EUR 0.10-0.20 per tonne. In 2006 it rose
to EUR 7.8 per tonne and it will increase to EUR 10
per tonne in 2009. So even though the charge is
still low compared to other countries' landfill tax,
the increase of the charge has been considerable.
Moreover, the rate is twice as high (and will be
three times as high from 2009) for landfills that do
not comply with the Landfill Directive.

Since 1991, municipalities have been able to
collect a charge from households and industry
for managing municipal waste. The charge covers
all waste management costs and waste pollution
charges, and can be adjusted for inflation.

The Waste Act (2004) introduced a ban on
landfilling untreated waste (including mixed
municipal waste). However, until 1 January 2008
it only applied to landfills in counties that had an
established facility for treating municipal waste.
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In reality, only the landfills in the Harju County (in
Tallinn area) met this requirement.

In April 2007, the city of Tallinn started collecting
biodegradable kitchen waste separately. Buildings
with more than five apartments must have a
separate container, as must offices producing
more than 25 kilograms of BMW per week. The
city regulation was adopted to help meet the
Estonian targets on BMW. In the first few months
implementation was poor but it is expected to
improve over time. There has not been any tradition
in this type of separate collection and uptake is
therefore expected to be slow. Public awareness
campaigns are needed to bring about a change in
mentality.

4.5 Observations on effectiveness

The National Waste Management Plan aims to
provide all households and other waste producers
with a municipal waste management service.

The Waste Act (1998) obliged municipalities to
organise waste collection systems but it was not
very efficient. A lack of concrete rules and time
schedules meant that most municipalities did not
organise collection systems. The Waste Act (2004)
was much more explicit in this respect, including
a special chapter about procedures. The obligation
to establish a collection scheme has attracted much
criticism from both the general population and
municipalities but the Ministry of Environment
maintains a firm stand on this part of the new
legislation.

The Ministry of Environment estimates that 20 % of
all households (10 % in towns and up to 80 % in some
rural areas) did not have regular waste collection in
2006. These households dealt with waste by either
bringing it to containers in other dwellings or public
containers, burning it at home or dumping it illegally
in forests. There is a particular problem with the
summer houses and small enterprises around Tallinn,
as they are not covered by a collection system.

Waste from these premises often ends in the forest.
Furthermore, approximately 60-80 % of households
do not have access to a separate collection scheme for
garden waste. Improvements in collection systems
may result in increasing waste generation figures,
which in this case would be a positive sign in terms
of pressures on the environment because the waste
would then be managed properly instead of being
burnt at home or ending up in forests.

Estonia has a relatively large number of
municipalities (227). Of these 33 are urban and
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194 are rural. The total number is higher than

in countries of similar size, implying that the
average number of inhabitants per municipality

is relatively low. As a result, municipalities are
fragmented and often lack the human and financial
capacities to deal with their waste management
responsibilities.

The pollution charge for municipal waste disposal
is one of the most important and controversial
waste policy instruments in Estonia. Policy-makers
at the Ministry of Environment and the Estonian
Waste Management Association were not in
favour of the instrument, instead supporting the
introduction of a local waste management tax in
2003. That was not possible, however, because
introducing a new tax was and still is contrary to
the government's economic programme.

When the pollution charge was introduced at the
beginning of 1990 it was collected by the state.
After 2004, it was decided to return 75 % of the
revenue from the charge to the municipalities
where the waste is collected, partially to

secure a steady source of funding for the waste
management activities of local authorities.
Unfortunately, this creates a disincentive for
starting large-scale recovery operations because
municipalities would lose revenues when
reducing landfilling. Another drawback of the
charge is that it is relatively rigid and cannot be
adjusted by municipalities. On the positive side,
it channels significant amounts of money to the
Environmental Investment Centre, which funds
environmental projects, including ones addressing
waste. The amount of revenue raised from the
disposal charge differs significantly between
municipalities and depends on several factors such
as waste generation per capita and the extent of
organised waste collection among the population
as a whole.

The closing of old landfills, which was quite
successful, was also funded partially through
the Environmental Investment Centre and the
pollution charge. Encouragingly, the charge is
planned to increase in the years until 2010-2011,
making recycling and recovery operations more
attractive and making it easier for Estonia to reach
its recycling targets. The fact that the charge is
twice as high for old, non-compliant landfills
creates an additional pressure to close them.
Fly-tipping (i.e. illegal dumping of waste) is a
side-effect of such closures although fly-tipping
primarily arises because many municipalities
have not yet fully met their legal obligation to
join the systems of organised waste collection
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and transport. In fact, the old, small, uncontrolled
landfills themselves constituted fly-tipping and
dumping sites from an environmental point of
view.

Until early 2007 tenders for waste collection and
transportation systems could not be organised

for areas with more than 10 000 inhabitants. This
inflated prices for such services because there

were no economies of scale. The ceiling has been
increased to 30 000 inhabitants, which should make
collection cheaper.

Because of the relatively cold climate, Estonian
authorities look favourably on the production of
heat from waste incineration, and the construction

of three incineration facilities is currently being
considered. Incineration of waste could replace heat
produced from oil shale, which would also have a net
positive environmental effect. This is because part of
waste-generated fuel can be considered as renewable
fuel (unlike oil shale). It would also decrease the
dependency on Russian gas imports. It is therefore
probable that one or more of the incineration projects
that are currently under consideration will be
implemented.

Estonia does not have a long history of collecting
biodegradable waste fractions separately, apart
from waste paper collection. Available figures show
that in 2005 paper and cardboard was by far the
largest stream collected separately, accounting for
19 kilograms of paper waste and 14 kilograms of
cardboard packaging per capita. The total amount
of biodegradable waste collected was just below

40 kilograms per capita and is shown in Figure 4.2.

The recycling rate of packaging is increasing as a
result of policies on packaging and packaging waste
and is therefore perceived to be one of the strongest
factors favouring diversion of municipal waste from
landfill.

Figure 4.2 Separate collection of
biodegradable waste fractions in

Estonia
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Source: ETC/RWM, 2008a.
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5 Finland

Box 5.1 Main elements and effectiveness of the Finnish strategy

» Inthe 1990s the Finnish strategy for diverting biodegradable waste away from landfills focused
mainly on recycling, including compeosting and anaerobic digestion. Unfortunately, the Finnish
climate and the different composition of biodegradable municipal waste compared to other
EU Member States led to technical problems for composting plants.

* Municipalities are responsible only for ensuring that sufficient capacity is available for treating
municipal waste but not for guaranteeing capacity for particular types of treatment. As a result,
municipalities can fulfil their responsibility by providing landfill capacity.

e From 2000 to 2005 the focus shifted towards co-incineration but when co-incineration plants were
required to meet the stricter emission standards set by the EU Waste Incineration Directive, the use
of municipal waste fractions became economically unattractive. The new Waste Plan 2008 focuses
more on dedicated incineration plants combined with co-incineration.

* In 2000-2005 landfilling of municipal waste has remained nearly constant at around 60 %.

5.1 Waste management situation

The total generation of biodegradable municipal
waste fell in 2001 and has stayed relatively stable
notwithstanding a slight increase in 2004. Finland
has landfilled around 60 % of its biodegradable
municipal waste since 1995 (Figure 5.1). Before the
Landfill Directive was implemented, landfilling
was relatively cheap. In the sparsely populated
parts of the country, land is inexpensive and
suitable locations for landfills are not difficult to
find. This situation has changed since 2007 when
Finnish landfills were required to meet the technical
requirements in the Landfill Directive — two years
before the 2009 deadline.

Incineration gained a bad reputation in the 1970s
so when the Finnish EPA in 1991 suggested

a combination of incineration and biological
treatment, politicians were not in favour, Instead,
they decided to promote waste prevention and
recycling.

Currently, around 35 % of biodegradable municipal
waste is recycled and some 2-5 % is incinerated.
There has been a slight increase in separate
collection since 2002 at the expense of incineration.

Diverting waste from landfill

5.2 Waste policy objectives

In 1998 Finland drafted its first Waste Plan, which
defined a set of targets to be met in 2005. The
Ministry of the Environment revised the Plan in
2002. Both the original and revised Plans set high
targets for recovering waste.

The Waste Plan 2002 also set a target on preventing
waste generation. Specifically, it provided that

the amount of municipal waste generated in 2005
should be at least 15 % lower than the level that
would have been anticipated based on the volume
of waste in 1994 and real growth in GDP.

For biodegradable waste the Waste Plan 1998
targeted 75 % recovery through composting and
anaerobic digestion by 2005. In the Waste Plan
2002, however, the target was changed so that by
2010 municipal waste could only be landfilled if at
least 80 % of the organic matter in the waste had
been removed. In other words, the target was to
landfill a maximum of 20 % of the biodegradable
waste generated. For waste paper the Waste Plan
1998 set a target of 75 % recovery and this target
was increased to 80 % recovery, to be achieved by
2005, in the Waste Plan 2002.
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Management of biodegradable
municipal waste in Finland

Figure 5.1
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The national strategy for reducing biodegradable
waste going to landfills 2006-2016, which was
issued in 2004, sets BMW generation targets

for 2006, 2009 and 2016 measured by weight.

The strategy also specifies that an additional

600 000 tonnes of treatment capacity at regional

level is needed by 2009 and 900 000 tonnes by 2016.

In April 2008 the government adopted a new
Waste Plan, which aims to reduce landfilling of
municipal waste to around 20 % by 2016. By the
same deadline, municipal waste generation should
be stabilised at 2000 levels. Half of this should be
recycled and 30 % should be incinerated. The plan
also aims to increase composting and production

of biogas from organic wastes (Ends Europe, 2008).

5.3 Institutional context

Finland has 416 municipalities, which are
self-governing units with considerable local
autonomy, including the right to levy taxes. For
many years Finland has had a special system
for collecting municipal waste. According to the
Waste Act (1993), municipalities are responsible
for organising municipal waste collection and
have two options for doing so. They can either
outsource the collection to private companies
or require that waste producers, including

households, select a waste collector and pay

the collector directly for both collection and
treatment. In the latter case, the municipality

sets the conditions, including a maximum

price for collection, and the waste producers

have no contractual link with the municipality.
Nonetheless, responsibility for municipal waste
remains with the municipality. Until 1 June 2007,
municipalities were also responsible for organising
the management of household-like waste from
enterprises but that responsibility has been
transferred to the enterprises so they are now free
to contract a waste collector.

Because many municipalities are small,
fragmented and sparsely populated, policy-makers
realised in 1993 that municipalities would manage
waste better if they united to form inter-municipal
companies. By 2000, 65 % of municipalities
(covering 80 % of Finland's population) cooperated
in such companies. There is no legal obligation to
cooperate but it enables municipalities to establish
treatment capacity that would otherwise be more
costly and take advantage of economies of scale.

The Ministry of the Environment draws up a
national waste plan and presents targets and

the possible measures. The municipalities are
not obliged to develop local waste management
plans that transform the national plan into

local conditions and this may weaken political
and administrative commitment. The only
'decentralised plans' are made by the 13 regional
environment centres, which are under the
authority of the Ministry of the Environment but
these plans are not binding on municipalities.
Furthermore, Finnish legislation does not require
that municipalities introduce separate collection
schemes for BMW.

5.4 Policy instruments

Finland joined the EU in 1995. During the
preparation for the EU membership Finland was
able to take into account both existing and expected
EU legislation, for example the EU Landfill
Directive, when debating future Finnish waste
legislation.

As the overall framework of the EU Landfill
Directive was debated and enacted in the period
1993-1999, the Finnish government incorporated the
directive’s anticipated requirements in new policy
instruments on diverting waste from landfills. Thus,
several instruments were introduced before the
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adoption of the Landfill Directive and even prior to
Finland's first Waste Plan in 1998,

The government introduced a landfill tax for
municipal landfills in 1996 at a level of EUR 15 per
tonne of waste. It has raised it twice since and from
2005 it stands at EUR 30 per tonne. It seems that the
tax has helped divert heavier waste streams such as
construction and demolition waste but has had less
effect on BMW and municipal waste. Compared to
landfill tax levels in other Member States, the tax is
relatively low.

The government also introduced a producer
responsibility system for waste paper in January
1999, For packaging waste, industry is responsible
for managing up to 61 % of the waste and
municipalities are responsible for the remaining
39 %.

The government enacted a landfill ban for certain
waste streams partly as a result of the EU's debate
on the Landfill Directive. The ban prohibits
landfilling biodegradable waste 'from which the
major part of the biodegradable waste has not
been collected separately'. The wording is rather
vague and does not refer to the aim of removing
a minimum of 80 % organic matter before waste
is landfilled, which features in the country's
Waste Plan 2002. As a result, it leaves room for
interpretation of what ‘the major part’ is. Although,
the 2002 Waste Plan provided that more detailed
restrictions for the landfill of biodegradable
waste would be passed in 2003, this was not
implemented till 2006.

5.5 Observations on effectiveness
Finland's policies and strategies for diverting
biodegradable waste from landfills have shifted
focus in recent years. In the 1990s the focus was
initially on recycling, including composting and
anaerobic digestion, and there was no political
support for incineration with energy recovery. This
strategy proved problematic because the Finnish
climate, combined with a different composition
of BMW compared to other EU Member States,
caused technical problems at composting plants.

From 2000 to 2005 the focus shifted towards
co-incineration (using waste as a fuel substitute
in an industrial or power plant). The need for
co-incineration plants to meet Waste Incineration
Directive standards meant that costs exceeded
benefits, however, especially because of the
additional expenditures needed to meet the
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directive's strict emissions standards. This
caused a decline in demand for Refuse-Derived
Fuel (RDF). Rising energy prices until mid-2008
increased demand for RDF once again and in
2007 the capacity for co-incineration was around
300 000 tonnes of waste. Still, RDF is only partly
made of municipal waste.

The Waste Plan from 2008 focusses on establishing
dedicated incineration plants combined with
co-incineration in about 10 energy production
plants. As a result, between 27 % and 42 % of BMW
(and municipal waste) will be incinerated with energy
recovery in the future. This move should allow
Finland to meet the Landfill Directive's 2009 target of
landfilling at least 50 % less BMW than was generated
in 1995.

Separate collection of biodegradable waste fractions
has increased by 18 % since 2002. Seventy-one per
cent of paper waste (e.g. newspapers and printed
paper) is recycled — among the highest rates in
Europe.

Independent of strategy and policy focus, efforts to
divert waste from landfill have faced problems due
to a lack of clarity in targets and responsibilities for
building BMW recovery capacity. Municipalities

Figure 5.2 Separate collection of
biodegradable waste fractions in
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are responsible only for ensuring that sufficient
capacity is available for treating municipal waste,
not for guaranteeing capacity for particular types of
treatment. As a result, municipalities can fulfil their
responsibility by providing landfill capacity.

When municipalities decide to allow households to
select their own private waste collectors, it can be
difficult for the municipality to monitor the waste
streams and to ensure that the necessary treatment
capacity is available. Indeed, because enterprises are
accountable for managing their household-like waste,
in those cases municipalities may only be responsible
for the MSW of public utilities, e.g. schools and
hospitals.

The shared responsibility for packaging waste

has also been difficult to implement because
conflict exists between producer organisations and
municipalities due to unclear responsibilities.

Where the responsibility for managing a waste
stream — including planning, collecting, providing
treatment capacity and financing — is very clear

and combined with clear targets for recovery and
recycling, it has produced good results in diverting
waste from landfills. Good examples are tyres and
waste paper.

Where the responsibility has been divided between
different actors or when the target in the legislation
is worded loosely, as in the prescriptions on
permitted amounts of BMW deposited at landfills,
it seems as to take much longer time to achieve

the desired results. Although Finland drew up
national waste plans and set high recovery targets,
they were not supported by a clear division

of responsibilities and sufficient action. More
waste might have been diverted from landfill

if the government had introduced a regulation

on separate collection or more incentive-based
instruments.

Finally, Finnish stakeholder have concluded that

the targets in the EU Landfill Directive on diverting
biodegradable waste away from landfill will be very
difficult to reach without giving an important role to
incineration with energy recovery in Finland.
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6 Flemish Region of Belgium

Box 6.1 Main elements and effectiveness of the Flemish strategy

= To reduce the amount of residual waste sent to landfill, Flanders promotes separate collection of
waste and home composting and aims to make maximum use of existing incineration capacity.

* These measures are implemented pursuant to the Waste Plan, which is a powerful instrument
because once approved by the Reglon's government its provisions apply to all public authorities.

* Other prominent instruments include a set of voluntary agreements with municipalities,
communication activities on separate collection and home composting, an increasing landfill tax and
a ban on landfilling and incinerating certain waste streams such as unsorted household waste.

¢ Landfilling of household waste started to decrease in 1996 and by 2006 the Flemish Region had
reduced landfilling to around 1 % of total household waste generation.

6.1 Waste management situation

The first priority in Flemish waste policy has
been to close or improve many local dumping
sites created in the early 1960s and 1970s. In an
area as densely populated as the Flemish Region,
disamenities from dumping sites were considered
a major problem and thus of political concern.
The Waste Plan 1986 aimed to close and improve
landfills, making maximum use of existing
incineration capacity and starting the first separate
collection of municipal waste. The second plan
from 1991 focused on further improving separate
collection and preventing waste generation.

Since 1995 the amount of waste landfilled has
decreased considerably and it seems that the decline
has been matched by a corresponding increase in
separate collection of household waste for recycling.
The amount of waste incinerated has remained
almost constant (Figure 6.1).

6.2 Waste policy objectives
The Region's objectives for waste management are:

* to protect public health and the environment
from the harmful influence of waste;

e to prevent raw materials becoming waste
materials;
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* toregulate waste management policy in
accordance with the waste hierarchy.

The Waste Plan 1997 included a target for separate
collection of household waste and a set of

targets on the generation of residual waste. More
waste was diverted from landfill than originally
expected, however, so these targets were raised in
the Waste Plan 2003.

By 2007 the aim was therefore to achieve a separate
collection rate of 69 % of household waste and

to reduce the average residual waste generation

to 150 kilograms per capita between 2003 and

2006. Less stringent targets per capita were set
individually for every municipality. For waste
paper, in 1998 a target was set to recycle 85 % by
2001.

The Waste Plan 2003 also includes the following
target on prevention: '‘By 2007, the collected
amount of municipal waste should be reduced
by 13 % compared to 2000, taking into account
an annual autonomous increase of 2 % as a result
of the growth in population and economy if no
measures are taken' (Parent et al., 2004).

6.3 Institutional context

In 1980, the national Belgian Parliament started
transferring responsibility for a number
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Management of household waste
in the Flemish Region of Belgium

Figure 6.1
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of policy areas to the three regions: the

Brussels Capital Region, the Flemish Region,

and the Walloon Region. The first policy areas to
be transferred related to the territory, including
certain aspects of environment and water

policy (e.g. waste collection and treatment, and
environmental enforcement). In 1988 more policy
areas followed, including waste policy (except
waste transit, import and export, and nuclear
waste) and environmental permits. In 1993,
responsibility for waste import and export (except
nuclear waste, product standard setting and waste
transit) was transferred. Thus, the responsibilities
of the national government are limited to product
standards, nuclear waste and negotiation and
implementation of international obligations.

The three regions have widespread political
autonomy and each is responsible for implementing
waste management legislation and policy. In

the Flemish Region, the Public Waste Agency of
Flanders (OVAM) is responsible for preparing and
implementing waste management legislation and for
supervising the achievement of waste management
objectives. The regions are responsible for setting

up waste management plans covering all waste
generated (household, commercial and hazardous
waste).

The Flemish municipal authorities are responsible for
collecting and treating all household waste generated
within their municipality. This responsibility

includes the obligation to draw up regulations

for waste collection and management within the
framework at the regional level. Since 1980, almost
all municipalities cooperate in inter-municipal
associations to establish the infrastructure for waste
collection and treatment. There are 27 inter-municipal
associations on waste.

6.4 Policy instruments

The Flemish Region has introduced a series of policy
instruments to reduce landfilling, increase recycling
and prevent waste generation through home
composting.

The first Flemish Waste Decree (1981, amended
1994) regulates the preparation of waste plans.

The provisions of the waste plans apply to the
administrative governments of the Flemish Region,
the provinces, municipalities and public or private
institutions who carry out tasks on environmental
policy. Several waste plans followed each other
covering usually 4-5 years, the first one covering the
years 1986-1990. The main focus of these plans moved
from closing and improving landfills, via setting up
and improving separate collection towards waste
prevention.

Since the 1980s, households and other waste
producers have paid a charge to their municipality
to finance waste management operations. Costs

not covered by the charge are financed by income
taxes, producer responsibility systems or subsidies
from the Flemish government, To date, virtually all
municipalities have introduced 'pay-as-you-throw’
schemes in combination with a low flat-rate tax on
all households, using a specific obligatory household
refuse bag or more complex collection systems with
chipped bins that are weighed during collection.

In the late 1980s the Flemish Region had success

with a policy of subsidising recycling centres,
composting plants and incinerators, which helped
stimulate major investments, particularly in small
municipalities. As a result, the Region's Ministry of
Environment decided to continue with the subsidy
policy by developing a voluntary environmental
agreement with the municipalities. Those
municipalities that sign the environmental agreement
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receive a subsidy for waste management measures,
which is partly linked to the meeting of certain
targets within a time period, as laid down in the
environmental agreement. Subsidies are only given
for activities that go beyond legal requirements.
Since 1992 a series of such agreements have been
issued, reflecting the respective objectives and
measures laid down in the waste plans for the same
time periods.

A waste disposal levy was introduced in 1990,
which was relatively low. Between 1993 and 1997,
however, the levy for landfilling was raised by

260 % to EUR 54 per tonne. A lower rate applies
for incineration without energy recovery of waste
and far lower rates apply for incineration with
energy recovery. The levy is also differentiated for
household and industrial waste. Separately collected
recyclable waste streams are exempted from the
levy. The revenue from the levy enters the general
budget of the Flemish Region, although part of it
finances the municipal environmental agreements.

Municipalities can decide whether to collect only
garden waste or all biowaste (garden, vegetable
and fruit waste). If they choose to collect garden
waste only, they must introduce an intensive
scheme to promote home composting of biowaste.
The Flemish Compost Organisation (VLACO) was
established in 1992 as a separate, independent
organisation in cooperation between OVAM,

the waste inter-municipal associations, private
compost producers and some cities. VLACO is
responsible for coordinating the implementation of
systems to collect and manage kitchen and garden
waste, monitoring the quality of the compost and
promoting sales. VLACO initiated the Compost
Masters Programme, whereby volunteers provide
information to neighbours and others on how to
compost biowaste. At the same time they act as a
link between the municipality and citizens.

Due to land scarcity and the policy of diverting
waste from landfill, the Minister of Environment
decided in 1993 not to establish new landfill sites.
A few years later, the Minister decided to limit
incineration capacity. Since 1998, only waste that
cannot be prevented, recycled or incinerated may
be landfilled.

The Flemish Region's Waste Decree was revised in
1994 to include, among other things, international
obligations and a new instrument: the 'duty

of acceptance’, which provides for producer
responsibility, meaning that producers have to take
back waste arising from their products. Producer
responsibility was implemented for waste paper
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because of its large volume and the resulting
impact on the municipal waste budgets. The first
two producer responsibility agreements have been
made with the printed advertisement sector and
with the informative press. Both agreements are

of financial nature only. Producer responsibility
has also been introduced for packaging waste.
Producers that put products in single-use
packaging on the market are responsible for
dealing with the packaging when it becomes waste.

6.5 Observations on effectiveness

The Flemish Region has one of Europe's highest
recycling rates, In 2004, 71 % of household

waste was collected separately and only 4 % was
landfilled. Likewise, around 40 % of the population
is engaged in composting at home. More than

200 kilograms biodegradable waste per capita

is collected separately (Figure 6.2). In general,

it seems that most of the targets of the Waste
Management Plan 2003-2007 have been met.

Other interesting outcomes of Flemish waste policy
are that it has helped bring about broad public
acceptance of the need to spend time and money
separating and composting waste; that concerns
about waste management and littering rank high
on the political agenda; and that some of the
initiatives are more far-reaching than those seen
elsewhere in Europe.

Several policy instruments were introduced very
early (before 1993) and most measures were
introduced before the Landfill Directive was issued
in 1999. Diversion of waste from landfills started

in the early 1990s and already in 1995 only 29 % of
the BMW generated was landfilled. The Landfill
Directive therefore did not play a significant role in
catalysing the introduction of these measures.

The Waste Plan is a key policy instrument because
once approved by the government its provisions
apply to all public authorities. All relevant parties
are involved in the process of preparing a Waste
Plan. As a result, it is a powerful instrument for the
Flemish government to steer the development.

The environmental agreements with municipalities
and their quid pro quo nature motivate
municipalities to go further than the targets

set in the Waste Plan. With more than 80 % of
municipalities signing agreements, participation

is very high. It has declined since the agreements
were first launched, however, because the design
of the agreements has become steadily more
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complex, more administration is necessary to
document that requirements have been met and
the subsidy only partly covers additional costs for
the municipalities resulting from the agreements.
Still, it is remarkable that a relatively low subsidy,
averaging EUR 22 000 per municipality, seems able
to motivate municipalities to introduce collection
systems and facilities faster than defined in the
Waste Plan.

The total cost of managing household waste is
important for municipalities (and inter-municipal
associations) and many initiatives have therefore
been undertaken to reduce or offset costs,

notably the landfill and incineration levies. The
Flemish government uses around 40 % of the
revenue from the levy to finance the subsidies of
the environmental agreements.

Communication that alters citizens' behaviour has
played a leading role in achieving high recycling
rates. For example, VLACO has observed that it

is important to work actively to keep awareness
levels high. If information activities are reduced,
awareness drops and the quality of separately
collected waste fractions worsens. Also, the target
for residual waste (measured in kilograms/capita)
has been easy to communicate to the public.

Figure 6.2
Belgium
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Municipalities are required to organise separate collection of either biowaste or garden waste (in combination with home
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7 Germany

municipal waste landfilled has fallen to 1 %.

Box 7.1 Main elements and effectiveness of the German strategy

» The German strategy focuses on separate collection and recycling of secondary raw materials (paper
and biowaste), pre-treatment of mixed household waste in mechanical-biological treatment plants
and dedicated incineration with energy recovery of mixed household waste.

* The separate collection schemes have been successful in achieving very high recycling rates.

e A ban on landfilling waste with an organic content of more than 3 % was adopted already in
1993 but due to several loopholes it was not implemented properly. The loopholes were closed
with the Waste Landfilling Ordinance (2001), which re-established a deadline of 1 June 2005
for implementing the landfill ban. Special limit values for the organic content of waste that has
undergone mechanical-biological treatment were introduced. Since the deadline, the amount of

¢ The German federal states have selected different pre-treatment strategies for municipal waste.
Some have chosen to reduce the organic content of waste mainly by means of mechanical-biological
treatment. Others have focused more on waste incineration in dedicated incinerators.

7.1 Waste management situation

In the mid-1960s the national government and the
federal states started to analyse waste disposal

and disseminated the findings to municipalities,
which were responsible for disposing of municipal
waste. Due to a substantial increase in industrial
production and private consumption, waste
generation grew rapidly at the beginning of the
1970s. At that time, waste was primarily disposed of
in 50 000 small dumpsites and interest concentrated
on them and the need to build appropriate waste
management facilities.

In the 1990s Germany was among the first European
countries to introduce policies to limit landfilling.
Measures included schemes for collecting packaging
waste, biowaste and waste paper separately. As

a result, by 1995 Germany already recycled a
relatively large proportion of municipal waste and
landfilled approximately 40 %.

7.2 Waste policy objectives

German waste policy follows the EU's waste

hierarchy, with prevention as the first priority,
followed by material recovery and energy
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recovery, depending on which is better for the
environment. Objectives for managing municipal
waste also focus on avoiding contamination of
waste and ensuring treatment and landfilling of
waste that is not recovered.

The two main biodegradable municipal waste
fractions are paper waste (including packaging
paper and cardboard) and biowaste from
households and municipal services. The strategy
for reducing biodegradable waste going to landfills
comprises collecting both fractions separately;
recovering paper waste; composting or anaerobic
biological treatment of biowaste; and limiting the
organic content of landfilled waste.

In 1999, the German government committed itself
to recovering all municipal waste completely

by 2020, so that landfilling of municipal waste
and waste treatment residues will not longer

be necessary. This is an ambitious objective

and includes, for example, recovering waste
incineration residues and further developing
treatment technologies such as sorting and MBT.

Except for recycling targets for packaging waste,
very few quantitative targets have been set at
federal levels. Those that exist generally apply to
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paper and cardboard. In addition to the targets of
the 2004 Packaging Directive, the paper industry
has committed itself to recycle around 80 % of
waste paper in a voluntary agreement.

7.3 Institutional context

Germany is a federal republic made up of sixteen
federal states (Bundesliander). Responsibility for
waste management and environmental protection
is shared between the national government, the
federal states and the local authorities.

The national Ministry of Environment sets
priorities, participates in the enactment of laws
and oversees strategic planning, information and
public relations and defines requirements for
waste facilities. Each federal state adopts its own
waste management act containing supplementary
regulations to the national law, e.g. concerning
regional waste management concepts and rules
on requirements for disposal. There is no national
waste management planning in Germany. Instead,
each federal state develops a waste management
plan for its area.

According to the producer responsibility principle,
which is a core tenet of German waste legislation,
the producer of a product generally still has
responsibility for the product when it becomes
waste. However, this principle has been specified
only for some product types such as packaging
and waste electric and electronic equipment. For
waste generated by households, the Recycling
Management and Waste Act assigns responsibility
to the local public waste disposal authorities

(in most federal states these are the districts and
towns). Their responsibility covers collecting

and transporting waste, measures to promote
waste prevention and recovery, and planning,

constructing and operating waste disposal facilities.

Municipalities have more practical tasks such as
providing sites for waste collection.

7.4 Policy instruments

7.4.1 Organic content of waste sent to landfill

One of the key means of diverting waste from
landfills is limiting the organic content of landfilled
waste. A landfill ban was introduced to achieve
this goal. It was introduced in two steps and using
three pieces of legislation because the initial statute
contained severe loopholes.

The first step was an administrative regulation
(TASI) in 1993, which limited the organic content
in waste going to landfills to less than 3 % total
organic carbon (TOC). Achieving such a low
organic content necessitated thermal treatment

of the waste. In the debate on the regulation, the
most controversial issue was whether biological
treatment processes could also be appropriate
pre-treatment methods before landfilling. The
debate concluded that incineration should be the
only pre-treatment method but it was agreed to
extend the transition period from 8 to 12 years so
the final deadline would be 1 June 2005. The aim
was to allow enough time to establish treatment
capacity especially in the federal states formerly
situated in East Germany. Moreover, it was agreed
to permit exemptions in exceptional cases to allow
some flexibility. Finally, the Bundesrat (the body at
which the federal states are represented) called on
the Ministry of Environment to define the criteria
for environmentally sound landfilling of residues
from mechanical-biological treatment.

Some federal states then expanded their
incineration capacity to meet the provisions of the
TASi, whereas others invested in MBT as the main
pre-treatment method and made use of extensive
exemptions from the provisions.

A research programme was set up to investigate
MBT as an appropriate pre-treatment method
before landfilling and it was concluded that in
principle, thermal treatment of municipal waste
should be applied to municipal waste, but that
MBT might be used as an alternative disposal route
provided certain additional criteria were met.

The national government therefore enacted two
ordinances in 2001 and 2002: the Waste Landfilling
Ordinance aimed to close the loopholes in the 1993
administrative regulation and the Ordinance on
Landfills and Long-term Storage transposed the
technical parts of the Landfill Directive that were
not already implemented in German legislation.
The Ordinance on Landfills and Long-term
Storage fixed the transition period to 1 June 2005
and allowed landfilling residues of MBT with

an organic content above 3 %. In addition, strict
technical standards for MBT were introduced,
resulting in treatment costs similar to incineration.
As a supporting measure, an amendment of the
Recycling Management and Waste Act introduced
a simplified permit procedure for waste treatment
facilities other than landfills in order to enable
federal states to establish pre-treatment capacity
faster.
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7.4.2 Separate collection of paper and biowaste

Separate collection of biowaste and paper is also
regulated mainly through legislative measures. In
1983 the Federal State of Hesse initiated separate
collection of biowaste to divert waste from landfill.
Between 1985 and 1993 the number of inhabitants
with a collection system for biowaste increased
from 400 000 to 7.6 million. Intervention at national
level came in 1993 with TASi, which requires the
competent waste authorities to set up separate
collection schemes for biowaste from households
and garden waste from public parks.

According to the Commercial Waste Ordinance,
biodegradable waste, as well as other secondary
raw materials (e.g. paper) from commercial
activities, has to be separated at source and
recovered.

Packaging waste is regulated by the Packaging
Ordinance (1991), which introduced producer
responsibility. In this case, that implies that
producers and retailers are obliged to take back
used packages and to contribute to their further
management. The implementation of this ordinance
led to the 'Green dot' system.

In Germany, waste collection charges on
households have to cover the full cost of collection
and management of waste. Such tariffs vary
between municipalities, depending on the waste
management situation and the service offered to
citizens.

7.5 Observations on effectiveness

7.5.1 Organic content of landfilled waste

The implementation of the TASi was inadequate
for a number of reasons. First, administrative
regulations are targeted only at competent
authorities and not at bodies outside the
administration. Second, the competent authorities
in federal states made wide use of permitted
exemptions from the landfill ban, which were
supposed to be used only in exceptional cases.
Finally, the regulation had allowed for a long
transition period and by using the exemption rule,
the competent authorities even managed to extend
the transition period. These loopholes meant that
the legislation was legally in place but not fully
implemented in practice.

The Waste Landfilling Ordinance (2001)
closed these loopholes and allowed MBT as a
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pre-treatment method before landfilling. A waste
disposal authority in Rhineland-Palatinate
challenged the Waste Landfilling Ordinance
because it judged its provisions to be too strict in
comparison to the Landfill Directive. The German
court considering the case sought the opinion of the
European Court of Justice (ECJ) on the matter. The
ECJ decided that the Ordinance was in compliance
with the EU Landfill Directive and that stricter
rules could be applied.

Opposition to the acceptance of MBT as a valid
pre-treament method also came from some of
the federal states that had complied with the
provisions of the TASi and relied only on thermal
pre-treatment.

As Figure 7.1 clearly shows, landfilling of
(untreated) municipal waste has almost ceased,
with only 1 % landfilled in 2006. After its
acceptance, MBT capacity has increased from

2 million tonnes in 2000 to nearly 5 million tonnes
in 2005. The residues of MBT treatment are
different waste fractions, which are then recycled,
incinerated or landfilled.

Figure 7.1 Management of municipal waste

in Germany
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Commercial waste and residues of waste treatment
facilities (sorting plants, MBT plants) also have

to be pre-treated before landfilling if they do not
comply with the minimum requirements. This has
led to a bottleneck of treatment capacity, which has
been solved partly through intermediate storage of
waste, After a given period of time the waste has to
be removed from the storage and treated according
to the legal requirements.

7.5.2 Separate collection of paper and biowaste

Separate collection of biodegradable waste has
realised a considerable decrease in biodegradable

waste in the residual waste stream. Separately
collected paper waste and biowaste show almost the
same development: a strong increase from 1990 to
2000, when quantities quadrupled from 2 to 8 million
tonnes. Since then saturation has led to relatively
stable quantities being collected.

In 2005 around 190 kilograms of biodegradable
waste was collected per person, including waste from
public parks. Paper is the largest waste stream and it
increased from 20 to 96 kilograms per capita between
1990 and 2005. In the same period, the collection of
biowaste from households rose by 30 kilograms per
capita to 46 kilograms per capita (Figure 7.2).

Figure 7.2 Separate collection of biodegradable waste fractions in Germany
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8

Hungary

Box 8.1 Main elements and effectiveness of the Hungarian strategy

The National Waste Management Plan 2003-2008 sets targets on reducing BMW going to landfill in line
with the Landfill Directive, as well as recovery targets for municipal waste. It sets the goal of stabilising
municipal waste generated in 2008 at the level in 2000 and provides that municipal waste should not
increase by more than half the rate of real GDP growth.

The Hungarian waste strategy has focused on building capacity and setting up schemes for separate
collection, mainly for packaging waste. Recycling is incentivised using charges on products including
packaging and advertising material. The product charge system primarily aims to meet recycling
targets: the charge is returned to the producer or importer if targets are met. Schemes for collecting
biowaste are at an early stage.

Hungary's landfill rate has remained fairly constant at around 80 % of municipal waste. This is partly
due to the fact that improvements in material recovery and mechanical-biological treatment capacities
were counterbalanced by temporarily reduced incineration capacity while the single incinerator was
rebuilt over several years.

In order to meet the targets of the Landfill Directive there is a need for additional waste treatment
capacity. This is complicated by the generally negative public attitude towards new waste incineration

plants and waste-derived products such as compost. The waste strategy therefore also includes
mechanical-biological treatment and co-incineration of RDF in existing power-plants.

8.1 Waste management situation

Before 1989, municipal waste management was not
subject to extensive regulation and focused only

on hazardous wastes and collection of municipal
waste from households. All municipalities operated
one or more landfill sites that were basically waste
dumps.

The dominant form of waste management was,
and still is, landfilling. According to data from
the Ministry of Environment and Water, Hungary
landfilled 85 % of its municipal waste in 2004
(Figure 8.1). Recent data published by Eurostat
shows that landfilling of municipal waste has
decreased to 77 % in 2007 (Eurostat, 2009).

8.2 Waste policy objectives

The Waste Management Act (2000) defines

the principles and aims of Hungarian waste
policy and prescribes that a national waste
management plan be developed. The first National
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Waste Management Plan (2003-2008) included
the Landfill Directive's targets for reducing
landfilling of biodegradable municipal waste
but the deadlines were originally set two years
before those in the directive. When the Waste
Management Act was revised in 2007, the targets
were transferred to the Act. It was decided,
however, to postpone the last two targets to 2009
and 2016 as in the directive. The Act provides
that the targets should be met both at local and
regional levels.

The National Waste Management Plan also aims
to achieve 40 % material or energy recovery of
municipal waste by the end of 2008. By 2012, the
target is raised to 50 %. As for waste prevention,
by the end of 2008 the total amount of waste
generated should not exceed the level in 2000. In
addition, growth in municipal waste should not
exceed 50 % of the growth rate of real GDP.

A government ordinance from 2002 implements
the Packaging Directive's targets. Hungary will
have to recycle 50 % of packaging waste by 2005
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Management of municipal waste
in Hungary

Figure 8.1
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Source: Hungarian Ministry of Environment and Water, 2004.

and 55 % by 2012. The ordinance is supported by
product charges levied on packaging (Section 8.4).

In order to meet the targets, it will be necessary to
establish further treatment capacities, including
extending the network of existing composting and
MBT plants, waste incinerators and waste sorting
facilities.

8.3 Institutional context

Hungarian environmental policy, including waste
management policy, has very strong top-down
characteristics. As a result, regulation at regional
and local levels has to comply with the national

policy.

Hungary set up its Ministry of Environment

and Water in 1989 and then started gradually

to implement waste management policies,
primarily in order to approximate its practice to
EU standards and the acquis communautaire.
Hungary became an EU Member State in 2004.
The Ministry of Environment and Water prepares
the legislative framework for waste management
and draws up the National Waste Management

Plan. The plan is defined in line with the

planning periods of the National Environmental
Programmes which describe the measures and
monitoring necessary to achieve the Hungarian
environmental targets. The Ministry issues permits
for waste management activities affecting the
whole territory of the country.

The regional Inspectorates for Environmental
Protection, Nature Conservation and Water
Management are responsible for developing
regional plans. Inspectorates also review the
harmonisation of waste management plans of
counties, local authorities and enterprises.

Local authorities are responsible for organising
waste management and for drawing up local waste
management plans in accordance with the national
and regional plans, and spatial planning plans. The
regional Inspectorates issue permits with respect
to all waste management issues; they also control
the plans of local municipalities and approve
individual waste management plans. Waste
management companies have been established

to carry out the collection and treatment of waste
and they are usually co-owned by municipalities
(so-called 'associations of municipalities for
common waste treatment facilities’) and private
companies.

8.4 Policy instruments

A general campaign was launched in 2001 to
extend the network of separate waste collection
systems gradually. The purpose was to increase
the rate of recycling by enhancing access to these
free of charge facilities. Metal, plastic, paper, glass
waste and (only at waste yards) hazardous waste,
such as batteries, are collected via bring systems
(a system requiring citizens to bring separately
collected waste fractions to public collection
points) and civic recycling centres. BMW, mainly
garden waste, is usually collected by the waste
service provider or via seasonal collections by the
municipality (usually in the autumn and spring).
The Waste Management Act also requires that

by 2005 at least 40 % of the population should
have access to separate collection of packaging
materials, rising to 60 % by 2009 and 80 % by the
end of 2013.

An eco-taxation system of product charges has
been in operation since 1995. A product charge

is levied on certain products that have an impact
on the environment, such as packaging materials
including beverage packaging for commercial use,
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advertisement brochures and tyres. If a producer
or importer meets the recycling or recovery
targets, charges are returned. In practice, therefore,
the product charge aims to ensure that recycling
targets are met. The charge must be paid by the
producer (or importer), and can be passed on to
the consumers. Exemptions or discounts apply

in the case of eco-labelled products. The Ministry
of Environment and Water collects a share of the
revenue from the charge and earmarks it for waste
recovery and other environmental projects.

Since 2003, landfilling of organic wastes has

been partially banned. The amount permitted is
gradually reducing in line with the interim targets
for BMW.

The National Biowaste Programme 2005 includes
initiatives for extending separate collection to
include garden waste, green waste from public
parks, organic kitchen waste and paper by 2008.
Other initiatives in the Programme include
establishing treatment capacity for BMW and
better communication to facilitate wider uptake of
separate waste collection.

8.5 Observations on effectiveness
According to the Waste Management Act, waste
management costs should be based on the
polluter pays principle and thus paid by the waste
producer. Despite this, charging users of waste
collection and treatment services is politically
sensitive. In the past, the service was provided by
the state, usually free of charge, making people
unaware of the actual costs and environmental
impacts of their waste production. Many
municipalities are not charging residents directly
for waste management costs but cover the costs
from local taxes. Pay-as-you-throw' schemes are
only used in a few towns and regions, typically

in recreation areas, where the amount of waste
generated is higher at weekends or certain seasons.

State officials and non-governmental organisations
(NGOs) acknowledge that a dramatic increase in
user charges could lead to an increase in illegal
waste dumping, despite growing environmental
awareness. One option to finance the additional
costs of separate collection could be to introduce

a producer responsibility system to cover wastes
other than packaging.

State and local municipalities only partly provide

the financial resources for setting up waste
management facilities. Modernisation is extremely
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dependent on EU structural funds, however,
which cover a significant share of project costs
— generally 50 % but up to 85 %. The current
17 regional waste management system projects
being planned or installed are estimated to cost
EUR 680 million.

Hungary is close to meeting the 15 % material
recycling targets of the Packaging Directive. The

50 % recovery rate target was met for packaging
waste in 2005. Of the total amount of packaging
placed on the market, 47 % was recycled and

3.4 % incinerated with energy recovery. Access to
separate collection facilities was ensured for 50 %
of the population in 2006 and further extension of
the system is expected until 2012. Hungarians have
warmly welcomed the separate collection systems
which are often free of charge. Frequently, residents
demand that municipalities extend the separate
collection service area or increase the capacity of
separate waste collection facilities.

Several stakeholders, for example the Ministry of
Environment and Water, environmental NGOs and
municipalities, have conducted awareness raising
campaigns in recent years. These aimed to promote
responsible consumption and home composting
and may have helped stabilise the amount of waste
generated. The intensity of awareness raising
campaigns is expected to be enhanced and financed
by the Hungarian Environment and Energy
Operative Programme from 2007-2013.

Home composting of organic waste is gradually
improving and gets more and more popular due
to official and NGO-initiated awareness raising
campaigns. It is estimated that home composting
was around 80 000 tonne (or 8 kilograms per
capita) at the end of 2004. The amount of BMW
composted at composting plants (on new landfills)
is increasing but no figures are yet available to
quantify this. The use of compost as fertiliser is
challenged by public aversion to waste-derived
products.

Separate collection of BMW fractions increased to
20 kg per capita in 2006 (Figure 8.2). The Ministry
for Environment and Water expects that separate
collection of BMW compounds alone will not
achieve the necessary level of diversion of BMW
from landfill, although NGOs have disputed this.
Presumably, the Ministry will favour extension
of incineration (of residues from MBT) capacities
instead of composting. Consequently, the main
objective is to start co-incineration of MBT
residuals at two or three power plants. According
to current plans, these facilities will co-incinerate
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Figure 8.2 Separate collection of
biodegradable waste in Hungary
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only fuel derived from MBT and not incinerate
unsorted municipal waste.

Identifying appropriate sites for new landfills or
waste incinerators is often complicated by local
opposition. A draft version of the National Waste
Management Plan included a proposal for starting
six regional municipal waste incinerators but this
was blocked due to the extreme resistance of the
public during the consultation processes.

Associations of municipalities often overlap
territorially with the planning regions of the
National Waste Management Plan. Because

the practical implementation of municipal
activities differs from the regional planning, this
sometimes results in a confusion of institutional
responsibilities. Regional Development Councils,
which are responsible for regional infrastructural
planning in line with the requirements of

EU funds, lack professionals and are in need

of professional capacity building in order to
coordinate the new regional projects better.
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9 Italy

mechanical-biological treatment.

to improve monitoring at the local level.

the southern and central regions.

Box 9.1 Main elements and effectiveness of the Italian strategy

e The National Strategy for Biodegradable Waste defines targets for landfilling biodegradable municipal
waste in kilograms per capita as well as targets for collecting municipal waste separately.

e Based on the Strategy, Italy's regions have developed programmes defining the instruments to
use to divert waste from landfills. Separate collection, especially of biodegradable fractions of
municipal waste but also of packaging waste, plays a major role. Whereas the programmes of
the northern regions focus more on composting and incineration, the southern regions use more

« Every 'optimal management area' (or province) has to meet a set of national targets for landfilling
biodegradable municipal waste. These targets have been defined in kilograms per inhabitant in order

e [Italy has steadily reduced landfilling of municipal waste so that about half was diverted in 2006.
There is, however, a considerable difference between the performance of the northern regions and

9.1 Waste management situation

Italy has traditionally landfilled most of its waste
and although schemes for recovering materials such
as wood and paper have been rooted in society, Italy
still landfilled 82 % of its BMW in 1995 (Figure 9.1).
Although Italy could have got a derogation period
from the Landfill Directive's targets on landfilling
BMW it decided not to do so. BMW generation
increased by 20 % in the 10 years until 2005, which
makes it more difficult to meet the Landfill Directive
targets, as they are based on the reference year 1995.
The increase may partly result from economic growth
and improved waste statistics.

Italy has steadily increased its separate collection of
biodegradable waste fractions. The largest fractions
collected are paper, and food and garden waste.
There are, however, large differences in the separate
collection between northern, central and southern
Italy.

9.2 Waste policy objectives

Instead of transposing the percentage-based targets
set out in the Landfill Directive, Italy adopted targets
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based on the quantity (kilograms) of BMW produced
per capita. That decision was based on two core
reasons: the lack of reliable data on the quantity of
biodegradable municipal waste landfilled in 1995 and
the need to implement improved monitoring at the
local level. Moreover, every province is supposed to
meet these targets and the per capita targets aim to
ensure even implementation throughout the country.
Targets have been defined for 2008, 2011 and 2018.
Italy transposed the Landfill Directive into national
law in January 2003, i.e. 18 months after the deadline.
As such the targets follow the intervals of the
directive with a delay of two years.

Italy also set targets for collecting municipal waste
separately. The first set of targets were agreed in 1997
and aimed at 35 % separate collection by 2003. The
targets were ambitious in the light of the fact that
separate collection at the time was only 10 %. Even
though Italy had not yet met the 2003 target, a second
set of targets was set in 2006, aiming at a progressive
improvement in the separate collection rate, from

40 % in 2007 to 65 % in 2012.

Targets on recycling packaging waste were first
introduced in 1997 and then updated in 2006
concurrent with the targets on separate collection.
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Management of biodegradable
municipal waste 1995-2005
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These packaging recycling targets are the same as
those in the revised Packaging Directive, except for
those relating to plastic and wood, which have higher
values than the ones set in the directive. The Italian
legislation provides for targets of 26 % for plastic

and 35 % for wood, rather than the 22.5 % and 15 %
respectively stipulated in the directive.

9.3 Institutional context

Italy has four administrative levels: national,
regional, provincial and municipal. Each has
responsibilities for waste management. The
Ministry of Environment outlines the overall waste
management strategy by establishing the legislative
framework, setting targets at national level and
drawing up the National Waste Management Plan.
The regions prepare regional waste management
plans based on criteria defined in the national
legislation and the provinces develop waste
management plans in conformity with the regional
plans.

The regions issue regulations in compliance with
the national legislation and define the 'optimal
areas for the management of waste' (ATOs) that are
responsible for meeting the targets on landfilling
BMW and separate collection of municipal

waste. The ATOs are supposed to represent a
geographical entity where waste management is

economically feasible and generally correspond

to province boundaries. Other countries have a
similar approach of joining forces but there it is
usually the municipalities themselves who decide

if and with whom they cooperate. Every region
must also formulate a plan for reducing landfilling
of biodegradable waste. The regions define the
waste streams to be collected separately and issue
permits on constructing new treatment capacity and
upgrading existing plants.

The provinces coordinate the municipalities’ waste
management and identify instruments for separate
collection, enhancing implementation of the regional
waste management plan. Municipalities are in
charge of municipal waste collection and disposal
and collect charges for managing waste.

9.4 Policy instruments

The framework for waste policy instruments is
often introduced at national level leaving the actual
implementation of practical measures to the lower
levels of administration.

The charge for waste collection and management

is based on households' floor space per capita in
the vast majority of municipalities. To provide an
incentive to prevent waste and increase recycling,
some municipalities are developing a new system
wherein the waste collection charge also depends
on the amount of waste generated per person in the
household. The coverage of costs has improved in
recent years, withthe charge now covering around
90 % of waste management costs.

Italy introduced a landfill tax in 1996. The national
regulation defines the upper and lower level of
the tax but the regions determine the precise level
within these limits. The regions also decide the
destination of the tax revenues. The tax has an
environmental dimension as regions can spend

up to 20 % of the revenue on improving the

waste management system, financing regional
environmental protection agencies or protecting
natural areas.

In 2003, the national Parliament announced that
it would introduce a landfill ban for waste with a
calorific value exceeding 13 megajoules per tonne
but the ban was not enacted until 2006 and took
effect in December 2008.

Some Mediterranean soils are undersupplied

with organic matter and others are at risk of
desertification. Compost can help restore the
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organic content and for this reason many regions
have introduced individual measures to promote
soil restoration of farming areas using organic soil
improvers. For instance, the Emilia-Romagna region
provides farmers with subsidies of EUR 150-180 per
hectare to promote the use of compost. The Italian
Composting Association has developed a quality
assurance system and label to guarantee good
compost quality and some regions have introduced
a regional quality label for compost.

The main composted waste fractions originate from
domestic food wastes, green wastes from gardens
and parks, agro-industry wastes and sewage sludge.
The quality of compost that can be sold as a product
is prescribed by legislation (legislative decree 217

of 2006), which defines the different typologies of
compost, setting precise agronomical parameters,
microbiological standards and pollutants limit
values. Compost can also be used for organic
agriculture if it meets specific standards.

The output of composting plants is primarily
marketed:

* by sale via the floriculture sector (mainly
mixed with peat and then sold to the public in
supermarkets;

¢ by direct sale to the public (currently only in
small quantities);

* by sale to agricultural businesses to cultivate
open-field crops.

In order to help develop a market for recycled
products, green public procurement regulation
requires public bodies and companies to buy goods
made of recycled materials to meet at least 30 % of
their annual demand.

9.5 Observations on effectiveness

Most of Italy's regions are still far from achieving the
2008 target on diverting biodegradable waste from
landfill, particularly in southern and central Italy. Six
of the twenty regions have met the 2008 target, and
the Lombardy region has already reached the 2018
target and landfills less than 81 kilograms per capita.
As about half of the population lives in northern
Italy (producing half of the waste generated), the
2008 target has almost been achieved at national
level.

Figure 9.2 illustrates that there has been a slow
but steady increase in separate collection of
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biodegradable fractions of municipal waste since
2000. In the first six years of the decade separate
collection doubled to 100 kilograms per capita. The
largest fractions collected are paper, and food and
garden waste. Still, Figure 9.3 shows that although
all three parts of Italy have increased their separate
collection, the difference between the north and the
two other areas is remarkable. Separate collection
was 40 % in the north in 2006, against 10 % in the
south and 20 % in central Italy. Moreover, it seems
that growth in separate collection has levelled off in
the south and centre since 2003.

When comparing the actual development in
separate collection with the targets, it appears that
the targets were set according to the capacities

of the northern regions rather than for the whole
country. This is particularly the case for the second
set of targets from 2006. Even though Italy had not
yet met its 2003 target of 35 % separate collection,
policy-makers decided to set more ambitious
targets for 2007 that only the northern regions
could realistically achieve. In general, kerbside or
door-to-door separate collection provided the best
results both in terms of amounts collected and the
quality of the collected streams.

Figure 9.2 Separate collection of
biodegradable waste in Italy
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The regions have chosen different strategies to
divert municipal waste from landfills. Composting
and incineration are more common in the northern
regions due to the development and the adoption
of integrated waste management strategies. In
southern regions efforts have been channelled

into building MBT plants and producing
Refuse-Derived Fuel in order to overcome
dependency on landfill.

The public has been very critical of the waste
management sector, partly because of negative
experiences with some old technologies used at
certain waste management plants. In some regions
investments in new incineration capacity are being
planned with little opposition from local people
whereas there is strong public opposition to new
plants in other regions as illustrated by the case

of Naples, where municipal waste mounted up in
the streets in 2008. It is therefore very important to
adopt strategies (particularly public information
campaigns) to create constructive relationships with
the public. Public acceptance may also increase
following the adoption of national guidelines on
best available techniques for waste incineration in
2007.

Implementation of the Packaging Directive has
played an important role because it was among the
first regulations to introduce separate collection
schemes, Italy is close to meeting the Packaging
Directive's target of recycling 55 % of packaging

in 2008. To manage packaging waste a producer
responsibility system for packaging, CONAI, was
established in 1997.

The landfill tax has contributed to the diversion
of waste from landfill, although the effect may

have been less than hoped because the tax is quite
low and may not provide sufficient incentive to
choose an alternative to landfilling. Decree 152/2006
foresees an increase of the tax in cases where
provinces do not meet the targets on separate
collection. There may also be a need to monitor how
the revenue from the tax is used to ensure that it
realises improvements in the waste management
system.

Separate collection of municipal
waste in northern, central and
southern Italy

Figure 9.3
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10 Comparative assessment and

conclusions

This chapter compares the effectiveness of the
five countries and one sub-national region in
diverting municipal solid waste, particularly
BMW, from landfill. The assessment is based on
the individual studies outlined in the preceding
chapters, combining the indicator-based analysis
and interviews with stakeholders described

in Chapter 3, and the econometric analysis of
EU-25 Member States (ETC/RWM, 2008h).

As outlined below, the analysis reveals that the
different circumstances of the five Member States
and one region have led to different waste
management solutions. In part, this is a result of
the flexibility inherent in the Landfill Directive's
long-term target (combined with intermediate
targets) for reducing the landfill of BMW,

which has allowed Member States to try out
different options that respond to their particular
requirements. Equally, it reflects Member States'
need to design waste management systems that
build on existing institutional structures and
tradition. Viewed together, this suggests that
totally harmonising waste management systems
across Europe would not be the most appropriate
solution.

10.1 Impact of EU policy

The Landfill Directive has clearly been a driver for
closing landfills and increasing alternative waste
management routes such as recycling, composting,
mechanical-biological treatment and incineration.
But there are clear differences between countries. In
Germany and the Flemish Region the diversion of
(biodegradable) municipal waste had begun years
before the Commission's proposal for a directive in
1997, so the Landfill Directive had less impact here.
The directive's impact was greatest in the countries
where the process of shifting away from landfilling
BMW was not already under way, especially in
Estonia, Hungary and Italy where landfilling rates of
BMW were at or above 75 % in 1995. For Estonia and
Hungary, EU accession in 2004 was the main driver
for changing landfill policies and it had a similar
effect in Finland in 1995.

Diverting waste from landfill

The Landfill Directive's targets seem to provide

a good framework, allowing countries time to

define a strategy and the option to make the most
cost-effective investments. It also allows the national
governments — and the European Commission — to
measure progress and adjust policies if necessary.

The success of the EU measures in guiding

policy appears to stem partly from its use of

short- and medium-term targets on the way to
achieving long-term goals. By contrast, Germany
agreed a long-term target in 1993, which banned
the landfilling of organic waste 12 years later.
Unfortunately, this target seems to have been too
distant and as a result some federal states did not
maintain it as part of their agenda. More short-term
targets might have better retained the attention of
both the federal states and the national government.

In the six geographical areas studied, a mixture of
regulatory, economic and voluntary instruments
was implemented to help fulfil the targets of the
Landfill Directive, and in general it appears that a
good combination of policy instruments is required
to divert waste from landfills effectively. In Finland
the measures were initiated a few years before the
directive was passed in 1999. In Estonia, Hungary
and Italy the majority of the measures were linked
to the directive's targets and provisions. Table 10.1
provides an overview of the policy measures
implemented.

There is no evidence of the Landfill Directive having
prevented waste generation. A previous EEA policy
effectiveness study came to a similar conclusion
regarding the Packaging Directive's lack of impact
on waste production (EEA, 2005a). The conclusion
is also supported by the econometric analysis of
EU-25 Member States (ETC/RWM, 2008h). That
study did reveal a relative decoupling of waste
generation from income, however, and confirmed
that the Landfill Directive had brought about some
diversion of municipal waste from landfill in the
European Union.

The Packaging Directive played an important role in
raising environmental awareness and introducing
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Table 10.1 Policy measures for managing municipal waste

Flemish

Estonia Finland

Region

Germany Hungary Italy

User charge for
waste collection and Vv v
management

v v v v

Environmental product
charges

v

Landfill tax v v

Vv (regional)

Incineration tax

Landfill ban v v

v

Separate collection of 7
biowaste

< L%

v (regional)

Producer responsibility/
voluntary agreement for Vv
waste paper

Producer responsibility for v N,
packaging waste

separate collection schemes for paper and
cardboard, glass, metals, plastics. In some countries,
especially Estonia, Hungary and parts of Italy, the
introduction of separate collection schemes for
biodegradable packaging waste (paper, cardboard
and wood packaging) in order to fulfil the Packaging
Directive's targets has helped start diverting
biodegradable waste away from landfills. This may
be because the Packaging Directive was the first
directive to introduce obligatory separate collection
of selected materials and packaging is a very visible
waste stream for citizens.

Several of the countries in this study have met the
Landfill Directive's targets on landfilling BMW.
The Flemish Region and Germany have already
met the 2016 target of landfilling less than 35 % of
the amount of BMW generated in 1995. Finland,
Hungary and Italy have met the 2006 target of
reducing the landfilling of BMW to 75 % of the
amount generated in 1995, while Estonia was close
to meeting this target in 2005. Bearing in mind that
Estonia landfilled more than 80 % of its waste in
1995, it has already made substantial progress.

Unfortunately, the lack of a harmonised method to
measure or estimate the amount of biodegradable
municipal waste makes it difficult to analyse

the effectiveness of EU policy measures. Lack of
reliable data also hindered the earlier EEA study on
packaging waste policies (EEA, 2005a).

10.2 Influence of renewable energy
policies

The Directive on the promotion of electricity
produced from renewable energy sources
(2001/77/EC) sets national indicative targets for

the amount of gross electricity consumption to

be supplied from renewable sources by 2010.
Incineration of biodegradable municipal waste with
energy recovery is considered a renewable energy
source and the directive may therefore provide an
additional incentive to divert biodegradable waste
from landfill.

Table 10.2 details renewable energy produced at
municipal waste incineration plants.

Table 10.2 Gross electricity generation from municipal waste in 2004 and 2005, GWh

2004 2005 Change 2004-2005 (%)
Finland 304 347 14.1
Belgium 789 850 7.7
Germany 4232 6 076 43.6
Hungary 52 118 126.9
Italy 2276 2619 15.1

Source: International Energy Agency, Statistics, Renewables, 2005.
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It shows that in Germany electricity production
from municipal waste increased by 44 % from 2004
to 2005. In the same period, waste incineration
increased by just 11 %. The reason for the substantial
gap between the two figures could be that some
incinerators are capable of producing electricity on
top of heat if market conditions make it profitable

to do so. Hungary's 127 % increase in electricity
generation was due to the reopening of the
incineration plant in 2005.

10.3 Generation of biodegradable
municipal waste

Biodegradable substances (biowaste, paper and
cardboard, and biodegradable textiles) make up a
considerable share of municipal waste

— approximately 60-70 % in most countries.

The generation of BMW has been relatively stable
over the period 1995-2006 although its production
varies between countries and regions (Figure 10.1).
Italy experienced an increase in BMW generation
of 20 % while Finland saw a decrease of 9 %. An
increase in generation of BMW makes it more
difficult to reach the diversion targets of the
Landfill Directive because the targets are related

to the absolute amount of BMW generated in 1995.
The highest generation was in the Flemish Region
with 579 kilograms per capita in 1995 but this
figure includes biodegradable waste from the food
industry and commercial activities corresponding
to 375 kilograms per capita, BMW generation in
Estonia, Finland, Germany and Italy lies between
320 and 380 kilograms per capita, whereas it is
considerably lower in Hungary.

The lack of a harmonised method to measure or
estimate the amount of biodegradable municipal
waste makes it difficult to compare the data on
BMW between different countries. Whereas the
amount of separately collected biodegradable waste
fractions (mainly biowaste and paper and cardboard
waste) can be measured directly, the share of BMW
in mixed municipal waste has to be estimated.

The methodology for estimating the generation of
BMW, which is derived from the share of BMW in
municipal waste, differs across countries. Estonia
uses a share of 65 %, Germany 57 %, Italy 62 % and
Hungary 52 %. Finland assumes that BMW is 83 %
of the total residual, mixed waste. This proportion
is much higher than in other Member States. In
Finland's case, however, a study by the Helsinki
metropolitan area waste company determined that

Figure 10.1 Generation of biodegradable municipal waste per capita
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BMW accounts for only 69 % of mixed municipal
waste in the Helsinki area. A European guideline
harmonising the estimation of biodegradable
municipal waste amounts would thus facilitate
more effective and comparable monitoring of
progress towards the Landfill Directive's diversion
targets.

10.4 Landfilling of biodegradable
municipal waste (Landfill Directive

target)

The Flemish Region and Germany have already met
the Landfill Directive's 2016 target to landfill not
more than 35 % of the amount of BMW generated

in 1995. The German landfill ban has clearly proven
effective. After the implementation deadline in 2005,
BMW landfilled is equivalent to less than 7 % of that
generated in 1993 (the reference year for Germany).
The Flemish Region's strategy was also very effective:
in 2003, BMW equivalent to just 17 % of that
generated in 1995 was landfilled. Finland, Hungary
and Italy have met the 2006 target of 75 % of 1995
levels but still have some way to go to meet the 2009
target of 50 % (Finland stood at 59 % in 2006; Italy at
67 % in 2005 and Hungary at 75 % in 2006).

Estonia landfilled 60 % of its MSW in 2006. Under the
assumption that BMW follows the same management
route as municipal waste and that the share of

BMW in MSW does not change, Estonia was close to
meeting its 2010 Landfill Directive target of reducing
landfill of BMW to 75 % of 1995 levels (with the 4-year
derogation) in 2005. It was, however, still far from the
national target of 45 % also due in 2010. Moreover, the
fact that the roughly 20 % of households that lacked
access to regular waste collection are rapidly gaining
such services may make it more difficult to meet the
targets.

Finland has changed its strategy for managing
BMW from composting and anaerobic digestion
toward a strategy focused on incineration with
energy recovery. The situation in Estonia is

evolving in a similar direction; the Estonian
government expects that the Landfill Directive
targets will not be met without introducing
incineration. However, this has not been reflected
in policy documents yet.

Table 10.3 shows the development of the diversion
indicator (BMW landfilled as percentage of the
BMW generated in 1995) for the five countries and
one region of this study.

10.5 Treatment capacity

10.5.1 Landfill

Closing outdated landfills is an important driver

for adopting new waste treatment options. Over the
last 10~15 years the number of landfills in the five
countries and one region has decreased markedly.
Most of the closures have been dumpsites or other
low standard sites. Information on the actual landfill
capacity is not available but it seems fair to conclude
that capacity has decreased. Despite this, data on
current waste generation and landfill rates for
municipal waste indicate that the remaining capacity
at landfills is sufficient for many years to come.

Diverting waste from landfill depends on the cost

and feasibility of alternatives. The appropriate role of
dedicated incineration is a matter of public debate in
some countries, notably Germany, Hungary and Italy.
Federal states and regions that objected to dedicated
incineration have, however, accepted the use of MBT
with residues co-incinerated in cement kilns and
power stations. Composting capacity seems to play an
important role in diverting BMW from landfill both in
countries where incineration is widely welcomed and
those where it is not.

After 16 July 2009, all existing landfills must comply
with the provisions of the Landfill Directive.
Member States are obliged to close down all landfill
sites that do not obtain a permit to operate after
that date. As a result, many existing landfills have

Table 10.3 Biodegradable municipal waste (BMW) landfilled as a percentage of BMW

generated in 1995

Flemish
Estonia Finland Region Germany Hungary Italy
1995 100 % 65 % 29 % 27 % (1999) 75 % 82 %
2005/2006 77 % 59 % 17 % (2003) 7 % 75 % 67 %

(latest available data)

Note:
Source: ETC/RWM, 2008a-f,

In some countries BMW is estimated as a constant share of municipal waste: Estonia 65 %; Hungary 52 %; Italy 62 %.
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Figure 10.2 Development in the number of landfills for non-hazardous municipal waste in four
EU Member States
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already been closed and more sites will follow. Many Figure 10.3 Landfill capacity for municipal
of these sites were of poor standard and some were waste: remaining years at

even illegal dumpsites. In several countries, however, current landfill rate
this trend had already started before the adoption

of the Landfill Directive. It is likely that the Landfill .
Directive will lead to fewer but larger landfills in the Reriaining yeees

future, 35 4
The development in the number of landfills in 30 1
Estonia, Finland, Germany and Italy is shown i

in Figure 10.2. Germany started closing landfills .
in western Germany in the 1970s and, after the 20 |

reunification, in eastern Germany in the early 1990s.

In Finland it seems that the EU accession in 1995 and 15 4
the enactment of the Landfill Directive accelerated

the process. The same is true for Estonia where the 10 4
process started slightly later. In both Italy and Estonia

the closure of landfills has been relatively swift. 5 1
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Finland have many more landfills than Germany g
and Italy. However, the total area of Germany and &Y
Finland is almost the same, so the convenience of

having a landfill nearby has played a role in Finland.
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would result in higher transport costs and higher in brackets.
associated emissions. Italy has mainly closed landfills ~ Source: ETC/RWM, 2008b, c, d, e.
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in the southern regions where there are still a large
number.

The number of landfills is not an adequate measure
of residual landfill capacity as this depends on a
series of factors including the size of the landfills,

the height to which waste is disposed of and the
density of collected waste. Unfortunately, information
about residual capacity is scarce because the waste
sector is undergoing major changes, with landfill
sites being closed or upgraded to comply with the
Landfill Directive.

Based on the available data on residual capacity,
Figure 10.3 shows the number of years that a country
or region can continue to landfill municipal waste

at its current rate in accordance with the Landfill
Directive's technical requirements. By these terms, the
remaining capacity in Finland is 32 years. In Germany
it is 22 years while it is around 15 years in Hungary
and the Flemish Region.

10.5.2 Incineration

Incineration capacity has increased in Germany and
the Flemish Region to around 35 % of municipal
waste generated. This is significantly more than

in Finland (less than 3 %), Hungary (9 %) and

Italy (16 %). It implies that a considerable part of
waste diversion from landfills in Germany and

the Flemish Region is due to waste incineration
(Figure 10.4).

In order to reduce the environmental impacts of
waste incineration and improve the image of waste
incinerators, Germany adopted an ordinance in
1991 that set high technical standards for waste
incineration facilities. In parallel, rules on organic
content in waste going to landfills were introduced
in 1993 and formulated in such a way that the limits
could only be achieved using waste incineration.
This led to a 70 % increase in the incineration
capacity from 1990 to 2005.

Waste incineration in the Flemish Region had a
similar image problem in the 1970s and 1980s
when emission levels were much higher. A public
campaign was launched to promote incineration in
parallel with modernizing incinerators and putting
stricter emission limits in place.

Estonia and Finland are now planning to make
greater use of incineration with energy recovery.
Both countries are situated in colder parts of Europe
but whereas Estonia is seeking to reduce the use

of oil shale for energy generation, Finland sees an
opportunity to connect new waste incinerators to

paper mills with stable energy demand throughout
the year. In comparison, the energy production
aspect of waste incineration has so far been less
important in Hungary and Italy.

Finland's waste policy in 1991 focused on recycling
and prevention, despite advice from the Finnish
environmental administration in favour of a
combination of incineration and biological treatment.
At the end of the 1990s, however, Finland decided

to implement co-incineration. Late in the process it
was realised that co-incineration plants incinerating
waste had to comply with the Waste Incineration
Directive and its strict emission standards. The

extra cost of meeting these requirements made

the use of Refuse-Derived Fuel (RDF) unattractive
for co-incineration plants. Energy prices will be
important in determining whether the 10 planned
co-incineration plants will use waste (predominantly
from commerce, industry and construction) as a fuel
in the coming five to seven years.

Finland has launched a new planning round
regarding dedicated waste incinerators. One new
plant has been built next to a hazardous waste
incinerator and started operation in late 2007. It

is hoped that the hazardous waste plant's good
reputation will 'rub off' on the new plant. The new
plant is jointly owned by the state, municipalities

Figure 10.4 Capacities for dedicated
incineration, composting and
MBT of municipal waste in five
countries and one region
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and private investors. Another new dedicated waste
incinerator has been launched recently.

One reason that dedicated waste incineration is not
preferred in Finland is that almost every city and
town already has district heating based on combined
heat and power systems provided by coal or natural
gas fired plants. Dedicated incineration capacity is
therefore hard to fit into existing heating systems
where demand is low in summer and heat coming
from waste incinerators would have to compete with
the coal- or gas-fuelled combined heat and power
plants. Connecting waste incinerators to paper mills
with their stable energy demand is considered to be
an opportunity in Finland.

Waste management strategies in Italy differ between
regions. Thirty of the country's 50 incineration plants
are located in the north while only eight are in the
south. In 2005 incineration plants operated at 85 %
of their capacity treating municipal waste, RDF and
other waste fractions. Landfilling is an accepted form
of waste treatment in the southern regions, where
incinerators are strongly resisted. The public is
becoming increasingly vocal in its opposition to many
waste management facilities. In response, campaigns
are used to raise acceptance of both incineration and
MBT plants by providing more detailed information
on them.

Hungary has one municipal waste incineration plant
in Budapest. It was reopened in 2005 with increased
capacity after modernisation to comply with Waste
Incineration Directive requirements. At present, there
are no municipal waste incineration plants in Estonia
but there are plans to build two plants with combined
heat and electricity production. In both Hungary and
Estonia, energy produced from waste is supposed to
partially replace gas imports from Russia. In addition,
energy prices have been rising over recent years

but future developments are uncertain due to the
economic downturn in 2008 and 2009. High energy
prices and the chance of greater independence from
gas imports from Russia might improve the currently
low public acceptance of waste incineration in
Hungary. In Estonia energy from waste incineration
could partially replace heat produced from oil shale,
delivering improved environmental performance.

10.5.3 Composting

Composting or anaerobic digestion is used to recover
collected biowaste separately from households
(kitchen and garden waste) and businesses, often
together with comparable waste from the food
industry. Separately collected biodegradable waste is
typically treated by either composting or anaerobic

Diverting waste from landfill

digestion, which produces compost that can be

used as a soil improver or fertiliser, often subject to
quality requirements, In addition, anaerobic digestion
produces energy.

Germany has the largest composting capacity,
followed by Italy, Finland and the Flemish Region.
The capacity in Hungary and Estonia is considerably
lower (Figure 10.4). Since 1999, capacity at
composting plants has increased manifold in
Finland, Hungary, Italy and Germany. Capacity
increased by five times in Finland from 20 kilograms
to 100 kilograms and in Hungary from 5 kilograms
to 25 kilograms per capita. In Italy it tripled from

40 kilograms to 120 kilograms per capita while in
Germany it rose by 50 % in four years from around
130 kilograms to nearly 200 kilograms per capita.

Both Hungary and Italy report existing composting
sites running at less than half capacity due to a

lack of separately collected organic waste. In 2003
Germany also had 50 % free capacity at biological
treatment plants; separate collection was 7.3 million
tonnes while treatment capacity was around

14 million tonnes. In Estonia the plant at the Tallinn
landfill was operating at around 15 % of capacity in
2006 (approximately 4 000 tonnes of 29 000 tonnes).
However, Tallinn city only started separate
collection of biodegradable kitchen waste in April
2007, so it is hoped that within a few years the plant
will be operating at around 50 % of capacity.

10.5.4 Mechanical-biological treatment

Mechanical-biological treatment (MBT) is usually
used to treat mixed municipal waste. Materials
suited for incineration or recycling are separated
and biological treatment is then used to reduce

the volume and organic content of the remaining
fraction. The quality of the biologically treated waste
fraction is usually poor and therefore it is landfilled
or used as low-quality compost, e.g. as landfill cover.

Italy has by far the largest MBT capacity with

230 kilograms per capita in 2005, which was almost
three times higher than in 2000. This meant that

23 % of municipal waste was treated by means of
MBT in 2005. Still, only half of the operating capacity
was used.

Germany accepted MBT as a pre-treatment

method before landfilling in 2001 and capacity
correspondingly doubled in the period 2000-2005.
The Flemish Region opened its first MBT plant in
2007 with a capacity of 30 kilograms per capita. The
capacity in Estonia is similar but is much lower in
Hungary and Finland (Figure 10.4).
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10.6 Separate collection of
biodegradable municipal waste
fractions

Separate collection of biodegradable municipal
waste fractions (mainly paper and cardboard,
packaging waste, and food and garden waste) has
been increasingly used to divert biodegradable
waste from landfill (Figure 10.5). In order

to arrive at high rates of separate collection,
regular communication activities are particularly
important to keep households (and others) aware
and active in separating waste and participating in
home composting schemes.

In Germany the province of Hesse initiated
separate collection of biowaste to divert waste
from landfill as early as 1983. It was successful
and spread to the rest of the country over the next
ten years. In 2005, the BMW collected separately
was 189 kilograms per capita, around half of it
biowaste.

In the Flemish Region, a combination of diversion
policies (including a waste disposal levy, targets for
separate collection binding on all public authorities,
‘pay-as-you-throw' schemes and subsidies to
stimulate separate collection) produced the highest
rate of separate BMW collection in this study at
more than 200 kilograms per capita.

Over the last decade, separate collection has
developed at varying speeds in different parts of
Italy, achieving a high performance in the northern
regions, while facing difficulties in the centre and
particularly in the south. As the collection of 'dry’
recyclables is not sufficient to meet the national
targets on separate collection, most regional waste
management plans promote separate collection
systems for food waste and home composting.
Between 2002 and 2005 separate collection
increased by 33 % to 91 kilograms per capita.

In Finland separate collection figures for BMW
fractions are available from 2002. The collection

Figure 10.5 Separate collection of biodegradable municipal waste fractions
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rate has remained stable at around 25 % of
municipal waste generation, corresponding to
121 kilograms per capita in 2005.

In the new Member States separate collection
systems are still being established. As a result,
approximately 50 % of the population in Hungary
has yet to receive access to separate collection
systems (of packaging waste), while 60-80 % of the
rural population in Estonia do not have access to a
waste collection system at all. Separate collection in
Hungary was about 20 kilograms per capita in 2005
and around 40 kilograms in Estonia. An important
objective has been to improve the coverage of the
collection systems in these countries.

The Packaging Directive plays an important role
in establishing separate collection systems. The
directive was one of the first to set recycling and
recovery targets for a specific, and very visible,
waste stream and has clearly been a driver for
starting separate collection. This seems to be
particularly true in Estonia, Finland, Hungary and
Italy.

The figures do not include amounts of
biodegradable wastes composted privately

by citizens. It is difficult to estimate the exact
quantities of municipal waste prevented through
home composting. About 40 % of households home
compost in the Flemish Region which is estimated
to reduce annual MSW generation by

25-80 kilograms per capita. In Germany an
estimated 3~7 million tonnes of biowaste is home
composted each year, which equals 40-85 kilograms
per capita. In Estonia home composting has

been introduced in the capital and in some rural
areas. In Hungary home composting is also being
implemented; the 3 200 households currently
registered produce around 80 000 tonnes of
compost annually or 8 kilograms per capita.

10.7 Importance of markets for
compost and other recycled
materials

The need for compost to improve soil varies across
Europe. The soils of southern EU Member States
are facing a particularly destructive decline in
organic matter, however, and compost can play an
important role in restoring the organic content.

Many studies have stressed the need for a
well-functioning market for the products of
biological treatment. Demand can only be created
if products are of good quality (i.e. containing

Diverting waste from landfill

low levels of heavy metals and other unwanted
substances) and this quality is recognized by
potential users. Good quality compost requires
separate collection of biowaste combined with
plenty of information and guidance to households
and potential users of the compost. It also requires
the setting up of monitoring systems and possibly
quality standards or labels.

In some cases biological treatment capacity is
available but the quality or the 'purity’ of the
collected biodegradable waste is inadequate to
produce good quality compost. National quality
standards set in the Flemish Region, Germany and
Italy seem to have been effective in ensuring that
compost quality is sufficient for agricultural use,
wholesale and private gardening,

In Germany the quality of compost is defined in
an ordinance and the Bundesgiitegemeinschaft
Kompost association awards certificates for
products complying with the ordinance. Around
3 million tonnes of compost products were
produced by members of the association in 2006
(36 kilograms per capita).

In the Flemish Region the compost organisation,
VLACO, is responsible for coordinating the
implementation of systems to collect and
manage kitchen and garden waste, including
home composting. More than 300 000 tonnes of
compost were produced in 2006 (92 kilograms
per capita). Good quality compost is sold at
EUR 6-7 per tonne.

Italy has generated compost of an acceptable
quality but has found it difficult to establish a

well functioning market. High quality compost is
defined in the Italian regulation and can be used in
organic agriculture. In 2002, the annual production
of compost was estimated to be between

800 000 and 900 000 tonnes (CIC, 2009), or about

15 kilograms per capita.

In Finland the quality of products from
composting BMW and sludge has not been
sufficient to be used as fertiliser or soil improver.

A market could therefore not be established for
these types of use. Instead, they have been used for
landscaping and for top covering at landfills.

To counter poor compost quality, in 2006 Finland
introduced a regulation for biowaste and
sludge-based fertilisers and soil improvers, defining
criteria for the use of compost. If the compost fulfils
the criteria given in the legislation, it can be used
e.g. on farmland. If the municipalities use their
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own compost, they have also to fulfil the legislative
requirements for fertilisers. The regulation has led to
improved compost quality but it is too early to assess
whether it has led to compost being used for other
purposes than the existing routes of landscaping and
landfill cover. In the absence of policies which aim at
increasing the quality of the compost and creating a
market, the compost is probable to be used as landfill
cover or in landscaping. However, one may expect
that this option will become less relevant after 2009
when many existing landfills that do not comply with
the provisions of the directive are closed.

The Hungarian market for compost does not

work very well as there is little interest in compost
derived products. The closing of old landfills will
absorb unsold compost materials in the short term.
Nonetheless, due to strict technical standards on soil
fertilizers and the general public aversion to waste
derived products, the market for recycled products
including composts is still limited.

Figure 10.6 shows compost usage in the

Flemish Region, Germany and Italy. In Germany and
Italy the majority of compost is used in agriculture,
whereas the Flemish Region only uses 9 % for this
purpose. Other major destinations of compost

Figure 10.6 Use of compost in Germany, the
Flemish Region and Italy
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are wholesale markets, private gardening and
landscaping,

Compared to markets for compost, the situation with
respect to marketing recycled paper and cardboard
collected separately from households is much more
favourable. The countries included in this study

did not cite it as a major obstacle to paper recycling.
The revised Waste Framework Directive's new 50 %
recycling target for paper, metal, glass, and plastic
from households might nonetheless create the

need for policies to improve the markets for these
secondary raw materials. '

There are also indications that the market for recycled
waste materials is negatively affected by the current
economic downturn. Decreased global demand

for materials, including waste-derived materials,
means lower prices for them (ENDS Europe, 2008).
Additional measures might be necessary in the future
to maintain current recycling levels and further
increase recycling.

10.8 Landfill taxes and gate fees

In general it appears that a combination of policy
instruments is required to divert waste from
landfills effectively. Economic instruments such

as user charges for the management of municipal
waste (e.g. 'pay-as-you-throw' schemes), landfill tax
and product charges can have a significant role if
designed to regulate the behaviour of households,
waste companies and producers.

For a landfill tax to be effective, the tax level should
be relatively high, although public perceptions

of the tax burden are arguably as important as

the tax rate. In Estonia, for example, the landfill

tax rate is relatively low compared to many other
European countries and not even particularly high
in Estonian prices but has increased considerably
within a few years. The rapid increase means that
Estonian waste companies and municipalities
consider the tax to be high and it therefore has the
desired effect. Besides ensuring that fiscal measures
are onerous enough to create adequate incentives,
regular communication activities are particularly
important to keep households and others aware and
active in separating waste and participating in home
composting schemes.

The Landfill Directive provides that Member States
must ensure that all costs involved in setting

up and operating a landfill site, as well as the
estimated costs of the closure and after-care of the
site for a period of at least 30 years, are covered
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by the gate fee. The Waste Incineration Directive

sets emission limits and monitoring requirements
for pollutants entering air and water, and many
plants also have to apply best available techniques
according to the Integrated Pollution Prevention and
Control Directive. These provisions have increased
abatement costs and thus also gate fees (Figure 10.7).
In this section we discuss the gate fees for landfill
and incineration. Collection and transport costs are
not considered.

In 2004, Germany and Italy had the highest gate fees
for landfilling at EUR 80-90 per tonne in 2005 prices.
Costs were lower in the Flemish Region and Finland
at EUR 47-60 per tonne. Hungary and Estonia had
the lowest gate fees at EUR 30-36 per tonne.

Reviewing gate fee growth in the decade to 2006,
it is interesting to note that fees have rocketed

in Estonia by 700 %. Finland has experienced a
similar change as fees have risen by almost 300 %.
The increase has been more moderate in the
Flemish Region in the last ten years with a rise of
40 %. It seems reasonable to attribute these cost
increases to implementation of the

Landfill Directive — and anticipation of it.

Gate fees for incineration are higher than for landfill
and have risen by 5-12 % per annum. Information on
landfilling and incineration gate fees derives mainly
from the Flemish Region and Finland, however, as
information for the other countries is scarce.

In the Flemish Region, Germany and Italy
incineration prices are 30-70 % higher than landfill
gate fees whereas the price in Finland was lower
until 2006 when it rose to 25 % higher than landfill.
The price increase is the result of increasingly strict
environmental standards, for example investments to
abate dioxin and NO, emissions.

10.9 Regional responsibilities and
cooperation

When the competent waste authorities or
government sets targets for waste management,
there is a need to define clearly not only those
targets but also the institutions and actors
responsible for meeting them.

In the Flemish Region, the Waste Plan’s
provisions apply to all public authorities,

Figure 10.7 Gate fees for landfilling municipal waste (excluding tax and VAT)
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Comparative assessment and conclusions

including municipalities and the public or private
institutions that carry out tasks for them. Thus,
when the Plan includes per capita targets for
collecting residual waste, these have to be met

by each municipality. A similar situation exists

in Italy where 'optimal management areas' are
responsible for meeting per capita targets for
landfilling BMW. The lack of clearly defined
responsibilities was one of the factors limiting
further diversion of municipal waste from landfill
in Finland. Two previous EEA policy effectiveness
studies on packaging waste (EEA, 2005a) and
wastewater treatment (EEA, 2005b) also highlight
the importance of defining clear institutional
responsibilities and their geographical scope.

Cooperation between municipalities or larger
geographical units such as provinces or districts
seems to be a necessary condition to ensure the
availability of necessary financial and human
capacity to build up alternatives to landfill. At the
same time, cooperation needs to be well planned.
In Hungary, for example, some cooperation
associations overlap with regional planning areas,
creating problems with regard to institutional
responsibilities.

In the Flemish Region the already densely
populated municipalities enhanced their capacities
by forming inter-municipal associations in the
1980s. In Finland the process started in the 1990s,
when policy-makers realised that the small,
fragmented and sparsely populated municipalities
would manage waste better if they united to form
inter-municipal companies. Although the Landfill
Directive did not initiate regional cooperation in
the Flemish Region and Finland, the cooperation
has been an important factor in establishing the
necessary capacity and systems to recover waste.

In Italy, regions define 'optimal management
areas' that generally correspond to provincial
boundaries. The aim is to achieve a 'critical mass'
for economically feasible waste management.

In the 2000s, municipalities in Estonia and
Hungary faced an increasing number of waste
management obligations but lacked the financial
resources to fulfil them. After a difficult period
during which municipalities struggled alone,
policy-makers created more incentives for them to
work together. There are already several positive
examples of regional cooperation.

10.10 Public acceptance

Public acceptance is absolutely crucial in
determining what alternatives to landfilling are
political feasible. Communication and information
programmes therefore clearly have an important
role to play in explaining to the general public

the true costs and benefits of alternative waste
management (and energy generation) strategies.

In Hungary, for example, the public has broadly
supported material recovery during the last

ten years but is largely opposed to waste
incineration because of environmental concerns.
This puts significant constraints on the options
for policy-makers when formulating waste
diversion strategies. In Estonia, by contrast,
enthusiasm for material recovery is matched by a
broadly favourable attitude towards using waste
incineration to produce energy in place of highly
polluting oil shale combustion.

In Finland there was a negative attitude to
incineration in the 1980s and 1990s. Like Estonia,
however, Finland expects that incineration will be
one of the pillars of its waste policies in the future in
order to meet the Landfill Directive targets. Opinion
in Finland on incineration with energy recovery
became more positive due to the climate change
debate and the introduction of new and stricter

EU standards for emissions from incineration plants.

In the Flemish Region waste incineration with
energy recovery is fully accepted as a means

to divert waste from landfills, In Germany and
Italy public acceptance of dedicated incinerators
varies among the federal states and regions. In
federal states and regions opposed to dedicated
incineration, however, there is an acceptance of
mechanical-biological treatment, which usually
includes incineration of a part of the residues in
cement kilns and power stations. In Italy the output
is mainly used in landfill daily coverage and land
reclamation activities, or it is landfilled.

Estonia has not experienced problems selecting
locations for new landfills as the population is well
aware of the benefits of a modern landfill. This
does not seem to be the case in Hungary and Italy
where the ‘not-in-my-backyard' syndrome prevails.
However, in Italy, information campaigns and the
promotion of best available techniques have raised
acceptance of new landfill sites.
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Glossary of abbreviations and definitions

12 Glossary of abbreviations and

definitions

ATO Optimal areas for the management of waste in Italy (Ambito
Territoriale Ottimale)

BMW Biodegradable municipal waste

EEA European Environment Agency

ETC/RWM European Topic Centre on Resource and Waste Management

MSW Municipal solid waste

MBT Mechanical-biological treatment

NGO Non-governmental organizations

OVAM Public waste agency of Flanders (De Openbare Vlaamse
Afvalstoffenmaatschappij

PAYT Pay-as-you-throw system of charging for waste collection
depending on the amount of waste the user of the system
throws into the waste bin

RDF Refuse derived fuel

TASI German Technical Guidance on MSW Treatment

TOC Total organic carbon

VAT Value added tax

VLACO Flemish compost organisation (Vlaamse Compostorganisatie)
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Alternative technologies to landfill for the treatment of biodegradable municipal waste (BMW)

1. Alternative technologies to landfill
for the treatment of biodegradable
municipal waste (BMW)

1.1. Introduction

This chapter presents an overview of the principal technologies available for diverting
biodegradable municipal waste (BMW) from landfill. The focus in this report is on the food
and garden waste. For each technology, the following aspects are addressed:

* brief description of the technology or technology type
* advantages and disadvantages

* typical costs

* suitability for treating BMW,

The final selection of applicable treatment methods to divert biodegradable waste away from
landfills would normally depend on infrastructural, economic and environmental conditions
in a particular planning area. Such an evaluation would quickly reduce the number of
treatment methods relevant to the particular plan area.

Issues to be addressed in selecting treatment options include:

® quantity, type and accessibility of biodegradable material;

¢ proven demands for fertilisers, soil conditioners and/or energy (electricity or district
heating);

¢ characteristics of the particular plan area (e.g. distance to farming land, construction
activities including landscaping);

¢ availability of district heating distribution system;

¢ current energy price level which, based on waste fuels, will make energy production feasible;

s available sites for the establishment of treatment facilities including adequate sanitary zones.

1.1.1. Overview of treatment methods

BMW can be recycled or recovered in order to reuse cellulose fibre or to recover nutrients
and energy contained in the waste. Recovery may be conducted according to two overall
principles, which are biological and thermal treatment respectively.

By biological treatment methods is meant the aerobe process defined as composting and the
anaerobic digestion process.

The composting process is feasible as a stabilising and bulk reduction method provided that a
market for production of compost is established. Purification of the waste fraction by source
separation is very important.

The anaerobic digestion method — in terms of co-digestion, wet method — is feasible as a
bulk waste reduction method provided farm slurry in sufficient quantity can be supplied and
local farmers use the resulting fertiliser residue. A market for gas must be established.
Purification of the waste fraction by source separation is very important. The separate
digestion method is technically feasible provided a market for gas and fertiliser is established.
It should, however, be noted that the track record for this method is less than 10 years.

In general, biological treatment plants should be located at a suitable distance from
residential areas taking into account national requirements regarding odour and noise
emissions. Home-composting is suitable for suburban or dense housing areas. The
composting unit should, ideally, be located more than five meters from doors and windows.

‘Thermal treatment methods’ in this report means incineration, gasification and pyrolysis.
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Incineration (') is feasible as a basic bulk reduction method. If there is energy production a
market for surplus heat and/or electricity has to be established. Purification of the waste
fraction is not important. Solid residuals must be reused or disposed.

Gasification and pyrolysis are emerging methods as bulk waste reduction methods but only
few track records of full-scale operations at large capacities have yet been proved (e.g. the
German pyrolyse plant at Burgau has been in operation since 1984).

Though environmental data from waste treatment has continuously improved in recent years,
the different purposes for the technologies and the strategies on the waste have led to
different data being measured using different methods. The measuring methods limit the
range of data available, as some figures are hard to obtain due to technical obstacles. This can
make a comparative and schematic presentation difficult.

Regional conditions will greatly influence which methods are to be chosen for the treatment
of biodegradable waste in a specific area. The market for products such as compost,
distribution of heat and energy, transport distances of waste, the possibility of separate
collection and many other issues are central to waste planning. Consequently, Table 1 is
developed to give waste planners an overview of the state of technology.

_ Overview of technologies for the treatment of BMW

track record

e A Thermal method
Proven technology, Yes; common Yes; very common Partly; few Partly; few

waste only since
matter and nutrients
isto be recovered as

wet waste only since
matter and nutrients
isto be recovered as

cleaning technology
is good and residual
solids are minimised

for contaminated,
well defined dry

waste fractions

Basic principle Degradation by Degradation by Combustion Anaerobic thermo- Thermo- chemical
aerobic micro- anaerobic micro- chemical conversion
organisms organisms conversion

Cost of treatment Low to high Medium to high Medium to high Medium to high High to very high

Suitability Good Good Good Medium Depending on

technology

Waste acceptance Source separated Source separated All waste since air In particular suitable | Source separated

dry waste only
unless combined
with better cleaning

pure as possible pure as possible by volume reduction technology
Acceptance of wet Yes Yes Yes Possible but Possible but
household Waste normally no normally no
Acceptance of dry Yes Yes Yes Yes Possible
household Waste
Acceptance of Yes No Yes Yes Possible
garden and park
waste
Acceptance of Yes Yes Yes Yes Possible but
waste from hotels normally no
and restaurants
Acceptance of Small amounts of No Yes Yes Possible
paper and board paper possible
Excluded waste Metal, plastic, glass, | Metal, plastic glass, | None Wet household Wet household
fractions (plants without high | garden waste, waste waste

degree of sanitary (plants without high

treatment: nowaste | degree of sanitary

of animal origin) treatment: no waste

of animal origin)

Availability
of environmental
data
Solids High Medium — high Medium — high Medium Medium

(1) See also ‘economic valuation of environmental externalities from landfill disposal and incineration of waste’,
European Commission 2000.
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Overview of technologies for the treatment of BMW, cont. —

input)

 Pyrolysis Gasification
Medium — high Medium Medium

Water Medium — high High High Medium — high Medium — high
Control of odour Bad — good Bad — good good Medium — good Good
Working Bad — good Medium — good good Good Good
environment
Energy recovery No Yes; Yes; Yes; Yes;

3200 2700 approx. 70 % of as incineration

MJ/ tonne waste MJ/tonnes waste incineration + energ

y contained in the
by-product char

Carbon cycle (% of | 50 % in compost 75 % in fibres/ 1 % in solids 20-30 % in solids 2 % in solids
weight) 50 % to air liquids 99 % to air 70-80 % to air 98 % to air

25 % as biogas
Nutrient recovery Yes; Yes; No No No
(kg nutrient/tonne 2.5-10kg N 4.0-45kgN
waste input) 05-1kgP 0.5-1kgP

1-2kg K 25-3kg K

Products for 40-50 % compost 30 % fibres, 15-25 % bottomash | 30-50 % char (incl. 15-25 % vitrified
recycling or 50-65 % fluids (incl. clinker grit, bottom ash, clinker, | bottom ash (incl.
recovery, (weight- % glass), grit, glass), clinker grit, glass).
of waste input) 3 % metal 3 % metal 3 % metal
Residuals for other 2-20 % overflow 2-20 % overflow 3 % fly ash (incl. flue | 2-3 % flue gas 2 % gas cleaning
waste treatment or | sieving sieving gas residues) residues residues
for land filling (plastic, metal, (plastic, metal,
(weight- % of waste | glass, stones) glass, stones)

1.2. Centralised composting

1.2.1. Brief description of technology

Biodegradable waste is composted with the objective of returning the waste to the plant
production cycle as fertiliser and soil improver. The variety of composting technologies is
extensive as composting can be carried out in private gardens as well as in advanced, highly
technological centralised plants. The control of compost processing is based on the
homogenisation and mixing of the waste followed by aeration and often irrigation. This leads
to a stabilised dark media, rich in humic substances and nutrients. Central solutions are
exemplified by low cost composting without forced aeration and technologically more
advanced systems with forced aeration and temperature feedback. Central composting plants
are capable of handling more than 100 000 tonnes of biodegradable waste per year, but
typically the plant size is about 10 000 to 30 000 tonnes per year. Biodegradable wastes must
be separated prior to composting: only pure food waste, garden waste, wood chips and, to
some extent paper, are suitable for producing good quality compost.

The composting plants consist of some or all of the following technical units: bag openers,

magnetic and/or ballistic separators, screeners (sieves), shredders, mixing and

homogenisation equipment, turning equipment, irrigation systems, aeration systems,
draining systems, bio-filters, scrubbers, control- and steering systems.

The composting process occurs when biodegradable waste is piled together with a structure
allowing oxygen-diffusion and with a dry matter content suiting microbial growth. The
temperature of the biomass increases due to the microbial activity and the insulation
properties of the piled material. The temperature often reaches 65-75°C within a few days
and then declines slowly. This high temperature furthers the elimination of pathogens and

weed seeds.
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Depending upon the composition of the waste material and the applied method of
composting, the compost will be ready after three to 18 months. The products of central
composting are solids in the form of compost and residuals; fluids in the form of leachate; gas
in the form of carbon dioxide, evaporating water and ammonia. Odorous compounds other
than ammonia may be generated especially when oxygen supply is inadequate.

The stabilised compost is screened before being used for plant growing purposes. The screen
overflow (residuals) is recycled as structural material for the composting process or land filled
if the content of visible impurities is high. The leachate is used for watering the composting
mass or is discharged. Composting systems operating with an exhaust air system may heat-
exchange the incoming air, while ammonia etc. can be treated in scrubbers and bio-filters.

In general, composting methods can be divided into two main groups: composting without
forced aeration and with forced aeration. A lot of confusion exists regarding naming of the
different compost treatment options. The following terminology is recommended.
Composting with forced aeration is subdivided into batch-wise/static composting or
continuously/agitated composting in relation to the principles of feeding and turning
regimes (Stentiford, 1993; Finstein and Hogan, 1993). Static piles are turned only weekly or
monthly, whereas agitated piles are moved continuously giving room for continuous feeding.
If all materials are set up at the same time its called batch-wise. See Table 2.

—>Categorisation of composting method

: [ emandsen " T TType of faciity
irRae | feed id turning | structure-stability * _
Without forced | Batch-wise and static | Very high Mattress/bed ("
aeration High Windrow ("
With forced Batch-wise and static | High Aerated-windrow (¢
aeration High Semi-permeable cover (¥
High Container/box/tunnel-static (¥
Continuously and Medium Indoor-mattress/agitated-bed (
agitated Medium Channel/agitated-bay (@
Medium Tunnel-agitated (¥
Medium Tower multi-floor (¥
Low Drum (¥

*): on final mixture of input material.

Footnotes 1-4: Indicates increasing degree of odour control possibilities (often of costs as well). Odour problems
often stem from pre-treatment. Footnotes 3 and 4 are in-vessel type of facilities.
Reference: UK Compost Association, 1999; Stentiford, 1993; Finstein and Hogan, 1993).

1.2.2. Advantages and disadvantages

Advantages

* Possible simple, durable and cheap technology (except some in-vessel facilities);

» approximately 40-50 % of mass (weight) is recovered for plant growth;

* maximum recovery of the nutrients required for low-input farming systems (i.e., P, K, Mg and
micronutrients). Liming effect of compost;

¢ production of humic substances, beneficial micro-organisms, and slow-release nitrogen
required for landscape gardening and horticulture;

¢ climinates weeds and pathogens in the waste material;

* possible good opportunities of process control (except at most facilities without forced
aeration);

¢ good working environment can be achieved (e.g. pressurised operating cabins with filters).

Disadvantages

Requires source separation of BMW, including continuous information to waste generators;
a market for the compost products must be developed and maintained;

periodical emission of odorous compounds, especially when treating BMW;

loss of 2040 % of nitrogen as ammonia, loss of 40-60 % of carbon as carbon dioxide;
potential vector-problems (seagulls, rats, flies) when treating BMW;

skilled staff needed when treating BMW.

s & & © @ @
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1.2.3. Typical costs

Composting without forced aeration

Plants typically consist of a few buildings, mobile machinery, and the composting area covered
by a roof or uncovered, and with some kind of pavement. Usually it is cheaper to build a plant
for pure garden waste. This is not taken into account in Table 3.

Composting without forced aeration _

1 4500 000 2600 000

Note 1:  Capital costs including site costs, planning costs and construction/plant development costs.

Note 2:  Operating costs excluding the costs of residue disposal, staff costs, income from sales of residue/by
products.

Reference: Morten Bregger, pers. comm.

Composting with forced aeration

Capital costs obviously vary depending on the chosen type of facility. This in turn is
dependent on the demands for air cleaning, water treatment, waste fractions etc. Operating
costs have been calculated from knowledge gained from existing plants. It is very difficult to
compare operating costs, as these depend heavily on account principles and local conditions.
The figures in Table 4 are reliable for general planning purposes.

Componing v e st R

550 000-800 000

950 000-1 500 000 550 000
1 600 000-2 700 000 950 000
2700 0004 700 000 1600 000
5 400 000-9 400 000 2700 000
9 400 000-16 100 000 5 400 000

Note 1:  Capital costs including site costs, planning costs and construction/plant development costs.

Note 2:  Operating costs excluding the costs of residue disposal, staff costs, income from sales of residue/by-
products.

Reference: Wannholt, 1999b; UK Compost Association, 1999; Morten Bragger, pers. comm.

1.2.4. Suitability for diverting BMW away from landfill

Composting is highly suitable as an option for diverting BMW away from landfill. The
principal advantages are that a useful and potentially valuable product is being manufactured
from waste and that the negative consequences associated with land filling such as the
production of landfill gas and leachate with high BOD are avoided.

The main obstacle to successful composting of BMW is contamination of the waste stream,
There is litle point in investing public or private money in the construction of composting
facilities if, at the end of the day, the compost produced cannot be put to beneficial use due to
inadequate quality. A key strategic issue, therefore, is ensuring that as ‘clean’ as possible a
waste stream is collected for composting. This means investing resources in separate
collection and public education.
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Another key issue is ensuring that adequate and reliable markets are available for compost
produced from BMW,

1.3. Home and community composting

An overview of different types of home and community composting facilities is presented in
Table 5. Simple home composting technology is normally not suitable for treating BMW of
animal origin, because operating temperatures rarely exceed 55 °C and, through inadequate
mixing, not all the waste material is exposed to a suitably high temperature. Where an
(isolated or placed inside) automatic turning drum with a batch feeding system is used or
similar batch systems, BMW of animal origin as well as of vegetable origin can, generally, be
composted without any particular health risks. However, care and caution are required when
composting wastes of animal origin to ensure that the waste is adequately treated and does
not pose a health risk. This would include ongoing monitoring of both the process and the
compost produced.

The composting process in home composting facilities treating BMW must be furthered by
the addition of fairly dry, carbonaceous structural material to lower the loss of nitrogen
during the composting and to lower the risk for anaerobic conditions. The need for a proper
amount of carbonaceous material is often not fulfilled. The municipality could provide a
shredding service to the home composters shredding their woody garden waste a few times
yearly and possible supplement with extra wood chips if needed.

Local, environmentally sound home composting schemes in city blocks and dense low
suburban housing depend on the availability of sufficiently large green spaces such as garden
lots, shrubbery, lawns etc. on which to use the compost. A minimum of 1 m? green area per
10 % of the 'BMW potential per participating person’ being home composted, is needed to
avoid over-fertilisation with N and P (?). Typically, 50 % of the ‘municipal biodegradable waste
potential’ will be collected and composted, and the area needed is then 5 m* per participating
person (Reeh, 1996; U. Reeh, pers. comm.). However, phosphorous must be also removed
from the area (i.e. by harvesting crops) to avoid over-fertilisation.Participation of 60-80 % of
all households in a home composting scheme is common, though some of these households
do not actively use their composting container (Domela, 2000; Skaarer & Vidnes, 1995; Rech,
1992).

Garden waste from private gardens or parks may be shredded on-site and used for mulching
of the grounds below bushes etc. as a way to prevent the establishment of annual weeds. This
effect lasts 1-2 years for shredded mixed garden waste (no or low content of green leaves)
and longer for shredded branches. It must be noted, that plant pathogens can easily be
spread with the chips if any of the plant material is infected. Infected plant material should be
taken to incineration. Especially when shredding garden waste for private garden owners, the
resulting chips should be used in the same garden. Landscape gardeners working with the
maintenance of parks will normally be able to recognise infected plant material and remove
it. There are a large number of shredders and smaller chippers on the market.

1.3.1. Suitability for diverting BMW away from landfill

Home or community composting is suitable for treating BMW and can contribute to a
reduction in the quantities of BMW put out for collection. A key advantage of community
composting is that it is a local solution to a waste management problem and directly involves
the community in dealing with its own waste. Generally, individuals or communities that
engage in home or community composting are likely to have a higher awareness about waste
issues which should have a knock-on effect on the reuse or recovery of other waste streams.

However, it is unlikely that home and community composting alone will deliver the levels of
BMW diversion from landfill required to meet the targets set by the landfill directive and it
would therefore be unwise to rely solely on small-scale composting initiatives to deliver the
diversion rates required by the directive. Ideally, a mixture of central composting, particularly

(2) This calculation is based upon the collection of 43 kg BMW of vegetable origin per participant per year, 70 %
of the households participating and a resulting compost containing 1.4 % N-total and 0.3 % P-total in the dry
matter.
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for large urban and suburban areas and community/home composting for small urban and
rural areas should be encouraged, to maximise participation in composting schemes.

Overview of four types of home and community composting facilitie_

i ¥s : mhﬂﬂg insulated
BMW of vegetable | BMW of vegetable BMW of vegetable
origin only. origin only. origin only. and animal origin.
Garden waste Soft green garden | Soft green garden | Soft green garden
without branches. waste, waste. waste.
Chopped garden Small amount of Small amount of Small amounts of
waste, chopped garden chopped garden chopped garden
waste. waste. waste.
No of households 1-4 50-250 40-120
Price of installation | O 50-500 3 000-25 000 * 14 000-25 000 *
(EUR)
Estimated work 0-2 1-4 5-25 5-10
(hr./month/
installation)
Needed level for Low Low High (avoiding High (avoiding
information and visible impurities) visible impurities)
control
Composting time 12-36 9-18 2-9 2-9
(months)
Use of compost Possible Possible Often possible Not possible
worms Unusual Common Unusual
Quality of product | Low Low-medium Low-medium Low-high
(weeds, plant (weeds, plant (weeds, plant
pathogens) pathogens) pathogens)

Examples:

Small container: Example of a static plastic drum ‘Humus’ (1-2 households, EUR 75 /installation). Example of a
static, insulated double box ‘Rotate 550’ (1-2 households, EUR 160 finstallation; Swedish manufactured).
Examples of a manually rotated, insulated drum ‘CorroKomp 230’ and 'Joraform JK 270" (2-4 households,

EUR 500 finstallation; Swedish manufactured).

Composting area: Example ‘Nonneparken’ in Herfelge, Denmark (155 households, EUR 21 000 for installation, 10
hr/month; from Reeh, 1992).

Automatically rotating insulated drum: Example ‘CorroKomp 2000’ (40-60 households, EUR 14 000 /installation
with two drums; Swedish manufactured) and "Joraform JK 2700’ (60-120 households, EUR 21 500 /installation
with two drums; Swedish manufactured).

* The more expensive solutions are normally chosen for a lower number of selected (low-density) residential areas
and are not seen as the solutions for an entire town.

References: Knud Rose Petersen, pers, comm.; Karin Persson, pers. comm., Ulrik Reeh, pers. comm.

1.4. Anaerobic digestion

1.4.1. Brief description of technology

Anaerobic digestion is a biological treatment method that can be used to recover both
nutrients and energy contained in biodegradable municipal waste. In addition, the solid
residues generated during the process are stabilised. The process generates gases with a high
content of methane (55-70 %), a liquid fraction with a high nutrient content (not in all
cases) and a fibre fraction.

Waste can be separated into liquid and fibre fractions prior to digestion, with the liquid
fraction directed to an anaerobic filter with shorter retention time than that required for
treating raw waste. Separation can also be conducted following digestion of the raw waste so
that the fibre fraction can be recovered for use, for example as a soil conditioner. The fibre
fraction tends to be small in volume but rich in phosphorus, which is a valuable and scarce
resource at global level.

Anaerobic digestion technologies chosen for treating BMW have generally consisted of
separate digestion in a ‘dry’ process (e.g. Valorga, Kompogas, Dranco) because most of the
plants digesting household waste tend to be established in large cities where implementation
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of integrated solutions (i.e. co-digestion with other waste products) is difficult due to relative
unavailability of liquid manure.

The three main methods available, separate digestion (dry method), separate digestion (wet
method) and co-digestion (wet method) are described below.

Separate digestion, dry method

With separate digestion, dry method, the organic waste is first tipped into a shredder to
reduce the particle size. The waste is sieved and mixed with water before entering the digester
tanks (35 % dry matter content). The digestion process is carried out at temperatures of 25—
55 °C resulting in the production of biogas and a biomass. The gas is purified and used in a
gas engine. The biomass is de-watered and hereby separated into 40 % water and 60 % fibre
and reject (having 60 % dry matter). The reject fraction which is disposed at, for example, a
landfill. The wastewater produced is recycled to the mixing tank ahead of the digester.

Separate digestion, wet method

With separate digestion, wet method, the organic waste is tipped into a tank, where it is
transformed into a pulp (12 % dry matter). The pulp is first exposed to a hygienic process
(70 °C, pH 10) before being de-watered. The de-watered pulp is then hydrolysed at 40 °C
before being de-watered once again.

The liquid from the second de-watering step is directed to a bio-filter where the digestion is
carried out resulting in biogas and wastewater. This water is reused in the pulp or, for
example, may be used as a liquid fertiliser. The fibre fraction from the second de-watering is
separated into compost and reject fractions to be disposed of at, for instance, landfill. The
compost usually requires further processing prior to sale. The biogas is purified and utilised
in a gas engine resulting in the production of electricity, heat and flue gas. Some of the heat
can be used to ensure stable temperatures during the hydrolysis and the bio-filter processes.

In this process, one tonne of household waste will generate 160 kg biogas (150 Nm?), 340 kg
liquid, 300 kg compost fraction and 200 kg residuals (including 100 kg inert waste).
According to analyses it is found that 10-30 % of the nutrient content (tot-N, tot-P and tot-K)
remains in the compost fraction.

Co-digestion, wet method

With co-digestion, wet method, organic waste is shredded and screened before further
treatment. The shredded waste is then mixed with either sewage sludge or manure from
farms, at a ratio of 1:3—4. The mixed biomass is first exposed to a hygienic process (70°C)
before being fed to the digestion phase, which is conducted at temperatures of 35-55 °C. The
process generates biogas and a liquid biomass, which is stored before being used as a liquid
soil fertiliser. The biogas is purified and utilised in a gas engine resulting in the production of
electricity, heat and flue gas. Some of the heat can be used to ensure stable temperatures
during the hygienic and the digestion phases.

One tonne of household waste will generate 160 kg biogas (150 Nm?), 640 kg liquid fertiliser,
0 kg compost fraction and 200 kg residuals (including 100 kg inert waste). According to
analyses it is found that 70-90 % of the nutrient content (tot-N, tot-P and tot-K) remains in
the liquid fertiliser fraction, Thus it is possible to achieve very high recovery and utilisation of
the nutrients. However it should be emphasised that liquid fertilisers, produced from sewage
sludge, are much more difficult to sell than liquid fertilisers produced from manure,

1.4.2. Advantages and disadvantages
The mentioned advantages and disadvantages are accountable for all three anaerobic
treatment methods.

Advantages

* Almost 100 % recovery of nutrients from the organic matter (nitrogen, phosphorus and
potassium) if the digested material is ploughed down immediately after spreading on the
fields
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¢ production of a hygienic fertiliser product, without risk of spreading plant and animal
diseases. The nitrogen is more accessible for the plants after digestion

* reduction of odour, when spreading on the fields compared with spreading of non-digested
material

* CO, neutral energy production in the form of electricity and heat

* substitution of commercial fertiliser.

Disadvantages

* Requirements for source separation of waste

® the fibres require additional composting if intended for use in horticulture or gardening

¢ a market for the liquid fertiliser must be developed before establishment of the treatment
method, unless the liquid has a very low nutrient content and thereby can be discharged to
the public sewer

* methane emissions from the plant and non-combusted methane in the flue gasses (1-4 %)
will contribute negatively to the global warming index.

1.4.3. Typical costs

Soprt denion. oy movvod [IRE

T 29-31 million
5.3-5.6 million 220000 p.a.
9.5-10.0 million 400 000 p.a.

Note 1: The BMW proportion amounts to approximately 100 % of the annual input.

Note 2: Plant cost excluding energy conversion gas engine, tax, planning and design fee. (Hjellnes Cowi AS and
Cowi AS, 1993).

Note 3: Operating costs excluding the costs of transport, residue disposal, staff costs, income from sales of
residue/by products and incomes from net sales of energy. Operating costs includes yearly maintenance
costs estimated to 4 % of the initial capital cost. (Hjellnes Cowi AS and Cowi AS, 1997).

Gotgerion wet e R

eI e Y

: fdeedl o == —ut e
3.7-4.5 million 130 000 p.a.
4.6-5.5 million 150 000 p.a.
10.5-12.5 million 350 000 p.a.

Note 1: The BMW proportion amounts to approx. 20 % of the annual input.

Note 2: Plant cost excluding energy conversion gas engine, tax, planning and design fee. (Danish Energy Agency,
1995).

Note 3: Operating costs excluding the costs of transport, residue disposal, staff costs, income from sales of
residue/by products and incomes from net sales of energy. Operating costs includes yearly maintenance
costs estimated to 3 % of the initial capital cost. (Danish Energy Agency, 1995; Claus D. Thomsen, pers.
comm., Reto M. Hummelshgj, pers. comm.).

Staff costs may vary from plant to plant i.e. 5-15 persons for 100 000 tonnes per annum per
plant. Total operating costs excluding transport may reach EUR 6 per tonne (Linboe et al.,
1995). Electric consumption at a plant is typically about 0.2 kWh/m?®biogas, and process heat
consumption about 3 MJ/m?* biogas.

1.4.4. Suitability for diverting BMW away from landfill

Anaerobic digestion is fully suitable for treatment of the food fraction of BMW presuming
that the waste is pre-sorted. Anaerobic digestion is not suitable for treating newspaper, textile
and wooden park waste. Anaerobic digestion produces biogas that can be used for heating or
combined heat and power production, provided that there is a market — or the gas can be
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used to power public transport vehicles such as town buses or waste collecting lorries. The
liquid fertiliser, slurry or fibre fraction from anaerobic digestion is optimally used in
cooperation with agriculture.

1.5. Incineration

1.5.1. Brief description of technology

Incineration reduces the amount of organic waste in municipal waste to about 5 % of its
original volume and sterilises the hazardous components, while at the same time generating
thermal energy that can be recovered as heat (hot water/steam) or electric power or
combinations of these. The incineration process also results in residual products, as well as
products from cleaning of the flue gas, which have to be depaosited at a controlled disposal
site such as a landfill or a mine. Sometimes wastewater is produced. Nutrients and organic
matter are not recovered. The principal technologies available on the market are described
below.

Grate incineration

Waste is tipped into a silo, where a crane mixes the incoming material. Often bulky material is
shredded and returned to the silo. The mixed waste is then fed into the incinerator’s
charging chute by means of the crane system. From the charging chute, the waste is fed into
the furnace. It is dried and ignited on the first grate parts, by the time it reaches the latter
grate parts it is burnt out and leaves the furnace in the form of clinker. The incineration
temperature is at a minimum of 950 °C and the retention time in the after-burner should be a
minimum of 2 seconds at a minimum of 850 °C.

At larger incinerators, the grate system is supplemented with a rotary kiln ensuring efficient
burnout of all combustibles. The hot flue gases produced during the incineration process are
led to a boiler plant specifically designed for flue gases from incineration of waste. In this
boiler the energy is utilised for steam or hot water production.

Fluidised bed incineration

A few fluidised-bed incinerators are in operation in Europe. The main difference between the
fluidised bed technology and the grate systems is that the grate is substituted with a fluidised
sand bed to transport the waste during the incineration process. The fluidising process is
obtained by blowing air from underneath the sand bed in an upward direction. Depending
on the air velocity the fluidised bed system may either be bubbling or circulating, where the
airborne volatile fines are returned to the incineration zone after passage of a cyclone.
Fluidisation may also be achieved by rotating beds.

Compared to the grate combustion process described above there are some major differences
such as:

e the fluid bed is more sensitive to bulky waste but less sensitive to fluctuations in the calorific
value;

® the fluid bed incineration process produces a low amount of NO,, which is comparable with
grate systems with flue gas re-circulation and optimised process control;

® the fluid bed process has a lower thermal flue gas loss but a higher parasitic power demand
— some 50 % higher than the grate based system;

® the clinker from the fluid bed system is very inert and the amount of non-combusted
material is very low in the clinker, but the fly ash production is considerably higher than at
the grate systems;

¢ the fluid bed has been shown to involve a slightly higher capital investment.

Flue gas cleaning

Before leaving the boiler the flue gases are cleaned in a flue gas purification plant in which
particles, heavy metals, acid gases like hydrochloric acid, HF, SO,, NO, and dioxins are
removed before the flue gas, through a fan, is fed to a chimney. There are three principle
systems used for the cleaning of flue gases:

¢ the dry system, with dry lime injection, activated carbon injection and bag-house filter;



Alternative technologies to landfill for the treatment of biodegradable municipal waste (BMW) 15

¢ the semi-dry system, with injection of lime slurry, activated carbon injection and bag-house
filter;

* the wet system, with an electrostatic precipitator in front of a wet, two-stage scrubber for acid
gases followed by activated carbon injection and bag-house filter.

There are different ways of designing the flue gas cleaning system. These differences are
usually due to the variations in national legislation within the European countries. Some
countries, for example, do not allow the production of wastewater, which results in a
combination of the different processes.

1.5.2. Advantages and disadvantages

Advantages

* Well-known process installed worldwide, with high availability and stable running conditions
(this bullet counts for grate incineration only)

* Energy recovery with high efficiency of up to 85 % can be achieved, if generating combined
heat and power or heat only

* All municipal solid waste as well as some industrial wastes can be disposed of unsorted via
this process

* The volume of the waste is reduced to 5-10 %, which primarily consists of clinker that can
be recycled as a gravel material for road building if sorted and washed;

¢ The clinker and other residues are sterile

* CO, neutral energy production, substituting combustion of fossil fuels.

Disadvantages

® Extensive investments

¢ Extensive flue gas cleaning system

* Generation of fly ash and flue gas cleaning products, which have to be deposited at a
controlled landfill (amounts to approximately 2-5 % by weight of the incoming waste)

* Generation of NO, and other gases as well as particles.

1.5.3. Typical costs

ot inraion [T

25 million

45 million 1750000 p.a.

90 million 4 000 000 p.a.
160 million 6 800 000 p.a.

Note 1: The BMW proportion amounts typically to 50-70 % of the annual input.

Note 2: Plant cost excluding tax, planning and design fee and land based on Danish conditions. In central Europe
the cost of plants is approximately a factor 1.5-2 higher, especially in Germany. (Reto M. Hummelshej,
pers. comm., Stig Gregersen, pers. comm.).

Note 3: Operating costs excluding the costs of transport, residue disposal, staff costs, income from sales of
residue/by products and incomes from net sales of energy. Operation costs includes yearly maintenance
cost estimated to 3 % of the initial capital costs. (MCOS/Cowi, 1999).

A plant with extensive flue gas cleaning and combined heat and power production, in order
to operate continuously, will require between 20 and 40 people, depending on plant size, but
also on the number of administrative staff situated at the incineration plant and degree of
outsourcing of maintenance work. A simple biomass boiler plant for wooden park waste will
have a capital cost of about EUR 0.5 million per MJ/s capacity and total operating cost of
EUR 25 000-40 000 p.a. per M]/s capacity.

1.5.4. Suitability for diverting BMW away from landfill
Incineration can be considered technically and economically feasible provided the market for
the energy products of heat and power is available and stable. Thermal treatment, with waste
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to energy (WTE), is environmentally sound with lower greenhouse gas emissions compared
with landfills, anaerobic digestion and composting.

Dioxin-type compounds in emissions to the atmosphere may be a public issue when decision-
makers are going to choose a waste treatment system but there are strict EU standard limits
on emissions of dioxin etc. from incineration plants.

It should be noted that addition of relatively non-polluting waste, such as certain fractions of
BMW, may increase the total emission doze of pollutants as the flue gas quantity is increased.
The main disadvantage of incineration is the high cost and that nutrients such as phosphorus
and potassium and humus, present in the raw waste, are lost.

1.6. Pyrolysis and gasification

1.6.1. Brief description of technologies

Pyrolysis and gasification represent refined thermal treatment methaods as alternatives to
incineration. The methods are characterised by the transformation of the waste into product
gas as energy carrier for later combustion in, for example, a boiler or a gas engine. Flue gas
volumes are reduced in comparison to incineration, so that the demand for voluminous flue
gas cleaning equipment is reduced.

The purpose of pyrolysis and gasification of waste is to minimise emissions and to maximise
the gain and quality of recyclable products as well as to minimise the amount of organic waste
and sterilise the hazardous components. Surplus heat is generated and can be recovered as
heat (hot water/steam) or electric power or combinations of these with a high power-to-heat
ratio. The processes produce residual products, as well as products from cleaning of the gases,
which has to be deposited at a controlled landfill/mine. Wastewater is also normally produced
and treated before it is discharged to the sewage system or evaporated in cooling towers.
Nutrients and organic matter are not recovered.

Pyrolysis

Pyrolysis is a thermal pre-treatment method, which can be applied in order to transform
organic waste to a medium calorific gas, liquid and a char fraction aimed at separating or
binding chemical compounds in order to reduce emissions and leaching to the environment.
Pyrolysis can be a self-standing treatment, but is mostly followed by a combustion step and, in
some cases, extraction of pyrolytic oil (liquefaction).

Waste is tipped into a silo where a crane mixes the incoming material and moves the material
to a shredder and from here to another silo, The mixed waste is then fed into a gas tight
hopper arrangement, screw- or piston feeder. The coarsely shredded waste now enters a
reactor normally an external heated rotary drum operated under atmospheric pressure. In
the absence of oxygen the waste is dried and hereafter transformed at 500-700 °C by thermo-
chemical conversion i.e., destructive distillation, thermo-cracking and condensation into
hydrocarbons (gas and oils/tar) and solid residue (char/pyrolysis coke) containing carbon,
ash, glass and non-oxidised metals.

If the process temperature is 500 °C or below, the process is sometimes called thermolysis.
The retention time of the waste in the reactor is typically 0.5-1 hour. The >300 °C hot product
gas is normally led to a boiler plant, where the energy content is utilised for steam or hot
water production. The raw product gas is not suitable for operation of an internal combustion
engine due to the high content of tar in the gas phase, which will condense when the gas is
cooled before entering the gas engine. Thermo-cracking of the tars in the gas followed by gas
cleaning may solve the cleaning need.

Gasification

Gasification is a thermal treatment method, which can be applied to transform organic waste
to a low calorific gas, recyclable products and residues. Gasification is normally followed by
combustion of the produced gasses in a furnace and in internal combustion engines or in
single gas turbines after comprehensive cleaning of the product gas. Coarsely-shredded,
sometimes pyrolysed waste enters a gasifier, where the carbonaceous material reacts with a
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gasifying agent, which may be air, O,, H,O in the form of steam, or CO,. The process takes
place typically at 800-1 100 °C (oxygen blown entrained flow gasification may reach

1 400-2000 °C) depending on the calorific value and includes a number of chemical
reactions to form combustible gas with traces of tar. Ash is often vitrified and separated as
solid residue.

The main difference between the pyrolysis and gasification is that by gasification the fixed
carbon is also gasified. Gasification plants may be designed as 1- or 2-step processes. The
gasifier itself may be either up flow, down flow and entrained flow fixed bed type or for big
plants also bubbling or circulating fluid bed types, atmospheric or pressurised when
combined with gas-turbines. Sometimes the first step is a drying unit, in other cases a pyrolysis
unit. Both pyrolysis and gasification units may be installed in front of coal fired boilers of
power plants, which enables co-firing with a very high power-to-heat ratio.

1.6.2. Advantages and disadvantages

Advantages of pyrolysis

¢ Better retention of heavy metals in the char than in ash from combustion. (at 600°C process
temperature the retention is as follows: 100 % chromium, 95 % copper, 92 % lead, 89 %
zinc, 87 % nickel and 70 % cadmium)

* Low leaching of heavy metals from deposition of the solid fraction chromium and reduced
to 20 % for cadmium and nickel

¢ Production of gas with a LCV (low calorific value) of 8 MJ/kg (10-12 M]/Nm?¥, which can

be combusted in a compact combustion chamber with short retention time and very low

emissions

CO, neutral energy production substituting combustion of fossil fuels

Less quantity of flue gas than from conventional incineration

Hydrochloric acid can be retained in or distilled from the solid residue

No formation of dioxins and furans

The process is well suited to difficult waste fractions

Production of sterile clinker and other residues.

Disadvantages of pyrolysis

* Waste must be shredded or sorted before entering the pyrolysis unit to prevent blockage of
the feed and transport systems

* Pyrolytic oils/tars contain toxic and carcinogenic compounds, which normally will be

decomposed through the process

The solid residue contains about 20-30 % of the calorific value of the primary fuel (MSW),

which however can be utilised in a following combustion zone (incineration/gasification

plant)

Relative high cost

Back-up fuel supply is required at least during start-up.

Advantages of gasification

¢ High degree of recovery and good use of the waste as an energy resource (energy recovery
with high efficiency of up to 85 % can be achieved, if generating combined heat and power
or heat only, electricity gain of 25-35 % is possible)

* CO, neutral energy production, substituting combustion of fossil fuels

¢ Better retention of heavy metals in the ash compared to other combustion processes
especially for chromium, copper and nickel

* Low leaching of heavy metals from deposits of the (vitrified) solid fraction particularly for
chromium and also reduced for cadmium and

¢ nickel,

* Production of sterile clinker and other residues

® Production of gas with a LCV (low calorific value) of 5 MJ/Nm? (airblown) or 10 MJ/Nm?*
(oxygen-blown) which can be combusted in a compact combustion chamber with a short
retention time resulting in very low emissions (alternatively it can be cleaned for tar particles
and used in a lean-burn internal combustion engine);

¢ Less quantity of flue gas than that from conventional incineration

® Gas cleaning systems can remove dust, PAH, hydrochloric acid, HF, 80, etc., from the
produced gas resulting in low emissions

17
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¢ The process is well suited to contaminated wood.

Disadvantages of gasification

* Waste must be shredded or sorted before entering the gasifier unit to prevent blockage of
the feed and transport systems;

* The gas contains traces of tars containing toxic and carcinogenic compounds which may

contaminate the quench water resulting in the need to re-circulate washing water or treat as

chemical waste;

Complicated gas clean-up for motor use;

The combustion of product gas generates NO,;

The solid residue may contain some unprocessed carbon in the ash;

High cost;

Only very few non prototype-like plants are available on the market.

1.6.3. Typical costs
A plant normally consists of two or more lines. The costs shown in Table 8 are stated for a
highly sophisticated integrated pyrolyse-gasification plant.

‘Costs relating to an integrated pyrolyse-gasification plant

e e T
T e ypica operating costs
< (EUR)
(8)-15 million (0.8) million p.a.
35 million 1.2 million p.a.
60 million 2.1 million p.a.
90-100 million 3.3 million p.a.

Note 1: Plant cost excluding tax, planning and design fee and land based on Danish conditions. In central Europe
the cost of plants is approximately a factor 1.5-2 higher, especially in Germany (MCOS/Cowi, 1999).

Note 2: Operating costs excluding the costs of transport, residue disposal, staff costs, income from sales of
residue/by products and incomes from sales of energy. Operating cost includes chemical cost e.g. for
oxygen, natural gas, nitrogen and limestone and yearly maintenance cost of 3 % of initial capital cost
(MCOS/Cowi, 1999).

The number of staff required is 25-40, depending on process, site, size and number of
administrative staff situated at the plant. The cost for a simple biomass gasification plant for
wood waste is about EUR 1 million per M]/s waste based on 45 % moisture on weight basis.

1.6.4. Suitability for diverting BMW away from landfill

Pyrolysis and gasification of the organic wet fraction of biodegradable waste alone is unusual,
as this would need expensive pre-drying of the waste. The processes are more suitable for the
dry fraction of the biodegradable waste but would still have to meet the strict emissions
regulations set for incineration plants treating municipal solid waste.

Gasification of chipped park waste (wood chips), can be carried out in relatively simple
gasification plants designed for biomass, with low emissions. Gasification of other waste
fractions and mixtures will increase the complexity and cost of the plant considerably.
Gasification can be considered as a treatment method, provided that a stable market for the
produced energy and recyclable products is available.

Gasification of selected waste fractions is environmentally sound with low greenhouse gas
emissions compared with, for example, composting and conventional incineration, where
gasification can be considered as a refined incineration process. Pyrolysis can be considered
as a treatment method for contaminated waste fractions such as car shredder waste, plastics
and pressure impregnated wood. It is expected that pyrolysis and gasification plants will have
a wider application field in the future due to environmental reasons and the flexibility of the
systems which can be combined with other new or existing combined heat and power plants.
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2. Quality and market issues

2.1. Introduction

Adequate and reliable markets for good quality compost, energy and other products from
waste treatment are essential to prevent biodegradable waste from going to landfills. Market
potential must be thoroughly investigated before decisions are made about waste
management systems, but market research unfortunately has the obvious disadvantage of
being time dependent and rapid changes in preconditions might change a market radically.
However, a basic knowledge about markets will often prevent the effects of changes from
being fatal. Energy markets have so far been unlimited.

The following chapter assumes that all products can be considered marketable, though some
might have a negative price. All products have to meet quality standards to be both acceptable
to the environment and to the consumer. This chapter focuses mainly on products destined
for plant growth because of the growing attention that such matters are receiving at European
level, in particular:

* the plans for an EU compost directive (working document on biological treatment of
biowaste);

e the revision of the EU sewage sludge directive;

* the development of CEN-standards for soil improvers and growth media (including
compost), resulting in standards for pH, EC, OM, DM and density (CEN 1999a,b,c,d);

¢ the EU eco-label for soil improvers and growing media (European Commission, 2001).

2.2. Compost and solids from anaerobic digestion

2.2.1. Compost quality

Compost of high quality can be produced by simple technology whereas good process
management eliminates problems with malodour, handling properties, weeds or pathogens.
A consistently good source separation of BMW and the use of paper bags, and/or buckets
eliminate problems with visible impurities, heavy metals or organic pollutants (e.g., the plastic
softener DEHP).

Choice of composting plant type is mainly governed by the need to avoid potential odour and
vector problems, the limitations in the size of the available area, and the desire to treat an
expanding range of waste types in the future. The most efficient/quickest elimination of
pathogens is normally achieved with forced aeration treatment.

Compost has to be used in the right amount at the right time of year depending upon the
type of compost and application area. Characteristics such as degree of stability and electrical
conductivity are very important in determining possible areas of application.

Future estimates of waste quantities and the area needed for compost storage are very often
underestimated. Good process management is very difficult under these conditions and most
often result in low quality compost and loss of market share. A single batch of bad compost
can have a long-lasting devastating effect on the reputation of a plant and should be disposed
of.

2.2.2. Compost marketing

The vast majority of composting plants are not actively marketing their products compared
with, for example, companies marketing phosphorous fertilisers or peat. Marketing towards
the agricultural and horticultural sectors (including private gardens) requires knowledge of
plant growing requirements as well as an understanding of the needs of the different sectors.
Quality declarations must be comparable with those of competing products.
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Additional information regarding application etc., is necessary and the specific advantages of
compost over other products should be pointed out such as:

* a high content of beneficial micro-organisms (for improved top soil structure, inhibition of
plant diseases, furthering of mycorrhiza);

¢ asource of stable humus;

* no weeds;

* aliming effect and a slow release nitrogen fertiliser effect.

The fibres produced by many anaerobic digestion processes differ from compost in three
ways:

® the content of ammonia-nitrogen is high;
* the degree of stability is low;
* only a few species of micro-organisins are present.

The fibres are best suited for agricultural usage, while a post-treatment composting stage is
needed for general marketing in other sectors.

Knowledge concerning the seasons for compost application and focusing on possible terms of
delivery is important for the timing of campaigns. A marketing plan must include some
degree of personal contact between the composting plant’s agronomist and the compost
users.

The agricultural market is very important in regions where there is a large and rapidly
expanding production of compost. The highest possible nutrient content of the compost is
normative for its value within this market.

Compost low in nutrients, e.g., pure garden waste compost, is very well suited for the
landscaping sector and for all sectors using compost as mulch. The demand for garden waste
compost is substantial within metropolitan areas and for infrastructure constructions (e.g.
vegetated areas, road verges). Present sizes of the different markets are shown in Table 9 for
four European countries and the auainable price and relative market size (small to extra-
extra large) available within the different sectors are illustrated in Figure 1.

_j\ttainable price and market size

S -

High-quality
compost

Greenhouses

Sports turf
M EUR 20-40

S EUR15-40

Landscaping
EUR 10-20

Nurseries L

Top soil mix
S EUR10-30

M EUR 10-15

High price
High volume
Organic farms Reclamation Wine and fruit
M  EUR2-6 S EUR 0-4 M EUR 1-6
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The prices listed in Figure 1 are actual prices for ready-to-use products with compost, or pure
composts, when the producer sells the products to the wholesaler or to the end user (£
Amlinger, pers. comm.; J. Barth, pers. comm.; W. Devliegher, pers. comm., Carlsbek and Brogger, 1995;
Domela, 2000).

i =

Marketed amount (1996-98 average)

Compost amount (1 000 tonnes) 300 280 201 4100
Population size (mill.) 8 6 5 82
Input materials (1996-98 average in % w/w)

BMW 51 7 21 41
Garden waste 26 88 79 59
Dewatered sewage sludge, others 23 5 0 0
Segments ( % of total marketed amount in 1998)

Private gardens 20 49 18 16
Park and landscaping, reclamation 35 34 50 37
Horticulture, greenhouses 10 2 20 12
Agriculture 30 10 12 32
Others 5 5 0 3

References: Domela, 2000; VLACO, 1999; Devliegher, 1999; F. Amlinger, pers.comm.; J. Barth, pers.comm.;
W. Devliegher, pers. comm.

2.2.3. Agriculture and silviculture

The agricultural sector is a very large market paying low prices. The sector may be willing to
pay for the nutrients available in compost if there is no surplus animal manure available in the
neighbouring area. Organic agriculture often pays more for compost products as compared
with high-input agriculture. The nutrient content of composted BMW can be high thus
paying for transportation to and application on farmland up to 20-40 km away, Farmers only
apply the compost for a short period during both spring and autumn, which is a key
consideration when developing a production and marketing plan for a plant.

Organic farming is dependent upon supplementary phosphorous and potassium nutrients
from external sources, especially when growing vegetables or if the farm is non (animal)
husbandry. Within the agricultural sector, organic farming will pay the highest price for
compost (assuming that local supplies of manure are insufficient). The agricultural market is
sensitive towards public media discussions, and vegetable growers are often not allowed to use
composted BMW due to the food producer’s fear of negative consumer reactions. The
establishment and maintenance of good connections with the farmers associations and the
food producers is therefore recommended. The importance of continuously documenting
low heavy metal content and pathogen inactivation cannot be underestimated.

A declaration targeted at the agricultural sector should comprise information about N-total,
ammonia-N, nitrate-N, N-available 1. yr. (Spring, Autumn-application), P-total, K-total,
Mg-total, S-total, liming effect (as CaCO, or Ca0), pH, organic matter, dry matter, volume
weight, visible impurities, heavy metals, possible organic pollutants, sanitary treatment and
compliance with the content of possible indicator micro-organisms. Nutrient content should
be stated in kg/tonne fresh weight compost. For most uses within agriculture a fairly fresh
compost is preferable to a very stable compost, since the latter has a lower content of available
nitrogen. The user guidelines, i.e. directions for application, should deal with the permitted
amounts according to present fertilisation legislation (e.g., max 170 kg N-total per hectare
per year). They should also deal with application methods and crops on the area with respect
to sanitary treatment/level of indicator micro-organisms. It should be noted that the fibres
produced by many anaerobic digestion processes are best applied before sowing and should
be lightly worked into the topsoil. If left on the surface, a substantial part of the plant-
available nitrogen will evaporate due to a high content of ammonia and a high pH-value.
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Silviculture is defined as the commercial growing of trees, other than fruit trees, for imber
exploitation purposes and coppicing. Regulations for compost application in silviculture are
comparable to those for agricultural application though lower levels of nitrogen are needed.
Application of compost is most beneficial in areas with topsoils low in organic matter (<2 %).
The establishment of forest in previous agricultural land, where high rate agricultural
production took place within the last few years, does not benefit from any form of
fertilisation, nor from organic fertilisers if the organic matter of the soil is sufficient.

2.2.4. Landscaping

The landscaping sector is a very important market for compost products, especially in
metropolitan areas. The sector demands stable or very stable composts free of weeds, with a
low level of visible impurities and with good handling properties. High prices are paid for
refined compost products, e.g., topsoil mixtures/substitutes, mulches for shrubbery,
topdressing for lawns and ball playing pitches. Urban topsoil is often of poor quality (low in
organic matter, compacted, damaged by usage of all-purpose pesticides) therefore additional
sources of humus and beneficial micro-organisms are desirable. The extended use of woody
plants within this sector makes the slow release of fertiliser properties of compost an
advantage. Generally, the sector prefers composts low in nutrients for most uses. Some plant
species used in landscaping are sensitive to chloride and prefer low pH.

A general compost declaration for the landscaping sector should comprise the same
information as for agriculture, except for nutrient content being stated in kg/m® and not kg/
tonne, Information about electrical conductivity, content of weeds and degree of stability
must be added. Mulches should have a content below 10 % (w/w) of particles <5 mm
(Carlsbzk, 1997a; BGK, 2000).

Terms of delivery (delivery within one or a few days) are very important when dealing with the
landscaping market. Detailed guidelines are very important when marketing compost for the
landscape sector. Recommended use for establishment tasks as well as for maintenance tasks
must be stated, including possible need for supplementary nitrogen.

The reclamation of former landfills and mines, or soil sanitation of leftovers/debris from
mining, can consume large amounts of, mostly, locally produced compost within a short
period of time, Recommendations for soil improvement and the production of topsoil mixes
with compost also apply for reclamation purposes. The landscaping market is dependent
upon the level of construction activity in the region.

2.2.5. Private gardens and homes

Compost with a high content of nutrients is best suited for vegetable growing, while pure
garden waste compost is well suited for perennials, bushes and trees. Many municipality-
owned composting plants consider that returning compost made from the collected waste
back to the households that supplied the waste is important because it encourages people to
continue their participation in source separation and separate collection schemes.

Pricing of compost marketed towards the private garden sector is mostly politically controlled.
Regional campaigns in spring with low (subsidised) product/transportation prices or ‘pick up
a trailer full of compost for free’ are very successful and can result in outlets of amounts
greater than during the rest of the year. Compost for private collection is often distributed to
local locations (‘recycling depots’, “Waste centres’) to avoid any disturbance of the
production including possible accidents as well as a way to lower the overall energy
consumption for transportation.

Compost for the private garden sector must be of high visual quality and without malodours.
Finely screened compost is more easily marketed than coarsely screened compost. A short
guide with simple application hints is very important. Nutrient contents should be stated in
kg/m?® To ensure maximum environmental benefit it should be mentioned, that the use of
compost renders any fertilisation with phosphorous and potassium (including NPK-Afertilisers)
superfluous. However, for low nutrient composts like garden compost, the application of
additional nitrogen is still needed for the growing of vegetables and a few other plant types
such as roses.
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2.2.6. Fruit and wine growing

In wine growing, mulching is fairly common for soil improvement, for reduction of water
evaporation and to suppress annual weeds. Composts with a very low nutrient content and a
very low content of particles (< 5 mm) are best suited for mulching. The continuous but slow
degradation of the mulch will supply the wine with most of the needed nutrients.

The growing of apples, pears and most stone fruits requires large quantities of potassium. The
maintenance of a topsoil with a high pH is desirable. Using compost can fulfil both needs.
The ground below the tree rows are kept free of weeds by the use of herbicides in high input
horticulture, and by weeding or mulching with, for example, garden compost in organic
horticulture. Berries have very different needs regarding nutrient levels and pH from fruit
trees such as apples and pears and are often very sensitive to chloride. For berry growing, only
a very small yearly supply of compost can be recommended.

The declarations on composts to be used in fruit and wine growing should contain the same
information as for similar use in the landscape sector. Suggestions and information about
machinery needed for the application of mulches are valuable, and a possibility to sub-let the
needed machinery from the composting plant will be a competitive advantage in the
marketing of compost.

2.2.7. Nurseries and greenhouses

The nursery sector can be divided into plants growing in fields and plants growing in
containers/pots, and both ways of plant growing can benefit from the use of compost. Field
nurseries need a supply of nutrients and of humus. They are experiencing increasing soil
structural problems due to the continuing removal of both plant tops and most of the plant
root system. The type of declaration needed and user directions are the same as for the
agricultural sector.

Container nurseries are interested in improved growth media and it can be a well paying
niche for compost producers. The compost must be of uniform high quality, stable with good
structural qualities, and guaranteed free of phytotoxic elements, pathogens, weeds and visible
impurities. The slow release nutrient properties of compost are valued. The declaration must
include all traditional analyses of growth media, including a number of soluble/plant
available nutrients. The total and available content of chloride CI- must be sufficiently low not
to cause problems.

A few ready-made blends comparable to the traditionally used growth media are best
marketed for the container-nursery niche. Physical parameters like air-filled porosity and
water retention must be checked for short-term and long-term compliance with the standards
and growth performance trials before marketing is recommended. Container nurseries are
often specialised in growing very few plant species and know the exact needs of these species.
The growth media producer must account for this. Nurseries are experiencing increasing
problems with root pathogens which cannot be eliminated by use of fungicides. Disease
suppressing properties are inherent in several types of compost, which can be useful to the
nursery sector (Hoitink et al., 1997).

The professional greenhouse sector is probably the most difficult sector for compost products
to enter with its very high demands for uniformity, quality and documentation. The
greenhouse sector pays high prices for the right product, but the costs of product
development and marketing are also high. The type of declarations needed for this sector are
the same as those needed for the nursery sector, though often only one plant species is grown.
The quality requirements for growth media to be used in hobby greenhouses or for potted
indoor plants in private houses are lower, but this is counterbalanced by high packing costs
and low-paying middlemen.

2.2.8. Slurry from anaerobic digestion

Slurry from anaerobic digestion is used in agriculture only. Due to a low content of nutrients
per tonne, the slurry should be used on farms situated within a radius of 5-10 km from the
anaerobic digestion facility. If the fibre fraction of the slurry is separated, the remaining thin
slurry must be used on neighbouring farms; some facilities choose to discharge such slurry. A
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very large part of the nitrogen in digested slurry is ammonia and the pH of slurry is high. The
use of the right application equipment and avoiding windy and sunny weather, when applying
the slurry is therefore very important to avoid high losses of ammonia-nitrogen. Slurry from
anaerobic digestion is declared for content of N-total, ammonia-N, P-total, K-total, Mg-total, §-
total, liming effect (as CaCO, or CaO) pH, dry matter, organic matter, visible impurities,
heavy metals, possible organic pollutants, sanitary treatment and compliance with the content
of possible indicator micro-organisms. Nutrient content is stated in kg/tonne. For general
considerations, see the section on marketing of compost for agriculture.

The fibres are best suited for agricultural usage, while a post-treatment composting stage is
needed for general marketing into other sectors.

2.3. Energy

There are several ways of utilising energy produced from the treatment of BMW. An overview
is provided in Figure 2 below, with an indication of market size (small to extra-large) and
value. In the following paragraphs, the various markets for energy in different sectors are
described.
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2.3.1. Gas

Biogas may be used in a gas-engine or boiler at the biogas plant. Biogas can be added to the
natural gas network after expensive and comprehensive gas treatment to meet natural gas
quality standards. Another option is to supply an isolated network with biogas using a
controlled mixture of natural gas and air as back-up. Biogas can also be compressed and used
as fuel for public transport (buses).

Raw product gas from pyrolysis and gasification is not suitable for distribution. A consumer of
pyrolysis or raw product gas from gasification of waste must therefore be located adjacent to
the plant in order to avoid condensation of tarry substances in the pipes. The gas can be used
on site, for example in a steam boiler for incineration under controlled conditions.
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Contrary to pyrolysis gas, cleaned product or synthesis gas can — as for biogas — be
distributed several kilometres in separate pipes and used to power an engine or even a gas
turbine, but clean-up demands are very strict. Gas clean-up normally results in contaminated
wastewater as a by-product, which also needs cleaning or may be returned to the process.
Strict safety measures must be taken if product gas is distributed, due to the high content of
carbon monoxide in the product gas. In some cases emissions of nitrogen oxides NO, and
unburned hydrocarbons may be a limiting factor depending on local legislation.

2.3.2. Electric power

It is possible to produce electricity from biogas and thermal waste treatment processes but
reliable consumers with a known demand are required. Power generation can have a large
impact on plant economics but this depends on tariff structures, possible subsidies, contracts
for the supply of electricity to a consumer or the public power utility/ distribution company/
power procurer. Electric power production can normally be sold to the public grid, but the
price, which can be obtained, depends largely on political criteria.

The power procurer is responsible for ensuring a power production meeting the power needs
of a geographic area. Any contract for the supply of electricity will be arranged through
negotiations with this body meaning that a competitive electricity market will exist. The price
for electricity under this regime will tend towards the lowest possible price, thus encouraging
only the most modern and efficient generation methods. The pool price for electricity is
presently often in the range of EUR 25-35 /MWh. This price will serve as a benchmark for
the negotiations. If power can be sold directly to a consumer or in countries, where non-fossil
fuel utilisation (e.g. biogas) is subsidised, a payment of around EUR 50 /MWh may be
achieved.

The potential revenue from sales of electricity from a treatment plant ranges typically from
EUR 15 to 25 per tonne of waste, based on a net electric efficiency of 20 % and a lower
calorific value of 10 M]/kg. Compared with a gate fee of say EUR 40 per tonne for a modern
WTE facility, the significance of this revenue source to the facility is apparent. The grid
connection costs depend largely on the actual site location and whether the size of the plant
fits the conditions and capacity of the present grid.

2.3.3. District heating

The market for heat is dependent on housing and/or industries, which can be connected to a
district heating system. The economic viability of a district heating project is dependent on
the location, the distance from the incinerator to the consumers, tariff structures and the heat
prices of the actual market. Depending on location, housing for 20 000 people and office
complexes and shops with 15-18 000 employees could represent a heat market of more than
100 000 MWh per year.

District heating may be a main product, provided that there is a sufficient heat market and an
existing district-heating scheme. For new plants it is necessary to establish a district heating
network, central peak load and back-up boilers. Existing supply with natural gas may inhibit
the development of a district-heating scheme. If a new district-heating network has to be
established the income from selling heat to the network is normally very low due to the capital
cost for the network.

District heating temperatures are normally 90/45°C flow and return temperature in winter
and 70/50°C during summer. District heating can also drive absorption chilling machines for
cooling purposes during summer months or for industrial use and cold stores (not freezing).
Waste heat in excess of demand, for example, in the summer, must be discharged using a
nearby water stream or air-cooled coils, Waste heat may to some extend also be used to dry
incoming waste, for example, sewage sludge, in cases where the moisture content is high.

2.3.4. Steam for process heating

Dry saturated steam can be supplied to a nearby industry as process heating provided that
there is a market. Steam is normally needed at 6-10 bar and cannot be transported over
longer distances due to pressure loss in the piping system. If condensate is not returned it
implies a cost for water treatment for the make-up water. Returned condensate may contain
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harmful impurities for the steam cycle. It should be noted that steam supply to an external
user results in a reduction of the electricity output from the turbine, especially in the case of
condensing turbines. The potential outputs should therefore be balanced carefully in order
to maximise the plant’s revenue from sales of energy. The value of steam for process heating is
typically negotiated with each customer and is therefore less quantifiable than the value of,
for example, electricity.

2.3.5. Char/pyrolysis coke

Char from waste pyrolysis itself can be used as fuel in a waste incinerator. If inert material and
solids are separated from the char it may be blown directly into the furnace of a waste
incinerator (e.g. as demonstrated at the Haslev Plant in Denmark), or, alternatively, coal dust
burners can be used. The combustion characteristics of the char are similar to pulverised
bituminous coal. However, in Germany at present char from pyrolysis units is being disposed
of or used for co-combustion in coal fired power plants. Future EU limits on maximum
allowable proportions in landfilled waste will rule out the deposition of char in landfill sites.

Some producers claim that their washed char product after de-watering can be delivered to
and used in cement kilns. However, until now this has been done at zero cost. Cement
manufacturers present very strict acceptance criteria in relation to chlorine and alkali metals
as they form a swelling gel together with silica, which can cause micro cracks in the concrete.
A Danish cement manufacturer has set the following limits:

Sodium: Max. 0.18 mg Na,O per kg of coke (25 MJ/kg).
Potassium: Max. 0.8 mg K,O per kg of coke (25 MJ/kg).
Sulphur: 0.4-0.5 % on weight basis.

Chlorine: 0.005 % on weight basis.

The produced char (or part stream thereof) may also be activated to produce activated
carbon for use in flue gas cleaning of the plant itself or associated mass burn WTE
incinerators. The value of activated carbon is high, about EUR 1 000 per tonne depending on
the quality. However, the market for this product is relatively small.

2.4. Recyclable products from incineration and gasification

The value of all of the recyclable materials from any process will depend principally on the
existence or otherwise of a market for materials. In order to find a use and market, the quality
of a particular material needs to be matched to its application. Certain applications may be
more suitable than others with a degree of testing and evaluation being required in all cases.
The higher the quality of the material, the greater its usefulness and value, but to achieve this
level an amount of refining will be necessary, reducing the net benefit to the producer. The
final value of any product will be established only after a period of active marketing and trials
whereby potential users may be informed and convinced of its worth. The following products
are being recycled successfully at various locations:

* washed and granulated slag/clinker can be recycled in road construction projects as a sub-
base material and also in the cement industry as a filler material. The inert slag/clinker will
meet competition from the existing gravel pit, which normally can produce sufficient
amounts at low cost i.e. about EUR 0.5 per tonne. Recycling of construction waste will also
generate considerable amounts of gravel;

* grit, glass and ceramics can be recycled for back filling (dams, quarries). The value of the
mixture is estimated to about EUR 2 per tonne. The value of mixed coloured glass is roughly
EUR 1 per tonne;

¢ ferrous metal can be recycled to an iron smelt with a value of about EUR 10 per tonne;

* non-ferrous metal, especially copper and aluminium, can be recycled for smelting, but the
value is very dependent on the amount of impurities as e.g. chrome. Recovered metals can
be sold to the local scrap market, at market price, if the materials are considered to be of
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sufficiently high quality. It is preferable to source separate metal instead of separating
copper, aluminium and glass/ceramics from the slag;
¢ chemical bulk. In some cases CaSO, for gypsum board production can be produced or HCI

for acid production.

2.5. Residuals from incineration

Fly ash and dry flue gas cleaning products are hazardous wastes that have to be disposed of in
a controlled and environmentally acceptable manner. Sludge from flue gas cleaning products
is normally treated as fly ash and often mixed and stabilised with fly ash or lime for deposition
at, for instance, a hazardous waste landfill, with a dryness of 65 % dry matter. Wastewater must
be fed to a water treatment plant, which will typically be part of the overall facility.

2.6. Overview of markets and products

Selection of appropriate treatment methods for biodegradable waste should be based on the
criteria mentioned in Section 5.1 including an evaluation of the possible markets in the
particular planning area. Table 10 provides an overview of the market options related to the
products that may result from various treatments.

Overview of market options _
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Agriculture; forestry; fruit and wine gardens; plant nurseries; private
gardens; parks; landscaping; ground rehabilitation

Fibre fraction (anaerobic digestion)

Agriculture; forestry; ground rehabilitation

Liquid fertiliser

Agriculture

Electricity

Ordinary power supply system; industry

Steam

Electricity production; industry

Heated water

Ordinary district heating systems; industry

Clinker

Construction industry; civil works

Grit, glass and slag

Civil works; ground rehabilitation
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Anaerobic Digestion of the Organic Fraction
of Municipal Solid Waste in Europe
— Status, Experience and Prospects —
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Abstract

Anaerobic digestion has come of age in the field of the treatment of the organic fraction
derived from municipal solid waste, more so than any other alternative treatment technology
developed in the last 20 years. With a total of 244 plants and a capacity of almost 8 million
ton of organics treatment capacity, anaerobic digestion is already taking care of about
25 % of the biological treatment in Europe. In The Netherlands and Belgium, it is expected
that 80 % of the composting plants will have anaerobic digestion as the primary treatment
technology by the year 2015. Long term successful experience has made anaerobic diges-
tion the preferred treatment technology for the MSW organics, making use of a variety
of technological approaches and systems. It can only be expected that anaerobic digestion
will continue to increase on a steady basis, not only because of the production of renewable
energy but also because of the reduction in odor potential and surface area required.
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1. Introduction

The management of municipal solid waste (MSW) has been subject to major developments
during the past 20 years. At the end of the ‘80s, landfilling and mass burn incineration were
still the major methods by which MSW was disposed of. Composting made up a small
percentage of the disposal and was on the decline because of major quality challenges due
to heavy metals and inert materials in the final end-product. Recycling was limited to paper
and glass and easily recoverable materials.

Major progress was made in all areas of waste management but the introduction of anae-
robic digestion into the treatment of MSW is one of the most successful and innovative
technology developments observed during the last two decades in the waste management
field. Anaerobic digestion has become fully accepted as a proven and an even preferred
method for the intensive biodegradation phase of organic fractions derived from MSW.

Even though continued progress has been made with other alternative treatment techno-
logies (gasification, pyrolysis, plasma, biological drying, etc.), these technologies have by
far not seen the same widespread implementation that anaerobic digestion has been able to
achieve. In Europe alone, 244 installations dealing with the organic fraction of MSW as a
significant portion of the feedstock have been constructed or are permitted and contracted
to be constructed (up to 2014). The cumulative capacity of all of these anaerobic digestion
plants amounts to 7,750,000 ton per year of organics going into the digestion phase. If one
assumes 300 kg of biodegradable waste generated per person and per year', this capacity
represents about 5 % of the biodegradable waste generated across Europe (excluding for-
mer USSR-states) by 550 million inhabitants. In addition, this capacity represents 25 %
of all biological treatment, which is estimated at around 20 % of all municipal solid waste
disposal in Europe. However, it should be noted that probably 10 to 15 % of the plants are
no longer in operation. This could be partially compensated by the too low (inventoried)
capacity to be constructed in 2014, as there are undoubtedly projects that are not included
in the assessment yet.

Countries having the largest capacity installed are Germany with about 2 million tons of
annual capacity, and Spain with 1.6 million tons (see Figure 1). However, if one adjusts for
the number of inhabitants, then countries like The Netherlands and Switzerland become
the highest? in installed annual capacity of respectively 52,400 tons per million people and
49,000 tons per million people (see Figure 2). The Netherlands have implemented a strategic
initiative in order to promote anaerobic digestion of MSW-derived organics during the last
three years. The country has a very well developed infrastructure for natural gas but as the
gas wells are running dry in the North Sea, the government is intent on producing a large
amount of biomethane which can be distributed across the country. The Netherlands have
the ambition to replace 15 to 20 % of the natural gas by green gas by 2030.

One big difference between the two countries is that the sizes of the plants are very different.
The average size of an anaerobic digester is 31,700 tons per year in Europe but there exists
a big variation. The Netherlands has large plants (average capacity = 54,000 tons), while
Switzerland installed many small plants (average capacity = 14,000 tons). This reflects the
dense population in The Netherlands and the drive to lower costs, while in Switzerland the
split is due to geographical complications in transporting waste from one area to another.

! Municipal Solid Waste (MSW) generation in the EU-27 has been stabilizing at around 520 kg/capita since 2000.
It is assumed that about 60 % of that waste is organic.

? Except for Malta and Luxemburg, but these countries can be considered as an exception due to their small
surface.
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The largest plants can be found in France (average size of 56,130 tons per year) and the
smallest plants can be found in Sweden (average size of 10,000 tons per year).
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Figure 2:  Installed capacity per million inhabitants and per country
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The above mentioned figures show that geographical parameters and country policies have
a strong impact on the type of AD plants that a country will implement. France does not
stimulate source separation and likes to concentrate everything in cities or metropolises
(resulting in large treatment facilities), while Sweden focuses on local (small scale) digestion
of biowaste. From an economic perspective, plants should be at least 30,000 ton per year in
capacity into the digester, and preferably even 40,000 to 50,000 ton per year, unless other
restrictions or financial aspects apply.

2. The rise of anaerobic digestion

The first anaerobic digestion plants were all constructed for the treatment of mixed municipal
solid waste, as no source separate collection existed at the time. The rapid rise of source
separate collection in the ‘90s triggered the implementation of a large number of anaerobic
digestion plants, even though the technology was still in its infancy. It was in the first place
the number of composting plants that increased dramatically again after years of decline,
and a number of those plants opted for anaerobic digestion. The fact that the feedstock
derived from source separate collection was much cleaner, spurred the development and
adaptation of more conventional digestion technologies, sometimes with mixed success.

Anaerobic digestion used to be anathema in the world of composting. Anaerobic meant
big operational problems and odor issues. Now, anaerobic digestion and composting go
hand in hand in many ways. Anaerobic digestion is used to replace the intensive aerobic
composting phase but is always followed by a dewatering step to produce a digested cake
that can be further aerated and turned into a high quality compost. Or a fraction of the
waste (the wetter and most digestible fraction) is separated and digested, while the larger
woody waste is treated in simple green waste composting plants or is used as a bulking
agent for the treatment of the digestate coming from the wetter fraction.

Installed capacity per million inhabitants
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Figure 3:  Increase in capacity per million inhabitants per country
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The construction of digestion capacity has not been explosive but steady. It cannot be said
that anaerobic digestion is cheaper than aerobic composting, even compared to in-vessel
composting. However, anaerobic digestion offers the opportunity to produce renewable
energy, to reduce the surface area of the site and to significantly reduce the odor nuisance
of the plants. All in all, a composting plant with anaerobic digestion offers a higher quality
of treatment but at an extra price, except for specific cases,

In Figure 3 an overview can be found of the increase in capacity in the most important
countries (countries with the highest installed capacity per million inhabitants). Countries
like Switzerland, the Netherlands and Germany were early adopters (and whereby the
Netherlands seems to be only now on cruising speed), while France and Spain started much
later with the implementation of anaerobic digestion as a treatment method for MSW. The
leveling off in 2014 is due to the limited number of plants that are now already known to
be contracted for startup in that year.

3. Current state-of-the art in Europe
3.1. Method description

In order to get an accurate overview over the status of anaerobic digestion of the organic
fraction of MSW in Europe, the following criteria were taken into account in order to be
taken up in the assessment:

« Atleast 10 % organic solid waste from household origin needs to be treated in the plant,
with a minimum capacity of 3,000 ton per year.

o The capacity taken into consideration is the designed capacity for the plant, unless
specified differently by the supplier/operator. For biowaste, the total capacity of the
biowaste plant was used while for mixed and residual waste plants, the actual capacity
going into the digesters was used.

« Plants were not eliminated if operation ceased.

o The plants taken into consideration have to be at least under construction or contracted
and situated in Europe. A prognosis was made for 2013 and 2014 based on awarded
tenders.

With these criteria, a quantitative analysis was made on the installed annual capacity as
such. But as the anaerobic digestion plants can be divided into different subcategories, a
more thorough analysis was made on the installed capacity. The most important process
parameters that can be used to distinguish between the different anaerobic digestion plants
are operating temperature, moisture content, complexity, feedstock and codigestion. Below,
some trends per process parameter are presented.

3.2. Mesophilic or Thermophilic

Mesophilic digesters operate at a temperature between 35 °C and 40 °C, while thermophilic
digesters operate between 50 °C and 55 °C.

Cumulative installed percentage in 2014
P eter Temperature
G = e = = Table 1: Cumulative percentage of meso-
Mesophilic | Themophilic philic and thermophilic capacity
Cumulative installed % 67 % 33 % installed in 2014
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Mesophilic digestion has always been predominant, mainly because it is the temperature
of choice for most of the applications in the field of wastewater, manure and sewage sludge
digestion. Other reasons are the smaller need for heating and because it was considered
a more stable process. However, thermophilic digestion has always played an important
role in the digestion of the organic fraction of MSW. Except for the period of 2005-2007
when a lot of wet mesophilic plants were installed, thermophilic digestion has always had
a market share of about 30 to 40 %. For the period 2010-2014, this will even be slightly
higher. The need for heating plays a smaller role in dry digestion systems, while biogas
production rates can be 30 to 50 % higher compared to mesophilic digestion, using the
same technology. Stable thermophilic large scale performance has been proven over many
years of operation by several technologies.

3.3. Single feedstock or Codigestion

Table2:  Cumulative percentage of solid  In household waste digestion, the addition
waste and codigestion capacity  of other products to the organic fraction
installed in 2014 of MSW (=codigestion) used to be rather

the exception in the last 15 years. This can

be explained by the fact that AD plants
treating MSW are usually dedicated plants

(e.g. with a pre-treatment tailor made to a

Cumulative installed % | 89 % 1% specific waste stream with a particular com-

position). However, a small augmentation

in the number of codigestion plants can be
observed (up to 13 % of the installed capacity in the last 2 years). Probably, the strong rise
in codigestion facilities in the agro-industrial sector has shown that adding co-products
could also be an option for operators of MSW-plants to improve their process or the eco-
nomics of the plant.

Cumulative installed percentage in 2014
Parameter Codigestion
Solid waste | Codigestion

Nonetheless, it is important to realize that some facilities foresee this option but make no
(or little) use of it and in general, the amount of co-products is rather low (e.g. 10 to 15 %).

3.4. Single phase or Two Phase

Table3: ~ Cumulative percentage ofonephase  The number of plants that apply two-phase
and two phase capacity installed in  digestion for the treatment of MSW, in
2014 which there is a separate hydrolysis phase
followed by the actual methanization phase,
- has continued to decline since the beginning
Parameter Complexity g .

of the nineties. Many high-rate one-phase
One phase | Two phase systems have been installed and have proven
Cumulative installed % 93 % 7% to be efficient (such as the DRANCO sys-
tem). No immediate change is expected in
the trend of this parameter, also due to the
higher investment and operating costs for

running two different processes.

Cumulative installed percentage in 2014

3.5. Wet or Dry
In general, dry digestion is considered to have > 15 % total solids (TS) in the digester.

522



Anaerobic Digestion of the Organic Fraction of Municipal Solid Waste in Europe

Table4: ~ Cumulative percentage of wet and  In the beginning of the ‘90s, most digesters
dry capacity installed in 2014 were working at a high total solids-content

Cumulative installed percentage in 2014 Eﬁ;‘;UtDZOY 9?11;2smtii)rlln;t:lslee:ilr;?sic:{w‘:;:
Parameter Moisture content been predominant, excluding the (above

Wet Dry mentioned) period of 2005-2007 with the

Cumulative installed % | 38 % 62 % construction of large wet digestion systems

in Spain.

During the last 5 years, dry digestion accounts for about 70 % of the installed capacity
(resulting in a cumulative market share of about 62 %).

3.6. Biowaste or Mixed Waste

Table5:  Cumulative percentage of wet and  The parameter feedstock probably shows the

dry capacity installed in 2014 highest variation during the evaluated peri-

od (1990-2014). In the beginning, the few

digesters that were installed were all treating

mixed waste (because there was hardly any

Biowaste | Mixedwaste |  source separation). When more and more

Cumulative installed % 55 % 45 % countries started to implement source se-

gregation in the nineties, the number of AD

plants treating biowaste increased rapidly.

During the period 2000-2006, many plants

were installed in countries were source separation is not common (resulting in a sharp

rise in the amount of mixed waste plants). However, during the last period (2006-2014),

an upward trend of plants treating biowaste can be observed, as source separate collection

is implemented in more and more countries. By 2014 about 55 % of the installed capacity
is destined to treat biowaste.

Cumulative installed percentage in 2014
Parameter Feedstock

4. Experience

Many anaerobic digestion plants have operated reliably for 10-15 years and to even more
than 20 years. Based on the experiences gained, one can only expect that plants will become
more and more reliable, as mistakes are corrected and less performing technologies are
eliminated.

The problems must not be underestimated in building and designing new plants though,
not only from a technical perspective but also from a biological perspective. A thorough
knowledge of the composition of the waste is useful in order to accurately assess the most
appropriate technology as well as the economic ramifications. Different feedstocks in dif-
ferent countries will have widely varying properties and biogas yields.

Experience has shown that not all plants and technologies have been equally successful.
Mixed or residual waste (residual waste is the waste left after source separate collection of
the biowaste fraction) digestion is the most challenging as the feedstock poses the most
problems due to the high level of contaminants in the organics. Sedimentation and forma-
tion of a floating layer need to be prevented by either operating under dry conditions or
eliminating the contaminants in an effective pretreatment in order to allow wet fermenta-
tion. Also the treatment of source separated organics needs to be carefully designed. Some
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source separated organics contain large amounts of sand due to the sandy soils in the area
and depending on the amount of yard waste that is added to the feedstock, while the woody
waste can form a floating layer.

Alternative solutions have been to limit the kind of waste that is collected for digestion to
pure food waste (excluding wood or yard waste) or to mix in large amounts of yard waste
and treat the wastes in simple tunnel dry batch systems.

5. Prospects

The prospects for anaerobic digestion are steadily improving, and a continued steady in-
crease of capacity can be expected. Anaerobic digestion will continue to replace the first
intensive composting step for the treatment of more and more biodegradable waste from
MSW. Countries like The Netherlands and Belgium will have 80 % or more of the existing
composting plants equipped with an anaerobic digestion system by the year 2015, based
on the planning. Now already, the vast majority of tenders in the Supplement to the Official
Journal of the European Union (dedicated to European public procurement) requires anae-
robic digestion as the first step of the biological treatment process.

One of the major developments that will undoubtedly continue to increase has been to
insert an anaerobic digester into already existing composting plants. Many composting
plants that were constructed for source separated organics were aerobic systems as the
anaerobic technologies were still in full development. However, these plants are now 15 to
20 years old and need an upgrade. The insertion of anaerobic digestion as a first phase of
the treatment process is a topic at almost all of these aging plants. Insertion of an anaerobic
digestion allows to use the existing equipment and also retain the same site due to the low
requirement for surface area, thereby reducing the investment needed (see Figure 4) and
making anaerobic digestion the most economically attractive upgrade of the facility. The
biological treatment plant becomes an energy producer (instead of only an energy consu-
mer), and insertion of anaerobic digestion also reduces odor problems.

Figure 4:

Anaerobic digestion plant in
Hengelo (The Netherlands)
showing integration of an anae-
robic digestion into an existing
composting plant

Also mixed waste sorting and composting plants and even incineration plants can benefit
from the insertion of an anaerobic digestion system for the most biodegradable part of the
waste. Several projects have been constructed or are slated for these applications.
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Another development in the last five years has been the construction of batch tunnel dry
digestion systems (see Figure 5). These digestion systems offer a low technology solution
in comparison with the more technologically advanced continuous systems. Sophisticated
pumps and processing equipment are replaced by front-end loaders and manpower. Due to
the modular nature of these simple systems, they have an advantage for smaller capacities
and for plants where stepwise augmentation of the capacity is desired.

Figure 5:

Batch digestion in Germany

From a geographical perspective, a major development of the digestion technology for
the organic fraction of MSW can be expected in the previous Eastern European countries
where the EU standards and regulations need to be implemented over the coming years.
Higher levels of recycling and reduced disposal of organics into landfills will stimulate the
expansion of digestion capacity in those countries.

6. Conclusions

Anaerobic digestion has been demonstrated to be a viable alternative waste treatment
method for the handling of the organic fraction of MSW and is a fully accepted proven
technology. In many cases, it is the preferred treatment technology for the intensive phase
of biological treatment. Several countries will have a large majority of the composting or
MBT plants equipped with an anaerobic digestion step.

The digestion of the organic fraction of MSW has matured as a technology. Many inno-
vative improvements and developments have been made during the first twenty years. An
ever widening variety of technologies offering different approaches have been developed
in order to efficiently treat the organic fraction coming from MSW. Anaerobic digestion
will play a steadily increasing role in the field of the biological treatment of MSW organics.
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