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Founded by the Spartans, according to 
tradition (8th century BC.) ,it became one 
of the most prosperous cities in Magna 
Græcia. (Great Greece), and is now site of 
several historical tourist attractions, 
including  a national museum, a theater etc. 
 
It was built up  on the extreme eastern side 
of the Isthmus, which was joined to the 
Peninsula Salentina continent, on the 
coastal road along  Mare Grande (Big Sea) 
and an ample lagoon called Mare Piccolo 
(Small Sea) (that’s why   Taranto is named  
“the City with Two Seas”). 

 
 
 
 

TARANTO  (Pop. 192,810), Apulia, S Italy, on the Gulf of Taranto, an 
arm of the Ionian Sea.  
 
Taranto is the chief military port of Italy. It is also an industrial, and 
fishing center. Productions include steel, metal products, refined 
petroleum, cement, machinery, and ships.  







Integrated steel plant 



Particulate matter Guideline values 
 
PM2.5 
10 μg/m3 annual mean 
25 μg/m3 24-hour mean 
PM10 
20 μg/m3 annual mean 
50 μg/m3 24-hour mean 
 
The 2005 AQG set for the first time a guideline value for particulate matter 
(PM). The aim is to achieve the lowest concentrations possible. As no 
threshold for PM has been identified below which no damage to health is 
observed, the recommended value should represent an acceptable and 
achievable objective to minimize health effects in the context of local 
constraints, capabilities and public health priorities. 



Fig.1. Percentage of people living in cities with various PM10 levels in μg/m3, 2009 



EXPOSURE TO PARTICULATE AIR POLLUTION AND RISK 
OF DEEP VEIN THROMBOSIS  
Baccarelli A, Martinelli I, Zanobetti A, et al.  
Arch Intern Med 2008; 168:920-927  

 
 



CONCENTRATION-RESPONSE FACTORS FOR HUMAN HEALTH EFFECTS ASSOCIATED 
WITH PM10 

 
Annual risk factor given a 1 ug/m3 change in annual average PM10 concentration:  
 
Mortality risk: 1.80E-05  
 
Chronic bronchitis risk: 6.10E-05 [for population 25 years and older]  
 
Respiratory hospital admissions: 8.40E-06  
 
Cardiac hospital admissions: 3.00E-06  
 
Emergency room visits: 2.40E-04  
 
Asthma symptom days: 5.80E-02 [for 4.7% of population with asthma]  
 
Restricted activity days: 5.80E-02 [for population 18 years and older] 
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Health impact assessment of particulate 
pollution in Tallinn using 

fine spatial resolution and modeling 
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The number of premature death due to PM2.5 pollution in Tallinn 

City district 
Number of 

population 

Annual 

exposure to 

local PM2.5 

(μg/m3) 

Number of  

Premature 

deaths (95% CI) 

Number of 

premature deaths 

1/1000 (95% CI) 

The loss of life 

expectancy in years 

(95% CI) 

 Haabersti  38 031  9.5  23 (6–42)  0.60 (0.16–1.10)  0.52 (0.14–0.90) 

 Mustamäe  62 589  14.0  63 (16–112)  1.01 (0.26–1.79)  0.78 (0.20–1.34) 

 Nõmme  38 268  7.2 18 (5–31)  1.01 (0.26–1.79)  0.78 (0.20–1.34) 

 Kesklinn  47 105  17.1  51 (13–91)  1.08 (0.28–1.93)  0.94 (0.25–1.62) 

 Kristiine  28 878  16.2  30 (8–54)  1.04(0.28–1.87)  0.89 (0.24–1.53) 

 Lasnamäe  107 280  10.2  73 (19–131)  0.68 (0.18–1.22)  0.56 (0.15–0.97) 

 Pirita  13 192  6.4  5 (1–8)  0.38 (0.08–0.61)  0.36 (0.09–0.61) 

 Põhja-

Tallinn 
 53 621  9.3  33 (9–59)  0.62 (0.17–1.10)  0.52 (0.14–0.89) 

 TOTAL  388 964  11.6  296 (76–528)  0.76 (0.20–1.36)  0.64 (0.17–1.10) 





 





Benzo[a]pirene Rilevation- 2009 

Medie aritmetiche e pesate dei valori di concentrazione mensile di b(a)p in ng/mc nei 3 siti di Taranto 

VIA MACHIAVELLI VIA ALTO ADIGE TALSANO 

media pesata media pesata media pesata 

1.31 0.36 0.35 

media aritmetica media aritmetica media 
aritmetica 

1.39 0.39 0.38 
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Andamento mensile di concentrazione di benzo(a)pirene 



Estimate of cancer risk 
 

 BaP in class 1/ARC – carcinogenic for humans 
 Uncertainty about the quantitative estimate and the risk and the dose-response   
relationship 
 PAHs are a mixture, which the different components have different potential carcinogen, 
BaP used as a substance index 

 Revision of estimates 
  available in the literature: 

 
 



Estimation of B(a)P related  

carcinogenic risk 
Estimated health impact on the population of the district-TamburiLido 

Azzurro in Taranto 

 

Starting from the average concentration of BaP detected at the site of via 

Machiavelli in Taranto in 2010 (1.82 ng/m3) and using the unit risk value 

indicated by the WHO (8.7 x 10-5 to 1 ng/m3 BaP),  an incremental risk was 

estimated being equal to: 

 
Incremental Lifetime Cancer Risk = 8.7 x 10-5 (ng/m3) x 1.82(ng/m3) = 15.8 x 10-5 

 

 

Estimated  excess of cases of lung cancer in the population of the district-

Tamburi Lido Azzurro (17,644 inhabitants on April 9, 2009) due to a lifetime 

exposure at the measured  level of BaP,  is equal to: 

 

15.8 x 10-5 x 17644 = 2.79 cancers 



Estimate of cancer risk 

US –EPA considers excess cancer risks that are below about 1 
chance in 1,000,000 (1×10-6 or 1E-06) to be so small as to be 
negligible, and risks above 1E-04 to be sufficiently large that some 
sort of remediation is desirable 

Risk Assessment Guidance for Superfund, 1989 

















Simulation of PM10 concentration of industry and residents 





Association between primary industrial PM10 and 
hospital cases. Relative risk by 10 mg/cubic meter MALES FEMALES 

      HR LOW UP   HR LOW UP 

Pop AGE 0-14 

cancer (140-208) 1,25 0,91 1,71 1,27 0,89 1,80 

diseases of the respiratory tract  (460-519) 1,09 1,05 1,12 1,09 1,05 1,13 

respiratory tract infections (460-466,480-487) 1,12 1,08 1,16 1,12 1,07 1,17 

  

Asthma (493) 0,79 0,62 1,02   0,70 0,49 1,00 

Forastiere et al.2012 

Hazard Ratio (HR), Cox model stratified by follow-up period, adjusted by age and socioeconomic status  



Number of attributable cases (and AR%) to industrial 
primary PM10for hospital cases (1998-2010) 

      

Total 
cases 

Attributable 
cases 95% CI AR %   

Pop AGE 0-14 

cancer (140-208) 89 17 0-35 19.5 

diseases of the respiratory tract  (460-519) 8769 638 456-820 7.3 

respiratory tract infections (460-466,480-487) 6281 627 478-776 10.0 

Forastiere et al.2012 



Childhood leukemia cases  at 
Taranto by site of residence 
1999-2008. 



 

1. Source apportionment of atmospheric PM10 PM2.5 and its deposition; 
 

2. Biomonitoring of PAH and heavy metal exposure in general population of 
Taranto, at different distance from industrial area; 
 

3. Short-term effects of pollution on human health; 
 

4. Long-term effects of pollution on human health;  
 

5. Case-control study on non Hodgkin lymphomas, soft tissue sarcomas and 
exposure to PCDD/Fs and PCB. 

 

Environment and Health in Taranto : a proposal of ARPA Puglia and ASL to 
national department of Environment during the IPPC process 






