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INTRODUCTION	
  
AssoArpa	
  is	
  the	
  associa-on	
  of	
  the	
  regional	
  and	
  provincial	
  Agencies	
  for	
  Environmental	
  Protec-on	
  in	
  Italy.	
  
It	
   was	
   born	
   in	
   the	
   late	
   90's	
   to	
   foster	
   the	
   growth	
   of	
   an	
   agency	
   system	
   characterized	
   by	
   impar-ality,	
  
scien-fic	
   independence,	
  managerial	
   and	
   programma-c	
   uniformity,	
   high	
   quality	
   and	
   ability	
   to	
   intervene	
  
with	
   high	
   scien-fic	
   and	
   technical	
   standards	
   in	
   the	
  preven-on	
   and	
  management	
   of	
   environment-­‐related	
  
health	
  risks.	
  	
  
This	
  means	
  contribu-ng	
  to	
  a	
  fair	
  protec-on	
  of	
  the	
  rights	
  of	
  all	
  ci-zens	
  to	
  a	
  healthy	
  environment.	
  

The	
  environmental	
  deteriora-on	
  due	
  to	
  industrial	
  processes	
  or	
  waste	
  management	
  is	
  now	
  an	
  emergency	
  
for	
   vast	
   areas	
   of	
   the	
   Country.	
   Various	
   diseases	
   record	
   a	
   higher	
   incidence	
   in	
   subjects	
   exposed	
   to	
  
environmental	
  risks,	
  with	
  serious	
  social	
  and	
  economic	
  repercussions.	
  	
  
For	
  this	
  reason,	
  AssoArpa	
  and	
  the	
  Na-onal	
  Agency	
  for	
  Regional	
  Health	
  Services	
  (AGENAS)	
  have	
  signed	
  an	
  
agreement	
  that	
  will	
  involve	
  the	
  iden-fica-on	
  of	
  ini-a-ves	
  to	
  protect	
  health.	
  (you	
  can	
  	
  view	
  and	
  download	
  
the	
  agreement	
  at	
  page	
  	
  hSp://www.arpa.fvg.it/cms/assoARPA/AVvit-­‐di-­‐AssoARPA.html).	
  

RESULTS	
  
Taranto	
   -­‐	
   Emission	
   scenario	
   in	
   2016.	
   There	
   is	
   a	
   remarkable	
   excess	
   of	
  
cancer	
  risk	
  mostly	
  due	
  to	
  benzo(a)pyrene	
  fugi-ve	
  emissions	
  of	
  coke-­‐oven	
  
baSeries	
   and	
   a	
   non-­‐carcinogenic	
   risk	
   due	
   sulfide	
   hydrogen	
   from	
   the	
   oil	
  
refinery.	
  	
  

Brindisi.	
   The	
   overall	
   cancer	
   risk	
   was	
   far	
   below	
   the	
   fixed	
   threshold:	
   the	
  
maximum	
  value	
  of	
  carcinogenic	
   risk	
   (30	
  per	
  million)	
  does	
  not	
  exceed	
  the	
  
carcinogenic	
  benchmark	
  level	
  of	
  1x10-­‐4.	
  An	
  excess	
  of	
  non-­‐carcinogenic	
  risk	
  
was	
  due	
  to	
  landfill	
  ammonia	
  emissions	
  (Hazard	
  Index	
  >	
  1).	
  	
  

CONCLUSION	
  
For	
   the	
   first	
   -me,	
   the	
   combined	
   use	
   of	
   health-­‐based	
   approaches	
   (both	
  
epidemiological	
  and	
  risk-­‐assessment)	
  was	
  used	
  in	
  the	
  context	
  of	
  IPPC.	
  	
  

The	
  VDS	
   (italian	
  acronym	
  of	
  “Assessment	
  of	
  Health	
  Damage”)	
  consists	
   in	
  
the	
   independent	
   parallel	
   evalua-on	
  of	
   industry-­‐related	
  health	
   outcomes	
  
(mortality,	
   cancer	
   registry,	
   hospital	
   discharge	
   data)	
   and	
   risk	
   assessment	
  
based	
  on	
  the	
  EPA	
  residual	
  risk	
  approach.	
  Cancer	
  and	
  non-­‐cancer	
  risks	
  for	
  
inhala-on	
  exposure	
  are	
  es-mated	
  for	
  the	
  exposed	
  popula-on.	
   If	
  there	
  is	
  
an	
   agreement	
   between	
   the	
   two	
   procedures,	
   industries	
   are	
   required	
   to	
  
reduce	
  pollutant	
  emissions.	
  
In	
  Figure	
  1	
  the	
  Risk	
  Assessment	
  approach	
  to	
  perform	
  the	
  VDS	
  defined	
  by	
  
the	
  regional	
  legisla-ve	
  act	
  21/2012	
  is	
  described.	
  	
  
The	
  steps	
  to	
  be	
  followed	
  to	
  Risk	
  Assessment	
  are	
  illustrated	
  in	
  Figure	
  2.	
  

According	
   to	
   the	
   legisla-ve	
  act,	
   the	
  Environmental	
  Protec-on	
  Agency	
  
of	
  Apulia	
  Region,	
  in	
  collabora-on	
  with	
  the	
  regional	
  health	
  ins-tu-ons,	
  
carried	
   out	
   an	
   integrated	
   risk	
   and	
   impact	
   assessment	
   for	
   inhala-on	
  
exposure	
  in	
  two	
  industrial	
  areas	
  classified	
  as	
  superfunds:	
  	
  
-­‐	
  Brindisi,	
  characterized	
  by	
  a	
  petrochemical	
  complex	
  and	
  a	
   large	
  coal-­‐
fired	
  power	
  plant;	
  
-­‐	
  Taranto,	
  where	
  the	
  main	
   industrial	
  sources	
  are	
  the	
   largest	
  European	
  
integrated	
   cycle	
   steel	
   plant,	
   an	
   oil	
   refinery,	
   a	
   cement	
   plant,	
   two	
  
incinerators.	
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CONCLUSION	
  
This	
  observa-onal	
  study	
  showed	
  that	
  residing	
  within	
  800	
  meters	
  from	
  the	
  
coke	
  oven	
  of	
  an	
  iron	
  foundry	
  was	
  associated	
  with	
  lung	
  cancer	
  risk	
  in	
  men	
  
aged	
  <75,	
   but	
  not	
   in	
  women.	
  Other	
   factors	
  might	
  have	
  modified	
  and/or	
  
confounded	
   the	
   risk	
   of	
   lung	
   cancer,	
   including	
   air	
   pollu-on	
   from	
   other	
  
sources	
  and	
  occupa-onal	
  and	
  smoking	
  paSerns	
  	
  

Was	
   assessed	
   the	
   risk	
   of	
   lung	
   cancer	
   in	
   people	
   living	
   near	
   the	
   iron	
  
foundry	
   located	
   within	
   the	
   city	
   of	
   Trieste,	
   Northeastern	
   Italy.	
   Between	
  
1995	
   and	
   2009,	
   all	
   incident	
   cases	
   of	
   lung	
   cancer	
   and	
   corresponding	
  
popula-on	
  were	
  considered.	
  A	
  deposi-on	
  model	
  of	
   the	
   foundry-­‐specific	
  
emissions	
  of	
  SO2	
  defined:	
  “nearby”,	
  “urban”,	
  and	
  “outlying”	
  areas.	
  

All	
  incident	
  cases	
  of	
  lung	
  cancer	
  (2096	
  men	
  and	
  955	
  women)	
  diagnosed	
  
during	
  the	
  period	
  1995–2009	
  in	
  the	
  resident	
  popula-on	
  of	
  Trieste	
  were	
  
extracted	
  from	
  the	
  popula-on-­‐based	
  CR-­‐FVG	
  (hSp://ci5.iarc.fr/).	
  
For	
  the	
  aims	
  of	
  this	
  analysis,	
   incidence	
  data	
  were	
  disentangled	
  by	
  age	
  
(quinquennia),	
   sex,	
   year	
   of	
   diagnosis,	
   and	
   histological	
   subtype.	
   The	
  
Interna-onal	
  Classifica-on	
  of	
  Diseases,	
  10th	
  edi-on,	
  was	
  used	
  for	
  lung	
  
cancer	
   classifica-on	
   (C33–34).	
   The	
   Interna-onal	
   Classifica-on	
   of	
  
Diseases	
   for	
   Oncology,	
   third	
   version	
   (ICDO-­‐3),	
   was	
   used	
   for	
   the	
  
classifica-on	
  of	
  histologic	
  subtypes:	
  adenocarcinoma,	
  squamous	
  cell	
  
carcinoma,	
  and	
  other	
  and	
  unspecified	
  morphologies.	
  Cases	
  diagnosed	
  
at	
   autopsy	
   only	
   (159	
   men	
   and	
   109	
   women)	
   were	
   included	
   in	
   the	
  
analyses.	
  

Age-­‐standardized	
   incidence	
   rates	
   (ASRs)	
   per	
   100,000	
   were	
   calculated	
  
for	
   the	
  whole	
  examined	
  period—or	
   for	
  each	
  calendar	
  year	
   from	
  1995	
  
to	
   2009—in	
   both	
   sexes	
   and	
   two	
   age	
   groups	
   (<75	
   and	
   ≥75	
   years)	
  
according	
   to	
   risk	
   area	
   and	
   histological	
   subtypes.	
   ASRs	
   and	
   their	
  
corresponding	
   standard	
   errors	
   were	
   calculated	
   using	
   SEER*Stat.	
   Rate	
  
Ra-os	
  (RRs)	
  and	
  95%	
  confidence	
  intervals	
  (CI)	
  were	
  computed	
  from	
  the	
  
ASRs	
  considering	
  the	
  urban	
  area	
  of	
  Trieste	
  as	
  the	
  reference	
  category.	
  

The	
   computa-on	
   of	
   annual	
   percent	
   change	
   (APC)	
   of	
   incidence	
   rates	
   was	
  
calculated	
   for	
   the	
  whole	
  1995–2009	
  period.	
  APCs	
  were	
  calculated	
   in	
  both	
  
sexes	
   and	
  by	
   two	
   age	
   groups	
   (<75	
   years	
   and	
   ≥75	
   years)	
   according	
   to	
   risk	
  
area.	
  APCs	
  were	
  es-mated	
  by	
  fiVng	
  a	
  linear	
  regression	
  line	
  to	
  the	
  natural	
  
logarithm	
   of	
   annual	
   incidence	
   rates	
   using	
   calendar	
   year	
   as	
   a	
   regressor	
  
variable.	
  

source:	
  	
  
Int.	
  J.	
  Environ.	
  Res.	
  Public	
  Health	
  2015,	
  12,	
  9025-­‐9035;	
  doi:10.3390/ijerph120809025	
  

Chemical	
  and	
  physical	
  analyses	
  
	
   A	
   strong	
   homogeneity	
   at	
   the	
   regional	
   scale	
   in	
   terms	
   of	
   spa-al	
  
distribu-on	
  of	
  main	
  chemical	
   species	
   (nitrate,	
   sulfate,	
  ammonium	
  and	
  
carbonaceous	
  frac-on)	
  in	
  PM2.5	
  is	
  observed;	
  
	
   Organic	
   maSer	
   is	
   the	
   main	
   component	
   of	
   PM2.5.	
   In	
   cold	
   season	
  
biomass	
  burning	
  sources	
  contribute	
  for	
  30-­‐50%	
  of	
  organics	
   (10-­‐30%	
  of	
  
PM2.5	
  mass);	
  	
  
	
   Primary	
   emissions	
   from	
   vehicle	
   traffic	
   and	
   crustal	
   resuspension	
  
contribute	
  for	
  10	
  –	
  25	
  %	
  of	
  the	
  PM2.5	
  mass;	
  	
  
	
  At	
  least	
  10%	
  of	
  PM2.5	
  mass	
  derives	
  from	
  agriculture	
  due	
  to	
  Ammonia	
  
emission.	
  Ammonium	
  nitrate	
  has	
  a	
  relevant	
  role	
  in	
  the	
  frequent	
  winter	
  
peaks;	
  
	
   Par-cle	
   number	
   concentra-ons	
   (d<100nm)	
   are	
   substan-ally	
   different	
  
between	
   urban	
   and	
   rural	
   areas	
   due	
   to	
   their	
   different	
   principal	
   origin:	
  
traffic	
   in	
  urban	
  site;	
  spontaneous	
  new	
  par-cles	
   forma-ons	
   (nuclea-on	
  
events)	
  in	
  rural	
  site.	
  

Exposure	
  Assessment	
  
	
  LiSle	
  horizontal	
  and	
  ver-cal	
  variability	
  of	
  PM2.5	
  within	
  urban	
  areas;	
  
	
  Strong	
  variability	
  of	
  Ultrafine	
  Par-cles,	
  nitrogen	
  dioxide	
  and	
  BTEX;	
  
	
  Measurements	
  at	
  the	
  front	
  and	
  rear	
  of	
  a	
  building	
  very	
  similar	
  to	
  those	
  
found	
  between	
  high	
  and	
  low	
  traffic	
  areas;	
  
	
  Marked	
  differences	
  in	
  rela-ons	
  to	
  traffic	
  proximity	
  was	
  found	
  for	
  some	
  
chemical	
  species	
  such	
  as	
  Elemental	
  Carbon,	
  Iron,	
  Manganese	
  and	
  Tin;	
  
	
  Indoor	
  gradients	
  similar	
  to	
  outdoor	
  gradients.	
  

Toxicology	
  	
  
	
   Predic-ve	
   toxicology	
   use	
   new	
   approaches	
   for	
   reliable,	
   reproducible,	
  
faster	
  chemical	
  hazard	
  	
  assessment	
  and	
  	
  characteriza-on;	
  
	
  A	
   combina-on	
  of	
   in	
   vitro	
   cell	
   culture-­‐based	
   tests	
   and	
   transcriptomics	
  
were	
  used	
  to	
   iden-fy	
  the	
  toxicological	
  profile	
  of	
  airborne	
  samples	
  and	
  
to	
  predict	
  the	
  risk	
  for	
  adverse	
  outcomes;	
  
	
   We	
   were	
   able	
   to	
   iden-fy	
   gene	
   pathways	
   related	
   to	
   specific	
   adverse	
  
outcomes,	
   which	
   included	
   auto-­‐immune	
   diseases	
   and	
   reproduc-ve	
  
toxicity.	
  

Epidemiology	
  
We	
   analyzed	
   health	
   outcomes	
   in	
   rela-on	
   to	
   different	
   measures	
   of	
  
aerosol	
  (chemical	
  composi-on,	
  sources,	
  dimensional	
  frac-ons);	
  
The	
   respiratory	
   outcomes	
   show	
   the	
  major	
   associa-ons	
   with	
   chemical	
  
species	
  and	
  par-culate	
  sources;	
  
	
  Organic	
  carbon,	
  potassium	
  and	
  calcium	
  as	
  well	
  as	
   traffic	
  and	
  biomass	
  
burning	
  as	
  sources	
  of	
  air	
  pollu-on,	
  appear	
  to	
  have	
  a	
  significant	
  role	
   in	
  
rela-on	
  with	
  mortality	
  and	
  morbidity.	
  

of	
  most	
  polluted	
  areas	
  in	
  Europe.	
  The	
  sampling	
  sites	
  are	
  five	
  located	
  in	
  areas	
  
with	
  different	
  characteris-cs	
  (urban	
  areas,	
  rural	
  site,	
  remote	
  site).	
  

Supersito	
  project	
  is	
  focused	
  on	
  
a	
   detailed	
   study	
   of	
   chemical,	
  
physical	
   and	
   toxicological	
  
proper-es	
   of	
   airborne	
  
par-culate	
   maSer	
   and	
   their	
  
health	
   effects.	
   The	
   study	
   area	
  
is	
  Emilia-­‐Romagna	
  region	
  one	
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source:	
  
hSp://www.arpae.it/pubblicazioni/Supersito/generale_2121.asp	
  

Chemical	
  and	
  	
  
physical	
  analyses	
  

Exposure	
  Assessment	
   Toxicology	
  and	
  
Epidemiology	
  

3-­‐year	
  daily	
  physical	
  and	
  
chemical	
  measurements	
  of	
  

atmospheric	
  aerosols	
  	
  
Source	
  appor-onment	
  

Indoor	
  exposure	
  
Land	
  Use	
  Regression	
  
Dispersion	
  Models	
  

Health	
  data	
  
In	
  vitro	
  cell	
  culture	
  

Census	
  data	
  

«ENVIRONMENT	
  	
  AND	
  HEALTH»	
  IN	
  THE	
  AGENCIES	
  
Each	
   Regional	
   Environment	
   Agency	
   carries	
   out	
   environmental	
   studies	
   to	
   tackle	
   specific	
   pollu-on-­‐
related	
  health	
  risks.	
  	
  

All	
  agencies	
  support	
  the	
  regional	
  authori-es	
  in	
  the	
  assessment	
  of	
  the	
  status	
  of	
  the	
  environment	
  and	
  
of	
   the	
   pressures	
   ac-ng	
   on	
   it.	
   This	
   support	
  may	
   involve	
   applied	
   research	
   to	
   evaluate	
   the	
   poten-al	
  	
  
connec-ons	
   between	
   environmental	
   pressures	
   and	
   public	
   health.	
   Certain	
   agencies	
   have	
   a	
   specific	
  
structural	
   conduc-ng	
   epidemiology	
   surveys,	
   e.g.	
   tradi-onal	
   urban	
   planning	
   and	
   health,	
  waste	
   and	
  
health,	
  or	
  pollens	
  and	
  health.	
  Other	
  agencies	
  use	
  specific	
  approaches	
  of	
  health	
  impact	
  assessment,	
  
risk	
  assessment	
  or	
  new	
  exposure	
  assessment	
  methods.	
  

In	
  the	
  boxes	
  below	
  three	
  examples	
  of	
  studies	
  on	
  «environment	
  and	
  health»	
  are	
  shown,	
  represen-ng	
  
different	
  geographical	
  areas	
  and	
  environmental	
  risks.	
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