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FOCO

CORSAN

“Para ser sustentavel deve garantir o
direito das pessoas.”

Marcos do Direito Humano:

Acesso a Agua Potdvel e Segura e ao Saneamento a custos razoaveis.
(Nag¢bes Unidas)




Desenvolvimento sustentavel

CORSAN

dlidade em vez de quantidade, com a reducao do
opde materias-primas e produtos e o aumento da
reutilizacao e da reciclagem.

Sociedade

Suportavel

Ambiente



Conceilto Saneamento

CORSAN

Conjunto de servicos,
infraestruturas e instalacbes de
abastecimento de agua,
esgotamento sanitario, limpeza
urbana e manejo de residuos solidos
e drenagem de aguas pluviais

urbanas.
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Agendo

CORSAN

- CORSAN

= Desafios

= Oportunidades
= Acdes no Mundo
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CORSAN

alldade dos produtos e eficiéncia dos
icos, cumprindo o papel social da companhia.
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Atuacao

CORSAN

= Agua 2.587.946 economias
= Esgoto 310.295 economias

= Aguatratada  451milhdes m3/2014

= Esgototratado  45milhdes m3/2014

= (Contratos e Concessoes 314
= (Contratos Renovados 282
= Contratos sem esgoto 35

* Fundo de Gestao Compartilhada 34

Fonte: Relatdrio Contdbil CORSAN/2014 — Relatério Operacional




Producao Lodo e Outros

CORSAN

Milhares
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= Agua da Lavagem do Filtros - 20 milhdes m3/ano
= Residuo da Desarenacao - 3.227 m3/ano

= Esgoto Tratado - 45 milhdes m3/ano
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Projetos Piloto

Projeto de pesquisa — Incorporacao do lodo de ETA em Blocos Ceramicos
UFRGS/LEAMet.

Aplicacao em Escala Piloto — Producao de Bloco de Vedacao com lodo de ETA na
Olaria Soster.

Projeto de Pesquisa EMBRAPA Uva e Vinho - Incorporac¢ao no Solo do lodo de
ETA.

Aplicacao em Escala Piloto — Jardinagem e hortoflorestal do Lodo de ETE em
Gramado.

Projeto de Pesquisa EMBRAPA - Incorpora¢ao no Solo do lodo de ETA,
desenvolvimento de produtos e composi¢cdes com outros residuos da agricultura e
da mineracao.




Destinacao
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= LO 00536/2015 - Incorporacao de Residuos Industriais em Solo Agricola.
= LO 02581/2013 — Compostagem e Biodigestao Anaerdbia de Residuos Industriais.
Residuo Classe Il A - Adubo Classe A, B e D.

Usina de Compostagem
RST 287, Km 10 - Passo da Serra Montenegro - RS - Brasil
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Desafios

Implantar e operar as tecnologias sem afetar as tarifas
Universalizar e equalizar despesa e receita
Fazer que o usuario se ligue a rede coletora de esgoto

Atender ao aumento no volume de lodo de esgoto gerado com a
mudanca de tecnologia

Buscar formas de tratamento diferenciadas para o residuo do
saneamento em relacao ao residuo industrial

Atuar de forma compartilhada comprometendo as partes interessadas
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Investimento Agua e Esgoto

CORSAN

= 2013 - Brasil 4,3 e 4,7 bilhdes - 0,19% PIB
= 2013 — Regiao Sul 587 € 795 milhdes

= 2013 - Rio Grande do Sul 428 milhoes

= 2014 - CORSAN 252 milhoes*

= Agua R$ 1.322 a 4.320/domicilio

= Agua R$ 456 a 1.490/habitante

= Esgoto RS 3.142 a 5.176/domicilio

= Esgoto R$ 1.084 a 1.785/habitante

Fonte: SNIS 2013/*Relatério Contabil CORSAN/2014




Recursos 15 anos

CORSAN

8 bilhoes e Universalizacdo Agua e Esgoto

126 milhdes e Sistemas Desidratacdo e Reciclo
395 milhdes e Transporte 100 a 200 km

1,2 bilhao e Dispor em Aterro Classe IIA
821 milhoes e Destinar uso Agricola
383 milhdes e Dispor os Rejeitos Aterro Sanitdrio
509 milhoes  Investimento UTR’s

168 milhdes e Operacdo UTR’s

Fonte: PGRS 2014, CORSAN, TCC “Aguas do meu Rio Grande”’, 2013
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Capacidade Endividamento

Rio Grande do Sul
10.907.097 habitantes
497 Municipios
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De acordo com o Ministério do Meio Ambiente os Municipios com popula¢ao atée
30.000hab nao tem como financiar e manter uma infraestrutura de saneamento.

Fonte: FEE RS - http://dados.rs.gov.br/dataset/fee-dados-abertos-lista-de-variaveis



Tecnologias no Saneamento
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AGUA ESGOTO

Bombeamento Elevatodrias

Processo Fisico-quimico Primario/Secundario Lagoas

Aditivos Processo Fisico-quimico Lodos Ativados

Controle de odores
Terciario

Reuso ou reciclo de dgua Redso ou reciclo do esgoto

Tratamento do lodo Tratamento do Lodo

Transporte Transporte

Destinacao Destinacao

Controle e Monitoramento Controle e Monitoramento




= Exemplo Esfrutura ETA
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Rapid Mix Flocculation Basin
[ L) M Sedimentation Basin — Filters
Raw

I_ P v

(- = (- = ‘ (= =) =
Sedimentation Basin Sludge Spent Filter Filtered Water

Backwash
Process Residuals Streams Water
Residuals Treatment Processes often Combined M
- = *Recycle
* Sewer
Thickener/Lagoon » Stream
Discharge

Equalization Basin
SFBW Clarified | SFBW Settled

Thickener

Secondary Residual Streams Supernatant | Thickened Stream
*Recycle *Recycle e Thickener
* Sewer * Sewer » Sewer
« Stream « Stream « Other
Dewatering Discharge Discharge
Rsetfgl:'?és Mechanical/
Non-Mechanical
Dewatering
Liquid Dewatered Solids
Stream or
Sludge Cake

Source: Cornwell 2006
Figure 2.1 Major residual streams commonly generated by coagulation water treatment

plants

Fonte: Water Research Fundation 2009
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Oportunidades

Construir parcerias com Prefeituras, Secretarias Municipais de Obras e de Meio
Ambiente, Agéncias Reguladoras, Orgaos de Fiscalizacdo, Universidades e
Empresas

= Atuar de forma regionalizada de modo a reduzir os custos

= Buscar formas de valoracao dos residuos solidos e liquidos

= Buscar areciclagem dos residuos de forma mecanica, quimica ou energética
= Consolidar as praticas ja consagradas

= Envolver as cooperativas

Ser parte da solucao




[= NegocCios
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Argila 20 a 30%
Material Construcao

Areia 15 a 30%
R$ 50 a 100 mil/ano

Agricultura,
" Geragdo Energia

Areia 30%
R$ 300 mil/ano

MO 70% - Agricultura,
Gerac¢ao Energia

O gerenciamento € 30% do valor do tratamento.

A energia do lodo é 10 vezes a energia necessaria para o tratamento do esgoto.




NegocCios

CORSAN

Lot Areia 70%
, ¥4 R$ 165 mil/ano

Plastico 5%
22 mil kg/ano

1 kg Plastico gera energia igual 1kg de dleo diesel

Agua de Lavagem dos
Filtros
20 milhoes m3/ano

Esgoto Tratado
40 milhoes m3/ano
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Regionalizacdo
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Figura 56: Areas potencialmente favoriveis para a implantacio de unidades de destinacio final de residuos sélidos
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Figura 57 - Proposta de Regionalizacio para a gestio de residuos sélidos no RS.
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Unidades Regionalizadas

— Reduz os custos de a¢bes emergenciais

—| Reduz os custos de transporte

— Reduz os custos de destinacao final

— Atende a legislacao ambiental

— Atende as licencas de operacao

Permite autonomia e controle no gerenciamento
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Tratamento Infegrado
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) onstrucao
Civil
Banheiro _

Quimico

Gradeamento
Grosseiro

0ssa Drenagem
Séptica g Urbana
. Desarenagao .

Esgoto
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Tratamento Integrado

Necessidade Operacional Estudo de Viabilidade Negdcio
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Lodo ETA - EUA

Disposicao do Lodo

= Aterro sanitario, industrial ou perigoso
= Aplicagao no solo

= Wetland

= Disposi¢cao no oceano

= Incineracao

Disposicao do Efluente

= Descarga narede de esgoto ,
= Descarga direta: Wetland, superficial ou oceano \, |
= Aterro sanitario, industrial ou perigoso = -'"57"i;:’3'7ff'::;ii:»';f;‘:?
= Injecdo subterranea controlada por pocos (UIC) cilt s

T
.

TRI : " =y
' e i W T
et el A e:(‘

. Source: www.epa.gov
Fonte: Water Research Fundation, 2009 Class I well PR




= Lodo ETE - Europa

CORSAN

= Incineration para reducao do volume do lodo e recuperacao de energia, que pode ser
feita em uma planta de incineracdao ou com o lodo seco como combustivel planta
externa ou fornos de cimento.

= Olodo seco pode ser usado na industria de fertilizantes.

= O lodo pode ser usado na agricultura, sem ou com desague, no ultimo depois de
condicionado. O lodo seco pode ser espalhado como um fertilizante comercial, neste
caso o lodo ¢ estocado durante o inverno. Similar ao uso na agricultura € a aplicacao em
florestas, horticultura e viticultura.

= Incineracdo as cinzas usualmente sao dispostas em aterros, podem ser usadas na
industria da construcao.

= Aterro sanitario a disposicao do lodo desaguado ou parcialmente seco pode nao ser
permitido em todos os paises. Em alguns casos o lodo desaguado precisa ser
compostado antes da disposicao.

= Novas tecnologias: Gaseificacao, oxidacao umida e pirdlise de plasma

Agéncia Européia ambiental define prioridades para a destinacao do residuo:
e Minimizacao

Reciclagem

Incineracdo com recuperacao de energia

Disposicao em aterro

Sludge Treatment and Disposal By ISWA’s European Environment Agency Working Group on Sewage & Waterworks
Sludge Environmental Issues Series no. 7




CORSAN

Lodo ETE — Reino Unido

= Permitida a aplicacao direta do lodo de planta do tratamento lodo ativado em agricultura
particular.

= Reduc¢ao dos patogénicos com compostagem que atinge 55° por 2 semanas, seguido por
processo de maturacado e leira. Lodo estabilizado pode ser desidratado e seco em leitos de
secagem atingir as mesmas condicoes.

= Para uso na agricultura evitam a entrada no sistema de metais pesados porque sao dificeis
de remover do lodo.

= Reabilitacao de areas de minas, paisagismos em rodovias ou coberturas de aterros.
= Lodo condicionado € chamado de biossolido.

* O lodo altamente contaminado com metais pesados e substancias toxicas € convertido em
6leo usando Enersludge process (Austrdlia)¥*.

= O que nao pode ser reutilizado € disposto no aterro ou incinerado®.
*Capital e custos operacionais sao altos.

http://water.epa.gov/polwaste/wastewater/treatment/biosolids/

http://www.unep.or.jp/ietc/publications/freshwater/sb _summary/11.asp




Lodo ETE - EUA
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Monofill, 2%

Reclamation
and Forestry, 2%

Agriculture
36%
Class A
Products*
1%
MSW Landfill

28%

*(e.qg., treated for horticulture use)

Cite as: Center for Sustainable Systems, University of Michigan. 2014. “U.S.
Wastewater Treatment Factsheet.” Pub. No. CSS04-14. October 2014




do ETE — Europa e Ameérica do
Norte

Uso do lodo estabilizado no solo
Incineragao e recuperacao do fosforo
Incineracdao sem recuperacao do fosforo
Aterro sanitario

Europe North America

uLand application  mincineration  mLandfilling  ®Sea disposal

Helmut Rechberger and Lukas Egle (2011). Phosphorus in Water Quality and Waste Management, Integrated Waste
olume Il, Mr. Sunil Kumar (Ed.), ISBN: 978-953-307-447-4, InTech, DOI: 10.5772/18482. Available from:
2chopen.com/books/integrated-waste-management-volume-ii/phosphorus-in-water-quality-and-waste-management



Lodo ETE - Japao

CORSAN
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= Uso na agricultura — compostagem

= Matéria-prima na producao do cimento — lodo seco ou cinza
incineracao

= Recuperacao de energia da digestao anaerobia — biogas aquecimento,
geracao de energia e producao de células de combustivel.

http://nett21.gec.jp/GESAP/themes/themes3 2.html




= Lodo ETE — Japao
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6%

0,
= W Desidratado

M Seco ou Composto
¥ Incineragao cinza ou fusao

42%

M Aterro Sanitario Outros

W Agricultura B Material Construgao

http://nett21.gec.jp/GESAP/themes/themes3 2.html




Lodo ETE - Japao
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= (Carbonizacao e ativagao — carvao ativo alta drea superficial

= Material de construcao - tijolos permeaveis com a cinza da incineracao,
argila e pedacos de porcelana, aquecem a 1000C

= Fusao do lodo — base de estradas de rodagem, agregado do cimento e
asfalto e material de preenchimento

= Recuperacao do fosforo — cristalizacao do fosfato de aménio e magnésio
(MAP)

= Recuperac¢ao da energia térmica — usada para condicionar o ar de
prédios na area do tratamento ou regional

. N, .
N e

(Source: Sewerage Div.. Land Development Dept.. Chiba Prefectural Government)

http://nett21.gec.jp/GESAP/themes/themes3 2.html




Lodo ETE — Fukuoka Japado
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figures : sludge equivalent weight
figuresin ( ) :ash weight

(%2°96) 919499y

C

Incineration

6 S3Mton (1428 o)

The weight of solid wastes
became 7.5% by incineration

Source : Fukuoka Municipa Government

http://nett21.gec.jp/GESAP/themes/themes3 2.html




= Lodo ETE — Australia e Novo
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Melhorar a nossa compreensao das propriedades geotécnicas de biossdlido pode aumentar a gama de usos alternativos do produto

Co-geracao, producdo e recuperacdo de energia = Tijolos e material de construcio

Aplicacdo no solo na agricultura (producao de vinho, cereais,
pasto e oliva)

Vitrificacdo (producdo de vidro)

= Biocombustivel
Base de estradas , ] _
= Substituto combustivel (producao

Como fertilizante em florestamento de cimento)

Recuperacdo do solo (incluindo a cobertura de aterros) = Material de preenchimento

Paisagismo e solo superficial estabilizar taludes estradas

Compostagem = Joalherias

Incineracao

Aterros sanitirios http://www.biosolids.com.au/what-are-biosolids.php

http: . .asn.
Producdo de éleo a partir do lodo (experimental). p://www.awa.asn.au/



= Lodo ETE — Australia e Novo
CORSAN Zelandia

Coarse
screens
Resftricted
agricultural and
landscape rause
Screening
and gnt '
for disposal , Tertiary
Indirect potable
drinking) reusa
Disinfection ¢ ")
with chicrine Flltration
Wastewater and/or ultra RQC)‘M Industrial and
sludge for violet (UV) light water domestic reuse
processing Class A (non drinking)
{see Figure 2)
Agnicultural
reuse

Processo tipico de tratamento de esgoto que produz lodo de esgoto para processamento em
biossdlidos.

http://www.biosolids.com.au/what-are-biosolids.php




= Lodo ETE — Australia e Novo
CORSAN Zeléndid

Raw Sludge from

wastiowater
troatment process
(Figure 1)

Raw sludge

4 Heat
treatment
o
5
5. Energy
from waste
esadH
E -
recavery Land fil

Sistema tipico de producao de biossdlidos com possibilidade de rotas alternativas.

http://www.biosolids.com.au/what-are-biosolids.php
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Lodo ETE

Watsonville, CA — 6leo usado dos restaurantes aumenta a producao de gas da digestao
do lodo em 50%.

Biosolidos secos termicamente substituem de 5 a 10% o carvao usado como combustivel
nos fornos de cimento em Maryland.

Metano é fonte de hidrogénio para produzir energia como combustivel de carbonato
fundido em King County (WA) Planta de Tratamento do Sul.

Em 2005, no Reino Unido a combustao de residuos incluindo o lodo do esgoto e
producao de biogas atingiram 10,8 e 4,2%, respectivamente, de toda a energia renovavel.

Em 2005, 113% da eletricidade usada por uma planta na Alemanha foi gerada onsite por
motores a gas.

Uma planta de tratamento da Suécia produziu e vendeu biogds para a companhia de
Onibus de Estocolmo, que usa para rodar 30 6nibus.

A Companhia de energia de Estocolmo usa calor recuperado de bombas para extrair
calor do tratamento do lodo, produz agua quente e aquecimento para 80.000 aptos.

Escritorio de esgoto do governo metropolitano deDTquD_LLSBJDdD_diesgDLO—

desidratado como carvao combustivel para geracdo térmica de energia.

Fonte: Water Environment Research Fundation, 2009

g
£
H

Current annual sludge production in kg dry sollds per capita




— Lodo ETE - Israel
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Tecnologia SRS (Sewage Recycling System), extrai a celulose do esgoto bruto e transforma em um
commoditie Recyllose. Instalada em agosto 2012, em uma planta de tratamento de esgoto em
uma cidade do norte de Israel, reduziu em seis meses a formacao do lodo (55%) e os custos (20%).

WW

WATER § WASTEWATER TREATMENT

HOME NEWS TOPICS EVENTS RESOURCE CENTRE BLO(

HOME ' NEWS /| SEWAGE RECYCLING SYSTEM HALVES SLUDGE FORMATION

Sewage Recycling System halves sludge formation
04/10/2013 Share: BEIE & ¢ ?

Applied CleanTech says its "revoiutionary” Sewage Recycling System (SRS) reduced costs by 20% over
six months at a wastewater treatment piant in one of Israel's northern cities. The company, a sewage
mining solution provider of recycling systems for wastewater treatment plants, added that the SRS also
cut the formation of siudge by 55%.

The system creates a reusable commodity for ransport to the paper, construction, plastic and energy

industries

http://wwtonline.edie.net/news/sewage-recycling-system-halves-sludge-formation#.VXI1FcgVhBc




Lodo ETE - EUA

CORSAN o . ,
Recyllose™ composto com altos niveis de fibras de celulose extraidas do esgoto bruto,

produto esterelizado que é automaticamente embalado, commoditie que pode ser
transportado e reutilizado na inddstria do papel, da construcdao, plastico e energia.
Tecnologia é robusta, automatizada, baixo mao-de-obra, pouca manutencao, baixo
consumo energético e tem tempo vida util estimado em 12 a 15 anos.

& - Recycled Cellulose is Valuable to -
Applied CleanTech , Multiple In du Stries -'

Sewage Mining Revolution
PULP & PAPER

INSULATION / BIO-FUEL /
i CONSTRUCTION BIO-ETHANOL m

http://www.appliedcleantech.com/




Lodo ETE — Austrdlio
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Using Treated Biosolids in Bricks e ——— supporting documents
and Pavers ‘ i i s Ll A final report is not available for
Fund Project this project

Project Date: 31 December 2005
Projact Statue: Complete

Ressarch Organlsation: Re-Brick Pty Ltd
Project Number: 70

The Chalienge

Investigating Biosolids as a
Suitabie Fill Matenal for Road
Embankments (Smart Water Fund
Projects)

Accelerated Biosolids Reduction

Biosolids are the treated, dried sludge produced from sewage treatment (Smart Water Fund Projects)

and, until recently, these have heen stored onsite at Melbourne Water's

sewage treatment plants at Banghoime and Werribee. Microwave Assisted Pyrolysis of

Biosolids (Smart Water Fund
The minimum storage time is three years to ensure that public health Projects)
and environmental guidelines are met. Stockpiling Victoria’s biosolids is
not sustainabie and Melbourne Water is looking at new and beneficial

uses for hiosolids.

Melbourne Water is responsible for treating about 92 per cent of
Melbourne’s sewage, and from this produces over 40,000 tonnes of
dried and treated biosolids a year.

Melbourne Water has approximately 95 per cent of the State’s stored
hiosolids. Due to low levels of nutrients and the presence of other
contaminants, biosolids are currently only being used in the production
of blended soil improvement products, landscaping and site
rehabilitation.

itis of greatimportance that further innovative uses of this waste
material are investigated and developed.

The Project

An innovative South Australian company, Re-Brick Pty Ltd, was
awarded a Smart Water Fund grant to use biosolids as a core ingredient
in the manufacturing of bricks and pavers destined for use in the
building industry.

Following the design and construction of a portable brick-making
machine, Re-Brick experimented with different combinations of biosolid
waste and binding agents to produce the best quality brick.

As part of the program, 50,000 pavers were produced, some of which
were used to construct a demonstration path at Melbourne Water's
Western Treatment Plant 'Discovery Centre'. The bricks are currently
being assessed for durability.

http://clearwater.asn.au/resource-library/smart-water-fund-projects/using-treated-biosolids-in-bricks-and-
pavers.php#project-overview
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The Challenge

The by-product of the sewage treatment process is a substance known
as biosolids. After being treated and air dried, biosolids are stockpiled at
water treatment plants for three years under health and safety
guidelines.

Microwave Assisted Pyrolysis of
Biosolids (Smart Water Fund
Projects)

Melbourne Water is responsible for treating about 92 per cent of
Melbourne's sewage, and from this produces over 67.000 tonnes of
dried and treated biosolids a year.

With a growing population, Melbourne’s water treatment plants are
being left with an equally growing stockpile of biosolids. Finding
innovative uses for biosolids is a key challenge facing the water
industry.

Melbourne's Swinburne University is conducting research into an
innovative use for biosolids that could help reduce these stockpiles.

The Project

Swinburne University researchers have undertaken a projectto
determine the suitability of biosolids as stabilised fill in road
embankments.

The project involves conducting tests on the strength and durability of
‘pure’ biosolids, as well as biosolids stabilised with other additives such
as cement, crushed brick and lime.

Based on the test results a technical note for the use of ‘pure’ biosolids
as stabilised fill will be created, the first of its kind in Australia.

clearwater.asn.au/resource-library/smart-water-fund-projects/investigating-biosolids-as-a-suitable-fill-material-for-road-
kments.php
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Accelerated Biosolids Reduction
Share this Project > Smart Water Fund Projects)

The Challenge

Each year, Australia produces approximately 360,000 tons of biosolids from sewerage systems. Biosolid disposal and
nutrient recovery is challenging for all waste water treatment plants. Traditional high temperature pyrolytic (degradation by
heat) furnaces yield relatively simple chemicals and use significant energy. Microwave-assisted pyrolysis has many
advantages such as:

i. operation at relatively low temperatures (200 — 500 *C), which leads to a more energy efficient process;
ii. yielding more complex higher value chemicals, fertilisers, and fuels; and
iii. producing a by-product (bio-char) that can capture carbon and improve soil properties.

However, microwave-assisted pyrolysis of biosolids has received little attention. This project by the University of
Melbaurne will test the applicability of microwave energy for pyrolytic breakdown and chemical and nufrient recovery from
hiosolids and food processing waste streams.

The Project
Proposed Activity:

« Study the existing literature about pyrolysis, microwave heating, and microwave-assisted extraction and pyrolysis, with a
particular focus on pyrolysis of organic sludges or biosolids (Milestone 1)

« Study dielectric properties of biosolid materials sourced from Melbourne Water, Goulburn Valley Water, and Mackay
Fegional Council (Milestone 2)

« Study electromaagnetic behaviour of various design options for a prototype pyrolytic chamber and subsequently use these
evaluations to complete an engineering design for the final chamber. The microwave pyrolysis system will also be
fabricated and tested (Milestone 3)

« Afully replicated pyrolysis experiment using biosolids from at least 3 sources will be conducted. The products from this
experiment will be examined for their chemical composition and where appropriate their influence aver the growth of crop
plants and soil properties (Milestone 4)

http://clearwater.asn.au/resource-library/smart-water-fund-projects/microwave-assisted-pyrolysis-of-biosolids.php
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Accelerated Biosolids Reduction ‘
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The Challenge

Active Research P/L identified a promising combination of ultrasound
and fixed film anaerobic digestion technology that would significantly
reduce the footprint required to freat sewage and industrial waste
streams. Additionally, energy recovered from the waste stream may be
sufficient to power the process itself. This project took this technology
combination from Iab bench to pilot plant scale allowing more accurate
assessment of the potential risks and the future viability of this
technology in large scale treatment applications.

The Project

A mobile pilot plant was constructed and mounted on a semi trailer. This plantincluded a commercially available
sonicator to deliver ultrasound processing and a 3000 litre bioreactor equipped with a fix film anaerobic digester assembly
to provide heating and stirring functions. The reactor vessel included ports for sludge sampling and biogas collection.

This mobile pilot plant was easily transportable to various treatment facilities around the Melbourne metropolitan area to
collect performance data and experience with a variety of real world efiluent streams.
The Quicome

The work at Lilydale Secondary Treatment Plant showed a significant reduction in sludge generation could be achieved,
leading to the possibility of size reduction in facilities.

Fixed film technology, as a complimentary component of the digestion process, is viable in the locations trialled.

Ultrasound was found to be a cost effective waste preparation tool which leads to reduced hydraulic retention time and the
possibility of smaller footprint processing plants.

Biogas with greater than 70 per cent methane was generated, indicating that self sufficiency in energy requirements can
he achieved with careful reactor design.

Additionally, if the value of Renewable Energy Certificates, at the current estimate of $50.00 per MWh, is added to the
value ofthe energy generated, the process would generate a net operating profit

http://clearwater.asn.au/resource-library/smart-water-fund-projects/accelerated-biosolids-reduction.php
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