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Intrinsecos
Inherentes al agente

toxico

Extrinsecos
Independientes del

toxico

Dosis

Propiedades fisico-quimicas

Via de ingreso al organismo

Frecuencia de exposicion

Factores ambientales

Factores del
organismo receptor

Condiciones climaticas
Pais de residencia

(cultura-tradiciones)

Ocupacion

Edad

Sexo

Geneética

Estado fisioldgico
Estado nutricional




# CRITERIOS:

Toxicidad

Vida media

Estructura quimica

TOXICIDAD

Muy toéxico

Toxico

Especie sobre la que actuan

Poco toxico

Persistencia

No persistente

Moderadamente
persistente

Persistente

Permanentes

Vida media Ejemplos
dias - 12 Malation, diazinon, carbarilo,
semanas diametrin

1- 18 meses ..
Paration, lannate

varios meses o i
. DDT, aldrin, dieldrin
- 20 anos

Productos hechos a partir
Indefinidamente P

de mercurio, plomo, arsénico

CONCENTRACION (mg/kg s.)
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Empleo de técnicas geoestadisticas para interpolar

concentraciones totales y disponibles de Cd, Cu, Pb y Zn
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3l CdEDTA
] Concentraciones totales
inferiores a los limites

legislados
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QO La distribucion espacial
de concentraciones
totales y disponibles
diferentes entre si
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Aungue las concentraciones son inferiores puede existir
afeccion en la funcionalidad del suelo

El uso del suelo podria determinar el grado de afectacion

\

y

Establecer las relaciones entre metales traza, parametros
del suelo y usos

Determinar el grado de afectacion del suelo en funcidn
de parametros

(enfoque de la Triada de Calidad del Suelo. Chapman,
1986; Ribé et al., 2012; Long et al., 2012, etc.)

Seleccidon de los mejores indicadores de la alteracion de
la funcionalidad del suelo

J



ENFOQUE QUIMICO

Q pH, CE, concentraciones totales y disponibles, granulometria, C

organico, 6xido de Fe y Mn, sales solubles, CIC, carbonatos, sales

solubles

ENFOQUE ECO-TOXICOLOGICO

U Actividades exo y endo enzimaticas
O Perfiles fisiolégicos a nivel comunidad (CLPP) con placas Biolog ECO

U Eisenia fetida (lombriz roja de California): ensayo de reproduccion, ensayo de

bioacumulacion

O Lactuca sativa: ensayo de germinacién y elongacién radicular, ensayo de crecimiento y

bioacumulacion




s CONTAMINACION DE SUELOS = OMS

Chemical of concern, In soil? Toxic to humans how? Health effects

Sources/uses

Used by
uwimans

a5 a

nutrient?

Air Pollution

Arsenic

Pesticides; pold, lead, copper, nickel, iron
and steel m and/or processing; coal
buming; wood preservatives.

Pharmaceutical and plass industries, sheep
dip. leather preserval £s, pigments, poison
bait, agrochemicals, antifouling paint
electronics industry.

Ashbestos

Mining and milling of raw ashestos
{historical) for construction and product
manufacture.

Historical: releases into the air and soil
around refineries, power plants, factories
ling ashestos, shipyards, steel mills,
and building demolitions.
novation, removal, or
maintenance of ashestos. Gardeni

Benzene

Cadmiam

Zinc smelting, mine wailings, burning coal or
garbage containing cadmium, rechargeable
barteries (nickel-cadmium batteries

account for over four-fifths of cadmium
consumption). pigments, TVs, solar cells,
steel, phosphate fertiliser, metal plating,
water pipes, sewage sludpe.

l: WHO ten chemicals of major pu
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No

Benzene is not

ent in very |
quantitics).
Yes
Cadmium in soil

may enter plant crops

(depending on soil

characteristics, pH etc).

health concer

Ir.cde

in relati
v

Main exposure through
consumption of groundwater
containing naturally high levels
i arsenic, food
ith this water, or food
-ated with water high

Exposure occurs when
.L\'l'-c.x[t:n--.n:'_[._'nil'u; material is
crumbling or disturbed, releasing
microscopic ashestos fibres into
the air and dust. The ma

route of entry is inhalation, but
it can also be ingested or lodge
in the s

Cadmium in soil or water

used for irrigation can lead o
accumulation in plants thar enter
the human food chain

um may also accumulate
animals at levels that do not
affect the animal’s health, but
can affect humans consuming
animal products.

n to soils and human health impacts. Sources: Brevik & Burges

Intake of inorganic arsenic over a
lead to chronic arsenic poisoning |
nal tract, skin, heart, liver and
damage. Diabetes. Bone marrow
blood discases. Cardiovascular disease.

Carcinogenic.

Orpanic arsenic compounds are less harmful w health,
and are rapidly eliminated by the body.

Increased risk of miscarriage, stillbirth and pre-term birth.

Some inhaled asbestos fibres reach the lungs, where
they become lodged in lung ay remain for
many years. This cause

parenchymal ashestosis

ashestos-related pleural abnormalities

pleural mesothelioma

Health effects may not emerge for decades, but lung

cancer and pleural mesothelioma have high mortaliy rates.

Historical, occupational exposure from manufacturing
d construction work is a common cause.

Liver and kidney damage, low bone density.

These symptoms are known as itai-itai disease. First
identified when cadmium from mining in the Toyoma
Prefecture of Japan led to high levels of cadmium in
rice, which accumulated in local people.

Diiets poor in iron and zinc vastly increase the negative
health effects of cadminm.

d US Agency for




Diioxin

Including Polychlorinated dibenzodioxins
(PCDI) and Polychlorinated dibenzofurans
(PCDF).

Waste incineration, reprocessing metal
industry, paper and pulp industry,
contaminated herbicides {3 major source).
Stored PCB-based industrial waste oils (often
with large amounts of PCDFs).

Fluoride

Lead

Batterics, solder, ammunition, pigments,
paint, ceramic glaze, hair colour, fishing
equipment. leaded g gasoline (vehicle exhansts),
mining, plumbing, ‘cual burning, water pipes.

Mercury

Electrical switches, fluorescent light bulhbs,

lamps, batteries, thermometers, dental fill 1S,
(particularly artisanal/small scale pold
» pesticides, medical waste, burning
fuel oil, chlor-alkali industry.

Hazardous pesticides

Herbicides derived from trinitrotoluens may
have the impurity dioxin, which is highly tooic.
Synthetic insecticides, such as DDT

(now banned) can still be found in the
environment worldwide.

[able 1: WHO ten chemicals o

[oxic Substances & Disease Repistry

jor public health concern
(website): wiww.:

s CONTAMINACION DE SUELOS = OMS

Yes

These chemicals are
most commaonly found
in soils, sedimenits and
food, with low levels in
air and water.

Yes — but is generally Yes

immiohile. A micronutr
Appropriate
evels strengthen
teeth.

No

sdr.cde.pov

elation to soils and human health impacts.

Human exposure to dioxin and
dioxin-like substances oocurs
mainly through l.l.'-I'l'\I.LI'I1|'ll|1'l )

of contaminated food. More

than 90% of human exposure is
through food, mainly meat and
dairy products, fish and shellfish.

Usnally associated with high
wels of Huoride in drin
walcr,

Leaded fuel and mining activities
are common causes for clevaied
lead levels in topsoil.

Main exposure route for the
population ar |.1rg_.- is via cating
contaminated seafond. For
children is direct

Organic pesticides acoumulate in
the food chain.

pestion of soil.

Diioxins are highly toxic and can cavse reproductive
and developmental problems, damape the immune
system, interfere with hormones and also cause cancer.

Skelzral luorosis: fluoride accomulates progressively
in the bone over mamy 3 . Early symp toms include
stiffness and pain in the joints. Crippling skeletal
flunrosis is associated with osteosclerosis, calcification
of rendons and ligaments, and bone deformiries.

Meurological damage

Lowers |L_} and aticntion
Hand-eye co-ordination impaired
Encephalopathy

Bone deterioration

Hypertension

Kidney disease

Central nervous system (CHN5) and pastric system
damape

Affects brain development, resulting in a lower
L8]

Affects co-ordination, cyesight and sense of
touch

Liwer, hearr and kidney damagpe.

Teratogenic

Orpanic chemicals, including |h-:nic'.:|1.':c. have been

linked to a wide ranpge of healt problems, but we tend
to be exposed to a cockeail of these chemicals at low
levels. Conclusive proof of cause and effect in humans

is challenging.

Sources: Brevik & Burgess (201 3) and US Apency for




|dentificacién del problema- inicio del proceso

Definir el problema

Definir objetivos de
gestion del riesg\o

ldentificacion  Caracterizacidn
de peligros delriesgo

\ / Identificar y evaluar

Analisis dosis-respuesta las opciones de gestic’m
\del riesgo
Seleccion de /

tecnologiasde «————| Toma de decisiones de Consideraciones

descontaminacién g . legales
gestion de riesgos

Desarrollo de medidas de /

proteccion para la salud

Opciones de
implementacién

Monitorizacién » Riesgo aceptable
para la salud

Fuente: El andlisis de riesgos para la salud humana.. M2 José Martinez Sanchez y col. Salud ambient.2015;15(2):103-112
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Localizacion

« Aproximadamente 1/3 se situa
en la Comunidad de Madrid
(municipio de Valdemoro), el
resto en Castilla-La Mancha
(municipio de Sesefna, Toledo).

« Area de mas de 11 ha.

« Entre 80 000 -100 000
toneladas de neumaéticos.

« 5000 000 de neumaticos.
« El mas grande de Europa.

0w 200 m 400 mi @00 m
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http://www.efeverde.com/noticias/fuego-confinado-hectareas-
cementerio-neumaticos/

http://www.elplural.com/2016/05/13/incendio-en-el-cementerio-
de-neum-ticos-m-s-grande-de-europa

Comienzo del incendio en la
madrugada del 13/05/2016.

Trabajos mecanicos, ademas de
medios terrestres y aereos.

Se consigue aislar del fuego 1/3 de
los neumaticos.

Alertas a la poblacidn.
Suspension de clases.
Desalojo de El Quifion.

Se da por extinguido en |la zona de
Castilla-La Mancha el 02/06 y en
Madrid el 06/06.
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CARACTERIZACION DE CONTAMINANTES EN EL SUELO
POR ALMACENAMIENTO E INCENDIO DE DEPOSITOS
DE NEUMATICOS FUERA DE USO

Carurdad oo Madnid
Martin-5anz, 1.F}, Loper Lafuente, &% de Santingo-Martin, A%, Quintans Nisto, LR,
Gonziler Huecas, £ &, VaherdeAsenjo, L _

IMPACT OF SCRAP TYRE DUMPS ON SOIL
INTRODUCC CONTAMINATION
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El analisis de riesgos de suelos contaminados :

el caso de la Bahia de Portman.

Martinez Sanchez MJ, Garcia Lorenzo ML, Martinez Lopez S,
Martinez Martinez LB, Herndndez Pérez C, Pérez Sirvent C. Rev.
salud ambient. 2015; 15(2):103-112.




Tres etapas de la bahia:

Fuente: El andlisis de riesgos para la salud humana.. M2 José Martinez Sdnchez y col.

Salud ambient.2015;15(2):103-112
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E: 1/3.000

=P > Disponibilidad metal Zonha mas reactiva
< Tamafo particula —— e 7ZONA MENOS reactiva

Fuente: El andlisis de riesgos para la salud humana.. M2 José Martinez Sanchez y col. Salud ambient.2015;15(2):103-112




Mineralizacion
primaria

Materiales de

la cantera Moliencda

Procesos de flotacion:

Mineralizacion
secundaria

Esteriles

¥,

Materiales de
la bahia

Sedimentacion

Capa Oxidada
superficial

Zona sumergida

Capa reducida

Fuente: El andlisis de riesgos para la salud humana.. M2 José Martinez Sanchez
y col. Salud ambient.2015;15(2):103-112




Tratamiento in-situ para la inmovilizacion de contaminantes

* Tierra vegetal o arena de playa, 60
cm espesor
\'_/‘

* Gravas de distinto tamano, 40 cm
espesor

Horizonte 2

* Sedimentos contaminados tratados
con 50% filler calizo, 100cm espesor

Sedimentos

: + Sedimentos bahia
contaminados

Fuente: El analisis de riesgos para la salud humana.. M2 José Martinez Sdanchez y col. Salud ambient.2015;15(2):103-112
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