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What	
  Are	
  Dioxins?	
  

•  Refers	
  to	
  hundreds	
  of	
  similar	
  molecules	
  –	
  29	
  are	
  toxic.	
  
•  Persistent	
  environmental	
  pollutants.	
  	
  
•  Bioaccumulate	
  in	
  the	
  food	
  chain.	
  	
  



US	
  Dioxin	
  Inventory	
  

•  EPA	
  assessed	
  dioxin	
  sources	
  for	
  1987,	
  1995	
  and	
  2000.	
  
•  Methodology:	
  

IdenIfy	
  Sources	
  
Measure	
  AcIvity	
  

Level	
  and	
  
Emissions	
  Factor	
  

Calculate	
  Total	
  
Emissions	
  











Dioxin	
  Risk	
  
•  Health	
  Risks	
  
–  Human	
  Carcinogen	
  
–  Skin	
  problems	
  
–  ReproducIve	
  problems	
  
–  Hormonal	
  problems	
  
–  Developmental	
  effects	
  

•  World	
  Health	
  OrganizaIon	
  –	
  Tolerable	
  Daily	
  Intake	
  
	
  
	
  
•  Risk	
  =	
  Intake/TDI	
  
	
  

TDI	
  =	
  1-­‐4pg	
  TEQ	
  per	
  kg	
  bodyweight	
  per	
  day	
  



Risk	
  due	
  to	
  WTE?	
  

•  4	
  pathways	
  for	
  exposure:	
  
-­‐  InhalaIon	
  
-­‐  Dermal	
  absorpIon	
  
-­‐  IngesIon	
  of	
  dust	
  and	
  soil	
  
-­‐  IngesIon	
  of	
  locally	
  produced	
  food	
  



Modeling	
  Dioxin	
  Risk	
  From	
  WTE	
  Plant	
  

1.  Local	
  air	
  concentraIon	
  
2.  DeposiIon	
  rate	
  
3.  Soil	
  concentraIon	
  
4.  Plant	
  concentraIon	
  
5.  Beef/egg/chicken	
  concentraIon	
  
6.  Daily	
  intake	
  
7.  PopulaIon	
  



Gaussian	
  Plume	
  Model	
  

•  24	
  h	
  	
  
•  Constant	
  3m/s	
  wind	
  
•  100	
  m	
  stack	
  
•  Average	
  atmospheric	
  stability	
  



Maximum	
  Risk	
  
No	
  Local	
  Food	
  

1987	
   1995	
   2000	
   2012	
  

InhalaIon	
   6.93	
   0.79	
   0.28	
   0.009	
  

Dermal	
   1.19	
   0.14	
   0.050	
   0.0016	
  

Oral	
   0.13	
   0.015	
   0.0055	
   0.00018	
  



Maximum	
  Risk	
  
Local	
  Food	
  

1987	
   1995	
   2000	
   2012	
  

InhalaIon	
   6.93	
   0.79	
   0.28	
   0.009	
  

Dermal	
   1.19	
   0.14	
   0.050	
   0.0016	
  

Oral	
   0.13	
   0.015	
   0.0055	
   0.00018	
  

Food	
   331.	
   38.95	
   13.79	
   0.453	
  



  	
 Population	


Risk	
 1987	
 1995	
2000	
2012	


0.1<R<0.5	
 11087	
 1461	
326	
 0	


0.5<R<1	
 1323	
 137	
 0	
 0	


1<R<2	
 644	
 0	
 0	
 0	


2<R<5	
 393	
 0	
 0	
 0	


5<R<20	
 72	
 0	
 0	
 0	


20<R<50	
 0	
 0	
 0	
 0	


50<R	
 0	
 0	
 0	
 0	


No	
  Local	
  Food	
  



  	
 Population	


Risk	
 1987	
 1995	
2000	
2012	


0.1<R<0.5	
 187398	
24353	
6730	
157	


0.5<R<1	
 22173	
 2922	
815	
 0	


1<R<2	
 10729	
 1461	
390	
 0	


2<R<5	
 6437	
 841	
237	
 0	


5<R<20	
 3111	
 421	
 96	
 0	


20<R<50	
 608	
 62	
 0	
 0	


50<R	
 322	
 0	
 0	
 0	


Local	
  Food	
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