Valorizacion integral de lodos y
concentrados, mediante secado-FQ

4

Proceso ALXIMIX, sin consumo de energia térmica, CO2
neutro, sin residuos ni efluentes, con precaucion biolégica

Lluis Otero Massa
Grupo HERA
Director de Prospectiva, Ecoeficiencia e Integracion
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LODOS EDAR'Y CONCENTRADOS:
UN PROBLEMA AMBIENTAL Y ECONOMICO

vEl gran volumen y caracterizacion de los lodos generados por la sociedad actual no permite que
sean asimilados por el medio.

v'Prohibicion de vertido de lodos organicos al mar, a cauce publico y depdsito controlado

v'Dificultades de valorizacion agricola por contaminacion biolégica y difusa. Regulacion respecto a la
higienizacion total (virus, bacterias, parasitos, etc)

v'Dificultades de manejo y transporte de lodos himedos y secos

v'Consumos energeticos elevados en los secados térmicos con combustibles fdsiles. Generacion de
Emisiones de NOx y particulas

v'Coste elevado de inversion y operacion y destino final. Necesidad de abaratamiento y reduccién de la
volatilidad de los costes (energia, CO2, vertedero, incineracion)

v'Oposicion social y laboral y normas CEN a la conversion de los residuos en combustibles
secundarios

v'Objetivo de residuo cero, o valorizacion total
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Leyes y politicas lodos
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GESTION DE RESIDUOS: NUEVAS POLITICAS
DE GESTION DE LODOS

El crecimiento en la preparacion y tratamiento de aguas, ya sean urbanas o de proceso y la
depuracion de las aguas residuales, urbanas e industriales, conlleva dar solucién a la
problemética que supone la creciente generacion de los lodos y establecer nuevas
exigencias :

v" Resolver o reducir las incertidumbres respecto al precio del gas, emisiones de
CO2, limites uso agricola y prevencion de riesgos por contaminacion

v" Minimizar la generacion de lodos Segun datos del Registro Nacional de Lodos la
produccién de lodos se ha incrementado en un 55% (1997-2006).

v' Precisar los tratamientos realmente necesarios para optimizar la valorizacién de
los LD mejorando la eficacia de los tratamientos con mejor gestion, y el abaratamiento
es uno de los objetivos del I PNLD.
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Opciones de gestion. Balance de energia y
de CO2eq de los ciclos de gestion
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Matriz de opciones gestion lodos
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Digestion avanzada de lodos: flujo
piston y mezcla completa
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Energia incineracion lodos

Arturo Gomez Martinez
Subdirector de EMACSA

O L EMACSAD)

JETA DE RMBAIDOA

BALANCE ENERGETICO DE LA INCINERACION DE LODOS DE EDAR
Para 1 Kg. De lodo incinerado con 70% de exceso de aire y recuperacion energética

Porcentaje de MS en el lodo % 23 33 23 42
Porcentaje en MO sobre MS % 67 67 55 55
Poder calorifico MO Kcal/kg. 5.500 5.500 5.500 5.500
Poder Calorifico de la MS Kcal/kg. 3.685 3.685 3:025 3.025
Energia sobrante Kcal/kg. (1.154) 0 (1.507) 0
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Secado-Térmico:
Del lodo humedo al lodo secado

el



Balance secado térmico lodos

BALANCE ECONOMICO SECADO LODOS
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Consumo Secado-Term vs VE LSeco
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R1 (Dva. Marco Residuos)
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adaptada al ciclo completo de secado y VE de lodos
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Disadvantages of Thermal-Drying

Safety concerns of thermal drying include the explosive potential of the dust and the
potential for product overheating and fires. Current design measures significantly
reduce the above safety hazards.

The complexity of thermal drying equipment requires a qualified operating staff.
Maintenance requirements are typically high.

Air emissions are produced at any thermal drying facility. Air permitting and air
pollution control will be required.

Capital and O&M costs of a thermal drying facility are relatively high, typically
higher than other solids processing alternatives (land application of digested
biosolids, alkaline stabilization, etc.).

Marketability of the dried material is sensitive to regional conditions. An evaluation
of the market for the dried product should be conducted to determine optimum uses
and value of the product.

Drying of certain types of solids (undigested primary) can result in a more odorous
product that can negatively affect its marketability.
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DIAGRAMA TRIANGULAR COMPOSICION LODOS

Secado-FQ Alximix:
Del lodo humedo al Neutral
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Balance de Energia y CO2 Secado-FQ

3. SECADO-FQ ALXIMIX
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Sin Prevencion Biologica:
los primeros Brotes Amarillos

')
“Don’t look, can’t tell”

Smart Guide

On Sludge Use and Food Production

How c¢an contaminants from sludge
end up in our food?

Animal ingestion

Livestock and dairy animals ingest large quantities of soil
when grazing and consequently, shidge contaminants,
which can ultimately end up in the food produced from
these animals.! 7% Many consider this the primary way
that sludge contaminants can enter the food chain.™ Focd
animals may also ingest contaminated scil attached to
harvested animal feed crops. Many chernical contaminants
(including dioxins, PCBs, pesticides and some flame retar-
dants), and a few heavy metals (such as cadmium) found
in sludge tend to bio-accumulate in fat tisue and milk

fap 0202223

Direct uptake

Food crops grown on shidge-applied lands can absarb
some heavy metals present in sludge-treated scil. Heavy
metals persist in soils. Plants can continue to take u)
heavy metals for decades, If not centuries, after sludgx
applied. ** Cadmium is of particular concern since it is
readiy taken up from sludge-amended scils by various
food craps, i {udi.n carrots, potatoes, lettuce, spinach

nc
and grains. % Lead is also taken up by some of the same
crops, but to a lesser degree. ™

28,

Some synthetic chemicals found in sludge may also per-
sist in the environment and build up in the food chain.
However, plant uptake of these synthetic chemicals is less
studied than that of metals. Evidence suggests they are
especially likely to be absorbed from scil onto surfaces of
raot vegetahles and tbers, and sometimes into the flesh,
depending on the natre of the contaminant. ™

Various food crops abscrb dioxin and dicxin-like com-
pounds fram contaminated soil, although cocumbers and
related vegetables (e.g. zucchini, pumpkin) take up more
dicwins than other plants, and the uptake is related to the
level of contamination.®** Carrots can also take up into
the interior (and for the peel) some salvents {chloroben-
zenes),* chemicals from perfumes and scented products
{polycyelic musks),* and polycyelic aromatic hydrocar-
bons (PAHs),™ a class of chemicals found in dyes and
flastks, among other places. Plants can also take up at
least one antibiotic from animal manure, a substance simi-
lar to shdge.

Air blown

Some synthetic chemicals,* amenic,** mercury,™ and
surviving disease-causing microbes and their breakdown
products (endotoxing)*’ may also be blown onto plants or
vaporize and settle on food crops.

What's the concern?

Humman exposure to the types of microbes and other
contaminants found in sludge is implicated in an amay of
chronic and acute diseases

Acute infections

Acute food poisoning accounts for an estimated 76 mil-
lion illnesses and 5,000 deaths annually in the 1.5,

cases of food poisoning are routinely not detected or re-
ported.** Scientists are concerned that potentially deadly
pathogens surviving in sludge-treated soil may lead to
infoctions, although as yet there is no scientific documen-
tation of cases where this has accurred ** The presence in
sludge of human antibiotics*? and heavy metals may alsc
increase the ecological pressures in selecting for bacteria
that are antibiotic-resistant ** Resistant bacteria can be
transfered from sludge-contaminated soil and plants to
grazing animals—and then to humans—if meat is not
thoroughly cooked or handled property#

Chronic disease

Dietary exposure to arsenic, cadmium, lead and mercury
heightens the risk of cancer #4748 Long term dietary
exposure to asenic may result in lower 1) scores in chil-
dren, early death in young adults, mg,n:du(r_ive problems
in women and hormene-dismption = Long-term expa-
sure to cadmium s linked to intestinal and kidney dama;
in both children and adults. 5 Eor fecuses and young chil-
dren, there is no “safe™ level of exposure to environmen-
tal lead™ or mercury

More than 330 of the synthetic chemical contaminants
detected in sludge to date have been found to contribute
to chronic diseases.™ Some of these chemicals, such as
dioxin and P'CBs, are part of a group of contaminants re-
ferred to as persistent, bioaccumulative toxins (FETs) be-
cause they \i not break down casily in the environment,
build up in the foad chain and can negatively impact
humaniealth. Some PETs and other chemical sludge
contaminants are also known or suspected endocrine
disrupting chemicals (EDCs). EDHCs, even at low levels,
may disrupt growth, brain and reproductive development,
cause cancer and more.* A chart containing some of the
known or suspected FETs and EDCs found in sludge,
along with mﬁcrpmentia] heath effects, can be found at
www healthobservatory org.

Chronic diseases including cancer, learning disabilities,
neurologic and reproductive problems, are typically
caused by multiple, mutually interacting fictors. These
include not only exposure to toxic chemicals, but also
genetics, dict, stress, poverty and other influences. Thus,
it is impassible to predict whether any individual eating
food from sludge-amended soil will definitively suffer
health impacts.

For mare on other health impacts related to agricul-
tural use of sludge, see the Cornell Waste Management

Institute Web site at hetp:///cwmi.css.comell. edu,/sewag-
eshudge htm.
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Prevencion Biologica:
en usos y tratamientos

R Prohibicion-limitacion de uso (Suiza,
Landers Alem., Holanda, UK)

R Exclusion o declaracion para empresas
alimentarias: Del Monte, G.Mills, Heinz

Higienizacic’)n

(@
R Tratamientos avanzados
& Control y andlisis

xR

Trazabilidad

2

Restriccion de cultivos y pastoreos

PATOGENOS:
* Bacterias
Low-Cost, High Risk: * Virus
* Direct contact * Priones
Sources and routes: * Raising crops * Hongos
Pathogens in the environment  Grazing animals * Parasitos

2

Restriccion periodos y fases cosechas

INSTITUTE FOR AGRICULTURE AND TRADE POLICY (IATP) @ topistoas | P CENERTERIRS | ros )67t
“Smart Guide on Sludge Use and Food Production”

Sewage sludge
Farmers who use conventional agricultural methods may use sewage sludge (sometimes referred to as "biosolids") because sewage treatment plants
give it away or sell it as a cheap fertilizer/soil amendment. They are generally unaware that the sludge can contain toxic chemicals from industries,

as well as hazardous materials from residential use of toxic products, prescription drugs and personal care products that sewage treatment plants
have not been designed to handle. Thus, sewage sludge can be contaminated with radioactive material and thousands of toxic chemicals (e.g.
dioxins, plasticizers, flame retardants, mercury, cadmium, lead) with potentially severe health effects. For instance, the sewage treatment plant that
services Minneapolis and St. Paul receives discharge from more than 600 industrial facilities. Bacteria, viruses and other pathogens that can cause 5
disease may also survive the sludge treatment process.

©2011 Institute for Agriculture and Trade Policy. All rights reserved.



22/06/2011

What Can I Do? (Yo Gobierno)
Algunas deficiencias clave

Proteccion inadecuada frente a patoégenos:

- En caso de aplicacion directa: No se exige test de
campo.

- En caso de tratamientos térmicos, no se exige
comprobar la resistencia de los patégenos.

No existe restriccion de la aplicacién del lodo
basandose en el contenido de agentes quimicos
sintéticos presentes en el mismo.

Limites permisivos en cuanto a metales pesados.

No se considera la exposicién multiple (sinergias)
entre los contaminantes contenidos en los lodos.

No se requiere etiquetado (=sin control) para los
productos destinados a consumo humano que han
tenido contacto con lodos EDAR.

INSTITUTE FOR AGRICULTURE AMD TRADE FOLICY m FOOD AND HEALTH PROGRAM

» No restriction of usc bascd on synthetic chemical con-

tent, Despite the routine presence of these chemicals in
shudge, their ability to persist in soils, and their potential
health impacts alone or in combination (even at low levels
of exposure), federal shudge standards do not require rest-
ing for the presence of, or restrict use of, sludge based on
synthetic chemical content.

« Weak limits on heavy metals. The standards make it ac-

ceptable to contaminate farms (and other lands) up to a
certain point with heavy metals, and have the weakest re-
strictions of any industrialized country on agricultural use
of heavy meral contaminated sludge.™ Dietary exposure
to cadmium was not considered by the EPA when setting
the cadmium sludge pollutant limits.* For some con-
taminants, ¢.g. lead,” presumed “safe” thresholds have
dropped significantly over time. For others, such as chro-
mium, the EPA chose not to establish a pollutant limir.

» Inadequate pathogen protections. Sludge end products

are divided into two categories based predominantly on
pathogen content: Class B and Class A/EQ.

BBl SrREADING WASTE

Smart Guide

On Sludge Use and Food Production

» Exposures from multiple pathways, contaminant mix-

tures, not considered. Neither exposure from multiple
routes™ nor the potential for toxic synergics between
sludge contaminants were considered by regulators when
setting “safe™ levels or practices.

* No labeling requirement. Food produced on land

treated with sewage sludge does not have to be labeled
as such.

Some localities have banned agricultural use of sludge.”®
Also, many states have adopted more protective heavy
metal standards (16) and /or management practices (37,
and a few are testing sludge for one or more synthetic
chemicals—primarily PCBs.” However, this patchwork
of regulation lacks uniformity and falls short of what is
needed to assure safety of sludge use in agriculture. Also,
26 states allow sewage sludge,/biosolid generators to pass
legal liability over to the landowner. 72

2%



What Can I Do?
(Yo Consumidor)

4

@AM ACTUAR AGUAS ARRIBA,
Minimizando productos quimicos en el
efluente en lo cotidiano.

A Comxrar solo productos que
GAR NTICEN el 'no-contacto con
material biolégico, especialmente
verduras y tubérculos (Alemania).

@M Apoyo a los agricultores implementando
buenas practicas (NO-utilizacion de
lodos en agricultura).

@0 (+) Buenas practicas: lavar y pelar.

@M Apoyo a las R oliticas, que eviten el uso
de lodos EDAR en agricultura

INSTITUTE FOR AGRICULTURE AND TRADE POLICY m FOOD AND HEALTH PROGRAM

22/06/2011 Smart Guide
On Sludge Use and Food Production




Secado-FQ Alximix:
Just in situ, Just in time, Just with lime
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Espacio-liempo-Energia

(y Conciencia) g
JUST IN SITU JUST IN TIME JUST WITH LIME
&R Muy compacta R Tratamiento en &R Sin energia térmica
&R Sin stocks tiempo real R Sin patogenos
R Sin residuos, &® Expedicionde MPa  « Sin GEI -CO2 neutra-

efluentes ni olores procesos productivos
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PROCESO ALXIMIX: VALORIZACION
INTEGRAL DE LODOS

La tecnologia Alximix se basa en la recuperacion de recursos de los residuos humedos, como
lodos, fangos y concentrados, en materias primas de calidad homologada para sustituir materiales,
“‘Commodities”, empleados en sistemas productivos o de consumo.

El proceso de tratamiento de lodos ALXIMIX es, esencialmente, un tratamiento de secado termo-
mecanico e inertizacion fisico-quimico, mediante la adicion de oxido calcico en dos reactores. La
reaccion oxida la materia organica, libera la mayor cantidad de agua y se disocian y encapsulan los
metales y otras substancias toxicas. Se produce una reduccion de masa del lodo, del 50%

Como resultado de la reaccion y evaporacion se obtiene el NEUTRAL, producto micronizado y seco

Segun la Orden MAM/304/2002, de 8 de febrero, por la que se publican las operaciones de valorizacion
y eliminacion de residuos y la lista europea de residuos, la tecnologia ALXIMIX es un sistema de
tratamiento fisico-quimico. No obstante, también es posible su consideracion como instalacion de
valorizacion de residuos.

Las mejoras que supone este sistema, las potencialidades que abre en relacion al tratamiento de otros
tipos de lodos y la reduccion de costes econdmicos en relacion a otros sistemas de tratamiento, hace
prever su implantacion y utilizacion para la gestiony tratamiento de varias tipologias de lodos.

22/06/2011 °'
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Diagrama del proceso de Secado-FQ
ALXIMIX
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Planta de Secado-FQ de lodos y concentrados
Alximix de 12 t/h

22/06/2011
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ALXIMIX RESPONDE A LAS PROBLEMATICAS
AMBIENTALES DE LOS TRATAMIENOS DE LODOS Y
CONCENTRADOS

En el contexto del aumento de generacion de lodos y concentrados, la tecnologia ALXIMIX ofrece la
conversion ecoeficiente, in situ, de lodos y concentrados en una nueva materia prima
descarbonatada el Neutral, idonea para la fabricacion de clinker de cemento, sustitucion de arena en
hormigoneras y estabilizacion de suelos.

v'Sin necesidad de primas econdmicas insostenibles e incompatibles con la politica de abaratamiento
de gestion y control del déficit tarifario

v'Sin consumos energéticos adicionales ni consumos de combustibles, sin dependencias
v'Sin emisiones de GEl y emisiones de NH3, particulas y olores

v'Sin residuos secundarios ni efluentes, excepto el agua del sccruber de tratamiento de gases,
sulfato amonico reciclable como fertilizante con amonio natural

v Tratamiento en origen. Optimizacion de la logistica de manejo y transporte, sin mover agua.
Producto homologado multidestino

v'Ciclo neutro en CO2

v'Permite reducir en un 30% el coste unitario de tratamiento de lodos

22/06/2011 o 28
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ALXIMIX:
Proceso de Valorizacion Integral de Lodos

AN - Faa b

Sin consumo de energia térmica

Costes de Energia Just in time, in situ, compacta CcO2
Sin residuos ni efluentes
: : . Nuevas politicas y leyes de Salidas multiples
Sin residuos y emisiones ) .. Lt
gestion de lodos econdmicamente justificadas

%

Con prevencion biologica

Sin riesgos para la salud (“brotes amarillos™) Independencia de gas, diluciones, vertederos

22/06/2011 °, 29
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Minimizacion de los costes
y su volatilidad
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Comparacion de plantas secado
termoquimico de lodos

35.000 t/a (70-80%Hum) 90.000 t/a

S-Term+Cem S-FQ+Cem S-Term+Cem S-FQ+Cem
Capital (M€) 14,8 5,0 35,0

Superficie (m2) 8.800 12.000

coste total un. (€/t) 126 123

prima cogen (€/t) -33 -33

CT (M€/a) 4,41 (1,8 O&M)

Prima (M€/a) -1,15

22/06/2011
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Valor para la Sociedad.
Cluster de residuos
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PROCESO ALXIMIX:
VALORIZACION INTEGRAL DE LODOS

0 La flexibilidad del proceso ALXIMIX permite tratar:
v Concentrados de lixiviados de vertedero y ecoparque
v'Lodos de papeleray de calera
v'Lodos primarios y secundarios de EDAR y de depuradoras industriales
v'Residuos oleosos y lodos de taladrinas, marpoles y refinerias
v'Cenizas volantes de térmica, humos de aceria, etc.

0O Esta nueva tecnologia supone:

1.Una via de tratamiento para los lodos y concentrados de depuracion, con bajo coste ambiental y
econdmico, sin volatilidades, que abre vias a nuevas formas de gestion de lodos. Adaptado y
probado para lodos floculados y concentrados de evaporacion y de osmosis.

2.Cierra el ciclo de gestion de los lodos ya que permite su valorizacion y posibilita reintroducir el
producto resultante (NEUTRAL) en la cadena econdmica, ya sea para la utilizacion en
construccion o en la fabricacién de cemento (la viabilidad técnica y econémica probada mediante
el programa CENIT).
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PROCESO ALXIMIX :
SIN CONSUMO DE ENERGIA TERMICA Y CO2 NEUTRO,
SIN RIESGOS AMBIENTALES, SANITARIOS NI ATEX,
COMPETITIVO A NIVEL INTERNACIONAL,

Se minimiza el consumo de energia procedente de fuentes no renovables en
el ciclo completo de valorizacion.

Minimos impactos ambientales: emisiones, consumo de recursos, eliminacion
de los riesgos sanitarios y de contaminacion de suelos y agua.

Riesgo cero de explosion e incendio. Proyecto en Francia de sustitucion de
planta de Secado-T que explotd y lodo seco se incendio en cementera

Reduccion de costes totales, contando las primas. Garantiza la viabilidad
economica del tratamiento con independencia de subvenciones (Dva.
Cogeneracion y Eficiencia Dva. Marco Residuos) y de la evolucion de los
precios de la energia 'y el CO2

Reduccion en origen y optimizacion logistica, favoreciendo los tratamientos
de lodos in situ.

Q
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Residuos y emisiones. Otros riesgos

22/06/2011
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Producto final: Neutral

v' Como resultado de las reacciones

22/06/2011

guimicas del proceso y de la liberacion
de la mayor parte del agua, se obtiene
el Neutral, un producto en forma de
polvo, con un reducciéon de masa, en
relacion al fango de origen, del 50%

El «Neutral» es el producto final,
uniforme, seco y micronizado, apto
para transporte Yy dosificacion con
sistemas neumaticos, que puede ser
utiizado como sustituto de la materia
prima en cementeras, sustitucion de
arena en hormigoneras, y usos en
estabilizacion de suelos.

4
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Valorizacion del Neutral como materia
prima alternativa en cementeras

R El clinker (mezcla de silicatos de calcio con aluminato y ferrito) es el componente
principal del cemento Portland. Su elaboracion condiciona la configuracién, consumos
y emisiones de las plantas cementeras.

Formacion del Clinker Portland

12 CaO + 2 SiO2 + 2 Al203 + Fe203 - 3 Ca0:-SiO2 + 2 Ca0-SiO2 + 3 CaO-Al203 + 4
Ca0O-Al203:-Fe203

Como se observa, el 6xido de calcio es basico para la formacion del clinker.

Ca(OH)2 + calor > CaO + H20 1

«r El Neutral, estando basicamente constituido por Hidroxido de Calcio puede ser
deshidroxilado en el horno pasando a Oxido y realizar la aportacién necesaria en la
produccion de clinker en la proporciéon deseada.
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REFLEXIONES
“De aquellos barros, estos lodos™

Experiencia de lo que aprendimos con la catédstrofe ecologica de los lodos de Dofiana:
més vale Prevenir que verter. La gestion “low cost” es arriesgada, pues lo posible
acaba pasando -como en Fukujima-, y la negligencia, se acaba pagando!

El «brote aleman» (E.Coli) ha ofrecido una triste demostracion de irresponsabilidad
en gestion politica y de salud ptublica. Como lo fue el caso del aceite de colza

Seamos cautos e higiénicos con la politica ambiental espafiola, especialmente en
relacion a los alimentos y la contaminacién, sobretodo a nivel de percepcion
internacional. En particular, los lodos van a ser una cuestion sensible, con posible
incidencia en las exportaciones alimentarias y el turismo. De muestra, un botén!

Es conocido a nivel internacional lo que hacemos con nuestros lodos y purines
(secado “1til” econémicamente justificado con primas). Y ya esta dafiando la imagen
espafola de los sectores ambiental, energético y politico. Algunas soluciones son
insostenibles a nivel ambiental y econémico, y ademas sin mercado exterior para el
sector —como solucion de gestion-.
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PROCESO DE SECADO-FQ ALXIMIX:
CONCLUSIONES GENERALES

O Alximix es una tecnologia espafola de Secado Fisico-Quimico de lodos y concentrados,
con proyectos en diversos paises y sectores, integrado a medida de cada necesidad

O La tecnologia ALXIMIX ofrece la posibilidad de tratar “IN SITU”, “JUST IN TIME” y “JUST
WITH LIME” lodos de EDAR y concentrados de aguas residuales

a Convierte lo que era un problema ambiental en un nuevo producto, el neutral, que puede
usarse como suministro alternativo ya descarbonatado en cementeras y otros fines

O El proceso tiene un balance competitivo en consumo energético, emisiones de CO2,
riesgos sanitarios-ambientales, logistica y coste econdmico, respecto a las demas opciones
de gestion

O Esta tecnologia ha llegado a la etapa final del proyecto CENIT, dedicado al ciclo integral del
agua, liderado por AGBAR y CEMENTOS MOLINS, auditada por el CSIC y el Instituto
Quimico de Sarria, que avalan los resultados obtenidos en las pruebas realizadas dentro del
programa CENIT en la planta cementera de Cementos Molins, sustituyendo SIN
RESTRICCIONES un porcentaje variable de la materia prima empleada en la fabricacion de
cemento, por Neutral
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Gracias por su atencion

lluis.otero@heraholding.com
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Aplicacion en agricultura después de tratamientos como deshidratacion y
digestion anaerobia, seguido de un compostaje o de un secado térmico

- En Europa aumenta la tendencia legislativa a desviar las practicas de recuperacion de
lodos via agricultura hacia la recuperacion energética como alternativa.

En Europa la opcién agricola se ha reducido drasticamente en los ultimos 10 afios.

- La gestion de lodos de depuradora esta regulada por la directiva 86/278/CEE que
establece una serie de restricciones adicionales por motivos ambientales y sanitarios:

v'Prohibicién de utilizar estos lodos sin haberlos tratado previamente
v'Prohibicion de su uso en la mayoria de los cultivos

v'Exige el control de la cantidad de metales pesados que puedan contener antes de su
uso agricola

vEl I PNLD establece se hace necesario mejorar el control de estas aplicaciones
agricolas. Sélo el uso agricola de los LD de mejor calidad, y el resto destinado a otras
formas de valorizacion.

v'Real Decreto 824/2005, sobre productos fertilizantes, en el que se establecen varias
clases de compost, segun su calidad (a,b,c) introduce criterios de calidad ecoldgica en
las normas agronémicas de fertilizacion.
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Balance CO2 y Energia secado térmico

lodos y cementera

BALANCE ENERGETICO DEL SECADO TERMICO DE LODOS EDAR

i (t)
L.EDAR L.SECADO L.SECADO
Humedad 80% 0,010526 5%
MS 20%| 0,2 95%
|Total 100% 0,210526 100%
Agua evaporada (t/t lodo) 0,79 3,75|(t/t lodo secado)
Calor vaporizacion (MJ/kg agua) 2260 542 4(termias/t agua)
MJ/t lodo 1.784] 428|(termias/t lodo)
efi transfer calor 45%|
consumo ter/t lodo 952 1.094I(kWht/t LO)
kcal/mol CH4 213
gr/mol CH4 16
consumo kg CH4/t lodo 71,5
F.emis.CO2 (t/t CH4 combust.) 2,75
(kgCO2/t lodo) 196,6
(kgCO2/t L.secado) 933,7
cons. (ter/t L.Secado) 2.034 2.339(kWht/tLO.Secado)
Ener.Electr.Recuperable 1000(kWhe/tLO.Secado)
Coke substituible (t/t secada) 0,27
Coke substituible (t/t lodo) 0,057,
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Sewage sludge is the product of municipal wastewater treatment. Often thought to consist of
only “human waste,” sewage sludge in fact contains organic, inorganic, and biological
pollutants from commercial, industrial, and household wastes, and compounds added to and
formed during treatment processes.

Millions of dry tons of sludge go on land every year. Why? Because it is the cheapest and most
politically manageable disposal option since Congress banned ocean dumping of the material in
1991.

When ocean dumping was ruled out, the EPA adopted land disposal as its official sludge
policy. To garner public acceptance for the practice, the agency coined the word “biosolids” for
sewage sludge that has been treated to meet its regulatory requirements for land application. It
was the linguistic detoxification of a hazardous waste. The agency has gone to extraordinary
effort to propagate the euphemism.

But EPA and industry propaganda is being challenged by an alarming number of reports from
people who say they or their friends or families were made sick by exposure to sewage sludge.
What is making them sick? Synthetic organic chemicals? Pathogens? Dioxins? Or some
combinations of the thousands of chemicals that end up in the sludge? No one knows for sure.
The agency looked at 411 pollutants in sludge before deciding on regulations that govern 9
metals and nothing more. Call it the “Don’t look, can’t tell” policy. EPA has spent millions to
tell wslwowisafe sludge is, while not funding a single epidemiological study or a dime on 4
tracking complaints about sludge-related illnesses.



from Natural Life Magazine, November/December 1997 The Real Dirt on Sewage Sludge by Wendy Priesnitz

Hold your nose! Waste from households and industries treated at a sewage plant may be spread on a farmer's field near you. Unfortunately, it may contain heavy metals and other nasty
surprises that could end up on your dinner plate.

The safe disposal of hazardous waste has been a challenge for both industry and governments for decades. Under increasing assault by environmental groups for dumping waste into landfills,
oceans, rivers and lakes, or burning it in incinerators, corporations and governments seem to have agreed upon a new solution.

They rename the waste as fertilizer or dust suppressant and spread it on farmers’ fields and country roads. The code word for this practice is “beneficial use”. While it may be an
environmentally sound example of recycling, in many cases it’s merely relocating pathogens rather than disposing of them.

Although many different industries are “recycling” their toxic waste in this manner, one of the most controversial substances is sewage sludge, which is widely used as a soil amendment by
farmers in both the United States and Canada.

Sludge is the mud-like material that remains after treatment of the wastes that flow into local sewage treatment plants. If human wastes were the only thing entering the sewage treatment
plants, then sewage sludge would be a relatively safe, nutrient-rich fertilizer that could be safely returned to the land. However, sewage treatment plants also inevitably receive industrial and
household toxic wastes.

In a November, 1990 edition of the United States Federal Register, the Environmental Protection Agency (EPA) had this to say of sewage sludge: “Typically, these constituents may include
volatiles, organic solids, nutrients, disease-causing pathogenic organisms (bacteria, viruses, etc.), heavy metals and inorganic ions, and toxic organic chemicals from industrial wastes,
household chemicals and pesticides.”

In fact, there are thousands of substances that can be found in typical sewage sludge, including any of the 100,000 or so chemicals produced and used in industrialized nations, many of which
illegally end up in the sewers. Anything that is dumped into a sewer - and that is removed from water by the treatment process - becomes sludge.

This sludge is being legally marketed to farmers who plough it into soil as fertilizer. Although the practice has been around for more than 30 years, there has been a dramatic increase since
1990, according to Agriculture and Agri-Food Canada. This has prompted governments to put in place standards to regulate the levels of toxics in the final product.

Some Canadian provinces have their own regulations, as does the federal government. Agriculture and Agri-Food Canada’s Food Production and Inspection Branch has set maximum
acceptable metal concentrations for processed sewage and sewage-based products which are sold as fertilizers or supplements.

Ontario’s guidelines require that each field on which sludge fertilizer is to be spread must be approved and monitored to ensure the mandated nitrogen to heavy metal ratio is not exceeded. The
Ontario Ministry of the Environment and Energy maintains the practice is very safe and will not contaminate groundwater, since the fertilizer only penetrates the soil for four or five inches, just
like liquid manure.

In the United States, the Clean Water Act contains specifications for metals concentrations, pathogen reduction and disease-carrying animals such as rodents and vermin. These standards are
permissive compared with those of other countries, including Canada.

Nevertheless, there is growing controversy about the safety of sludge-based fertilizer. In the U.S., the National Food Processors’ Association says it “does not endorse the use of sewage sludge
on crop land”. And some of its members also shun the process. Heinz and Del Monte both say none of their products are grown with sludge.

One of the reasons for the concern is confusion about the presence of heavy metals. Maximum allowable levels of metals vary widely around the world. Take cadmium, for instance. Denmark
limits this metal to less than one part per million in sludge fertilizer. Germany allows ten parts per million, the state of New York allows 25 and the EPA allows 39 parts per million.

In Canada, the practice is to adopt metal concentration standards as a result of long-term (40 year) effects of heavy metals in soils. The American standards were apparently set using different
criteria. After 1992, when a U.S. government ban on ocean dumping of sewage sludge went into effect, the one economical disposal option still available was land application. So with the
blessing of the Environmental Protection Agency (EPA), the municipal waste industry hired the public relations firm Powell Tate, which rechristened sludge as “beneficial biosolids”. Then, with
the sweep of a pen, the EPA reclassified sludge from “hazardous material” to “compost”.

PR Campaign

This amazing process is documented by authors John Stauber and Sheldon Rampton, in their book about the public relations industry, Toxic Sludge is Good for You. They write, “Our
investigation into the PR campaign for ‘beneficial use” of sewage sludge revealed a murky tangle of corporate and government bureaucracies, conflicts of interest, and a cover-up of massive
hazards to the environment and human health.”

According to Abby Rockefeller, a Boston philanthropist and advocate of waste treatment reform, the move to land application of toxic sludge in the United States was sanctioned by some of the
country’s most respectable environmental organizations, like the Environmental Defense Fund and the National Resources Defense Council.

Nevertheless, Rockefeller states, “...the menace of toxic and otherwise non-life-compatible substances that can be found in sludge so greatly outweigh the potential nutrient benefit as to make
that potential benefit an irrelevance...The sheer number of dangers associated with treating sludge as if it were a fertilizer is so great, so various, and so serious that it would be the life work of
thousands of professionals to divide up and respond to the categories of problems that will arise from this practice.”

The body of literature on sewage sludge is large, but much of it consists of articles intended to break down public resistance to the use of the product on farm land. There is, however, a core of
serious scientific research that has tried to discover what the long-term consequences will be from using sewage sludge as fertilizer. Peter Montague in a recent edition of Rachel's Environment &
Health Wesk ized this literature.

Nega’ti“/z?i{/e:](s)eéa‘zt%ﬁlfﬁ 45
Sewage sludge is mutagenic (it causes inheritable genetic changes in organisms), but no one seems sure what this means for human or animal health. Regulations for the use of sewage sludge

ignore this information.
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Planta de secado de lodos
de Castellon

e I R e S wpiia [E WO LUNIGHLANS (U] A TR S envial \ﬁ:u e i) ‘
..EL BOE HA PUBLICADO LA ADJUDICACION DE Lt PLANTA POR 35 MILLONES..

La adjudicacién de las obras de construccion y explotacién de la La UTE encargada de Ia planta para IOdos ya
planta de secado térmico de lodes procedentes de las estaciones
depuradoras de aguas residuales (EDAR) de |a provincia de
Castellén acumula mas de 14 meses de retraso. Pese a que el rEdaCta e' prOYECto
Boletin Oficial del Estado (BOE) publiﬂé el anuncio de la licitacién de La planta aprwechara EI fango de depuradorﬁ para usos agri’nolﬁ"
los trabajos en marzo de 2008 v fijé el 8 de mayo del pasado afio
como fecha limite para que las empresas presentaran sus ofertas, 20/04/2010 R. OLIVARES
los trabajos siguen sin adjudicarse. B comentarios = enviar imprimir 2} valorar [ afiade a tu blog
Sin embargo, la Conselleria de Medic Ambiente, Agua, Urbanismo y ) o )
Vivienda volvié a ‘vender' ayer en un comunicado las instalaciones La sociedad Secado Térmico de Castellon SA, EDICION IMPRESA EN PDF
incluidas en el Il Plan Director de Saneamiento sin mayores formada por la unién temporal de empresas (UTE)
novedades que las ya comunicadas cuando, hace méas de afio y DEPURADORA. Imagen de la planta depuradora : . . - -
medio, se licitaron los trabajos. La infraestructura, que se construird ~ Burriana. /PAL BELLIDO de Sufi (filial de medio ambiente del grupo Sacyr) y Esta noticia pertenace a la edicién
por concesidn, cuenta con un presupuesto de inversién estimado de Cyes, ya frabaja en la redaccion del proyecto que en papel.
14.800.405,45 eurcs, a los que se sumaren otros 1,8 millenes como coste previsto de funcionamiento y Ver archivo (pdf)

ha de servir para consfruir la planta de #
aprovechamiento de lodos que se ubicaré en el

poligono del Serrallo. Esta planta acogera los

fangos que generan las depuradoras de Castellén, Burriana, Onda/Betxi/Vila-real, Vila-real,
Benicassim y Orpesa.

296.008,11 euros como garantia provisional. Respecto a los plazos de ejecucion, se estimaron 16 meses para

Fuentes de la Conselleria de Medio Ambiente confirmaron ayer que ya se esta trabajando en este
proyecto, justo un afo después de su adjudicacion. Casualmente, el sabado el Boletin Oficial del

Estado publico este tramite. Preguntadas sobre el retraso de un afio en este paso, las fuentes de
la Conselleria afirmaron que esto no ha sido obstaculo para iniciar la redaccién del proyecto.

El objetivo del mismo es la construccion y explotacién de esta planta de secado de lodos,
mediante la cogeneracion, para facilitar el transporte y uso del fango para usos agricolas.

22/06/2011 El coste de la construccion de la planta es de 14,8 millones de euros, y su coste estimado de
funcionamiento por afio es de 1,8 millones. Para optar a ello, la UTE adjudicataria hara frente a un
H canon de adjudicacién de 35, 2 millones de euros, segun aparecié el pasado sébado en el BOE. H



The agricultural utilization of sludge is presently reg- ulated at the European level by the Directive 86/278 that is currently to be amended. The new Directive will revi:
the previous one almost completely and the limi- tations imposed, if confirmed, will make it more and more difficult to use sludge in agriculture, and consid-12
LUDOVICO SPINOSA

erable investments will be needed to fullfill the new re- quirements.
As far as landfilling is concerned, main negative as- pects are that organic matter deposited in a landfill is not available for plant growth and that biogas produced, if n
captured, contributes considerably to the green- house effect.
Because of this, strong restrictions intended to limit the use of landfills in future have been introduced by the European Directive 99/31, that imposes the reduction of
biodegradable municipal waste to be landfilled to 75% of total biodegradable municipal waste produced in 1995 by 2006, to 50% by 2009, and to 35% by 2016.
Although the EU landfill Directive does not prohibit landfilling of sludge, it is clear that environmental European politics are pushing towards recycling, but not fully
justified restrictions are imposed on landfilling, so the impact of the Directive over the next few years will make this practice more expensive and less attractive.
Stringent limits are also imposed on other manage- ment options, with the consequence that the costs asso- ciated with sludge use/disposal are, in all cases, rapidly
increasing.
Finally, to properly perform sludge and biowaste management, and to correctly fulfill the legal require- ments, the definition of standardized characterization methods
and procedures is necessary. To this end, a broad activity at the European level has been under- taken by CEN, under the program of TC308 whose work will be very
useful in amending the EU Directive on the utilization of sludge in agriculture and in other Directives dealing, directly or indirectly, with sludge.
APPENDIX 1 From Biowaste Directive (2nd Draft) (In Relation to Anaerobic Digestion)
Y If released into surface water, the liquid digestate from an anaerobic digestion plant shall be suitably treated to comply with the requirements of Directive
91/271/EEC.
Y The anaerobic digestion process shall be carried out in such a way that a minimum temperature of 55°C is maintained over an uninterrupted period of 24 h, with a
minimum hydraulic residence time in the reactor of 20 days.
Y. In the case of lower operating temperatures or shorter period of exposure, the biowaste should be
pre-treated, or the digestate post-treated, at 70°C for 1
h, or the digestate composted. )’ The management of biogas is also subjected to spe-
cific requirements, including emission limits and concentration of total halogenated hydrocarbons (AOX) below 150 mg/m3.
APPENDIX 2 From Working Document on Sludge Use (3rd Draft)
Advanced treatments include:
Y thermal drying ensuring that the temperature of the sludge particles is higher than 80°C with a reduction of water content to less than 10%;
Y thermophilicaerobicstabilization,asabatch,at55°C for 20 hours;
Y. thermophilic anaerobic digestion as a batch at 53°C for 20 hours;
). pasteurization of liquid sludge at 70°C for 30 min- utes, followed by mesophilic anaerobic digestion at 35°C for 12 days;
Y chemicalstabilizationwithlimeatpHequalorabove 12, maintaining the temperature at 55°C for 2 hours; )’ chemicalstabilizationwithlimeatpHequalorabove
12 for 3 months.
The treated sludge shall not contain Salmonella spp in 50 g (wet weight), and achieve at least a 6 Log10 re- duction in Escherichia Coli to less than 5 ¥ 102 CFU/g.
Conventional treatments include:
Y. thermophilic aerobic stabilization at a temperature of at least 55°C with a mean retention time of 20 days;
Y. thermophilic anaerobic digestion at a temperature of at least 53°C with a mean retention time of 20 days;
Y. mesophilic anaerobic digestion at a temperature of 35°C for 15 days;

chemical stabilization with lime at pH equal or abovel2 for 24 hours;
D exterdéd)ferdtidh at ambient temperature, as a batch (time length to be defined locally depending on cli- mate conditions); H
Y simultaneous aerobic stabilization at ambient tem- perature (time length to be defined locally depending on climate conditions);
) storage in liquid form at ambient temperature, as a



Nutrient recycling via direct application of sewage sludge on cropland aggravates the above
mentioned runoff problem in areas with high livestock population. On top of that, the risk of
some of the numerous chemicals that accumulate in sludge being taken up by crops and getting
into the food chain cannot be excluded. As a consequence, some European countries have
forbidden or strictly limited the direct application of sewage sludge as a fertilizer.

Thermal valorisation of sewage sludge by its combustion in fluidized bed incinerators is the
royal road, particularly since effective air pollution control systems prevent toxic emissions
from getting into the environment. This is why sludge incineration is becoming much more
popular in highly industrialized societies, even if the energy yield is limited by the moisture
content of the sludge.

As long as phosphorus could not be effectively recovered from the ash, policy makers had to
decide between the bad and the evil. Nutrient recovery entailed the risk of contaminating the
food chain and increasing eutrophication. Energy recovery entailed an irrecoverable loss of the
finite element phosphorus.
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Aux USA, I'épandage de boues liquide a été pratiqué durant plus de 30 ans, mais a été suspecté d'étre a 1'origine de certaines
pollutions ou zoonoses, voire d'avoir été a l'origine de la maladie a prion (C\WD, chronic wasting disease) qui touche les
cervidés dans une dizaine d'états

R

R

la future réglementation européenne sur le recyclage du phosphore devrait imposer la mono-incinération des boues
(leur incinération avec d’autres matériaux sera interdite

Le compostage ne peut éliminer les métaux lourds (une partie du mercure peut s'évaporer) ni les polluants organiques
ou organométalliques faiblement biodéeradables (dioxines, PCB, certains pesticides, etc.). lls persistent dans le compost
si ce dernier est réalisé a partir de matiéres polluées ou souillées. Le risque est a priori plus élevé la ou des rejets
médicaux, artisanaux et industriels dont rejetés sans contrdle dans les réseaux d’assainissement collectif et la ou le
risque d'accident industriel est plus élevé (des bassins-tampon, recueillant par exemple les eaux d'extinction d'incendie
limitent le risque, mais des rejets pirates sont aujourd'hui difficiles a prévenir). Par exemple en France, la seule collecte
des amalgames dentaires a beaucoup fait diminuer le taux de mercure dans les boues urbaines 10.

Les travailleurs mal protégés peuvent étre exposés (inhalation, contact, via blessures...) a certains spores de
champignons microscopiques (moisissures) et actinomycetes allergenes ou a des pathogeénes (parasites ou leurs ceufs,
bactéries, prions, virus) ou toxines (exemple : Aflatoxines, endotoxines) et allergénes libérés par ces organismesl11.

France nature environnement, dans le cadre du PEFC notamment a estimé que 1'épandage en forét comporte trop de risque et qu'il est & proscrire.
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BREAKING: DEADLY SPANISH
CUCUMBERS KILLS 5, 600 IN
HOSPITAL IN GERMANY DUE TO
E.COLI INFECTION Suggest
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No tomatoes, lettuces nor cucumber to
be eaten in Germany. Vegetable virus
has killed 5 people and over 600 in the
hospitals.
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> German E. coli outbreak
— traced to Spanish cucumbers

larger | smaller
By m.p.fh.b. - May 26, 2011 - 7:43 PM
Three people have died and more than 200 were taken ill after eating
cucumbers allgedly from Malaga and Almeria

Gamany announced on Thursday
that a deadly infection thera which
has killed three people and left more
than two hundred ill has been traced
to Spanish cucumbars.

The outbreak, which bagan in
northem Gemany and has now
spraad to the south, is a particularty
aggressive strain of E.coli and is
resistant to many antibiotics.
Hamburg's health sanator, Comalia Pruefar-Storcks, said the city's Hygiene Institute
have discovered the bactena on threa cucumbers from Spain, and inwestigations
latest astablished that the ongin of the outbreak was organic cucumbers from Almeria
and Mélaga. One of the cooparatives which has been accusad said that the
consignment ‘was altered’ in Hamburg.

The German authorities were investigating ‘other potential sources’. As well has
Gamany, Swaden has announced ten cases, Denmark four, the UK three and
Holland one.

There are no reported cases in Spain; the companies accused only export their crops
and do not oparate in the domestic market.

Europa Prass repors that the bactana were identified on a fourth cucumber whose
country of argin is not yet known.

The Senator however noted that the analyses have only been camed out on
produce in Hamburg, adding that other produce may have been the source of the
infection elsewhears in the country.

The Geman public, pariculary thosa in the north of the sountry, ware adwised this
week to not eat any vegetables, especially lettuce, tomatoes and cucumber, without
cooking.
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