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[ŔŊƨƖĲШΥрΝΜΤаШÂƖĲĬŔĦƣĲĬШċŰŰƨċũШċƻĲƖċŊĲШ]x9ƚШŸŉШƣŸũƨĲŰĲШŉŸƖШÉĦĲŰċƖŔŸШΡ ................................  ΝΟΥ 
[ŔŊƨƖĲШΥрΝΜΥаШ~ċǂŔůƨůШƓƖĲĬŔĦƣĲĬШΞΠрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШǂǃũĲŰĲШŉŸƖШÉĦĲŰċƖŔŸШΡ .................  ΝΟΦ 
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ÂċŊĲШΝ 

Ν fŰƣƖŸĬƨĦƣŔŸŰ 

ΝЮΝ 7ċĦťŊƖŸƨŰĬ 

cċŰĦŸĦťШEŰĲƖŊǃШыÂ7 ьШÂƣǃШxƣĬШыcċŰĦŸĦťШEŰĲƖŊǃьШŔƚШƓƖŸƓŸƚŔŰŊШƣŸШĬĲƻĲũŸƓШƣőĲШ7ĲũŔƚċůċШ
9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣШы79]ÂьШŔŰШƣőĲШůŔĬрƽĲƚƣШƖĲŊŔŸŰШŸŉШìĲƚƣĲƖŰШ ƨƚƣƖċũŔċЮШÑőĲШĬĲƻĲũŸƓůĲŰƣШ
ƽŔũũШĦŸũũĲĦƣШŊċƚШŉƖŸůШƚƨƖƖŸƨŰĬŔŰŊШÖƓƚƣƖĲċůШŊċƚШĦŸũũĲĦƣŔŸŰШőƨĤƚШыĲǂƣĲƖŰċũШƣŸШƣőŔƚШÂƖŸƓŸƚċũьШƣŸШċШ
9ĲŰƣƖċũШÂƖŸĦĲƚƚŔŰŊШ[ċĦŔũŔƣǃШы9Â[ьШƽőĲƖĲШƣőĲШŊċƚШƽŔũũШĤĲШƣƖĲċƣĲĬЯШċŰĬШƓƖŸĬƨĦƣШŊċƚШƖŸƨƣĲĬШƻŔċШċŰШ
ĲǂƓŸƖƣШƓŔƓĲũŔŰĲШƣŸШƣőĲШ?ċůƓŔĲƖШ7ƨŰĤƨƖǃШ ċƣƨƖċũШ]ċƚШÂŔƓĲũŔŰĲШы?7 ]ÂьШŉŸƖШƚċũĲЮШxŔƕƨŔĬШ
őǃĬƖŸĦċƖĤŸŰƚШыĦŸŰĬĲŰƚċƣĲьШŊĲŰĲƖċƣĲĬШċƚШċШĤǃрƓƖŸĬƨĦƣШŸŉШƣőĲШŊċƚШƣƖĲċƣůĲŰƣШƓƖŸĦĲƚƚШƽŔũũШĤĲШ
ƚƣŸƖĲĬШŸŰрƚŔƣĲШƓƖŔŸƖШƣŸШĤĲŔŰŊШƣƖċŰƚƓŸƖƣĲĬШĤǃШƖŸċĬШŉŸƖШƚċũĲЮШÑőĲШŉŸƨŰĬċƣŔŸŰШƓƖŸŢĲĦƣШƽŔũũШĤĲШĦċƓċĤũĲШ
ŸŉШƓƖŸĬƨĦŔŰŊШƨƓШƣŸШΞΝΜШÑsоĬШƚċũĲƚШŊċƚЮ 
 
ÑőĲШ9Â[ШƽŔũũШĤĲШũŸĦċƣĲĬШċƣШòċŰĬċŰŸŸťċШìĲƚƣШÅŸċĬЯШ~ŔũŸШыxŸƣШΠΠΝШŸŰШÂũċŰШΞΦΥΝьШŸƽŰĲĬШŔŰШ
ŉƖĲĲőŸũĬШĤǃШcċŰĦŸĦťШEŰĲƖŊǃЮШÑőĲШƚŔƣĲШŔƚШċƓƓƖŸǂŔůċƣĲũǃШΟΡΜШťůШŰŸƖƣőШŸŉШÂĲƖƣőЯШΠΡШťůШŉƖŸůШ
?ŸŰŊċƖċШċŰĬШΟΡШťůШŉƖŸůШ~ŔŰŊĲŰĲƽШĤǃШƖŸċĬЮШÉƨƖƖŸƨŰĬŔŰŊШũċŰĬШŔƚШƨƚĲĬШŉŸƖШĤƖŸċĬċĦƖĲШċŊƖŔĦƨũƣƨƖĲШ
ƽŔƣőШċШůŔǂƣƨƖĲШŸŉШĦƖŸƓƓŔŰŊШċŰĬШŊƖċǍŔŰŊЮШÅƨƖċũШƖĲƚŔĬĲŰƣŔċũШőŸůĲƚƣĲċĬƚШċƖĲШƚƓċƖƚĲũǃШũŸĦċƣĲĬШŔŰШƣőĲШ
ƚƨƖƖŸƨŰĬŔŰŊШċƖĲċШƽŔƣőШƣőĲШĦũŸƚĲƚƣШĤĲŔŰŊШċƓƓƖŸǂŔůċƣĲũǃШΟЮΡШťůШŉƖŸůШƣőĲШ9Â[ШċŰĬШŸƽŰĲĬШĤǃШ
cċŰĦŸĦťШEŰĲƖŊǃЮ 
 
ÑőĲШŊċƚШƽŔũũШĤĲШƚŸƨƖĦĲĬШŉƖŸůШƣőĲШǯĲũĬƚШƓƖĲĬŸůŔŰċŰƣũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШƣőĲШxŸĦťǃĲƖШ]ċƚШÂƖŸŢĲĦƣШ
ũŸĦċƣĲĬШŔŰШEǂƓũŸƖċƣŔŸŰШÂĲƖůŔƣƚШEÂрΟΣΥШċŰĬШEÂрΠΞΣШċŰĬШŸƣőĲƖШƚƨƖƖŸƨŰĬŔŰŊШŰĲƽШŊċƚШĬŔƚĦŸƻĲƖŔĲƚЮ 
 
ÑőĲШťĲǃШĦŸůƓŸŰĲŰƣƚШŸŉШƣőĲШÂƖŸƓŸƚċũШŔŰĦũƨĬĲа 

¶ ŰШŔŰǯĲũĬШŊċƣőĲƖŔŰŊШƚǃƚƣĲůШĦŸůƓƖŔƚŔŰŊШƨŰĬĲƖŊƖŸƨŰĬШǰŸƽũŔŰĲƚб 
¶ Ш9Â[ЯШŔŰĦũƨĬŔŰŊШŸŰрƚŔƣĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШƣŸШƚƨƓƓŸƖƣШƣőĲШŸƓĲƖċƣŔŸŰƚШƓőċƚĲШŔŰĦũƨĬŔŰŊШƓŸƽĲƖШ
ŊĲŰĲƖċƣŔŸŰЯШċĬůŔŰŔƚƣƖċƣŔŸŰШĦŸŰƣƖŸũШƖŸŸůƚЯШƽċƖĲőŸƨƚŔŰŊЯШƽŸƖťƚőŸƓƚЯШƚƽŔƣĦőШƖŸŸůШ
ŔŰŉƖċƚƣƖƨĦƣƨƖĲЯШƚĲĬŔůĲŰƣċƣŔŸŰШƓŸŰĬЯШċŰĬШċĦĦŸůůŸĬċƣŔŸŰШĤƨŔũĬŔŰŊƚб 

¶ ŰШƨŰĬĲƖŊƖŸƨŰĬШŊċƚШĲǂƓŸƖƣШƓŔƓĲũŔŰĲШĦŸŰŰĲĦƣŔŰŊШƣőĲШ9Â[ШƣŸШƣőĲШ?7 ]ÂбШċŰĬ 
¶ 9ŸŰĬĲŰƚċƣĲШƚƣċĤŔũŔƚċƣŔŸŰЯШƚƣŸƖċŊĲШċŰĬШŸǭũŸċĬŔŰŊШƚǃƚƣĲůШƣŸШƚƨƓƓŸƖƣШƖŸċĬШƣƖċŰƚƓŸƖƣШŸŉШũŔƕƨŔĬШ
ƓƖŸĬƨĦƣЮ 

ΝЮΞ ÂƖŸŢĲĦƣШŸƻĲƖƻŔĲƽ 

ÑőĲШŰĲċƖĲƚƣШƚĲŰƚŔƣŔƻĲШƖĲĦĲƓƣŸƖƚШƣŸШƣőĲШ79]ÂШċƖĲШƓƖĲƚĲŰƣĲĬШŔŰШÑċĤũĲШΝрΝЮШ ŰШċĲƖŔċũШŸƻĲƖƻŔĲƽШŸŉШƣőĲШ
ƚŔƣĲШŔŰĦũƨĬŔŰŊШƣőĲШŰĲċƖĲƚƣШƚĲŰƚŔƣŔƻĲШƖĲĦĲƓƣŸƖƚШŔƚШŉŸƨŰĬШŔŰШ[ŔŊƨƖĲШΝрΝЮШÑőĲШċĲƖŔċũШŸƻĲƖƻŔĲƽШŸƨƣũŔŰĲƚШ
ƣőĲШcċŰĦŸĦťШEŰĲƖŊǃШĦċĬċƚƣƖċũШĤŸƨŰĬċƖǃЯШƽőŔĦőШŔƚШƨƚĲĬШŔŰШċƚƚĲƚƚŔŰŊШŸǭƚŔƣĲШŔůƓċĦƣƚШŸŉШċŔƖШƣŸǂŔĦƚШ
ċŊċŔŰƚƣШƣőĲШƖĲũĲƻċŰƣШĦƖŔƣĲƖŔċЮШfƣШŔƚШŰŸƣĲĬШƣőċƣШƣƽŸШƖĲĦĲƓƣŸƖƚШыcŸůĲƚƣĲċĬШΤШċŰĬШΦьШċƖĲШũŸĦċƣĲĬШ
ƽŔƣőŔŰШcċŰĦŸĦťШEŰĲƖŊǃќƚШĤŸƨŰĬċƖǃШċŰĬШċƖĲШĦŸŰƣƖŸũũĲĬШċŰĬШŸƽŰĲĬШĤǃШcċŰĦŸĦťШEŰĲƖŊǃЯШőŸƽĲƻĲƖШ
ƣőĲǃШőċƻĲШĤĲĲŰШŔŰĦũƨĬĲĬШŔŰШƣőŔƚШċƚƚĲƚƚůĲŰƣШŉŸƖШĦŸŰƚĲƖƻċƣŔƻŔƣǃЮ 
 
 
 



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΞ 

 
[ŔŊƨƖĲШΝрΝаШ ĲƖŔċũШƚŔƣĲШŸƻĲƖƻŔĲƽШƚőŸƽŔŰŊШƣőĲШcċŰĦŸĦťШEŰĲƖŊǃШĦċĬċƚƣƖċũШĤŸƨŰĬċƖǃШċŰĬШŰĲċƖĤǃШ
ƚĲŰƚŔƣŔƻĲШƖĲĦĲƓƣŸƖƚ 
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ÂċŊĲШΟ 

ÑċĤũĲШΝрΝаШÉĲŰƚŔƣŔƻĲШƖĲĦĲƓƣŸƖШũŸĦċƣŔŸŰƚ 

f? ÅĲĦĲƓƣŸƖ 
ÖÑ~Ш9ŸŸƖĬŔŰċƣĲƚ 

ůE ů  

ÅΝ cŸůĲƚƣĲċĬШΝ ΟΞΡЯΤΜΦ ΣЯΤΡΡЯΞΥΞ 

ÅΞ cŸůĲƚƣĲċĬШΞ ΟΞΦЯΣΥΡ ΣЯΤΡΤЯΣΦΟ 

ÅΟ cŸůĲƚƣĲċĬШΟ ΟΟΦЯΣΤΠ ΣЯΤΡΡЯΦΜΠ 

ÅΠ cŸůĲƚƣĲċĬШΠ ΟΠΝЯΤΤΜ ΣЯΤΡΝЯΠΜΝ 

ÅΡ cŸůĲƚƣĲċĬШΡ ΟΞΠЯΠΟΜ ΣЯΤΡΥЯΣΜΡ 

ÅΣ cŸůĲƚƣĲċĬШΣ ΟΞΥЯΤΤΞ ΣЯΤΣΜЯΤΤΣ 

ÅΤ cŸůĲƚƣĲċĬШΤ ΟΞΥЯΝΥΠ ΣЯΤΡΝЯΤΠΤ 

ÅΥ cŸůĲƚƣĲċĬШΥ ΟΟΝЯΝΥΠ ΣЯΤΡΜЯΤΠΤ 

 

Ξ EǂŔƚƣŔŰŊШĲŰƻŔƖŸŰůĲŰƣ 

ΞЮΝ EǂŔƚƣŔŰŊШĲŰƻŔƖŸŰůĲŰƣ 

ÑőĲШĦũŔůċƣĲШŸŉШƣőĲШƖĲŊŔŸŰШŔƚШĦũċƚƚĲĬШċƚШƚƨĤƣƖŸƓŔĦċũШ~ĲĬŔƣĲƖƖċŰĲċŰЯШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШőŸƣЯШĬƖǃШ
ƚƨůůĲƖƚШċŰĬШůŔũĬЯШƽĲƣШƽŔŰƣĲƖƚЮШ[ŸƖШƣőĲШƖĲŊŔŸŰċũШĦũŔůċƣĲШŔŰŉŸƖůċƣŔŸŰЯШĬċƣċШŔƚШƣċťĲŰШŉƖŸůШƣőĲШ
ŰĲċƖĲƚƣШ7ƨƖĲċƨШŸŉШ~ĲƣĲŸƖŸũŸŊǃШы7Ÿ~ьШůŸŰŔƣŸƖŔŰŊШƚƣċƣŔŸŰШƣŸШƣőĲШƓƖŸŢĲĦƣШы~ŸƖċƽċШ ŔƖƓŸƖƣьЮШÑőĲШ
ĬċƣċШƚőŸƽƚШƣőċƣШĬƨƖŔŰŊШƣőĲШƚƨůůĲƖШůŸŰƣőƚШы?ĲĦĲůĤĲƖШƣŸШ[ĲĤƖƨċƖǃьШƣőĲШůċǂŔůƨůШċƻĲƖċŊĲШ
ƣĲůƓĲƖċƣƨƖĲƚШĦċŰШŊŸШċƚШőŔŊőШċƚШΟΥ҄9ШċŰĬШĬƨƖŔŰŊШƣőĲШƽŔŰƣĲƖШůŸŰƣőƚШыsƨŰĲШƣŸШ ƨŊƨƚƣьШƣőĲШ
ůŔŰŔůƨůШċƻĲƖċŊĲШƣĲůƓĲƖċƣƨƖĲƚШĦċŰШŊŸШċƚШũŸƽШċƚШΣ҄9ЮШÑőĲШċƻĲƖċŊĲШůċǂŔůƨůШċŰĬШůŔŰŔůƨůШ
ƣĲůƓĲƖċƣƨƖĲШƓũŸƣƚШċƖĲШƓƖĲƚĲŰƣĲĬШŔŰШ[ŔŊƨƖĲШΞрΝШċŰĬШ[ŔŊƨƖĲШΞрΞШƖĲƚƓĲĦƣŔƻĲũǃЮ 
 
ÑőĲШċŰŰƨċũШċƻĲƖċŊĲШƖċŔŰŉċũũШċƣШƣőĲШŰĲċƖĲƚƣШůĲƣĲŸƖŸũŸŊŔĦċũШƚƣċƣŔŸŰШŔƚШΞΦΞЮΡШůůЮШÑőĲШůċŢŸƖŔƣǃШŸŉШ
ƖċŔŰŉċũũШƽŔƣőŔŰШƣőĲШƖĲŊŔŸŰШŸĦĦƨƖƚШĤĲƣƽĲĲŰШ~ċǃШċŰĬШÉĲƓƣĲůĤĲƖЯШċŰĬШƣőĲШƖĲůċŔŰŔŰŊШƓĲƖŔŸĬШ
§ĦƣŸĤĲƖШƣŸШ ƓƖŔũШŔƚШĦŸůƓċƖċƣŔƻĲũǃШĬƖǃЮШÑőĲШƓũŸƣШŉŸƖШůĲċŰШċŰŰƨċũШƖċŔŰŉċũũШŔƚШŉŸƨŰĬШŔŰШ[ŔŊƨƖĲШΞрΟЮ 
 
[ŔŊƨƖĲШΞрΠШƓƖĲƚĲŰƣƚШƣőĲШΞΜΞΞШċŰŰƨċũШƽŔŰĬШƖŸƚĲШŉƖŸůШ~ŸƖċƽċШ ŔƖƓŸƖƣЯШƚőŸƽŔŰŊШċШůĲċŰШċŰŰƨċũШ
ƽŔŰĬШƚƓĲĲĬШŸŉШΠЮΠΦШůоƚШċŰĬШƓƖĲƻċŔũŔŰŊШƽŔŰĬƚШőċŔũŔŰŊШŉƖŸůШƚŸƨƣőрƽĲƚƣĲƖũǃШĬŔƖĲĦƣŔŸŰƚЮ 
 



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΠ 

 
[ŔŊƨƖĲШΞрΝаШ~ĲċŰШ~ċǂŔůƨůШÑĲůƓĲƖċƣƨƖĲШÅĲĦŸƖĬĲĬШċƣШ7Ÿ~Ш~ŸŰŔƣŸƖŔŰŊШÉŔƣĲШтШ~ŸƖċƽċШ ŔƖƓŸƖƣШыΝΦΦΤШтШ
ΞΜΞΡь 

 
[ŔŊƨƖĲШΞрΞаШ~ĲċŰШ~ŔŰŔůƨůШÑĲůƓĲƖċƣƨƖĲШÅĲĦŸƖĬĲĬШċƣШ7Ÿ~Ш~ŸŰŔƣŸƖŔŰŊШÉŔƣĲШтШ~ŸƖċƽċШ ŔƖƓŸƖƣШыΝΦΦΤШтШ
ΞΜΞΡь 

 



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΡ 

 
[ŔŊƨƖĲШΞрΟаШ~ĲċŰШÅċŔŰŉċũũШċƣШ7Ÿ~Ш~ŸŰŔƣŸƖŔŰŊШÉƣċƣŔŸŰШтШ~ŸƖċƽċШ ŔƖƓŸƖƣШыΝΦΦΤШтШΞΜΞΡь 

 

 
[ŔŊƨƖĲШΞрΠаШ~ŸƖċƽċШ ŔƖƓŸƖƣШΞΜΞΞШтШŰŰƨċũШ ƻĲƖċŊĲШìŔŰĬШÅŸƚĲ 

 



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΣ 

Ο ƣůŸƚƓőĲƖŔĦШĲůŔƚƚŔŸŰƚ 

ΟЮΝ fŰƣƖŸĬƨĦƣŔŸŰ 

ÑőŔƚШƚĲĦƣŔŸŰШƓƖŸƻŔĬĲƚШĬĲƣċŔũƚШŸŰШƣőĲШċƣůŸƚƓőĲƖŔĦШĲůŔƚƚŔŸŰƚШŸŉШĦŸŰĦĲƖŰШŉƖŸůШƣőĲШƓƖŸƓŸƚĲĬШ
ĲǂƓċŰƚŔŸŰШŸŉШƣőĲШ79]ÂШċŰĬШŸƣőĲƖШƚŸƨƖĦĲƚШŔŰШƣőĲШƖĲŊŔŸŰЮШEůŔƚƚŔŸŰƚШŸŉШĦŸŰĦĲƖŰШŔŰĦũƨĬĲĬШŔŰШƣőŔƚШ
ċƚƚĲƚƚůĲŰƣШŸŉШƣőĲШ79]ÂШċƖĲШĦċƖĤŸŰШůŸŰŸǂŔĬĲШы9§ьЯШŸǂŔĬĲƚШŸŉШŰŔƣƖŸŊĲŰШы §ǂьЯШƚƨũƓőƨƖШĬŔŸǂŔĬĲШ
ыÉ§ΞьЯШǯŰĲШƓċƖƣŔĦƨũċƣĲƚШыÂ~ΞЮΡьЯШőǃĬƖŸŊĲŰШƚƨũƓőŔĬĲШыcΞÉьЯШŉŸƖůċũĬĲőǃĬĲШы9cΞ§ьШċŰĬШé§9ƚШ
ыŔŰĦũƨĬŔŰŊШĤĲŰǍĲŰĲЯШĲƣőǃũĤĲŰǍĲŰĲЯШƣŸũƨĲŰĲШċŰĬШǂǃũĲŰĲьШы7ÑEñьЮ 
 
7ĲƚŔĬĲƚШƣőĲШƚŸƨƖĦĲƚШĲůŔƣƣĲĬШŉƖŸůШƣőĲШ79]ÂЯШŸƣőĲƖШƓŸƣĲŰƣŔċũШĲůŔƚƚŔŸŰШƚŸƨƖĦĲƚШŔŰШƣőĲШƖĲŊŔŸŰШ
ŔŰĦũƨĬĲа 

¶ Â Ш]ƖŸƨƓШы Â ьШтШ~ŸŰĬċƖƖċШ]ċƚШÉƣŸƖċŊĲШċŰĬШÂƖŸĦĲƚƚŔŰŊШ[ċĦŔũŔƣǃШы~ŸŰĬċƖƖċьШтШ§ƓĲƖċƣŔŸŰċũ 
¶ ƨƚƣƖċũŔċŰШ]ċƚШfŰŉƖċƚƣƖƨĦƣƨƖĲШ]ċƚШ]ƖŸƨƓШы ]f]ьШтШìĲƚƣШEƖƖĲŊƨũũċШ]ċƚШÂƖŸŢĲĦƣШыìĲƚƣШ
EƖƖĲŊƨũũċьШрШÂƖŸƓŸƚĲĬ 

¶ ~ŔƣƚƨŔШEѼÂШ ƨƚƣƖċũŔċШы~EÂ ÖьШтШcŸƻĲċШÂƖŸĬƨĦƣŔŸŰШ[ċĦŔũŔƣǃШыcŸƻĲċьШтШ?ĲĦŸůůŔƚƚŔŸŰĲĬ 
¶ ~ŔƣƚƨŔШEѼÂШ ƨƚƣƖċũŔċШы~EÂ ÖьШтШìċŔƣƚŔċШ]ċƚШÂƖŸŢĲĦƣШыìċŔƣƚŔċьШтШ§ƓĲƖċƣŔŸŰċũ 
¶ ~ŔƣƚƨŔШEѼÂШ ƨƚƣƖċũŔċШы~EÂ ÖьШтШñǃƖŔƚШ]ċƚШÂũċŰƣШыñǃƖŔƚьШтШ§ƓĲƖċƣŔŸŰċũ 

ΟЮΞ 7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 

EůŔƚƚŔŸŰШƚŸƨƖĦĲƚШŉƖŸůШƣőĲШƓƖŸƓŸƚĲĬШ79]ÂШŔŰĦũƨĬĲШƣőĲШŉŸũũŸƽŔŰŊа 

¶ ÑőĲƖůċũШŸǂŔĬŔƚĲƖШыÑ§ñьШтШŸƻĲƖőĲċĬШƻċƓŸƨƖƚШŉƖŸůШƣőĲШůŔŰĲШƖĲŊĲŰĲƖċƣŔŸŰШƨŰŔƣШƽŔũũШĤĲШĬŔƖĲĦƣĲĬШ
ƣŸШƣőĲШÑ§ñШƨŰŔƣШŸƖШxÂШǰċƖĲШŔŉШƣőĲШÑ§ñШŔƚШƨŰċƻċŔũċĤũĲб 

¶ §ŰĲШĬŔĲƚĲũШŊĲŰĲƖċƣŸƖШрШƣőĲШĬŔĲƚĲũШŊĲŰƚĲƣШŔƚШƣŸШĤĲШƨƚĲĬШƣŸШƚƨƓƓũǃШĲƚƚĲŰƣŔċũШũŸċĬƚШĬƨƖŔŰŊШŉċŔũƨƖĲШ
ŸŉШŰŸƖůċũШƓŸƽĲƖШċŰĬШŉŸƖШĤũċĦťШƚƣċƖƣШŸŰũǃб 

¶ [ŔƖĲƽċƣĲƖШƓƨůƓƚШыĬŔĲƚĲũьШтШĲǂƓĲĦƣĲĬШƣŸШŸƓĲƖċƣĲШŔŰШċŰШĲůĲƖŊĲŰĦǃб 
¶ ]ċƚШŊĲŰƚĲƣƚШыǂΠьШƽŔƣőШċŰШ ҼΝШŸƓĲƖċƣŔŰŊШƓőŔũŸƚŸƓőǃб 
¶ cÂШǰċƖĲШтШƽŔũũШƓƖŔůċƖŔũǃШĤĲШċШůŔŰŸƖШƚŸƨƖĦĲЯШŔŰĦƖĲċƚŔŰŊШŔŰШƣőĲШĲƻĲŰƣШŸŉШċШĤũŸƽĬŸƽŰб 
¶ xÂШǰċƖĲШтШƽŔũũШĤĲШŸƓĲƖċƣŔŸŰċũШŔŉШƣőĲШÑ§ñШŔƚШƨŰċƻċŔũċĤũĲбШċŰĬ 
¶ EƻċƓŸƖċƣŔŸŰШƓŸŰĬƚШыǂΞьЮ 

ĬĬŔƣŔŸŰċũũǃЯШƣőĲШŉŸũũŸƽŔŰŊШƣĲĦőŰŸũŸŊŔĲƚШƽŔũũШĤĲШƨƣŔũŔƚĲĬШƣŸШŸƓƣŔůŔƚĲШċŔƖШƕƨċũŔƣǃб 

¶ ĤƚŸƖƓƣŔŸŰШŊƨċƖĬШĤĲĬƚШтШ?ĲĬŔĦċƣĲĬЯШƚĲƓċƖċƣĲШůĲƖĦƨƖǃШċŰĬШcΞÉШŊƨċƖĬШĤĲĬƚШƽŔũũШƖĲůŸƻĲШƣőĲШ
ƓŸƣĲŰƣŔċũШŉŸƖШůĲƖĦƨƖǃШċŰĬШcΞÉШŔŰШƣőĲШŊċƚШƚƣƖĲċůШƣŸШĤĲШĬŔƚĦőċƖŊĲĬШƣŸШƣőĲШċƣůŸƚƓőĲƖĲЮШ
ÂĲƖůċŰĲŰƣШċĤƚŸƖƓƣŔŸŰШŸŉШċũũШcΞÉШƚƨĤƚƣċŰƣŔċũũǃШƖĲĬƨĦĲƚШƣőĲШĬŔƚĦőċƖŊĲШŸŉШÉ§ΞШƣŸШƣőĲШ
ĲŰƻŔƖŸŰůĲŰƣШƻŔċШĦŸůĤƨƚƣĲĬШŉƨĲũШŊċƚШċŰĬШƻĲŰƣĲĬШĲǂőċƨƚƣШőċƚШŉƖŸůШƣőĲШƣőĲƖůċũШŸǂŔĬŔƚĲƖоǰċƖĲШ
ƚǃƚƣĲůЮ 

¶ ÑőĲƖůċũШŸǂŔĬŔƚĲƖШƨŰŔƣШтШÑőĲШƣőĲƖůċũШŸǂŔĬŔƚĲƖШƨŰŔƣШŉŸƖШƣőĲШ ]ÅÖШƽċƚƣĲШƚƣƖĲċůШƽŔũũШƖĲĬƨĦĲШ
ĤĲŰǍĲŰĲЯШƣŸũƨĲŰĲЯШĲƣőǃũĤĲŰǍĲŰĲШċŰĬШǂǃũĲŰĲШы7ÑEñьШƻŸũċƣŔũĲШŸƖŊċŰŔĦШĦŸůƓŸƨŰĬƚШыé§9ƚьШĤǃШ
őŔŊőШƣĲůƓĲƖċƣƨƖĲШŔŰĦŔŰĲƖċƣŔŸŰЮ 



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΤ 

ΟЮΟ §ƣőĲƖШƖĲŊŔŸŰċũШĲůŔƚƚŔŸŰШƚŸƨƖĦĲƚ 

§ƣőĲƖШƖĲŊŔŸŰċũШƚŸƨƖĦĲƚШĦŸŰƚŔĬĲƖĲĬШċƚШƓċƖƣШŸŉШƣőŔƚШċƚƚĲƚƚůĲŰƣЯШĤŸƣőШĲǂŔƚƣŔŰŊШċŰĬШƓũċŰŰĲĬЯШ
ŔŰĦũƨĬĲШƣőĲШ~ŸŰĬċƖƖċЯШìĲƚƣШEƖƖĲŊƨũũċЯШcŸƻĲċЯШìċŔƣƚŔċШċŰĬШñǃƖŔƚШŊċƚШŉċĦŔũŔƣŔĲƚЮШШÑőĲШũŸĦċƣŔŸŰƚШŸŉШ
ƣőĲƚĲШŉċĦŔũŔƣŔĲƚШċƖĲШƓƖĲƚĲŰƣĲĬШŔŰШ[ŔŊƨƖĲШΟрΝЮ 
 

 
[ŔŊƨƖĲШΟрΝаШÉŔŊŰŔǯĦċŰƣШƚŸƨƖĦĲƚШŔŰШƣőĲШƖĲŊŔŸŰ 

ΟЮΟЮΝ Â ШтШ~ŸŰĬċƖƖċ 

~ŸŰĬċƖƖċШŸƓĲƖċƣĲƚШċƓƓƖŸǂŔůċƣĲũǃШΝΠШťůШƣŸШƣőĲШƽĲƚƣШŸŉШƣőĲШ79]ÂШċŰĬШŔƚШũŸĦċƣĲĬШĤĲƣƽĲĲŰШƣƽŸШ
ůċŢŸƖШƓŔƓĲũŔŰĲƚШƣőċƣШƚĲƖƻŔĦĲШÂĲƖƣőаШƣőĲШÂċƖůĲũŔċШÂŔƓĲũŔŰĲШċŰĬШƣőĲШ?7 ]ÂЮ 
 



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΥ 

ÑőĲШ~ŸŰĬċƖƖċШŉċĦŔũŔƣǃШŔŰĦũƨĬĲƚШƣőĲШŉŸũũŸƽŔŰŊШƚŸƨƖĦĲƚШŸŉШċŔƖШĲůŔƚƚŔŸŰƚа 

¶ [ũċƖĲШтШċШƚůċũũШƕƨċŰƣŔƣǃШŸŉШŊċƚШŔƚШƻĲŰƣĲĬШƣőƖŸƨŊőШċШƓĲƖůċŰĲŰƣũǃШũŔƣШǰċƖĲЮШÑőĲШŊċƚШƣőċƣШƖĲċĦőĲƚШ
ƣőĲШǰċƖĲШŔƚШƨƚĲĬШƣŸШůċŔŰƣċŔŰШċШĤũċŰťĲƣШŸŉШŊċƚШŸƻĲƖШƣőĲШũŔƕƨŔĬƚЯШĲǭĲĦƣŔƻĲũǃШƓƖĲƻĲŰƣŔŰŊШŔŰŊƖĲƚƚШ
ŸŉШċŔƖШŔŰƣŸШƣőĲШƻĲƚƚĲũƚЮШÑőĲШǰċƖĲШĦċŰШŸƓĲƖċƣĲШƨŰĬĲƖШĲŔƣőĲƖШŰŸƖůċũШĦŸŰĬŔƣŔŸŰƚЯШƽőĲƖĲĤǃШƣőĲШ
ŉċĦŔũŔƣǃШŔƚШŔŰШŔŰŢĲĦƣŔŸŰШůŸĬĲШŉŸƖШƣƽŸрƣőŔƖĬƚШŸŉШƣőĲШƣŔůĲШċŰĬШŔŰШƽŔƣőĬƖċƽċũШŸŰĲрƣőŔƖĬШŸŉШƣőĲШƣŔůĲЯШ
ŸƖШƨŰĬĲƖШĤũŸƽрŸƨƣШĦŸŰĬŔƣŔŸŰƚЯШĲǂƓĲĦƣĲĬШƣŸШŸŰũǃШŸĦĦƨƖШƨŰĬĲƖШĲǂƣƖĲůĲШĦŔƖĦƨůƚƣċŰĦĲƚШŸŰШċШ
ũĲƚƚШƣőċƣШŸŰĲШőŸƨƖШƓĲƖШǃĲċƖШĤċƚŔƚЮ 

¶ ШƻĲŰƣШŔƚШůċŔŰƣċŔŰĲĬШċƣШƣőĲШƚŔƣĲШŉŸƖШĲůĲƖŊĲŰĦǃШƓƨƖƓŸƚĲƚШċŰĬШŉŸƖШƓƨƖŊŔŰŊШŊċƚШŉƖŸůШĲƕƨŔƓůĲŰƣШ
ƓƖŔŸƖШƣŸШůċŔŰƣĲŰċŰĦĲЮ 

¶ ÂŸƽĲƖШŊĲŰĲƖċƣŔŸŰШċŰĬШĦŸůƓƖĲƚƚŸƖƚШтШ~ŸŰĬċƖƖċШőċƚШƣƽŸШŰċƣƨƖċũШŊċƚШƓŸƽĲƖĲĬШΟЮΞШ~ìШ
ĦŸůƓƖĲƚƚŸƖШƖĲĦŔƓƖŸĦċƣŔŰŊШĲŰŊŔŰĲƚШċƚШƽĲũũШċƚШƣƽŸШΟΜΜШťé ШŰċƣƨƖċũШŊċƚШƓŸƽĲƖĲĬШ]E ƚШ
ŸƓĲƖċƣŔŰŊЮ 

 
EůŔƚƚŔŸŰƚШŔŰŉŸƖůċƣŔŸŰШƽċƚШŸĤƣċŔŰĲĬШŉƖŸůШƓƨĤũŔĦũǃШċƻċŔũċĤũĲШŔŰŉŸƖůċƣŔŸŰШƚŸƨƖĦĲƚШыÅċůĤŸũũЯШ
ΞΜΝΦьЮ 

ΟЮΟЮΞ ]f]ШтШìĲƚƣШEƖƖĲŊƨũũċ 

ìĲƚƣШEƖƖĲŊƨũũċШŔƚШƓƖŸƓŸƚĲĬШƣŸШĤĲШũŸĦċƣĲĬШΝΜШťůШƚŸƨƣőШŸŉШƣőĲШ79]ÂШċŰĬШőċƚШċŰШĲǂƓĲĦƣĲĬШĲǂƓŸƖƣШ
ǰŸƽШŸŉШΥΤШÑsоĬċǃЮШEůŔƚƚŔŸŰШƚŸƨƖĦĲƚШŉƖŸůШƣőĲШƓƖŸƓŸƚĲĬШìĲƚƣШEƖƖĲŊƨũũċШŉċĦŔũŔƣǃШőċƻĲШĤĲĲŰШ
ĦŸŰƚŔĬĲƖĲĬШċƚШƓċƖƣШŸŉШƣőŔƚШċƚƚĲƚƚůĲŰƣШċŰĬШŔŰĦũƨĬĲШƣőĲШŉŸũũŸƽŔŰŊа 

¶ ]ċƚШĲŰŊŔŰĲШċũƣĲƖŰċƣŸƖƚШы]E ƚьШыǂΟьШтШŉŸƖШƓŸƽĲƖШŊĲŰĲƖċƣŔŸŰЮ 
¶ cŸƣШŸŔũШőĲċƣĲƖоƣőĲƖůċũШŸǂŔĬŔƚĲƖШƚƣċĦťШтШƣŸШĬŔƚƓŸƚĲШŸŉШŊċƚШŉƖŸůШƣőĲШ ůŔŰĲШÅĲǰƨǂШ?Ɩƨůо ůŔŰĲШ
[ũċƚőШ?ƖƨůШċŰĬШŉƖŸůШƣőĲШĤƨƖŰŔŰŊШŉƨĲũШŊċƚЮ 

¶ ?ŔĲƚĲũШĲŰŊŔŰĲШċũƣĲƖŰċƣŸƖШы?E ьШтШƨƚĲĬШŔŰШƣőĲШĲƻĲŰƣШŸŉШƣőĲШ]E ƚШĤĲŔŰŊШƨŰċƻċŔũċĤũĲШыƚƨĦőШċƚШ
ĬƨƖŔŰŊШċШĤũċĦťШƚƣċƖƣШƚĦĲŰċƖŔŸьЯШĤƨƣШƣőŔƚШŔƚШċũƚŸШĲǂƓĲĦƣĲĬШƣŸШĤĲШċШƖċƖĲШŸĦĦƨƖƖĲŰĦĲШыӃΝӖШ
ċŰŰƨċũũǃьЮ 

¶ ÉƣŸƖċŊĲоĲƻċƓŸƖċƣŔŸŰШƓŸŰĬШтШƣőĲШƽċƣĲƖШŔŰШƓŸŰĬƚШĦċŰШĦŸŰƣċŔŰШƚŸůĲШƣƖċĦĲШċůŸƨŰƣƚШŸŉШůĲƖĦƨƖǃШ
ċŰĬШőċƻĲШĤĲĲŰШŔŰĦũƨĬĲĬШċƚШċШŉƨŊŔƣŔƻĲШĲůŔƚƚŔŸŰШƚŸƨƖĦĲЮ 

¶ ]ċƚШĦőƖŸůċƣŸŊƖċƓőШƻĲŰƣƚЮ 
¶ ~ċŔŰƣĲŰċŰĦĲШƻĲŰƣƚШыǂΞьШтШŸƓĲƖċƣŔŸŰШŸŉШƣőĲƚĲШƻĲŰƣƚШŔƚШĲǂƓĲĦƣĲĬШƣŸШĤĲШċШƻĲƖǃШƖċƖĲШŸĦĦƨƖƖĲŰĦĲШ
ƽŔƣőШƣőĲШŉċĦŔũŔƣǃШĤĲŔŰŊШĤũŸƽŰШĬŸƽŰШƣŸШǰċƖĲШċƚШƓċƖƣШŸŉШŰŸƖůċũШƚőƨƣĬŸƽŰШƓƖŸĦĲĬƨƖĲƚЮ 

ũũШĲůŔƚƚŔŸŰƚШŔŰŉŸƖůċƣŔŸŰШƽċƚШŸĤƣċŔŰĲĬШŉƖŸůШċШƓƖĲƻŔŸƨƚШċŔƖШƕƨċũŔƣǃШċƚƚĲƚƚůĲŰƣШыE ÄШ
9ŸŰƚƨũƣŔŰŊЯШΞΜΞΝьЮ 

ΟЮΟЮΟ ~EÂ ÖШтШìċŔƣƚŔċ 

ÑőĲШìċŔƣƚŔċШ]ċƚШÂƖŸŢĲĦƣШŔƚШũŸĦċƣŔŸŰШΝΥШťůШƽĲƚƣШŸŉШƣőĲШ79]ÂЮШEůŔƚƚŔŸŰШƚŸƨƖĦĲƚШŉƖŸůШìċŔƣƚŔċШ
ŔŰĦũƨĬĲШƣőĲШŉŸũũŸƽŔŰŊа 

¶ 9ŸůƓƖĲƚƚŸƖШŊċƚШĲŰŊŔŰĲƚШтШ9ŸůƓƖĲƚƚŔŸŰШƽŔũũШĤĲШƨŰĬĲƖƣċťĲŰШĤǃШƣƽŸШƚĲƣƚШŸŉШƣőƖĲĲШΞЯΣΜΜШťìШ
ĦŸůƓƖĲƚƚŸƖƚЮШEċĦőШƚĲƣШŸŉШĦŸůƓƖĲƚƚŸƖƚШƽŔũũШŸƓĲƖċƣĲШŸŰШċŰШŰҼΝШĤċƚŔƚШċŰĬШƚŸШŸŰũǃШΠШ
ĦŸůƓƖĲƚƚŸƖƚШƽŔũũШĤĲШŸƓĲƖċƣŔŰŊШċƣШċŰǃШŸŰĲШƣŔůĲЮШEůŔƚƚŔŸŰƚШŸŉШĦŸŰĦĲƖŰШċƖĲШƓƖŔůċƖŔũǃШ
ĦŸŰƚŔĬĲƖĲĬШƣŸШĤĲШ §ǂб 



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΦ 

¶ ]ċƚШĲŰŊŔŰĲШċũƣĲƖŰċƣŸƖШы]E ьШтШÂŸƽĲƖШƽŔũũШĤĲШƚƨƓƓũŔĲĬШĤǃШŉŸƨƖШΞЯΝΜΜШťìШŊĲŰĲƖċƣŸƖƚЮШÑőĲŰШ
ŊĲŰĲƖċƣŸƖƚШƽŔũũШĤĲШŸƓĲƖċƣŔŰŊШŸŰШċŰШŰҼΝШĤċƚŔƚШċŰĬШƚŸШŸŰũǃШƣőƖĲĲШŊĲŰĲƖċƣŸƖƚШƽŔũũШŸƓĲƖċƣĲШ
ĦŸŰƣŔŰƨŸƨƚũǃЮШEůŔƚƚŔŸŰƚШŸŉШĦŸŰĦĲƖŰШċƖĲШƓƖŔůċƖŔũǃШĦŸŰƚŔĬĲƖĲĬШƣŸШĤĲШ §ǂб 

¶ cĲċƣŔŰŊШůĲĬŔƨůШĤŸŔũĲƖШтШШΝΡЯΜΜΜШťƽШőĲċƣŔŰŊШůĲĬŔƨůШĤŸŔũĲƖШƽŔũũШŸƓĲƖċƣĲШĦŸŰƣŔŰƨŸƨƚũǃЮШ
EůŔƚƚŔŸŰƚШŸŉШĦŸŰĦĲƖŰШċƖĲШƓƖŔůċƖŔũǃШĦŸŰƚŔĬĲƖĲĬШƣŸШĤĲШ §ǂб 

¶ fŰĦŔŰĲƖċƣŸƖШтШŰШŔŰĦŔŰĲƖċƣŸƖШƽŔũũШĤĲШƨƚĲĬШƣŸШŔŰĦŔŰĲƖċƣĲШċĦŔĬШŊċƚĲƚШƖĲůŸƻĲĬШĬƨƖŔŰŊШƓƖŸĦĲƚƚŔŰŊЮШ
EůŔƚƚŔŸŰƚШŸŉШĦŸŰĦĲƖŰШċƖĲШƓƖŔůċƖŔũǃШĦŸŰƚŔĬĲƖĲĬШƣŸШĤĲШ §ǂб 

¶ [ũċƖĲШтШШǰċƖĲШƽŔũũШŸƓĲƖċƣĲШƽŔƣőШċШƓŔũŸƣШũŔŊőƣШƨŰĬĲƖШŰŸƖůċũШŸƓĲƖċƣŔŸŰƚШċŰĬШŊċƚШƽŔũũШĤĲШƖĲƖŸƨƣĲĬШ
ƣŸШƣőĲШǰċƖĲШƨŰĬĲƖШċŰШĲůĲƖŊĲŰĦǃШƚĦĲŰċƖŔŸЮШfŰШƣőĲШĲƻĲŰƣШƣőċƣШƣőĲШŔŰĦŔŰĲƖċƣŸƖШŔƚШŰŸƣШŸƓĲƖċƣŔŸŰċũЯШ
ƣőĲШċĦŔĬШŊċƚШĲůŔƚƚŔŸŰƚШƽŔũũШĤĲШƖĲĬŔƖĲĦƣĲĬШƣŸШƣőĲШǰċƖĲб 

¶ EƻċƓŸƖċƣŔŸŰШƓŸŰĬШтШċШƓƖŸĦĲƚƚШƽċƣĲƖШƓŸŰĬШƽŔũũШĤĲШƨƚĲĬШƽőŔĦőШĦċŰШĦŸŰƣċŔŰШƚŸůĲШƣƖċĦĲƚШ
ċůŸƨŰƣƚШŸŉШőǃĬƖŸĦċƖĤŸŰШċŰĬШƚŸШőċƚШĤĲĲŰШŔŰĦũƨĬĲĬШċƚШŉƨŊŔƣŔƻĲШĲůŔƚƚŔŸŰƚШƚŸƨƖĦĲƚЮШ
EůŔƚƚŔŸŰƚШŸŉШĦŸŰĦĲƖŰШċƖĲШƓƖŔůċƖŔũǃШĦŸŰƚŔĬĲƖĲĬШƣŸШĤĲШ7ÑEñШċŰĬШůĲƖĦƨƖǃб 

¶ éĲőŔĦƨũċƖШĦŸůĤƨƚƣŔŸŰШƚŸƨƖĦĲƚШтШůŸƣŸƖШƻĲőŔĦũĲƚШċƖĲШĦŸŰƚŔĬĲƖĲĬШċШŰĲŊũŔŊŔĤũĲШƚŸƨƖĦĲШŸŉШ
ċƣůŸƚƓőĲƖŔĦШĲůŔƚƚŔŸŰƚШыĬƨƖŔŰŊШĤŸƣőШĦŸŰƚƣƖƨĦƣŔŸŰШċŰĬШŸƓĲƖċƣŔŸŰьЯШƣőŸƨŊőШƣőĲǃШĦċŰШƖĲƚƨũƣШŔŰШ
ƖĲũċƣŔƻĲũǃШőŔŊőШŊƖŸƨŰĬШũĲƻĲũШĦŸŰĦĲŰƣƖċƣŔŸŰƚШы]x9ƚьШŔůůĲĬŔċƣĲũǃШċĬŢċĦĲŰƣШƣŸШőŔŊőũǃШƣƖċǭŔĦťĲĬШ
ƖŸċĬƚШƨŰĬĲƖШƚƣċĤũĲЯШũŔŊőƣШƽŔŰĬШĦŸŰĬŔƣŔŸŰƚбШċŰĬ 

¶ [ƨŊŔƣŔƻĲШĬƨƚƣШŉƖŸůШůŸƣŸƖШƻĲőŔĦũĲШƣƖċǭŔĦШċŰĬШŰĲċƖĤǃШĲǂƓŸƚĲĬШƚƨƖŉċĦĲƚШтШƣőŔƚШƚŸƨƖĦĲШŔƚШĬŔǭŔĦƨũƣШ
ƣŸШƕƨċŰƣŔŉǃШċŰĬШƣőĲƖĲŉŸƖĲШĬŔǭŔĦƨũƣШƣŸШůŸĬĲũШċĦĦƨƖċƣĲũǃШċŰĬШŔƚШĦŸŰƚŔĬĲƖĲĬШĤĲƚƣШċĬĬƖĲƚƚĲĬШ
ƣőƖŸƨŊőШċШůŸŰŔƣŸƖŔŰŊШċŰĬШůċŰċŊĲůĲŰƣШƓƖŸŊƖċůЮ 

ũũШĲůŔƚƚŔŸŰƚШŔŰŉŸƖůċƣŔŸŰШƽċƚШŸĤƣċŔŰĲĬШŉƖŸůШƓƨĤũŔĦũǃШċƻċŔũċĤũĲШċƚƚĲƚƚůĲŰƣƚШыÅċůĤŸũũЯШΞΜΝΦьЮ 

ΟЮΟЮΠ ~EÂ ÖШтШcŸƻĲċ 

ÑőĲШcŸƻĲċШÂƖŸĬƨĦƣŔŸŰШ[ċĦŔũŔƣǃШŔƚШũŸĦċƣĲĬШċƓƓƖŸǂŔůċƣĲũǃШΞΞШťůШƣŸШƣőĲШƽĲƚƣШŸŉШƣőĲШ79]ÂЮШfƣШŔƚШ
ĦƨƖƖĲŰƣũǃШĬĲĦŸůůŔƚƚŔŸŰĲĬШƽŔƣőШŰŸШťŰŸƽŰШƓũċŰƚШƣŸШŸƓĲƖċƣĲШŔŰƣŸШƣőĲШŉƨƣƨƖĲЮШcŸƽĲƻĲƖЯШƣőĲШcŸƻĲċШ
ÂƖŸĬƨĦƣŔŸŰШ[ċĦŔũŔƣǃШƚƣŔũũШőċƚШċŰШĲƻċƓŸƖċƣŔŸŰШƓŸŰĬШċŰĬШċШƚƨůƓШƽőĲƖĲШƚƣŸƖĲĬШƽċƣĲƖШĦċŰШĦŸŰƣċŔŰШ
ƚŸůĲШƣƖċĦĲШċůŸƨŰƣƚШŸŉШőǃĬƖŸĦċƖĤŸŰƚЮШÑőĲШĲƻċƓŸƖċƣŔŸŰШƓŸŰĬƚШőċƻĲШĤĲĲŰШŔŰĦũƨĬĲĬШŔŰШƣőŔƚШ
ċƚƚĲƚƚůĲŰƣШċƚШŉƨŊŔƣŔƻĲШƚŸƨƖĦĲƚЮ 
 
ũũШĲůŔƚƚŔŸŰƚШŔŰŉŸƖůċƣŔŸŰШƽċƚШŸĤƣċŔŰĲĬШŉƖŸůШƓƨĤũŔĦũǃШċƻċŔũċĤũĲШċƚƚĲƚƚůĲŰƣƚШыÅċůĤŸũũЯШΞΜΝΦьЮ 

ΟЮΟЮΡ ~EÂ ÖШтШñǃƖŔƚ 

EůŔƚƚŔŸŰШƚŸƨƖĦĲƚШŉƖŸůШñǃƖŔƚШċƣШċŰШċƚƚƨůĲĬШƓƖŸĬƨĦƣŔŸŰШƖċƣĲШŸŉШΟΜШÑsоĬċǃШőċƻĲШĤĲĲŰШĦŸŰƚŔĬĲƖĲĬШ
ċƚШƓċƖƣШŸŉШƣőŔƚШċƚƚĲƚƚůĲŰƣШċŰĬШŔŰĦũƨĬĲШƣőĲШŉŸũũŸƽŔŰŊа 

¶ 9ŸůƓƖĲƚƚŸƖШŊċƚШĲŰŊŔŰĲШтШĦŸůƓƖĲƚƚŔŸŰШƽŔũũШĤĲШƨŰĬĲƖƣċťĲŰШĤǃШċШΤΡΜШťìШ9 ÑШ]ΟΡΝΞШxEШĤƨƖŰШ
ŉŸƨƖШƚƣƖŸťĲШĲŰŊŔŰĲЮШEůŔƚƚŔŸŰƚШŸŉШĦŸŰĦĲƖŰШċƖĲШƓƖŔůċƖŔũǃШĦŸŰƚŔĬĲƖĲĬШƣŸШĤĲШ §ǂб 

¶ ]ċƚШĲŰŊŔŰĲШċũƣĲƖŰċƣŸƖШы]E ьШтШƓŸƽĲƖШƽŔũũШĤĲШƚƨƓƓũŔĲĬШĤǃШċШΝΜΜШťìШ9ƨůůŔŰƚШ9]ΣxрΥ]ΝШũĲċŰШ
ĤƨƖŰШŉŸƨƖШƚƣƖŸťĲШůŸĬĲũШĲŰŊŔŰĲЮШEůŔƚƚŔŸŰƚШŸŉШĦŸŰĦĲƖŰШċƖĲШƓƖŔůċƖŔũǃШĦŸŰƚŔĬĲƖĲĬШƣŸШĤĲШ §ǂб 

¶ éĲŰƣƚШтШƣőĲШƻĲŰƣƚШŔŰĦũƨĬĲШċШŊċƚШĤƖĲċťŸƨƣШƣċŰťШƻĲŰƣЯШċШũŔƕƨŔĬƚШƚƣŸƖċŊĲШƣċŰťШƻĲŰƣШċŰĬШċШƓũċŰƣШ
ƻĲŰƣЮШÑőĲШƓũċŰƣШƻĲŰƣƚШċƖĲШŸŰũǃШƨƚĲĬШĬƨƖŔŰŊШƓũċŰƣШůċŔŰƣĲŰċŰĦĲШƽőĲŰШƣőĲШƓũċŰƣШŰĲĲĬƚШƣŸШĤĲШ
ĬĲрƓƖĲƚƚƨƖĲĬЮШEůŔƚƚŔŸŰƚШŸŉШĦŸŰĦĲƖŰШŔŰĦũƨĬĲШ7ÑEñШċŰĬШcŊб 
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ÂċŊĲШΝΜ 

¶ ÑƽŸШƓƖŸĦĲƚƚШƓŸŰĬƚШŔŰĦũƨĬŔŰŊШċŰШĲƻċƓŸƖċƣŔŸŰШƓŸŰĬШċŰĬШċШƣƨƖťĲǃШŰĲƚƣЮШ7ŸƣőШƓŸŰĬƚШĦċŰШ
ĦŸŰƣċŔŰШƚŸůĲШƣƖċĦĲШċůŸƨŰƣƚШŸŉШőǃĬƖŸĦċƖĤŸŰШċŰĬШƚŸШőċƻĲШĤĲĲŰШŔŰĦũƨĬĲĬШċƚШŉƨŊŔƣŔƻĲШ
ĲůŔƚƚŔŸŰƚШƚŸƨƖĦĲƚб 

¶ éĲőŔĦƨũċƖШĦŸůĤƨƚƣŔŸŰШƚŸƨƖĦĲƚШтШůŸƣŸƖШƻĲőŔĦũĲƚШċƖĲШĦŸŰƚŔĬĲƖĲĬШƣŸШĤĲШċШŰĲŊũŔŊŔĤũĲШƚŸƨƖĦĲШŸŉШ
ċƣůŸƚƓőĲƖŔĦШĲůŔƚƚŔŸŰƚШыĬƨƖŔŰŊШĤŸƣőШĦŸŰƚƣƖƨĦƣŔŸŰШċŰĬШŸƓĲƖċƣŔŸŰьЯШƣőŸƨŊőШƣőĲǃШĦċŰШƖĲƚƨũƣШŔŰШ
ƖĲũċƣŔƻĲũǃШőŔŊőШŊƖŸƨŰĬШũĲƻĲũШĦŸŰĦĲŰƣƖċƣŔŸŰƚШы]x9ƚьШŔůůĲĬŔċƣĲũǃШċĬŢċĦĲŰƣШƣŸШőŔŊőũǃШƣƖċǭŔĦťĲĬШ
ƖŸċĬƚШƨŰĬĲƖШƚƣċĤũĲЯШũŔŊőƣШƽŔŰĬШĦŸŰĬŔƣŔŸŰƚбШċŰĬ 

¶ [ƨŊŔƣŔƻĲШĬƨƚƣШŉƖŸůШůŸƣŸƖШƻĲőŔĦũĲШƣƖċǭŔĦШċŰĬШŰĲċƖĤǃШĲǂƓŸƚĲĬШƚƨƖŉċĦĲƚШтШƣőŔƚШƚŸƨƖĦĲШŔƚШĬŔǭŔĦƨũƣШ
ƣŸШƕƨċŰƣŔŉǃШċŰĬШƣőĲƖĲŉŸƖĲШĬŔǭŔĦƨũƣШƣŸШůŸĬĲũШċĦĦƨƖċƣĲũǃШċŰĬШŔƚШĦŸŰƚŔĬĲƖĲĬШĤĲƚƣШċĬĬƖĲƚƚĲĬШ
ƣőƖŸƨŊőШċШůŸŰŔƣŸƖŔŰŊШċŰĬШůċŰċŊĲůĲŰƣШƓƖŸŊƖċůЮ 

ũũШĲůŔƚƚŔŸŰƚШŔŰŉŸƖůċƣŔŸŰШƽċƚШŸĤƣċŔŰĲĬШŉƖŸůШƓƨĤũŔĦũǃШċƻċŔũċĤũĲШċƚƚĲƚƚůĲŰƣƚШыÅċůĤŸũũЯШΞΜΝΦьЮ 

ΟЮΠ EůŔƚƚŔŸŰШƚĦĲŰċƖŔŸƚ 

[ŸƖШƣőĲШƓƨƖƓŸƚĲШŸŉШƣőŔƚШƖĲƓŸƖƣЯШŉŸƨƖШƚĦĲŰċƖŔŸƚШƽĲƖĲШůŸĬĲũũĲĬЮШ ШĤƖĲċťĬŸƽŰШŸŉШƣőĲƚĲШƚĦĲŰċƖŔŸƚШŔƚШ
ƓƖĲƚĲŰƣĲĬШĤĲũŸƽа 

¶ ÉĦĲŰċƖŔŸШΝШтШ79]ÂШƨŰĬĲƖШŰŸƖůċũШŸƓĲƖċƣŔŸŰƚШƽŔƣőШĤċĦťŊƖŸƨŰĬШĦŸŰĦĲŰƣƖċƣŔŸŰƚб 
¶ ÉĦĲŰċƖŔŸШΞШтШ79]ÂШƨŰĬĲƖШŰŸƖůċũШŸƓĲƖċƣŔŸŰƚШƽŔƣőШƣőĲƖůċũШŸǂŔĬŔƚĲƖШыÑ§ñьШĲůŔƚƚŔŸŰƚШƖĲƖŸƨƣĲĬШ
ƣŸШƣőĲШxÂШ[ũċƖĲШƽŔƣőШĤċĦťŊƖŸƨŰĬШĦŸŰĦĲŰƣƖċƣŔŸŰƚб 

¶ ÉĦĲŰċƖŔŸШΟШтШ79]ÂШƨŰĬĲƖШƨƓƚĲƣоĲůĲƖŊĲŰĦǃШĦŸŰĬŔƣŔŸŰƚШƽŔƣőШĤċĦťŊƖŸƨŰĬШĦŸŰĦĲŰƣƖċƣŔŸŰƚб 
¶ ÉĦĲŰċƖŔŸШΠШтШ79]ÂШƨŰĬĲƖШŰŸƖůċũШŸƓĲƖċƣŔŸŰƚШŔŰШŔƚŸũċƣŔŸŰбШċŰĬ 
¶ ÉĦĲŰċƖŔŸШΡШтШ7ċĦťŊƖŸƨŰĬШ9ŸŰĦĲŰƣƖċƣŔŸŰƚШтШĲǂŔƚƣŔŰŊШċŰĬШŉƨƣƨƖĲШƖĲŊŔŸŰċũШƚŸƨƖĦĲƚШыñǃƖŔƚЯШ
cŸƻĲċЯШ~ŸŰĬċƖƖċЯШ~ŔƣƚƨŔЯШìĲƚƣШEƖƖĲŊƨũũċьШŔŰĦũƨĬŔŰŊШŰŸŰрŔŰĬƨƚƣƖǃШĤċĦťŊƖŸƨŰĬШ
ĦŸŰĦĲŰƣƖċƣŔŸŰƚШĤƨƣШĲǂĦũƨĬŔŰŊШ79]ÂШĲůŔƚƚŔŸŰƚЮ 

 ŸƖůċũШŸƓĲƖċƣŔŸŰƚШŉƖŸůШƣőĲШ79]ÂШŔŰĦũƨĬĲƚШĲůŔƚƚŔŸŰƚШŉƖŸůШƣőĲШŊċƚШŊĲŰƚĲƣƚЯШĦŸŰƣŔŰƨŸƨƚШ
ĲůŔƚƚŔŸŰƚШŉƖŸůШƣőĲШcÂШǰċƖĲЯШƣőĲШĲƻċƓŸƖċƣŔŸŰШƓŸŰĬƚЯШċŰĬШĲůŔƚƚŔŸŰƚШŉƖŸůШĲŔƣőĲƖШƣőĲШÑ§ñШŸƖШƣőĲШ
xÂШǰċƖĲЮШfƣШŔƚШŰŸƣĲĬШƣőċƣШƣőĲШŊċƚШŊĲŰƚĲƣƚШċƖĲШĲǂƓĲĦƣĲĬШƣŸШƖƨŰШƨƚŔŰŊШċŰШ ҼΝШƓőŔũŸƚŸƓőǃЯШƽŔƣőШŸŰũǃШΟШ
ŸƨƣШŸŉШΠШƖƨŰŰŔŰŊШċƣШċŰǃШŊŔƻĲŰШƣŔůĲЮШ?ĲƚƓŔƣĲШƣőŔƚЯШ~ÅÂШőċƚШĦŸŰƚĲƖƻċƣŔƻĲũǃШŔŰĦũƨĬĲĬШċũũШŊċƚШŊĲŰƚĲƣƚШ
ŔŰШƣőĲШŰŸƖůċũШŸƓĲƖċƣŔŰŊШƚĦĲŰċƖŔŸƚЯШċŰĬШƣőĲƖĲŉŸƖĲШÉĦĲŰċƖŔŸƚШΝЯШΞШċŰĬШΠШċƖĲШĦŸŰƚŔĬĲƖĲĬШƣőĲШƨƓƓĲƖр
ũŔůŔƣШŸŉШŰŸƖůċũШŸƓĲƖċƣŔŸŰƚЮ 
 
ÉĦĲŰċƖŔŸШΟШŔŰĦũƨĬĲƚШĲůĲƖŊĲŰĦǃШĦŸŰĬŔƣŔŸŰƚЯШŔŰĦũƨĬŔŰŊШĲƻċƓŸƖċƣŔŸŰШƓŸŰĬƚЯШĬŔĲƚĲũШŊĲŰƚĲƣƚШ
ŸƓĲƖċƣŔŸŰċũШċŰĬШƣőĲШcÂШǰċƖĲШŸƓĲƖċƣŔŸŰċũШċƣШůċǂŔůƨůШŔŰƣĲƖůŔƣƣĲŰƣШĦŸŰĬŔƣŔŸŰƚЮШÑǃƓŔĦċũũǃЯШƣőĲШŊċƚШ
ŊĲŰƚĲƣƚЯШÑ§ñШċŰĬШxÂШǰċƖĲШƽŸƨũĬШĤĲШŸǭШĬƨƖŔŰŊШċŰШĲůĲƖŊĲŰĦǃШƚĦĲŰċƖŔŸЯШőŸƽĲƻĲƖШċƚШċШ
ĦŸŰƚĲƖƻċƣŔƻĲШůĲċƚƨƖĲШƣőĲƚĲШőċƻĲШċũƚŸШĤĲĲŰШŔŰĦũƨĬĲĬШŔŰШÉĦĲŰċƖŔŸШΟЯШƽőŔĦőШŔƚШŔŰĬŔĦċƣŔƻĲШŸŉШƨƓƚĲƣШ
ĦŸŰĬŔƣŔŸŰƚЮ 

ΟЮΡ EůŔƚƚŔŸŰШƖċƣĲƚ 

EůŔƚƚŔŸŰƚШƖċƣĲƚШŉŸƖШƣőĲШ79]ÂШƽĲƖĲШĬĲƖŔƻĲĬШŉƖŸůШċШŰƨůĤĲƖШŸŉШƚŸƨƖĦĲƚШƓƖŸƻŔĬĲĬШĤǃШcċŰĦŸĦťШ
EŰĲƖŊǃЮШШƚƨůůċƖǃШŸŉШƣőĲШƚŸƨƖĦĲШƓċƖċůĲƣĲƖƚШċŰĬШĲůŔƚƚŔŸŰШƖċƣĲƚШŉŸƖШƣőĲШƓƖŸƓŸƚĲĬШ79]ÂШƨƣŔũŔƚĲĬШ
ŔŰШƣőĲШċŔƖрĬŔƚƓĲƖƚŔŸŰШůŸĬĲũũŔŰŊШċƖĲШƓƖĲƚĲŰƣĲĬШŉƖŸůШШÑċĤũĲШΟрΝШƣŸШÑċĤũĲШΟрΣЮ 
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ÑċĤũĲШΟрΝаШEůŔƚƚŔŸŰШƖċƣĲƚШŉŸƖШƣőĲШ79]Â 

Emission Source  Thermal Oxidizer 
(TOX) 

Diesel 
Genset 

Firewater Pumps 
(Diesel) 

Gas Genset (x4)2 HP Flare 
(Cont) 

HP Flare (Int) LP Flare (Cont) Evaporation 
Pond 1 

Evaporation 
Pond 2 

Emission Type Continuous Emergency Emergency Continuous Continuous Emergency Continuous Continuous Continuous 

Stack Height (m)1 17.3 4 4 13.2 60 (60.47) 60 (133.77) ΣΜШыΣΜЮΜΡь 0 0 

Stack Internal 
Diameter (m) 

0.8 0.3 0.3 0.6 0.79 0.79 ΜЮΟ - - 

EǂŔƣШéĲũŸĦŔƣǃШыůоƚьШяƓĲƖШ
ƨŰŔƣѐ 

13.35 67.20 82.62 33.67 0.02 104.86 ΜЮΜΞΞ - - 

Temperature (°C) 950 555 555 348 1000 1000 ΝΜΜΜ - - 

Dimensions  - - - - - - - 115x392x1.2 225x200x1.2 

Mass Emission Rate per Unit (g/s) 
Mass Emission Rate per Area 

(g/s/m2) 3 

PM2.5 - 7.22E-02 8.89E-02 5.56E-02 5.28E-04 2.06E+01 ΡЮΥΟEрΜΣ - - 

NOx - 2.33E+00 2.78E-01 1.36E+00 1.33E-03 5.28E+01 ΝЮΠΠEрΜΡ - - 

SO2 - 7.50E-01 9.17E-01 4.17E-03 2.25E-05 8.61E-01 р - - 

Mercury  - - - 1.39E-10 7.50E-13 2.78E-08 р - - 

Benzene 3.61E-05 - - 9.17E-04 4.44E-06 1.67E-01 ΠЮΤΞEрΜΥ 2.76E-10 2.76E-10 

Toluene 2.78E-04 - - 6.11E-03 4.17E-06 1.56E-01 ΞЮΜΜEрΜΦ 2.36E-10 2.36E-10 

Ethylbenzene  4.17E-08 - - - 1.92E-07 7.50E-03 ΤЮΡΜEрΝΞ - - 

Xylene 1.75E-07 - - - 8.33E-07 3.06E-02 ΞЮΤΥEрΝΝ 8.27E-10 8.27E-10 

H2S - - - 4.44E-05 2.44E-07 9.44E-03 р - - 

 ŸƣĲƚж 

Τд éċũƨĲƚЮŔŰЮĤƖċĦťĲƣƚЮŉŸƖЮƣőĲЮǰċƖĲƚЮċƖĲЮƣőĲЮƓƚĲƨĬŸцƚƣċĦťЮőĲŔŊőƣƚЮƣőċƣЮőċƻĲЮĤĲĲŰЮĦċũĦƨũċƣĲĬЮĤċƚĲĬЮŸŰЮƣőĲЮǰŸƽЮŸŉЮŊċƚЮƣŸЮƣőĲЮǰċƖĲеЮŔŰЮċĦĦŸƖĬċŰĦĲЮƽŔƣőЮƓƖŸĦĲĬƨƖĲƚЮƓƖĲƚĲŰƣĲĬЮŔŰЮџìŸƖťĤŸŸťЮŸŉЮ
ÉĦƖĲĲŰŔŰŊЮÑĲĦőŰŔƕƨĲƚЮŉŸƖЮ ƚƚĲƚƚŔŰŊЮfůƓċĦƣƚЮŸŉЮÑŸǂŔĦЮ ŔƖЮÂŸũũƨƣċŰƣƚѠЮыÖÉEÂ ЯШΝΦΦΞьШŉŸƖШĦċũĦƨũċƣŔŰŊШƣőĲШĲǭĲĦƣŔƻĲШƖĲũĲċƚĲШőĲŔŊőƣШċĤŸƻĲШŊƖŸƨŰĬШŉŸƖШǰċƖĲШƚŸƨƖĦĲƚЮЮ 

Υд ]ċƚЮŊĲŰƚĲƣƚЮĲǂƓĲĦƣĲĬЮƣŸЮŸƓĲƖċƣĲЮƽŔƣőЮċŰЮ ӂΤЮŸƓĲƖċƣŔŰŊЮƓőŔũŸƚŸƓőǃЮŔдĲдеЮŸŰũǃЮΦЮŸƨƣЮŸŉЮΧЮŸƓĲƖċƣŔŰŊЮċƣЮċŰǃЮŸŰĲЮƣŔůĲд 
Φд EůŔƚƚŔŸŰЮƖċƣĲƚЮŉŸƖЮƣőĲЮĲƻċƓŸƖċƣŔŸŰЮƓŸŰĬЮĦċũĦƨũċƣĲĬЮƨƚŔŰŊЮůĲƣőŸĬŸũŸŊǃЮŸƨƣũŔŰĲĬЮŔŰЮџ ÂцΧΥеЮ[ŔŉƣőЮEĬŔƣŔŸŰеЮéŸũƨůĲЮΤЮ9őċƓƣĲƖЮΧжЮEƻċƓŸƖċƣŔŸŰЮxŸƚƚЮÉŸƨƖĦĲƚѠЮЮыÖÉEÂ ЯШΝΦΦΥьд 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΝΞ 

ÑċĤũĲШΟрΞаШÉŸƨƖĦĲШƓċƖċůĲƣĲƖƚШċŰĬШĲůŔƚƚŔŸŰШƖċƣĲƚШŉŸƖШìċŔƣƚŔċШƨŰĬĲƖШŰŸƖůċũШĦŸŰĬŔƣŔŸŰƚ 

EůŔƚƚŔŸŰШÉŸƨƖĦĲƚ ]ċƚШEŰŊŔŰĲШ]ĲŰĲƖċƣŸƖ EǂƓŸƖƣоfŰũĲƣШ]ċƚШ
9ŸůƓƖĲƚƚŸƖШÑƨƖĤŔŰĲ ĦŔĬШ]ċƚШfŰĦŔŰĲƖċƣŸƖ cĲċƣŔŰŊШ~ĲĬŔƨů [ũċƖĲШы ŸƖůċũь EƻċƓŸƖċƣŔŸŰШÂŸŰĬ 

ÉƣċĦťШcĲŔŊőƣШыůьΝ ΟЮΡ ΦЮΥ ΝΥЮΡ Υ ΝΥ р 

ÉƣċĦťШfŰƣĲƖŰċũШ?ŔċůĲƣĲƖШ
ыůь 

ΜЮΟΡ ΝЮΞΤ ΝЮΠ ΜЮΦ ΜЮΡ р 

EǂŔƣШéĲũŸĦŔƣǃШыůоƚьШяƓĲƖШ
ƨŰŔƣѐ 

ΣΟЮΥ ΟΝЮΠ ΝΣЮΟ ΟΜ ΞΜ р 

ÑĲůƓĲƖċƣƨƖĲШы҄9ь ΠΜΜ ΠΡΜ ΥΝΡ ΠΜΜ р р 

ÂċĦťċŊĲШxĲŰŊƣőШыůь ΝΞ Σ р Ο р р 

ÂċĦťċŊĲШìŔĬƣőШыůь Π ΞЮΡ ΞЮΝ Ο р р 

ÂċĦťċŊĲШcĲŔŊőƣШыůь ΞЮΡ ΞЮΤ р Π ΝΥ р 

ƖĲċШыůΞь р р  р  ΞΝЯΡΤΣ 

~ċƚƚШEůŔƚƚŔŸŰШÅċƣĲШƓĲƖШƨŰŔƣШыŊоƚь 

 §ǂ ΣЮΡΤEрΜΝ ΤЮΦΟEҼΜΜ ΝЮΣΣEҼΜΜ ΞЮΜΠEҼΜΜ ΦЮΜΠEрΜΠ р 

9§ ΝЮΠΥEҼΜΜ ΣЮΡΟEрΜΝ ΟЮΝΠEрΜΝ ΥЮΝΞEрΜΝ ΠЮΦΣEрΜΟ р 

Â~ΞЮΡ ΞЮΜΡEрΜΠ ΝЮΠΦEрΜΞ ΞЮΥΡEрΜΞ ΤЮΟΤEрΜΞ р р 

É§Ξ ΞЮΜΣEрΜΟ ΠЮΜΠEрΜΟ ΦЮΟΣEрΜΠ ΞЮΠΞEрΜΟ ΟЮΤΤEрΜΣ р 

7ĲŰǍĲŰĲ ΝЮΝΤEрΜΟ ΦЮΟΞEрΜΡ ΝЮΠΦEрΜΝ ΞЮΜΡEрΜΟ р ΦЮΞΝEрΜΟ 

ÑŸũƨĲŰĲ ΝЮΜΥEрΜΟ ΝЮΜΟEрΜΟ ΝЮΞΣEрΜΝ ΟЮΞΣEрΜΟ р ΠЮΠΥEрΜΟ 

EƣőǃũĤĲŰǍĲŰĲ ΝЮΜΡEрΜΠ ΞЮΡΞEрΜΠ ΝЮΝΜEрΜΝ р р ΝЮΣΝEрΜΠ 

ñǃũĲŰĲƚ ΠЮΥΦEрΜΠ ΠЮΦΤEрΜΠ ΝЮΝΜEрΜΝ р р ΟЮΟΠEрΜΟ 

cŊ р р р р р ΣЮΡΣEрΜΣ 

cΞÉ р р р р р р 
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ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
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ÂċŊĲШΝΟ 

ÑċĤũĲШΟрΟаШÉŸƨƖĦĲШƓċƖċůĲƣĲƖƚШċŰĬШĲůŔƚƚŔŸŰШƖċƣĲƚШŉŸƖШñǃƖŔƚШƨŰĬĲƖШŰŸƖůċũШĦŸŰĬŔƣŔŸŰƚ 

EůŔƚƚŔŸŰШÉŸƨƖĦĲ ]ċƚШEŰŊŔŰĲШ]ĲŰĲƖċƣŸƖ EǂƓŸƖƣШ]ċƚШ
9ŸůƓƖĲƚƚŸƖШEŰŊŔŰĲ ]ċƚШ7ƖĲċťŸƨƣШÑċŰť xŔƕƨŔĬƚШÉƣŸƖċŊĲШÑċŰť ÂũċŰƣШéĲŰƣ ÉƨůƓ ÑƨƖťĲǃƚШ Ĳƚƣ 

9ċƓċĦŔƣǃШыťìь ΝΜΜ ΤΡΜ р р р р р 

ÉƣċĦťШcĲŔŊőƣШыůь Ξ Ρ Υ Υ Ρ р р 

ÉƣċĦťШfŰƣĲƖŰċũШ?ŔċůĲƣĲƖШ
ыůь 

ΜЮΝΝΠ ΜЮΝΤΦ ΜЮΞΦΜ ΜЮΝΠΣ ΜЮΝΜΜ р р 

EǂŔƣШéĲũŸĦŔƣǃШыůоƚь ΦЮΣ ΝΜΦЮΟ ΜЮΜΦ ΜЮΜΝ ΞΠΡ р р 

ÑĲůƓĲƖċƣƨƖĲШы҄9ь ΟΜΜрΠΜΜ ΟΜΜрΠΜΜ ΞΟ ΞΜШтШΟΜ ΜШƣŸШрΡ ΞΡ ΞΡ 

?ŔůĲŰƚŔŸŰƚ р р р р р ΟΟůǂΟΟůǂΞЮΡů ΟΡůΞΡůǂΞЮΡů 

~ċƚƚШEůŔƚƚŔŸŰШÅċƣĲШƓĲƖШƨŰŔƣШыŊоƚь 

 §ǂ ΝЮΟΜEрΜΝ ΥЮΞΥEрΜΝ р р    

9§ ΥЮΡΠEрΜΞ ΡЮΠΠEрΜΝ р р    

Â~ΞЮΡ ΝЮΝΥEрΜΡ ΤЮΡΟEрΜΡ р р    

É§Ξ ΝЮΝΦEрΜΠ ΤЮΡΥEрΜΠ р р    

7ĲŰǍĲŰĲ ΞЮΤΡEрΜΟ ΝЮΤΟEрΜΞ ΝЮΣΤEрΜΠ ΠЮΤΜEрΜΣ ΡЮΠΜEрΜΞ ΞЮΟΤEрΜΠ ΟЮΠΣEрΜΠ 

ÑŸũƨĲŰĲ ΞЮΝΣEрΜΟ ΝЮΟΣEрΜΞ ΝЮΟΝEрΜΠ ΟЮΣΦEрΜΣ ΠЮΞΠEрΜΞ ΝЮΜΥEрΜΠ ΝЮΣΝEрΜΠ 

EƣőǃũĤĲŰǍĲŰĲ ΝЮΥΟEрΜΠ ΝЮΝΡEрΜΟ ΝЮΝΝEрΜΡ ΟЮΝΞEрΜΤ ΟЮΡΥEрΜΟ ΟЮΥΥEрΜΣ ΡЮΤΣEрΜΣ 

ñǃũĲŰĲƚ ΥЮΠΣEрΜΠ ΡЮΟΞEрΜΟ ΡЮΝΟEрΜΡ ΝЮΠΠEрΜΣ ΝЮΣΣEрΜΞ ΥЮΟΝEрΜΡ ΝЮΞΡEрΜΠ 

cŊ ΠЮΣΤEрΜΥ ΞЮΦΠEрΜΤ ΞЮΥΟEрΜΦ ΤЮΦΥEрΝΝ ΤЮΦΥEрΜΤ ΠЮΝΠEрΜΤ ΠЮΟΦEрΜΤ 
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ÂċŊĲШΝΠ 

ÑċĤũĲШΟрΠаШÉŸƨƖĦĲШƓċƖċůĲƣĲƖƚШċŰĬШĲůŔƚƚŔŸŰШƖċƣĲƚШŉŸƖШìĲƚƣШEƖƖĲŊƨũũċШƨŰĬĲƖШŰŸƖůċũШĦŸŰĬŔƣŔŸŰƚ 

EůŔƚƚŔŸŰШ
ÉŸƨƖĦĲƚ 

fŰũĲƣШ
cĲċĬĲƖШ
[ċĦŔũŔƣǃШ
éĲŰƣ 

ůŔŰĲШéĲŰƣ 
ÅĲŊĲŰШ
ÑŸƽĲƖШ

ÅĲǰƨǂШéĲŰƣ 
]E ШыǂΟь 

]ċƚШ
7ƖĲċťŸƨƣШ
ÑċŰťШéĲŰƣ 

ìċƣĲƖШ
ÉĲƣƣŔŰŊШ
ÑċŰťШéĲŰƣ 

ƣůŸƚƓőĲƖŔĦШ
éĲŰƣ 

ÑőĲƖůċũШ
§ǂŔĬŔƚĲƖШ
ÉƣċĦť 

?E Ш
ыƚƣċŰĬĤǃь 

]9ШcƨƣШ
éĲŰƣ 

ÉƣŸƖċŊĲоEƻċƓŸƖċƣŔŸŰШ
ÂŸŔŰƣ 

ÉƣċĦťШcĲŔŊőƣШ
ыůь 

Π ΟΝ ΟΝ ΝΜ ΝΜ Φ ΥЮΡ Π ΝΞ ΝΜ Π 

ÉƣċĦťШfŰƣĲƖŰċũШ
?ŔċůĲƣĲƖШыůь 

ΜЮΜΞΤ ΜЮΜΟΥ ΜЮΝΦΠ ΜЮΟΜΜ ΜЮΟΜΟ ΜЮΝΜΞ ΜЮΝΡΠ ΜЮΣΜΜ ΜЮΞΜΜ ΜЮΜΞΜ р 

EǂŔƣШéĲũŸĦŔƣǃШ
ыůоƚь ΡΜ ΡΜ ΡΜ ΞΣЮΤ ΜЮΜΟ ΜЮΜΣ ΜЮΜΟ ΡΜ ΞΠЮΦ ΣЮΝΞ р 

ÑĲůƓĲƖċƣƨƖĲШ
ы҄9ь ΟΜΟЮΡΡ ΟΠΝЮΝΡ ΟΞΞЮΦΡ ΤΞΟЮΝΡ ΟΡΝЮΡΡ ΟΝΟЮΝΡ ΟΝΟЮΝΡ ΣΤΟЮΝΡ ΡΤΟЮΝΡ ΟΜΟЮΡΡ р 

?ŔůĲŰƚŔŸŰƚШыůь р р р р р р р р р р ΝΥΜШǂШΝΥΜШǂШΟ 

~ċƚƚШEůŔƚƚŔŸŰШÅċƣĲШƓĲƖШƨŰŔƣШыŊоƚь 

 §ǂ р р р ΞЮΣΤEрΜΝ р р р ΠЮΤΣEҼΜΜ ΥЮΣΜEрΜΝ р р 

9§ р р р ΞЮΦΥEрΜΝ р р р ΟЮΟΝEҼΜΜ ΞЮΜΡEрΜΞ р р 

Â~ΞЮΡ р р р р р р р р р р р 

É§Ξ р р р р р р р р р р р 

7ĲŰǍĲŰĲ р р р р р р р ΞЮΟΝEрΜΝ ΞЮΥΣEрΜΞ р р 

ÑŸũƨĲŰĲ р р р р р р р ΞЮΟΝEрΜΝ ΞЮΥΣEрΜΞ р р 

EƣőǃũĤĲŰǍĲŰĲ р р р р р р р ΞЮΟΝEрΜΝ ΞЮΥΣEрΜΞ р р 

ñǃũĲŰĲ р р р р р р р ΞЮΟΝEрΜΝ ΞЮΥΣEрΜΞ р р 

cŊ р р р р р р р р р р ΠЮΣΟEрΜΤ 

cΞÉ ΞЮΟΠEрΜΞ ΝЮΞΜEҼΜΜ р р ΟЮΜΜEрΜΠ ΟЮΜΜEрΜΠ ΡЮΜΠEрΜΞ ΝЮΞΡEрΜΞ ΝЮΜΜEрΜΠ р ΞЮΣΦEрΜΡ 
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ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΝΡ 

ÑċĤũĲШΟрΡаШÉŸƨƖĦĲШƓċƖċůĲƣĲƖƚШċŰĬШĲůŔƚƚŔŸŰШƖċƣĲƚШŉŸƖШ~ŸŰĬċƖƖċШƨŰĬĲƖШŰŸƖůċũШĦŸŰĬŔƣŔŸŰƚ 

EůŔƚƚŔŸŰШÉŸƨƖĦĲ EǂƓŸƖƣШ]ċƚШ9ŸůƓƖĲƚƚŸƖШEŰŊŔŰĲ ]ċƚШEŰŊŔŰĲШ]ĲŰĲƖċƣŸƖ [ũċƖĲ 

ÑŸƣċũШÄƨċŰƣŔƣǃ Ξ Ξ Ν 

ÄƨċŰƣŔƣǃШ§ƓĲƖċƣŔŰŊ Ξ Ξ Ν 

ÉƣċĦťШcĲŔŊőƣШыůь Φ Φ ΝΞЮΣ 

ÉƣċĦťШfŰƣĲƖŰċũШ?ŔċůĲƣĲƖШыůь ΜЮΟ ΜЮΞ ΠЮΡ 

EǂŔƣШéĲũŸĦŔƣǃШыůоƚь ΝΡ ΞΝ ΜЮΝΠ 

ÑĲůƓĲƖċƣƨƖĲШы҄9ь ΠΣΜ ΠΡΜ ΝΜΜΜ 

~ċƚƚШEůŔƚƚŔŸŰШÅċƣĲШƓĲƖШƨŰŔƣШыŊоƚь 

 §ǂ ΟЮΟΝEҼΜΜ ΠЮΝΠEрΜΝ ΞЮΜΟEрΜΞ 

9§ ΞЮΝΤEҼΜΜ ΞЮΤΞEрΜΝ ΝЮΝΤEрΜΝ 

Â~ΞЮΡ ΞЮΤΥEрΜΠ ΞЮΤΥEрΜΡ ΝЮΣΤEрΜΟ 

É§Ξ ΟЮΜΣEрΜΟ ΞЮΤΥEрΜΠ р 

7ĲŰǍĲŰĲ ΝЮΣΤEрΜΟ ΞЮΤΥEрΜΠ ΡЮΡΣEрΜΤ 

ÑŸũƨĲŰĲ ΝЮΣΤEрΜΟ ΞЮΤΥEрΜΠ ΥЮΟΟEрΜΤ 

EƣőǃũĤĲŰǍĲŰĲ ΞЮΤΥEрΜΠ ΞЮΤΥEрΜΡ р 

ñǃũĲŰĲƚ ΥЮΟΟEрΜΠ ΥЮΟΟEрΜΡ р 

cŊ р р р 

 
ÑċĤũĲШΟрΣаШÉŸƨƖĦĲШƓċƖċůĲƣĲƖƚШċŰĬШĲůŔƚƚŔŸŰШƖċƣĲƚШŉŸƖШcŸƻĲċШыĲƻċƓŸƖċƣŔŸŰШƓŸŰĬƚьШƨŰĬĲƖШŰŸƖůċũШĦŸŰĬŔƣŔŸŰƚ 

EůŔƚƚŔŸŰШÉŸƨƖĦĲ EƻċƓŸƖċƣŔŸŰШÂŸŰĬ ÑƨƖťĲǃƚШ Ĳƚƣ 

ÑĲůƓĲƖċƣƨƖĲШы҄9ь ΞΡ ΞΡ 

?ŔůĲŰƚŔŸŰƚШыůь ΠΡШǂШΟΡШǂШΝ ΞΦШǂШΞΠШǂШΝЮΡ 

~ċƚƚШEůŔƚƚŔŸŰШÅċƣĲШƓĲƖШƨŰŔƣШыŊоƚь 

7ĲŰǍĲŰĲ ΡЮΠΤEрΜΠ ΞЮΜΥEрΜΠ 

ÑŸũƨĲŰĲ ΞЮΥΡEрΜΠ ΝЮΜΜEрΜΠ 

EƣőǃũĤĲŰǍĲŰĲ ΝЮΜΟEрΜΡ ΟЮΡΦEрΜΣ 

ñǃũĲŰĲƚ ΞЮΝΝEрΜΠ ΤЮΣΣEрΜΡ 

cŊ ΞЮΠΜEрΜΤ ΝЮΡΦEрΜΤ 
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ÂċŊĲШΝΣ 

Π ƚƚĲƚƚůĲŰƣШĦƖŔƣĲƖŔċ 

ΠЮΝ ůĤŔĲŰƣШċŔƖШƕƨċũŔƣǃ 

ÑőĲШƓƨĤũŔĦċƣŔŸŰƚШĦŸŰƣċŔŰŔŰŊШċŔƖШƕƨċũŔƣǃШĦƖŔƣĲƖŔċШƖĲũĲƻċŰƣШƣŸШƣőŔƚШċƚƚĲƚƚůĲŰƣШŔŰĦũƨĬĲа 

¶  ċƣŔŸŰċũШEŰƻŔƖŸŰůĲŰƣШÂƖŸƣĲĦƣŔŸŰШы ůĤŔĲŰƣШ ŔƖШÄƨċũŔƣǃьШ~ĲċƚƨƖĲШы ÄШ EÂ~ьШĤǃШƣőĲШ ċƣŔŸŰċũШ
EŰƻŔƖŸŰůĲŰƣШÂƖŸƣĲĦƣŔŸŰШ9ŸƨŰĦŔũШы EÂ9ЯШΞΜΞΝьШŰŸƣŔŰŊШƣőċƣШċШƓƖŸƓŸƚĲĬШƻċƖŔċƣŔŸŰШƣŸШƣőĲШÂ~ΞЮΡШ
ċŰĬШÉ§ΞШƚƣċŰĬċƖĬƚШőċƻĲШƖĲĦĲŰƣũǃШĦŸůĲШŔŰƣŸШĲǭĲĦƣШċƚШŸŉШƣőĲШΝƚƣШŸŉШsċŰƨċƖǃШΞΜΞΡьб 

¶  EÂ~Шы ŔƖШÑŸǂŔĦƚьШы EÂ9ЯШΞΜΝΝьбШċŰĬ 
¶ ŔƖШEůŔƚƚŔŸŰƚШ]ƨŔĬĲũŔŰĲШы?ìEÅЯШΞΜΝΦьЮ 

ÑőĲШìĲƚƣĲƖŰШ ƨƚƣƖċũŔċŰШ?ĲƓċƖƣůĲŰƣШŸŉШìċƣĲƖШċŰĬШEŰƻŔƖŸŰůĲŰƣċũШÅĲŊƨũċƣŔŸŰШы?ìEÅьШőċƚШŔƚƚƨĲĬШ
ĬƖċŉƣШ ŔƖШÄƨċũŔƣǃШ]ƨŔĬĲũŔŰĲШéċũƨĲƚШы ]éƚьШƣŸШċƚƚĲƚƚШƣőĲШũĲƻĲũШŸŉШƖŔƚťШċƚƚŸĦŔċƣĲĬШƽŔƣőШĲůŔƚƚŔŸŰƚШƣŸШ
ċŔƖШы?ìEÅЯШΞΜΝΦьЮШÑőŔƚШĦŸŰƣċŔŰƚШ ]éƚШŉŸƖШċШŰƨůĤĲƖШŸŉШƣőĲШĦŸůƓŸƨŰĬƚШŸŉШŔŰƣĲƖĲƚƣЮШÑőĲƚĲШ ]éƚШ
ċƖĲШƚƨƓƓũĲůĲŰƣĲĬШĤǃШƻċũƨĲƚШŸƨƣũŔŰĲĬШŔŰШƣőĲШ EÂ9ШĦƖŔƣĲƖŔċЮШШƚƨůůċƖǃШŸŉШƣőĲШƚƣċŰĬċƖĬƚШ
ċƓƓũŔĦċĤũĲШŉŸƖШƣőŔƚШċƚƚĲƚƚůĲŰƣШċƖĲШƚƨůůċƖŔƚĲĬШŔŰШÑċĤũĲШΠрΝЮ 
 
ÑċĤũĲШΠрΝаШ ůĤŔĲŰƣШċŔƖШƕƨċũŔƣǃШƚƣċŰĬċƖĬƚШċƓƓũŔĦċĤũĲШƣŸШƣőĲШƓƖŸŢĲĦƣ 

Pollutant  Averaging Period Criteria (µg/m 3) Reference 

NO2 
1-hour max 150 NEPC (2021) 

Annual 28 NEPC (2021) 

SO2 
1-hour max 196 NEPC (2021) 

24-hour max 52 NEPC (2021) 

Mercury 
1-hour max 0.55 DWER (2019) 

Annual 0.18 DWER (2019) 

Benzene 
1-hour max 29 DWER (2019) 

Annual 9.6 NEPC (2011) & DWER (2019) 

Toluene 
24-hour max 3,770 NEPC (2011) & DWER (2019) 

Annual 377 NEPC (2011) & DWER (2019) 

Ethylbenzene 
1-hour max 8,000 DWER (2019) 

Annual 270 DWER (2019) 

Xylenes 
24-hour max 1,080 NEPC (2011) & DWER (2019) 

Annual 870 NEPC (2011) & DWER (2019) 

H2S 

1-hour max 2,565 DWER (2019) 

24-hour max 137 DWER (2019) 

Annual 1.8 DWER (2019) 

PM2.5 
24-hour max 18 NEPC (2021) 

Annual 6.4 NEPC (2021) 

CO 
1-hour max 30,000 DWER (2019) 

8-hour max 10,000 NEPC (2021) & DWER (2019) 

Formaldehyde 1-hour max 20 DWER (2019) 
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ÂċŊĲШΝΤ 

 ŸƣĲƚж 
Τд ÅĲŉĲƖĲŰĦĲĬЮƣŸЮΥΨҊ9ЮċŰĬЮΤΣΤдΦЮťÂċд 

 

ΠЮΞ ÂċƖƣŔĦƨũċƣĲШĲůŔƚƚŔŸŰƚ 

fŰШƣőŔƚШċƚƚĲƚƚůĲŰƣЯШƽőŔũƚƣШĲůŔƚƚŔŸŰƚШŸŉШƣŸƣċũШƓċƖƣŔĦƨũċƣĲƚШőċƻĲШĤĲĲŰШůŸĬĲũũĲĬШŉƖŸůШƣőĲШ79]ÂЯШ
ƣőĲШƖĲƚƨũƣƚШőċƻĲШŸŰũǃШĤĲĲŰШĦŸůƓċƖĲĬШċŊċŔŰƚƣШƣőĲШÂ~ΞЮΡШыƓċƖƣŔĦƨũċƣĲШůċƣƣĲƖШӃΞЮΡШӓůШŔŰШĬŔċůĲƣĲƖьШ
ĦƖŔƣĲƖŔċЮШÑőŔƚШĦƖŔƣĲƖŔċШőċƚШĤĲĲŰШċĬŸƓƣĲĬШċƚШƣőĲШƓƖŔůċƖǃШŔŰĬŔĦċƣŸƖШŉŸƖШċƚƚĲƚƚŔŰŊШƓŸƣĲŰƣŔċũШőĲċũƣőШ
ŔůƓċĦƣƚШŉƖŸůШċŔƖĤŸƖŰĲШƓċƖƣŔĦƨũċƣĲƚЯШċƚШĲůŔƚƚŔŸŰƚШŉƖŸůШƣőĲШ79]ÂШċƖĲШũŔťĲũǃШƣŸШůŸƚƣũǃШĦŸůƓƖŔƚĲШ
ŸŉШƓċƖƣŔĦũĲШƚŔǍĲƚШƚůċũũĲƖШƣőċŰШΞЮΡШůŔĦƖŸŰƚЮШÑőĲШÂ~ΞЮΡШĦƖŔƣĲƖŔċШŔƚШůŸƖĲШĦŸŰƚĲƖƻċƣŔƻĲШƣőċŰШƣőĲШÂ~ΝΜШ
ĦƖŔƣĲƖŔċШċŰĬШÂ~ΞЮΡШŔƚШƽŔĬĲũǃШƖĲĦŸŊŰŔƚĲĬШƣŸШƓŸƚĲШċШŊƖĲċƣĲƖШƖŔƚťШƣŸШőƨůċŰШőĲċũƣőШƣőċŰШÂ~ΝΜЯШĬƨĲШƣŸШ
ŔƣƚШċĤŔũŔƣǃШƣŸШƓĲŰĲƣƖċƣĲШĬĲĲƓĲƖШŔŰƣŸШƣőĲШƖĲƚƓŔƖċƣŸƖǃШƚǃƚƣĲůШċŰĬШĲŰƣĲƖШƣőĲШĤũŸŸĬƚƣƖĲċůШ
ы?ĲƓċƖƣůĲŰƣШŸŉШEŰƻŔƖŸŰůĲŰƣШċŰĬШ9ŸŰƚĲƖƻċƣŔŸŰЯШΞΜΝΝьЮ 

Ρ ƣůŸƚƓőĲƖŔĦШĬŔƚƓĲƖƚŔŸŰШůŸĬĲũũŔŰŊ 

ΡЮΝ ŔƖШĬŔƚƓĲƖƚŔŸŰШůŸĬĲũ 

ÑőĲШċŔƖШĬŔƚƓĲƖƚŔŸŰШůŸĬĲũũŔŰŊШőċƚШĤĲĲŰШĦŸŰĬƨĦƣĲĬШƨƚŔŰŊШƣőĲШ EÅ~§?ШыƻĲƖƚŔŸŰШΞΟΝΟΞьШƽőŔĦőШŔƚШċШ
ƚƣĲċĬǃШƚƣċƣĲШ]ċƨƚƚŔċŰШыƓũƨůĲьШůŸĬĲũШċŰĬШŔƚШƣőĲШƖĲĦŸůůĲŰĬĲĬШƖĲŊƨũċƣŸƖǃШůŸĬĲũШŉŸƖШƚőŸƖƣШƖċŰŊĲШ
ыӃΡΜШťůьШĬŔƚƓĲƖƚŔŸŰШŔŰШƣőĲШÖŰŔƣĲĬШÉƣċƣĲƚЮШ EÅ~§?ШŔƚШƨƚĲĬШƽŔĬĲũǃШŔŰШ ƨƚƣƖċũŔċШŉŸƖШƖĲŊƨũċƣŸƖǃШ
ċƓƓƖŸƻċũƚШċƓƓũŔĦċƣŔŸŰƚШċŰĬШŔƚШċĦĦĲƓƣĲĬШŉŸƖШƨƚĲШĤǃШ?ìEÅЮШ EÅ~§?ШŔƚШċШĦƨƖƖĲŰƣрŊĲŰĲƖċƣŔŸŰШċŔƖШ
ĬŔƚƓĲƖƚŔŸŰШůŸĬĲũШƣőċƣШŔŰĦŸƖƓŸƖċƣĲƚШĦŸŰĦĲƓƣƚШƚƨĦőШċƚШƓũċŰĲƣċƖǃШĤŸƨŰĬċƖǃШũċǃĲƖШƣőĲŸƖǃШċŰĬШ
ċĬƻċŰĦĲĬШůĲƣőŸĬƚШŉŸƖШőċŰĬũŔŰŊШĦŸůƓũĲǂШƣĲƖƖċŔŰЮШÑőĲШƨƣŔũŔƚċƣŔŸŰШŸŉШ EÅ~§?ШŔƚШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШ
ƣőĲШĦŸŰƚŔĬĲƖċƣŔŸŰƚШŸŉШEf ШŸƨƣũŔŰĲĬШŔŰШƣőĲШEÂ ќƚШEŰƻŔƖŸŰůĲŰƣċũШ[ċĦƣŸƖШ]ƨŔĬĲũŔŰĲШŉŸƖШ ŔƖШÄƨċũŔƣǃШ
ыEÂ ЯШΞΜΞΜь 

ΡЮΞ ~ĲƣĲŸƖŸũŸŊŔĦċũШĬċƣċ 

ÂƖŸĦĲƚƚŔŰŊШŸŉШůĲƣĲŸƖŸũŸŊŔĦċũШĬċƣċШŉŸƖШ EÅ~§?ШŉŸƖШƣőĲШĬŔƚƓĲƖƚŔŸŰШůŸĬĲũũŔŰŊШƽċƚШĦŸůƓũĲƣĲĬШ
ƨƚŔŰŊШƣőĲШ EÅ~EÑШůĲƣĲŸƖŸũŸŊŔĦċũШƓƖĲрƓƖŸĦĲƚƚŸƖЮШ~ĲƣĲŸƖŸũŸŊŔĦċũШůŸĬĲũũŔŰŊШƽċƚШĦŸůƓũĲƣĲĬШƽŔƣőШ
ĦŸŰƚŔĬĲƖċƣŔŸŰШŸŉШƣőĲШEÂ ШéŔĦƣŸƖŔċШŊƨŔĬċŰĦĲШƓƨĤũŔĦċƣŔŸŰШыΝΡΡΜьШыEÂ ШéŔĦƣŸƖŔċЯШΞΜΝΟьЮШ ШƚŔƣĲр
ƚƓĲĦŔǯĦШůĲƣĲŸƖŸũŸŊŔĦċũШǯũĲШƽċƚШĬĲƻĲũŸƓĲĬШŉŸƖШŔŰƓƨƣШƣŸШƣőĲШůŸĬĲũШƨƚŔŰŊШƣőĲШůĲƣĲŸƖŸũŸŊŔĦċũШǯũĲШ
ƽċƚШĬĲƻĲũŸƓĲĬШŉŸƖШŔŰƓƨƣШƣŸШƣőĲШůŸĬĲũШƨƚŔŰŊШůĲƣĲŸƖŸũŸŊŔĦċũШůŸŰŔƣŸƖŔŰŊШĬċƣċШĦŸũũĲĦƣĲĬШċƣШƣőĲШ
~ŸƖċƽċШ ŔƖƓŸƖƣШы7Ÿ~ьШůŸŰŔƣŸƖŔŰŊШƚƣċƣŔŸŰШŉƖŸůШΞΜΞΞЯШƚƨƓƓũĲůĲŰƣĲĬШƽŔƣőШĬċƣċШŊĲŰĲƖċƣĲĬШĤǃШÑőĲШ
ŔƖШÂŸũũƨƣŔŸŰШ~ŸĬĲũШыÑ Â~ьЮ 

 
Ñ Â~ШыéĲƖƚŔŸŰШΠьШƽċƚШƨƚĲĬШƣŸШŊĲŰĲƖċƣĲШċШƓƖŸŊŰŸƚƣŔĦШŊƖŔĬĬĲĬШůĲƣĲŸƖŸũŸŊŔĦċũШĬċƣċƚĲƣШŉŸƖШƣőĲШ
ůŸĬĲũШĬŸůċŔŰЮШÑőĲШĬċƣċШŉƖŸůШƣőŔƚШĬċƣċƚĲƣШƽċƚШƨƚĲĬШƣŸШƚƨƓƓũĲůĲŰƣШůŔƚƚŔŰŊШĬċƣċШŸƖШŉŸƖШ
ƓċƖċůĲƣĲƖƚШƽőŔĦőШƽĲƖĲШŰŸƣШċƻċŔũċĤũĲШŉƖŸůШƣőĲШůŸŰŔƣŸƖĲĬШĬċƣċЮШÑ Â~ШƽċƚШĬĲƻĲũŸƓĲĬШĤǃШƣőĲШ
ƨƚƣƖċũŔċŰШ9ŸůůŸŰƽĲċũƣőШÉĦŔĲŰƣŔǯĦШċŰĬШfŰĬƨƚƣƖŔċũШÅĲƚĲċƖĦőШ§ƖŊċŰŔƚċƣŔŸŰШы9ÉfÅ§ьШċŰĬШ
ĦŸŰƚŔƚƣƚШŸŉШĦŸƨƓũĲĬШƓƖŸŊŰŸƚƣŔĦШůĲƣĲŸƖŸũŸŊŔĦċũШċŰĬШċŔƖШƓŸũũƨƣŔŸŰШůŸĬĲũШĦŸůƓŸŰĲŰƣƚЮШÑőĲШ
ůĲƣĲŸƖŸũŸŊŔĦċũШĦŸůƓŸŰĲŰƣШŸŉШÑ Â~ШƓƖĲĬŔĦƣƚШƣőĲШũŸĦċũрƚĦċũĲШůĲƣĲŸƖŸũŸŊŔĦċũШŉĲċƣƨƖĲƚЯШƚƨĦőШċƚШ
ƚĲċШĤƖĲĲǍĲƚШċŰĬШƣĲƖƖċŔŰрŔŰĬƨĦĲĬШĦŔƖĦƨũċƣŔŸŰƚЯШƨƚŔŰŊШƣőĲШũċƖŊĲƖрƚĦċũĲШƚǃŰŸƓƣŔĦШůĲƣĲŸƖŸũŸŊǃШċƚШ
ĤŸƨŰĬċƖǃШĦŸŰĬŔƣŔŸŰƚШĦŸůĤŔŰĲĬШƽŔƣőШŸƣőĲƖШĬċƣċШŔŰĦũƨĬŔŰŊШƣĲƖƖċŔŰЯШũċŰĬШƨƚĲЯШƚŸŔũШċŰĬШƚƨƖŉċĦĲШ
ƣǃƓĲƚЮШÑ Â~ШőċƚШĤĲĲŰШƨƚĲĬШĲǂƣĲŰƚŔƻĲũǃШƣőƖŸƨŊőŸƨƣШ ƨƚƣƖċũŔċШŉŸƖШŊĲŰĲƖċƣŔŰŊШƚŔƣĲрƚƓĲĦŔǯĦШ
ůĲƣĲŸƖŸũŸŊŔĦċũШǯũĲƚШŉŸƖШƨƚĲШŔŰШċŔƖШĬŔƚƓĲƖƚŔŸŰШůŸĬĲũũŔŰŊШƚƣƨĬŔĲƚЮ 



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΝΥ 

ΡЮΟ §ǍŸŰĲ 

~ÅÂШőċƚШċƓƓũŔĲĬШƣőĲШ§ǍŸŰĲШxŔůŔƣŔŰŊШ~ĲƣőŸĬШы§x~ьШƣŸШƓƖĲĬŔĦƣШ]x9ƚШŸŉШ §ΞШċƚШƚƓĲĦŔǯĲĬШĤǃШƣőĲШ
ÖÉEÂШы9ŸũĲШѼШÉƨůůĲƖőċǃƚЯШΝΦΤΦьШċŰĬШ ÉìШEŰƻŔƖŸŰůĲŰƣċũШÂƖŸƣĲĦƣŔŸŰШ ƨƣőŸƖŔƣǃШы ÉìШEÂ ЯШ
ΞΜΞΞьЮШÑőŔƚШůĲƣőŸĬШċƚƚƨůĲĬШƣőċƣШċũũШċƻċŔũċĤũĲШŸǍŸŰĲШŔŰШƣőĲШċƣůŸƚƓőĲƖĲШƽŔũũШƖĲċĦƣШƽŔƣőШŰŔƣƖŸŊĲŰШ
ŸǂŔĬĲШы §ьШŔŰШƣőĲШƓũƨůĲШƨŰƣŔũШĲŔƣőĲƖШċũũШƣőĲШċƻċŔũċĤũĲШŸǍŸŰĲШŸƖШċũũШƣőĲШ §ШŔƚШƨƚĲĬШƨƓЮШÑőŔƚШ
ċƓƓƖŸċĦőШŔƚШĦŸŰƚĲƖƻċƣŔƻĲШŔŰШƣőċƣШŔƣШċƚƚƨůĲƚШƣőċƣШƣőĲШċƣůŸƚƓőĲƖŔĦШƖĲċĦƣŔŸŰШŔƚШŔŰƚƣċŰƣШƽőĲŰШŔŰШ
ƖĲċũŔƣǃЯШƣőĲШƖĲċĦƣŔŸŰШƣǃƓŔĦċũũǃШƣċťĲƚШƓũċĦĲШŸƻĲƖШċШŰƨůĤĲƖШŸŉШőŸƨƖƚЮШfŰШƣőĲШċĤƚĲŰĦĲШŸŉШŸǍŸŰĲШ
ůŸŰŔƣŸƖŔŰŊШĬċƣċЯШƖĲŊŔŸŰċũШŸǍŸŰĲШĦŸŰĦĲŰƣƖċƣŔŸŰƚШƽĲƖĲШċĬċƓƣĲĬШŉƖŸůШƣőĲШ9ŸƓĲƖŰŔĦƨƚШ ƣůŸƚƓőĲƖĲШ
~ŸŰŔƣŸƖŔŰŊШÉĲƖƻŔĦĲШы9 ~ÉьШŊũŸĤċũШƖĲċŰċũǃƚŔƚШĬċƣċƚĲƣШƚŔůŔũċƖũǃШƣŸШƣőĲШĤċĦťŊƖŸƨŰĬШĦŸŰĦĲŰƣƖċƣŔŸŰƚШ
ŸŉШċũũШƣőĲШƓŸũũƨƣċŰƣƚШŸŉШĦŸŰĦĲƖŰШы9ŸƓĲƖŰŔĦƨƚЯШΞΜΞΠьЮ 

ΡЮΠ 7ċĦťŊƖŸƨŰĬШĦŸŰĦĲŰƣƖċƣŔŸŰƚ 

fŰШƣőĲШċĤƚĲŰĦĲШŸŉШĤċƚĲũŔŰĲШůŸŰŔƣŸƖŔŰŊШĬċƣċШŉŸƖШĲċĦőШŸŉШƣőĲШƓŸũũƨƣċŰƣƚШŸŉШĦŸŰĦĲƖŰЯШĲƚƣŔůċƣĲƚШŸŉШ
ƖĲŊŔŸŰċũШƓŸũũƨƣċŰƣШĦŸŰĦĲŰƣƖċƣŔŸŰƚШƽĲƖĲШŸĤƣċŔŰĲĬШŉƖŸůШƣőĲШ9 ~ÉШŊũŸĤċũШƖĲċŰċũǃƚŔƚШĬċƣċƚĲƣШ
ы9ŸƓĲƖŰŔĦƨƚЯШΞΜΞΠьШŉŸƖШƣőĲШΞΜΞΞШĦċũĲŰĬċƖШǃĲċƖЮШÅĲċŰċũǃƚŔƚШĦŸůĤŔŰĲƚШůŸĬĲũШĬċƣċШƽŔƣőШ
ŸĤƚĲƖƻċƣŔŸŰƚШŉƖŸůШċĦƖŸƚƚШƣőĲШƽŸƖũĬШŔŰƣŸШċШŊũŸĤċũũǃШĦŸůƓũĲƣĲШċŰĬШĦŸŰƚŔƚƣĲŰƣШĬċƣċƚĲƣЮ 
 
 ŸШƚƓĲĦŔǯĦШŊƨŔĬċŰĦĲШŉŸƖШƚĲũĲĦƣŔŸŰШŸŉШċŰШċƓƓƖŸƓƖŔċƣĲШĤċĦťŊƖŸƨŰĬШũĲƻĲũШŔƚШƓƖŸƻŔĬĲĬШŔŰШìĲƚƣĲƖŰШ
ƨƚƣƖċũŔċЮШfŰШéŔĦƣŸƖŔċЯШƣőĲШÉƣċƣĲШEŰƻŔƖŸŰůĲŰƣċũШÂƖŸƣĲĦƣŔŸŰШÂŸũŔĦǃШы ůĤŔĲŰƣШ ŔƖШÄƨċũŔƣǃьШыÉEÂÂШ
ы Ä~ььШыEÂ ШéŔĦƣŸƖŔċЯШΞΜΜΝьЯШƚƣċƣĲƚШƣőċƣШƣőĲШΤΜƣőШƓĲƖĦĲŰƣŔũĲШĦŸŰĦĲŰƣƖċƣŔŸŰШыĦŸŰĦĲŰƣƖċƣŔŸŰШƽőŔĦőШ
ŔƚШĲǂĦĲĲĬĲĬШĤǃШΟΜӖШŸŉШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŉŸƖШƣőċƣШċƻĲƖċŊŔŰŊШƓĲƖŔŸĬьШƚőŸƨũĬШĤĲШċĬŸƓƣĲĬШċƚШƣőĲШ
ĤċĦťŊƖŸƨŰĬШũĲƻĲũЮ 
 
ÑőĲШĤċĦťŊƖŸƨŰĬШĦŸŰĦĲŰƣƖċƣŔŸŰШƻċũƨĲƚШċĬŸƓƣĲĬШŉŸƖШƣőŔƚШƚƣƨĬǃШċƚШċĬċƓƣĲĬШŉƖŸůШƣőĲШ9 ~ÉШĬċƣċƚĲƣШ
ŉŸƖШƣőĲШĦƨůƨũċƣŔƻĲШċƚƚĲƚƚůĲŰƣШŸŉШƣőĲШƻċƖŔŸƨƚШƓŸũũƨƣċŰƣƚШċĦƖŸƚƚШƣőĲШƖĲŊŔŸŰШċƖĲШƓƖĲƚĲŰƣĲĬШŔŰШÑċĤũĲШ
ΡрΝЮ 
 
ÑċĤũĲШΡрΝаШ9 ~ÉШĬĲƖŔƻĲĬШĤċĦťŊƖŸƨŰĬШĦŸŰĦĲŰƣƖċƣŔŸŰƚШΞΜΞΞ 

ÂŸũũƨƣċŰƣ ƻĲƖċŊŔŰŊШÂĲƖŔŸĬ 7ċĦťŊƖŸƨŰĬШыӓŊоůΟь 

 §Ξ 
ΝрőŸƨƖШůċǂ ΝЮΝΜEҼΜΜ 

ŰŰƨċũШċƻĲƖċŊĲ ΦЮΠΜEрΜΝ 

É§Ξ 
ΝрőŸƨƖШůċǂ ΝЮΤΜEрΜΝ 

ΞΠрőŸƨƖШůċǂ ΝЮΤΜEрΜΝ 

9§ 
ΝрőŸƨƖШůċǂ ΥЮΦΦEҼΜΝ 

ΥрőŸƨƖШůċǂ ΦЮΜΜEҼΜΝ 

Â~ΞЮΡ 
ΞΠрőŸƨƖШůċǂ ΡЮΡΦEҼΜΜ 

ŰŰƨċũШċƻĲƖċŊĲ ΠЮΤΡEҼΜΜ 

[ŸƖůċũĬĲőǃĬĲ ΝрőŸƨƖШůċǂ ΝЮΦΝEҼΜΜ 
 ŸƣĲƚж 

Τд ÅĲŉĲƖĲŰĦĲĬЮƣŸЮΥΨҊ9ЮċŰĬЮΤΣΤдΦЮťÂċд 

 



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΝΦ 

ΡЮΡ ?ĲƣĲƖůŔŰċƣŔŸŰШŸŉШĲƻċƓŸƖċƣŔŸŰШƚŸƨƖĦĲШĲůŔƚƚŔŸŰƚ 

ÂŸũũƨƣŔŸŰШŔƚШĲůŔƣƣĲĬШŉƖŸůШƽċƚƣĲƽċƣĲƖШĦŸũũĲĦƣŔŸŰЯШƣƖĲċƣůĲŰƣШċŰĬШƚƣŸƖċŊĲШƚǃƚƣĲůƚШƣőƖŸƨŊőШ
ƻŸũċƣŔũŔƚċƣŔŸŰШŸŉШĦŸůƓŸƨŰĬƚШċƣШƣőĲШũŔƕƨŔĬШƚƨƖŉċĦĲЮШEůŔƚƚŔŸŰƚШĦċŰШŸĦĦƨƖШĤǃШĲŔƣőĲƖШĬŔǭƨƚŔƻĲШŸƖШ
ĦŸŰƻĲĦƣŔƻĲШůĲĦőċŰŔƚůƚЯШŸƖШĤŸƣőЮШ?ŔǭƨƚŔŸŰШŸĦĦƨƖƚШƽőĲŰШĦŸŰĦĲŰƣƖċƣŔŸŰƚШċƣШƣőĲШƽċƣĲƖШƚƨƖŉċĦĲШ
ċƖĲШůƨĦőШőŔŊőĲƖШƣőċŰШċůĤŔĲŰƣШĦŸŰĦĲŰƣƖċƣŔŸŰƚЮШÑőĲШĦŸůƓŸƨŰĬƚШƻŸũċƣŔũŔƚĲШŸƖШĬŔǭƨƚĲШŔŰƣŸШƣőĲШċŔƖШ
ŔŰШċŰШċƣƣĲůƓƣШƣŸШƖĲċĦőШĲƕƨŔũŔĤƖŔƨůШĤĲƣƽĲĲŰШċƕƨĲŸƨƚШċŰĬШƻċƓŸƨƖШƓőċƚĲƚЮШ9ŸŰƻĲĦƣŔŸŰШŸĦĦƨƖƚШ
ƽőĲŰШċŔƖШǰŸƽƚШŸƻĲƖШƣőĲШƽċƣĲƖШƚƨƖŉċĦĲЯШƚƽĲĲƓŔŰŊШŸƖŊċŰŔĦШƻċƓŸƨƖƚШŉƖŸůШƣőĲШƽċƣĲƖШƚƨƖŉċĦĲШŔŰƣŸШƣőĲШ
ċŔƖЮШÑőĲШƖċƣĲШŸŉШƻŸũċƣŔũŔƚċƣŔŸŰШƖĲũċƣĲĬШĬŔƖĲĦƣũǃШƣŸШƣőĲШƚƓĲĲĬШŸŉШƣőĲШċŔƖШǰŸƽШŸƻĲƖШƣőĲШƽċƣĲƖШƚƨƖŉċĦĲЮШ 
 
§ƣőĲƖШŉċĦƣŸƖƚШƣőċƣШĦċŰШċǭĲĦƣШƣőĲШƖċƣĲШŸŉШƻŸũċƣŔũŔƚċƣŔŸŰШŔŰĦũƨĬĲШƽċƚƣĲƽċƣĲƖШƚƨƖŉċĦĲШċƖĲċЯШ
ƣĲůƓĲƖċƣƨƖĲЯШƖĲƣĲŰƣŔŸŰШƣŔůĲШŔŰШƣőĲШƚǃƚƣĲůЯШƣőĲШĬĲƓƣőШŸŉШƣőĲШƽċƚƣĲƽċƣĲƖШŔŰШƣőĲШƚǃƚƣĲůЯШƣőĲШ
ĦŸŰĦĲŰƣƖċƣŔŸŰƚШŸŉШƣőĲШĦŸůƓŸƨŰĬƚШŔŰШƣőĲШƽċƚƣĲƽċƣĲƖШċŰĬШƣőĲŔƖШƓőǃƚŔĦċũШƓƖŸƓĲƖƣŔĲƚЯШƚƨĦőШċƚШ
ƻŸũċƣŔũŔƣǃШċŰĬШĬŔǭƨƚŔƻŔƣǃШŔŰШƽċƣĲƖбШƣőĲШƓƖĲƚĲŰĦĲШŸŉШċШůĲĦőċŰŔƚůШƣőċƣШŔŰőŔĤŔƣƚШƻŸũċƣŔũŔƚċƣŔŸŰЯШƚƨĦőШ
ċƚШċŰШŸŔũШǯũůбШŸƖШċШĦŸůƓĲƣŔŰŊШůĲĦőċŰŔƚůЯШƚƨĦőШċƚШĤŔŸĬĲŊƖċĬċƣŔŸŰЮШÑőĲШƖċƣĲШŸŉШƻŸũċƣŔũŔƚċƣŔŸŰШĦċŰШ
ĤĲШĬĲƣĲƖůŔŰĲĬШƨƚŔŰŊШůċƚƚШƣƖċŰƚŉĲƖШƣőĲŸƖǃЮШfŰĬŔƻŔĬƨċũШŊċƚШċŰĬШũŔƕƨŔĬШƓőċƚĲШůċƚƚШƣƖċŰƚŉĲƖШ
ĦŸĲǭŔĦŔĲŰƣƚШċƖĲШƨƚĲĬШƣŸШĲƚƣŔůċƣĲШŸƻĲƖċũũШůċƚƚШƣƖċŰƚŉĲƖШĦŸĲǭŔĦŔĲŰƣƚШŉŸƖШĲċĦőШƓŸũũƨƣċŰƣЮШEċĦőШ
ƓŸũũƨƣċŰƣШƻċƖŔĲƚШŔŰШƣőĲŔƖШĬĲŊƖĲĲШŸŉШƻŸũċƣŔũŔƣǃЯШƽőŔĦőШŔƚШƣǃƓŔĦċũũǃШůĲċƚƨƖĲĬШĤǃШƣőĲШƓŸũũƨƣċŰƣќƚШ
cĲŰƖǃќƚШũċƽШĦŸŰƚƣċŰƣШыÖÉEÂ ЯШΝΦΦΥьЮ 
 
ÖƚŔŰŊШƣőĲƚĲШƓƖŔŰĦŔƓũĲƚЯШ~ÅÂШĦċũĦƨũċƣĲĬШƓŸũũƨƣċŰƣШĲůŔƚƚŔŸŰШƖċƣĲƚШŉŸƖШƣőĲШ79]ÂќƚШƣƽŸШĲƻċƓŸƖċƣŔŸŰШ
ƚŸƨƖĦĲƚШƨƚŔŰŊШƣőĲШŉŸũũŸƽŔŰŊШŉŸƖůƨũċЯШƽőŔĦőШŔŰĦŸƖƓŸƖċƣĲƚШƚŔƣĲрƚƓĲĦŔǯĦШƓċƖċůĲƣĲƖƚШċŰĬШƣőĲШůċƚƚШ
ƣƖċŰƚŉĲƖШĦŸŰĦĲƓƣƚШŸƨƣũŔŰĲĬШċĤŸƻĲа 
 

ὔ ρ Ὡ ὠ
ὅέ

ὸὊὕ
 

ìőĲƖĲж 
  ЮӆЮĲůŔƚƚŔŸŰЮƖċƣĲЮёŊфƚђ 
 uŸŔũЮӆЮŸƻĲƖċũũЮůċƚƚЮƣƖċŰƚŉĲƖЮĦŸĲǭŔĦŔĲŰƣЮŸŉЮĦŸŰƚƣŔƣƨĲŰƣЮŉƖŸůЮŸŔũЮƣŸЮŊċƚЮёůфƚђ 
 ƣЮӆЮƖĲƚŔĬĲŰĦĲЮƣŔůĲЮŸŉЮĬŔƚƓŸƚċũЮёƚђ 
 ?ŸŔũЮӆЮŸŔũЮǯũůЮƣőŔĦťŰĲƚƚЮёůђ 
 éŸŔũЮӆЮƻŸũƨůĲЮŸŉЮŸŔũЮёůΦђ 
 9ŸЮӆЮŔŰŔƣŔċũЮĦŸŰĦĲŰƣƖċƣŔŸŰЮŸŉЮĦŸŰƚƣŔƣƨĲŰƣЮŔŰЮƣőĲЮŸŔũЮƓőċƚĲЮёŊфůΦђ 

 

Σ ~ŸĬĲũũŔŰŊШƖĲƚƨũƣƚ 
ÂƖĲĬŔĦƣĲĬШ]x9ƚШŉŸƖШĲċĦőШƚĦĲŰċƖŔŸШċƣШƣőĲШŰĲċƖĲƚƣШƚĲŰƚŔƣŔƻĲШƖĲĦĲƓƣŸƖƚШŉŸƖШĲċĦőШƓŸũũƨƣċŰƣШŸŉШ
ĦŸŰĦĲƖŰШƽĲƖĲШĦŸůƓċƖĲĬШċŊċŔŰƚƣШƣőĲŔƖШƖĲƚƓĲĦƣŔƻĲШċŔƖШƕƨċũŔƣǃШĦƖŔƣĲƖŔċЮШÑőĲШůċǂŔůƨůШƓƖĲĬŔĦƣĲĬШ
]x9ƚШƖĲĦŸƖĬĲĬШċƣШĲċĦőШƚĲŰƚŔƣŔƻĲШƖĲĦĲƓƣŸƖШċƖĲШƚƨůůċƖŔƚĲĬШŉƖŸůШÑċĤũĲШΣрΝШƣŸШÑċĤũĲШΣрΥЮШfŰШ
ċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШůĲƣőŸĬŸũŸŊǃШŸƨƣũŔŰĲĬШĤǃШƣőĲШ?ìEÅШ ŔƖШEůŔƚƚŔŸŰƚШ]ƨŔĬĲũŔŰĲШы?ìEÅЯШΞΜΝΦьШ
ċŰĬШőŔŊőũŔŊőƣĲĬШĤǃШƣőĲШ ÉìШEÂ ШыΞΜΞΞьЯШƣőĲШΦΦЮΦƣőШƓĲƖĦĲŰƣŔũĲШΝрőŸƨƖШċƻĲƖċŊĲШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŸŉШ
ċŔƖШƣŸǂŔĦƚШƓƖĲĬŔĦƣĲĬШŸƨƣƚŔĬĲШƣőĲШŉċĦŔũŔƣǃШĤŸƨŰĬċƖǃШƽĲƖĲШċũƚŸШĦŸůƓċƖĲĬШċŊċŔŰƚƣШƣőĲШΝрőŸƨƖШ
ċƻĲƖċŊĲШĦƖŔƣĲƖŔċШŉŸƖШĤĲŰǍĲŰĲЯШĲƣőǃũĤĲŰǍĲŰĲЯШŉŸƖůċũĬĲőǃĬĲШċŰĬШůĲƖĦƨƖǃЯШƽŔƣőШƖĲƚƨũƣƚШƓƖĲƚĲŰƣĲĬШ
ŔŰШÑċĤũĲШΣрΦЮ 
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ÂċŊĲШΞΜ 

 ŸШĲǂĦĲĲĬċŰĦĲƚШŸŉШƣőĲШΝрőŸƨƖЯШΞΠрőŸƨƖШŸƖШċŰŰƨċũШĦƖŔƣĲƖŔċШƽĲƖĲШƓƖĲĬŔĦƣĲĬШċƣШċŰǃШƚĲŰƚŔƣŔƻĲШ
ƖĲĦĲƓƣŸƖƚШŉŸƖШċŰǃШƓŸũũƨƣċŰƣƚШůŸĬĲũũĲĬШċĦƖŸƚƚШċũũШƚĦĲŰċƖŔŸƚШċŰĬШƓƖĲĬŔĦƣĲĬШ]x9ƚШŉŸƖШůŸƚƣШ
ƓŸũũƨƣċŰƣƚШŔŰШŔƚŸũċƣŔŸŰШċŰĬШĦƨůƨũċƣŔƻĲũǃШƽĲƖĲШƽĲũũШĤĲũŸƽШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШċůĤŔĲŰƣШċŔƖШƕƨċũŔƣǃШ
ĦƖŔƣĲƖŔċШċƣШƣőĲШŰŸůŔŰċƣĲĬШƚĲŰƚŔƣŔƻĲШƖĲĦĲƓƣŸƖШũŸĦċƣŔŸŰƚЮ 
 
ÑőĲШőŔŊőĲƚƣШĦŸŰĦĲŰƣƖċƣŔŸŰƚШƖĲũċƣŔƻĲШƣŸШƣőĲШĦƖŔƣĲƖŔċШƽĲƖĲШƓƖĲĬŔĦƣĲĬШŉƖŸůШΝрőŸƨƖШůċǂŔůƨůШ §ΞШ
ĦŸŰĦĲŰƣƖċƣŔŸŰƚШċƣШÅΡЯШƖĲċĦőŔŰŊШΥΤЮΟӖШŸŉШƣőĲШőŸƨƖũǃШĦƖŔƣĲƖŔċШŉŸƖШÉĦĲŰċƖŔŸƚШΝЯШΞШċŰĬШΟЮШfŰШĦŸŰƣƖċƚƣЯШ
ÉĦĲŰċƖŔŸШΠШƽőŔĦőШĦŸŰƚŔĬĲƖĲĬШŰŸƖůċũШŸƓĲƖċƣŔŸŰƚШŉƖŸůШƣőĲШ79]ÂШŔŰШŔƚŸũċƣŔŸŰЯШƓƖĲĬŔĦƣĲĬШ §ΞШ
ĦŸŰĦĲŰƣƖċƣŔŸŰƚШƚŔŊŰŔǯĦċŰƣũǃШƨŰĬĲƖШƣőĲШĦƖŔƣĲƖŔċЯШƖĲċĦőŔŰŊШŢƨƚƣШΣЮΞӖЮ 
 
cŔŊőШĦŸŰĦĲŰƣƖċƣŔŸŰƚШƖĲũċƣŔƻĲШƣŸШƣőĲШĦƖŔƣĲƖŔċШƽĲƖĲШċũƚŸШƓƖĲĬŔĦƣĲĬШŉƖŸůШÂ~ΞЮΡШŔŰШÉĦĲŰċƖŔŸШΟЯШƽŔƣőШ
ƓƖĲĬŔĦƣĲĬШċŰŰƨċũШċƻĲƖċŊĲШĦŸŰĦĲŰƣƖċƣŔŸŰƚШƖĲċĦőŔŰŊШΤΣЮΥӖШŸŉШƣőĲШĦƖŔƣĲƖŔċШċŰĬШƓƖĲĬŔĦƣĲĬШΞΠрőŸƨƖШ
ċƻĲƖċŊĲШĦŸŰĦĲŰƣƖċƣŔŸŰƚШƖĲċĦőŔŰŊШΟΤЮΝӖШŸŉШƣőĲШĦƖŔƣĲƖŔċШċƣШÅΞЮШfƣШŔƚШŰŸƣĲĬШőŸƽĲƻĲƖШƣőċƣШƣőĲƚĲШ
ƓĲƖĦĲŰƣċŊĲƚШċƖĲШőĲċƻŔũǃШŔŰǰƨĲŰĦĲĬШĤǃШŰŸŰрŔŰĬƨƚƣƖǃШƖĲŊŔŸŰċũШĤċĦťŊƖŸƨŰĬШĦŸŰĦĲŰƣƖċƣŔŸŰƚШċŰĬШ
ƓƖĲĬŔĦƣĲĬШÂ~ΞЮΡШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŉƖŸůШƣőĲШ79]ÂШŔŰШŔƚŸũċƣŔŸŰШƽĲƖĲШũĲƚƚШƣőċŰШΝΝӖШŸŉШƣőĲШĦƖŔƣĲƖŔċШċƣШ
ƚĲŰƚŔƣŔƻĲШƖĲĦĲƓƣŸƖШũŸĦċƣŔŸŰƚЮ 
 
ÉĦĲŰċƖŔŸШΠШŔŰĬŔĦċƣĲĬШƣőċƣШƣőĲШũċƖŊĲƚƣШŔůƓċĦƣШŉƖŸůШ]x9ƚШƖĲũċƣŔƻĲШƣŸШƣőĲШĦƖŔƣĲƖŔċШƽĲƖĲШƓƖĲĬŔĦƣĲĬШ
ŉƖŸůШ §ΞШĦŸŰĦĲŰƣƖċƣŔŸŰƚЯШƽőŔĦőШƖĲċĦőĲĬШĤĲƣƽĲĲŰШΡЮΤӖШċŰĬШΞΡЮΣӖШŸŉШƣőĲΝрőŸƨƖШůċǂŔůƨůШ
ĦƖŔƣĲƖŔċШċƣШÅΝЮШĬĬŔƣŔŸŰċũũǃЯШƣőĲШůŸƚƣШƚŔŊŰŔǯĦċŰƣШŸǭƚŔƣĲШŔůƓċĦƣƚШƖĲũċƣŔƻĲШƣŸШƣőĲШĦƖŔƣĲƖŔċШƽĲƖĲШ
ƓƖĲĬŔĦƣĲĬШŉƖŸůШŉŸƖůċũĬĲőǃĬĲЯШƽŔƣőШĦƨůƨũċƣŔƻĲШΦΦЮΦƣőШƓĲƖĦĲŰƣŔũĲШŸǭƚŔƣĲШĦŸŰĦĲŰƣƖċƣŔŸŰƚШƖĲċĦőŔŰŊШ
ΠΦЮΣӖШŸŉШƣőĲШőŸƨƖũǃШĦƖŔƣĲƖŔċЮп 
 
ƓƓĲŰĬŔǂШΝШƓƖĲƚĲŰƣƚШĦŸŰƣŸƨƖШƓũŸƣƚШŸŉШƓƖĲĬŔĦƣĲĬШ]x9ƚШŉŸƖШĲċĦőШƓŸũũƨƣċŰƣШŸŉШĦŸŰĦĲƖŰШċĦƖŸƚƚШƣőĲШ

ůŸĬĲũũĲĬШĬŸůċŔŰЮШìőĲƖĲШċƓƓũŔĦċĤũĲЯШƣőĲШƖĲƚƓĲĦƣŔƻĲШĦƖŔƣĲƖŔċШŉŸƖШĲċĦőШƓŸũũƨƣċŰƣШċƖĲШƓƖĲƚĲŰƣĲĬШċƚШ
ƖĲĬШĦŸŰƣŸƨƖШũŔŰĲƚЮШÑőĲШĦŸŰƣŸƨƖШƓũŸƣƚШċƖĲШċƖƖċŰŊĲĬШŔŰШƣőŔƚШƖĲƓŸƖƣШċƚШŉŸũũŸƽƚа 

¶ [ŔŊƨƖĲШΥрΝШƣŸШ[ŔŊƨƖĲШΥрΞΞШƚőŸƽШĦŸŰƣŸƨƖШƓũŸƣƚШŸŉШƓƖĲĬŔĦƣĲĬШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŉƖŸůШÉĦĲŰċƖŔŸШΝб 
¶ [ŔŊƨƖĲШΥрΞΟШƣŸШ[ŔŊƨƖĲШΥрΠΠШƚőŸƽШĦŸŰƣŸƨƖШƓũŸƣƚШŸŉШƓƖĲĬŔĦƣĲĬШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŉƖŸůШÉĦĲŰċƖŔŸШΞб 
¶ [ŔŊƨƖĲШΥрΠΡШƣŸШ[ŔŊƨƖĲШΥрΣΣШƚőŸƽШĦŸŰƣŸƨƖШƓũŸƣƚШŸŉШƓƖĲĬŔĦƣĲĬШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŉƖŸůШÉĦĲŰċƖŔŸШΟб 
¶ [ŔŊƨƖĲШΥрΣΤШƣŸШ[ŔŊƨƖĲШΥрΥΥШƚőŸƽШĦŸŰƣŸƨƖШƓũŸƣƚШŸŉШƓƖĲĬŔĦƣĲĬШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŉƖŸůШÉĦĲŰċƖŔŸШΠбШ
ċŰĬ 

¶ [ŔŊƨƖĲШΥрΥΦШƣŸШ[ŔŊƨƖĲШΥрΝΜΦШƚőŸƽШĦŸŰƣŸƨƖШƓũŸƣƚШŸŉШƓƖĲĬŔĦƣĲĬШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŉƖŸůШÉĦĲŰċƖŔŸШΡЮ 

ÑőĲШĦŸŰƣŸƨƖШƓũŸƣƚШƚőŸƽШƣőċƣШŰŸШĲǂĦĲĲĬċŰĦĲƚШŸŉШƣőĲШƖĲũĲƻċŰƣШĦƖŔƣĲƖŔċШŉŸƖШċŰǃШƓŸũũƨƣċŰƣШŸŉШĦŸŰĦĲƖŰШ
ƽĲƖĲШƓƖĲĬŔĦƣĲĬШċƣШċŰǃШƚĲŰƚŔƣŔƻĲШƖĲĦĲƓƣŸƖƚШċĦƖŸƚƚШƣőĲШůŸĬĲũũĲĬШĬŸůċŔŰЮШ 
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ÂċŊĲШΞΝ 

 
ÑċĤũĲШΣрΝаШÂƖĲĬŔĦƣĲĬШ]x9ƚШċŰĬШƓĲƖĦĲŰƣċŊĲШŸŉШĦƖŔƣĲƖŔċШŉŸƖШĲċĦőШƚĦĲŰċƖŔŸШċƣШÅΝ 

Pollutant  Averaging Period Criteria (µg/m 3) 
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 

Conc. (µg/m3) % of crit.  Conc. (µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  

NO2 
1-hour max 150 94.61 63.1% 94.61 63.1% 94.65 63.1% 38.33 25.6% 94.59 63.1% 

Annual 28 2.18 7.8% 2.18 7.8% 2.49 8.9% 0.18 <1% 2.01 7.2% 

SO2 
1-hour max 196 0.30 <1% 0.30 <1% 16.84 8.6% 0.13 <1% 0.25 <1% 

24-hour max 52 0.18 <1% 0.18 <1% 1.71 3.3% 0.01 <1% 0.18 <1% 

Mercury 
1-hour 99.9th percentile 0.55 1.35E-05 <1% 1.35E-05 <1% 1.35E-05 <1% 2.19E-09 <1% 1.35E-05 <1% 

Annual 0.18 8.04E-08 <1% 8.04E-08 <1% 8.05E-08 <1% 2.02E-11 <1% 8.04E-08 <1% 

Benzene 
1-hour 99.9th percentile 29 0.38 1.3% 0.38 1.3% 0.38 1.3% 0.01 <1% 0.38 1.3% 

Annual 9.6 0.01 <1% 0.01 <1% 0.01 <1% 1.37E-04 <1% 0.01 <1% 

Toluene 
24-hour max 3,770 0.07 <1% 0.07 <1% 0.07 <1% 0.01 <1% 0.06 <1% 

Annual 377 0.01 <1% 0.01 <1% 0.01 <1% 8.98E-04 <1% 0.01 <1% 

Ethylbenzene 
1-hour 99.9th percentile 8,000 0.33 <1% 0.33 <1% 0.33 <1% 3.31E-07 <1% 0.33 <1% 

Annual 270 0.01 <1% 0.01 <1% 0.01 <1% 4.79E-09 <1% 0.01 <1% 

Xylenes 
24-hour max 1,080 0.06 <1% 0.06 <1% 0.06 <1% 3.01E-04 <1% 0.06 <1% 

Annual 870 0.01 <1% 0.01 <1% 0.01 <1% 8.56E-06 <1% 0.01 <1% 

H2S 

1-hour max 2,565 4.23 <1% 4.23 <1% 4.23 <1% 1.39E-03 <1% 4.23 <1% 

24-hour max 137 0.45 <1% 0.45 <1% 0.45 <1% 9.91E-05 <1% 0.45 <1% 

Annual 1.8 0.04 2.4% 0.04 2.4% 0.04 2.4% 6.45E-06 <1% 0.04 2.4% 

PM2.5 
24-hour max 18 5.71 31.7% 5.71 31.7% 6.40 35.5% 0.12 <1% 5.63 31.3% 

Annual 6.4 4.76 74.4% 4.76 74.4% 4.84 75.7% 0.01 <1% 4.75 74.3% 

CO 
1-hour max 30,000 263.82 <1% 263.82 <1% 277.65 <1% 173.87 <1% 105.01 <1% 

8-hour max 10,000 120.31 1.2% 120.31 1.2% 125.86 1.3% 30.31 <1% 94.00 <1% 

Formaldehyde 1-hour 99.9th percentile 20 4.54 22.7% 4.54 22.7% 4.54 22.7% 2.63 13.1% 1.91 9.6% 
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ÂċŊĲШΞΞ 
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Pollutant  Averaging Period Criteria (µg/m 3) 
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 

Conc. (µg/m3) % of crit.  Conc. (µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  

NO2 
1-hour max 150 ΝΜΜЮΡΣ ΣΤЮΜӖ ΝΜΜЮΡΣ ΣΤЮΜӖ ΝΜΜЮΡΤ ΣΤЮΜӖ ΝΟЮΟΟ ΥЮΦӖ ΝΜΜЮΡΣ ΣΤЮΜӖ 

Annual 28 ΞЮΟΣ ΥЮΠӖ ΞЮΟΣ ΥЮΠӖ ΞЮΥΣ ΝΜЮΞӖ ΜЮΞΜ ӃΝӖ ΞЮΝΣ ΤЮΤӖ 

SO2 
1-hour max 196 ΜЮΟΜ ӃΝӖ ΜЮΟΜ ӃΝӖ ΝΞЮΠΟ ΣЮΟӖ ΜЮΜΡ ӃΝӖ ΜЮΟΜ ӃΝӖ 

24-hour max 52 ΜЮΝΥ ӃΝӖ ΜЮΝΥ ӃΝӖ ΝЮΣΝ ΟЮΝӖ ΜЮΜΝ ӃΝӖ ΜЮΝΥ ӃΝӖ 

Mercury 
1-hour 99.9th percentile 0.55 ΝЮΥΦEрΜΡ ӃΝӖ ΝЮΥΦEрΜΡ ӃΝӖ ΝЮΥΦEрΜΡ ӃΝӖ ΝЮΞΣEрΜΦ ӃΝӖ ΝЮΥΦEрΜΡ ӃΝӖ 

Annual 0.18 ΝЮΜΜEрΜΤ ӃΝӖ ΝЮΜΜEрΜΤ ӃΝӖ ΝЮΜΜEрΜΤ ӃΝӖ ΞЮΞΦEрΝΝ ӃΝӖ ΝЮΜΜEрΜΤ ӃΝӖ 

Benzene 
1-hour 99.9th percentile 29 ΜЮΡΞ ΝЮΥӖ ΜЮΡΞ ΝЮΥӖ ΜЮΡΞ ΝЮΥӖ ΜЮΜΝ ӃΝӖ ΜЮΡΞ ΝЮΥӖ 

Annual 9.6 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΝЮΤΤEрΜΠ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Toluene 
24-hour max 3,770 ΜЮΜΣ ӃΝӖ ΜЮΜΣ ӃΝӖ ΜЮΜΣ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΣ ӃΝӖ 

Annual 377 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΝЮΜΠEрΜΟ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Ethylbenzene 
1-hour 99.9th percentile 8,000 ΜЮΠΟ ӃΝӖ ΜЮΠΟ ӃΝӖ ΜЮΠΟ ӃΝӖ ΡЮΠΠEрΜΤ ӃΝӖ ΜЮΠΟ ӃΝӖ 

Annual 270 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΥЮΦΣEрΜΦ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Xylenes 
24-hour max 1,080 ΜЮΜΡ ӃΝӖ ΜЮΜΡ ӃΝӖ ΜЮΜΡ ӃΝӖ ΝЮΤΝEрΜΟ ӃΝӖ ΜЮΜΡ ӃΝӖ 

Annual 870 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΤЮΟΞEрΜΡ ӃΝӖ ΜЮΜΝ ӃΝӖ 

H2S 

1-hour max 2,565 ΠЮΝΠ ӃΝӖ ΠЮΝΠ ӃΝӖ ΠЮΝΠ ӃΝӖ ΠЮΥΡEрΜΠ ӃΝӖ ΠЮΝΠ ӃΝӖ 

24-hour max 137 ΜЮΠΥ ӃΝӖ ΜЮΠΥ ӃΝӖ ΜЮΠΥ ӃΝӖ ΥЮΟΤEрΜΡ ӃΝӖ ΜЮΠΥ ӃΝӖ 

Annual 1.8 ΜЮΜΡ ΞЮΣӖ ΜЮΜΡ ΞЮΣӖ ΜЮΜΡ ΞЮΣӖ ΤЮΟΠEрΜΣ ӃΝӖ ΜЮΜΡ ΞЮΣӖ 

PM2.5 
24-hour max 18 ΡЮΣΦ ΟΝЮΣӖ ΡЮΣΦ ΟΝЮΣӖ ΣЮΣΤ ΟΤЮΝӖ ΜЮΝΜ ӃΝӖ ΡЮΣΡ ΟΝЮΠӖ 

Annual 6.4 ΠЮΤΣ ΤΠЮΠӖ ΠЮΤΣ ΤΠЮΠӖ ΠЮΦΝ ΤΣЮΥӖ ΜЮΜΝ ӃΝӖ ΠЮΤΣ ΤΠЮΟӖ 

CO 
1-hour max 30,000 ΝΡΝЮΠΟ ӃΝӖ ΝΡΝЮΠΟ ӃΝӖ ΞΝΣЮΣΠ ӃΝӖ ΣΜЮΠΣ ӃΝӖ ΝΟΝЮΞΣ ӃΝӖ 

8-hour max 10,000 ΝΝΜЮΣΦ ΝЮΝӖ ΝΝΜЮΣΦ ΝЮΝӖ ΝΟΜЮΣΜ ΝЮΟӖ ΞΜЮΣΣ ӃΝӖ ΦΦЮΥΦ ӃΝӖ 

Formaldehyde 1-hour 99.9th percentile 20 ΟЮΠΞ ΝΤЮΝӖ ΟЮΠΞ ΝΤЮΝӖ ΟЮΠΞ ΝΤЮΝӖ ΝЮΡΝ ΤЮΣӖ ΝЮΦΝ ΦЮΣӖ 
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ÑċĤũĲШΣрΟаШÂƖĲĬŔĦƣĲĬШ]x9ƚШċŰĬШƓĲƖĦĲŰƣċŊĲШŸŉШĦƖŔƣĲƖŔċШŉŸƖШĲċĦőШƚĦĲŰċƖŔŸШċƣШÅΟ 

Pollutant  Averaging Period Criteria (µg/m 3) 
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 

Conc. (µg/m3) % of crit.  Conc. (µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  

NO2 
1-hour max 150 ΟΡЮΦΟ ΞΠЮΜӖ ΟΡЮΦΟ ΞΠЮΜӖ ΠΠЮΥΤ ΞΦЮΦӖ ΞΥЮΟΝ ΝΥЮΦӖ ΞΡЮΤΤ ΝΤЮΞӖ 

Annual 28 ΝЮΣΟ ΡЮΥӖ ΝЮΣΟ ΡЮΥӖ ΝЮΥΣ ΣЮΣӖ ΜЮΞΟ ӃΝӖ ΝЮΠΝ ΡЮΜӖ 

SO2 
1-hour max 196 ΜЮΞΥ ӃΝӖ ΜЮΞΥ ӃΝӖ ΤЮΡΟ ΟЮΥӖ ΜЮΝΜ ӃΝӖ ΜЮΝΦ ӃΝӖ 

24-hour max 52 ΜЮΝΥ ӃΝӖ ΜЮΝΥ ӃΝӖ ΜЮΥΥ ΝЮΤӖ ΜЮΜΝ ӃΝӖ ΜЮΝΤ ӃΝӖ 

Mercury 
1-hour 99.9th percentile 0.55 ΞЮΤΦEрΜΡ ӃΝӖ ΞЮΤΦEрΜΡ ӃΝӖ ΞЮΤΦEрΜΡ ӃΝӖ ΞЮΟΣEрΜΦ ӃΝӖ ΞЮΤΦEрΜΡ ӃΝӖ 

Annual 0.18 ΝЮΣΟEрΜΤ ӃΝӖ ΝЮΣΟEрΜΤ ӃΝӖ ΝЮΣΟEрΜΤ ӃΝӖ ΞЮΡΦEрΝΝ ӃΝӖ ΝЮΣΟEрΜΤ ӃΝӖ 

Benzene 
1-hour 99.9th percentile 29 ΜЮΟΥ ΝЮΟӖ ΜЮΟΥ ΝЮΟӖ ΜЮΟΥ ΝЮΟӖ ΜЮΜΞ ӃΝӖ ΜЮΟΥ ΝЮΟӖ 

Annual 9.6 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΝЮΤΞEрΜΠ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Toluene 
24-hour max 3,770 ΜЮΜΥ ӃΝӖ ΜЮΜΥ ӃΝӖ ΜЮΜΦ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΥ ӃΝӖ 

Annual 377 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΝЮΝΡEрΜΟ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Ethylbenzene 
1-hour 99.9th percentile 8,000 ΜЮΟΥ ӃΝӖ ΜЮΟΥ ӃΝӖ ΜЮΟΥ ӃΝӖ ΝЮΞΡEрΜΣ ӃΝӖ ΜЮΟΥ ӃΝӖ 

Annual 270 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΝЮΦΤEрΜΥ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Xylenes 
24-hour max 1,080 ΜЮΜΥ ӃΝӖ ΜЮΜΥ ӃΝӖ ΜЮΜΥ ӃΝӖ ΠЮΝΣEрΜΡ ӃΝӖ ΜЮΜΥ ӃΝӖ 

Annual 870 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΥЮΟΤEрΜΤ ӃΝӖ ΜЮΜΝ ӃΝӖ 

H2S 

1-hour max 2,565 ΡЮΜΥ ӃΝӖ ΡЮΜΥ ӃΝӖ ΡЮΜΥ ӃΝӖ ΝЮΝΞEрΜΟ ӃΝӖ ΡЮΜΥ ӃΝӖ 

24-hour max 137 ΜЮΤΣ ӃΝӖ ΜЮΤΣ ӃΝӖ ΜЮΤΣ ӃΝӖ ΥЮΝΜEрΜΡ ӃΝӖ ΜЮΤΣ ӃΝӖ 

Annual 1.8 ΜЮΜΥ ΠЮΠӖ ΜЮΜΥ ΠЮΠӖ ΜЮΜΥ ΠЮΠӖ ΥЮΞΤEрΜΣ ӃΝӖ ΜЮΜΥ ΠЮΠӖ 

PM2.5 
24-hour max 18 ΡЮΤΜ ΟΝЮΣӖ ΡЮΤΜ ΟΝЮΣӖ ΣЮΞΝ ΟΠЮΡӖ ΜЮΝΜ ӃΝӖ ΡЮΣΜ ΟΝЮΝӖ 

Annual 6.4 ΠЮΤΣ ΤΠЮΠӖ ΠЮΤΣ ΤΠЮΠӖ ΠЮΥΞ ΤΡЮΟӖ ΜЮΜΝ ӃΝӖ ΠЮΤΡ ΤΠЮΞӖ 

CO 
1-hour max 30,000 ΞΞΦЮΥΜ ӃΝӖ ΞΞΦЮΥΜ ӃΝӖ ΞΟΡЮΡΥ ӃΝӖ ΝΟΦЮΥΜ ӃΝӖ ΝΜΜЮΞΣ ӃΝӖ 

8-hour max 10,000 ΝΝΤЮΡΦ ΝЮΞӖ ΝΝΤЮΡΦ ΝЮΞӖ ΝΝΦЮΜΠ ΝЮΞӖ ΞΤЮΠΟ ӃΝӖ ΦΟЮΣΡ ӃΝӖ 

Formaldehyde 1-hour 99.9th percentile 20 ΠЮΤΠ ΞΟЮΤӖ ΠЮΤΠ ΞΟЮΤӖ ΠЮΤΠ ΞΟЮΤӖ ΞЮΥΟ ΝΠЮΞӖ ΝЮΦΝ ΦЮΣӖ 
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ÂċŊĲШΞΠ 

 
ÑċĤũĲШΣрΠаШÂƖĲĬŔĦƣĲĬШ]x9ƚШċŰĬШƓĲƖĦĲŰƣċŊĲШŸŉШĦƖŔƣĲƖŔċШŉŸƖШĲċĦőШƚĦĲŰċƖŔŸШċƣШÅΠ 

Pollutant  Averaging Period Criteria (µg/m 3) 
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 

Conc. (µg/m3) % of crit.  Conc. (µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  

NO2 
1-hour max 150 ΞΠЮΝΥ ΝΣЮΝӖ ΞΠЮΝΥ ΝΣЮΝӖ ΞΦЮΝΝ ΝΦЮΠӖ ΞΞЮΣΡ ΝΡЮΝӖ ΞΟЮΣΜ ΝΡЮΤӖ 

Annual 28 ΝЮΠΡ ΡЮΞӖ ΝЮΠΡ ΡЮΞӖ ΝЮΣΜ ΡЮΤӖ ΜЮΝΡ ӃΝӖ ΝЮΟΜ ΠЮΤӖ 

SO2 
1-hour max 196 ΜЮΞΡ ӃΝӖ ΜЮΞΡ ӃΝӖ ΣЮΡΦ ΟЮΠӖ ΜЮΜΥ ӃΝӖ ΜЮΝΦ ӃΝӖ 

24-hour max 52 ΜЮΝΥ ӃΝӖ ΜЮΝΥ ӃΝӖ ΜЮΤΞ ΝЮΠӖ ΜЮΜΝ ӃΝӖ ΜЮΝΤ ӃΝӖ 

Mercury 
1-hour 99.9th percentile 0.55 ΝЮΡΣEрΜΡ ӃΝӖ ΝЮΡΣEрΜΡ ӃΝӖ ΝЮΡΣEрΜΡ ӃΝӖ ΝЮΣΣEрΜΦ ӃΝӖ ΝЮΡΣEрΜΡ ӃΝӖ 

Annual 0.18 ΥЮΥΣEрΜΥ ӃΝӖ ΥЮΥΣEрΜΥ ӃΝӖ ΥЮΥΤEрΜΥ ӃΝӖ ΝЮΣΣEрΝΝ ӃΝӖ ΥЮΥΣEрΜΥ ӃΝӖ 

Benzene 
1-hour 99.9th percentile 29 ΜЮΟΥ ΝЮΟӖ ΜЮΟΥ ΝЮΟӖ ΜЮΟΥ ΝЮΟӖ ΜЮΜΝ ӃΝӖ ΜЮΟΥ ΝЮΟӖ 

Annual 9.6 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΝЮΝΝEрΜΠ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Toluene 
24-hour max 3,770 ΜЮΜΣ ӃΝӖ ΜЮΜΣ ӃΝӖ ΜЮΜΣ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΣ ӃΝӖ 

Annual 377 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΤЮΟΦEрΜΠ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Ethylbenzene 
1-hour 99.9th percentile 8,000 ΜЮΟΥ ӃΝӖ ΜЮΟΥ ӃΝӖ ΜЮΟΥ ӃΝӖ ΥЮΥΠEрΜΤ ӃΝӖ ΜЮΟΥ ӃΝӖ 

Annual 270 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΝЮΝΟEрΜΥ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Xylenes 
24-hour max 1,080 ΜЮΜΣ ӃΝӖ ΜЮΜΣ ӃΝӖ ΜЮΜΣ ӃΝӖ ΟЮΠΥEрΜΡ ӃΝӖ ΜЮΜΣ ӃΝӖ 

Annual 870 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΤЮΣΜEрΜΤ ӃΝӖ ΜЮΜΝ ӃΝӖ 

H2S 

1-hour max 2,565 ΡЮΞΞ ӃΝӖ ΡЮΞΞ ӃΝӖ ΡЮΞΞ ӃΝӖ ΥЮΞΟEрΜΠ ӃΝӖ ΡЮΞΞ ӃΝӖ 

24-hour max 137 ΜЮΠΥ ӃΝӖ ΜЮΠΥ ӃΝӖ ΜЮΠΥ ӃΝӖ ΣЮΡΝEрΜΡ ӃΝӖ ΜЮΠΥ ӃΝӖ 

Annual 1.8 ΜЮΜΣ ΟЮΝӖ ΜЮΜΣ ΟЮΝӖ ΜЮΜΣ ΟЮΝӖ ΡЮΟΟEрΜΣ ӃΝӖ ΜЮΜΣ ΟЮΝӖ 

PM2.5 
24-hour max 18 ΡЮΣΤ ΟΝЮΡӖ ΡЮΣΤ ΟΝЮΡӖ ΣЮΜΟ ΟΟЮΡӖ ΜЮΜΥ ӃΝӖ ΡЮΣΜ ΟΝЮΝӖ 

Annual 6.4 ΠЮΤΣ ΤΠЮΟӖ ΠЮΤΣ ΤΠЮΟӖ ΠЮΥΜ ΤΠЮΦӖ ΜЮΜΝ ӃΝӖ ΠЮΤΡ ΤΠЮΞӖ 

CO 
1-hour max 30,000 ΝΦΞЮΤΠ ӃΝӖ ΝΦΞЮΤΠ ӃΝӖ ΝΦΣЮΜΡ ӃΝӖ ΝΜΞЮΤΠ ӃΝӖ ΦΦЮΡΠ ӃΝӖ 

8-hour max 10,000 ΝΝΠЮΣΡ ΝЮΝӖ ΝΝΠЮΣΡ ΝЮΝӖ ΝΝΡЮΥΟ ΝЮΞӖ ΞΠЮΟΠ ӃΝӖ ΦΝЮΦΣ ӃΝӖ 

Formaldehyde 1-hour 99.9th percentile 20 ΟЮΦΜ ΝΦЮΡӖ ΟЮΦΜ ΝΦЮΡӖ ΟЮΦΜ ΝΦЮΡӖ ΝЮΦΦ ΝΜЮΜӖ ΝЮΦΝ ΦЮΣӖ 

 
  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΞΡ 

 
ÑċĤũĲШΣрΡаШÂƖĲĬŔĦƣĲĬШ]x9ƚШċŰĬШƓĲƖĦĲŰƣċŊĲШŸŉШĦƖŔƣĲƖŔċШŉŸƖШĲċĦőШƚĦĲŰċƖŔŸШċƣШÅΡ 

Pollutant  Averaging Period Criteria (µg/m 3) 
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 

Conc. (µg/m3) % of crit.  Conc. (µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  

NO2 
1-hour max 150 ΝΟΜЮΦΝ ΥΤЮΟӖ ΝΟΜЮΦΝ ΥΤЮΟӖ ΝΟΜЮΦΞ ΥΤЮΟӖ ΦЮΞΟ ΣЮΞӖ ΝΟΜЮΦΝ ΥΤЮΟӖ 

Annual 28 ΞЮΟΞ ΥЮΟӖ ΞЮΟΞ ΥЮΟӖ ΞЮΡΡ ΦЮΝӖ ΜЮΝΜ ӃΝӖ ΞЮΞΟ ΥЮΜӖ 

SO2 
1-hour max 196 ΜЮΟΝ ӃΝӖ ΜЮΟΝ ӃΝӖ ΤЮΡΡ ΟЮΦӖ ΜЮΜΟ ӃΝӖ ΜЮΟΝ ӃΝӖ 

24-hour max 52 ΜЮΝΦ ӃΝӖ ΜЮΝΦ ӃΝӖ ΝЮΡΜ ΞЮΦӖ ΠЮΥΜEрΜΟ ӃΝӖ ΜЮΝΦ ӃΝӖ 

Mercury 
1-hour 99.9th percentile 0.55 ΝЮΤΦEрΜΠ ӃΝӖ ΝЮΤΦEрΜΠ ӃΝӖ ΝЮΤΦEрΜΠ ӃΝӖ ΥЮΟΤEрΝΜ ӃΝӖ ΝЮΤΦEрΜΠ ӃΝӖ 

Annual 0.18 ΥЮΣΠEрΜΤ ӃΝӖ ΥЮΣΠEрΜΤ ӃΝӖ ΥЮΣΠEрΜΤ ӃΝӖ ΝЮΜΦEрΝΝ ӃΝӖ ΥЮΣΠEрΜΤ ӃΝӖ 

Benzene 
1-hour 99.9th percentile 29 ΜЮΥΤ ΟЮΜӖ ΜЮΥΤ ΟЮΜӖ ΜЮΥΤ ΟЮΜӖ ΜЮΜΝ ӃΝӖ ΜЮΥΤ ΟЮΜӖ 

Annual 9.6 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΤЮΥΡEрΜΡ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Toluene 
24-hour max 3,770 ΜЮΜΥ ӃΝӖ ΜЮΜΥ ӃΝӖ ΜЮΜΥ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΥ ӃΝӖ 

Annual 377 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΠЮΥΤEрΜΠ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Ethylbenzene 
1-hour 99.9th percentile 8,000 ΜЮΟΞ ӃΝӖ ΜЮΟΞ ӃΝӖ ΜЮΟΞ ӃΝӖ ΞЮΜΣEрΜΤ ӃΝӖ ΜЮΟΞ ӃΝӖ 

Annual 270 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΟЮΝΣEрΜΦ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Xylenes 
24-hour max 1,080 ΜЮΜΡ ӃΝӖ ΜЮΜΡ ӃΝӖ ΜЮΜΡ ӃΝӖ ΝЮΞΦEрΜΟ ӃΝӖ ΜЮΜΡ ӃΝӖ 

Annual 870 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΝЮΥΤEрΜΡ ӃΝӖ ΜЮΜΝ ӃΝӖ 

H2S 

1-hour max 2,565 ΟЮΞΞ ӃΝӖ ΟЮΞΞ ӃΝӖ ΟЮΞΞ ӃΝӖ ΟЮΟΡEрΜΠ ӃΝӖ ΟЮΞΞ ӃΝӖ 

24-hour max 137 ΜЮΟΜ ӃΝӖ ΜЮΟΜ ӃΝӖ ΜЮΟΜ ӃΝӖ ΡЮΝΞEрΜΡ ӃΝӖ ΜЮΟΜ ӃΝӖ 

Annual 1.8 ΜЮΜΟ ΝЮΥӖ ΜЮΜΟ ΝЮΥӖ ΜЮΜΟ ΝЮΥӖ ΟЮΠΥEрΜΣ ӃΝӖ ΜЮΜΟ ΝЮΥӖ 

PM2.5 
24-hour max 18 ΡЮΣΥ ΟΝЮΣӖ ΡЮΣΥ ΟΝЮΣӖ ΣЮΝΟ ΟΠЮΜӖ ΜЮΜΣ ӃΝӖ ΡЮΣΥ ΟΝЮΣӖ 

Annual 6.4 ΠЮΤΣ ΤΠЮΠӖ ΠЮΤΣ ΤΠЮΠӖ ΠЮΥΟ ΤΡЮΠӖ ΠЮΟΡEрΜΟ ӃΝӖ ΠЮΤΣ ΤΠЮΟӖ 

CO 
1-hour max 30,000 ΝΣΞЮΦΜ ӃΝӖ ΝΣΞЮΦΜ ӃΝӖ ΝΤΠЮΝΟ ӃΝӖ ΠΝЮΥΤ ӃΝӖ ΝΣΞЮΦΜ ӃΝӖ 

8-hour max 10,000 ΝΝΠЮΞΞ ΝЮΝӖ ΝΝΠЮΞΞ ΝЮΝӖ ΝΝΠЮΞΟ ΝЮΝӖ ΝΠЮΥΤ ӃΝӖ ΝΝΠЮΞΞ ΝЮΝӖ 

Formaldehyde 1-hour 99.9th percentile 20 ΞЮΦΞ ΝΠЮΣӖ ΞЮΦΞ ΝΠЮΣӖ ΞЮΦΞ ΝΠЮΣӖ ΝЮΜΝ ΡЮΜӖ ΝЮΦΝ ΦЮΣӖ 

 
  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΞΣ 

 
ÑċĤũĲШΣрΣаШÂƖĲĬŔĦƣĲĬШ]x9ƚШċŰĬШƓĲƖĦĲŰƣċŊĲШŸŉШĦƖŔƣĲƖŔċШŉŸƖШĲċĦőШƚĦĲŰċƖŔŸШċƣШÅΣ 

Pollutant  Averaging Period Criteria (µg/m 3) 
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 

Conc. (µg/m3) % of crit.  Conc. (µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  

NO2 
1-hour max 150 ΝΜΟЮΡΟ ΣΦЮΜӖ ΝΜΟЮΡΟ ΣΦЮΜӖ ΝΜΟЮΡΟ ΣΦЮΜӖ ΥЮΠΦ ΡЮΤӖ ΝΜΟЮΡΟ ΣΦЮΜӖ 

Annual 28 ΞЮΝΝ ΤЮΡӖ ΞЮΝΝ ΤЮΡӖ ΞЮΟΦ ΥЮΡӖ ΜЮΜΦ ӃΝӖ ΞЮΜΞ ΤЮΞӖ 

SO2 
1-hour max 196 ΜЮΞΦ ӃΝӖ ΜЮΞΦ ӃΝӖ ΤЮΞΣ ΟЮΤӖ ΜЮΜΟ ӃΝӖ ΜЮΞΦ ӃΝӖ 

24-hour max 52 ΜЮΝΥ ӃΝӖ ΜЮΝΥ ӃΝӖ ΝЮΜΡ ΞЮΜӖ ΟЮΤΟEрΜΟ ӃΝӖ ΜЮΝΥ ӃΝӖ 

Mercury 
1-hour 99.9th percentile 0.55 ΥЮΠΝEрΜΡ ӃΝӖ ΥЮΠΝEрΜΡ ӃΝӖ ΥЮΠΝEрΜΡ ӃΝӖ ΤЮΣΞEрΝΜ ӃΝӖ ΥЮΠΝEрΜΡ ӃΝӖ 

Annual 0.18 ΟЮΡΣEрΜΤ ӃΝӖ ΟЮΡΣEрΜΤ ӃΝӖ ΟЮΡΣEрΜΤ ӃΝӖ ΝЮΜΞEрΝΝ ӃΝӖ ΟЮΡΣEрΜΤ ӃΝӖ 

Benzene 
1-hour 99.9th percentile 29 ΜЮΣΞ ΞЮΝӖ ΜЮΣΞ ΞЮΝӖ ΜЮΣΞ ΞЮΝӖ ΜЮΜΝ ӃΝӖ ΜЮΣΞ ΞЮΝӖ 

Annual 9.6 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΤЮΤΜEрΜΡ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Toluene 
24-hour max 3,770 ΜЮΜΣ ӃΝӖ ΜЮΜΣ ӃΝӖ ΜЮΜΣ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΣ ӃΝӖ 

Annual 377 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΠЮΣΝEрΜΠ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Ethylbenzene 
1-hour 99.9th percentile 8,000 ΜЮΟΡ ӃΝӖ ΜЮΟΡ ӃΝӖ ΜЮΟΡ ӃΝӖ ΟЮΝΤEрΜΤ ӃΝӖ ΜЮΟΡ ӃΝӖ 

Annual 270 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΟЮΥΠEрΜΦ ӃΝӖ ΜЮΜΝ ӃΝӖ 

Xylenes 
24-hour max 1,080 ΜЮΜΠ ӃΝӖ ΜЮΜΠ ӃΝӖ ΜЮΜΠ ӃΝӖ ΣЮΟΥEрΜΠ ӃΝӖ ΜЮΜΠ ӃΝӖ 

Annual 870 ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΜЮΜΝ ӃΝӖ ΞЮΤΝEрΜΡ ӃΝӖ ΜЮΜΝ ӃΝӖ 

H2S 

1-hour max 2,565 ΟЮΣΤ ӃΝӖ ΟЮΣΤ ӃΝӖ ΟЮΣΤ ӃΝӖ ΟЮΜΥEрΜΠ ӃΝӖ ΟЮΣΤ ӃΝӖ 

24-hour max 137 ΜЮΠΜ ӃΝӖ ΜЮΠΜ ӃΝӖ ΜЮΠΜ ӃΝӖ ΟЮΦΤEрΜΡ ӃΝӖ ΜЮΠΜ ӃΝӖ 

Annual 1.8 ΜЮΜΠ ΞЮΝӖ ΜЮΜΠ ΞЮΝӖ ΜЮΜΠ ΞЮΝӖ ΟЮΞΤEрΜΣ ӃΝӖ ΜЮΜΠ ΞЮΝӖ 

PM2.5 
24-hour max 18 ΡЮΣΡ ΟΝЮΠӖ ΡЮΣΡ ΟΝЮΠӖ ΣЮΟΠ ΟΡЮΞӖ ΜЮΜΡ ӃΝӖ ΡЮΣΡ ΟΝЮΠӖ 

Annual 6.4 ΠЮΤΣ ΤΠЮΠӖ ΠЮΤΣ ΤΠЮΠӖ ΠЮΥΠ ΤΡЮΤӖ ΠЮΜΦEрΜΟ ӃΝӖ ΠЮΤΡ ΤΠЮΟӖ 

CO 
1-hour max 30,000 ΝΟΤЮΝΥ ӃΝӖ ΝΟΤЮΝΥ ӃΝӖ ΝΥΝЮΣΦ ӃΝӖ ΟΥЮΡΜ ӃΝӖ ΝΟΤЮΝΤ ӃΝӖ 

8-hour max 10,000 ΝΜΡЮΟΤ ΝЮΝӖ ΝΜΡЮΟΤ ΝЮΝӖ ΝΝΥЮΥΠ ΝЮΞӖ ΝΞЮΡΠ ӃΝӖ ΝΜΡЮΟΝ ΝЮΝӖ 

Formaldehyde 1-hour 99.9th percentile 20 ΞЮΥΟ ΝΠЮΝӖ ΞЮΥΟ ΝΠЮΝӖ ΞЮΥΟ ΝΠЮΝӖ ΜЮΦΞ ΠЮΣӖ ΝЮΦΝ ΦЮΣӖ 

 
  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΞΤ 

 
ÑċĤũĲШΣрΤаШÂƖĲĬŔĦƣĲĬШ]x9ƚШċŰĬШƓĲƖĦĲŰƣċŊĲШŸŉШĦƖŔƣĲƖŔċШŉŸƖШĲċĦőШƚĦĲŰċƖŔŸШċƣШÅΤ 

Pollutant  Averaging Period Criteria (µg/m 3) 
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 

Conc. (µg/m3) % of crit.  Conc. (µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  

NO2 
1-hour max 150 31.01 20.7% 31.01 20.7% 31.04 20.7% 8.74 5.8% 30.95 20.6% 

Annual 28 2.84 10.2% 2.84 10.2% 4.02 14.4% 0.70 2.5% 2.31 8.3% 

SO2 
1-hour max 196 0.20 <1% 0.20 <1% 4.70 2.4% 0.03 <1% 0.20 <1% 

24-hour max 52 0.20 <1% 0.20 <1% 2.57 4.9% 0.03 <1% 0.17 <1% 

Mercury 
1-hour 99.9th percentile 0.55 7.75E-06 <1% 7.75E-06 <1% 7.75E-06 <1% 6.82E-10 <1% 7.75E-06 <1% 

Annual 0.18 5.09E-08 <1% 5.09E-08 <1% 5.10E-08 <1% 1.80E-11 <1% 5.08E-08 <1% 

Benzene 
1-hour 99.9th percentile 29 0.70 2.4% 0.70 2.4% 0.70 2.4% 0.00 <1% 0.70 2.4% 

Annual 9.6 0.01 <1% 0.01 <1% 0.01 <1% 1.21E-04 <1% 0.01 <1% 

Toluene 
24-hour max 3,770 0.11 <1% 0.11 <1% 0.11 <1% 0.01 <1% 0.10 <1% 

Annual 377 0.01 <1% 0.01 <1% 0.01 <1% 8.02E-04 <1% 0.01 <1% 

Ethylbenzene 
1-hour 99.9th percentile 8,000 0.70 <1% 0.70 <1% 0.70 <1% 3.14E-07 <1% 0.70 <1% 

Annual 270 0.01 <1% 0.01 <1% 0.01 <1% 4.16E-09 <1% 0.01 <1% 

Xylenes 
24-hour max 1,080 0.10 <1% 0.10 <1% 0.10 <1% 7.08E-05 <1% 0.10 <1% 

Annual 870 0.01 <1% 0.01 <1% 0.01 <1% 1.76E-06 <1% 0.01 <1% 

H2S 

1-hour max 2,565 14.73 <1% 14.73 <1% 14.73 <1% 3.18E-04 <1% 14.73 <1% 

24-hour max 137 1.39 1.0% 1.39 1.0% 1.40 1.0% 5.63E-05 <1% 1.39 1.0% 

Annual 1.8 0.11 6.3% 0.11 6.3% 0.11 6.3% 5.76E-06 <1% 0.11 6.3% 

PM2.5 
24-hour max 18 ΡЮΣΣ ΟΝЮΡӖ ΡЮΣΣ ΟΝЮΡӖ ΣЮΤΟ ΟΤЮΠӖ ΜЮΜΤ ӃΝӖ ΡЮΣΜ ΟΝЮΝӖ 

Annual 6.4 ΠЮΤΣ ΤΠЮΟӖ ΠЮΤΣ ΤΠЮΟӖ ΠЮΥΥ ΤΣЮΟӖ ΤЮΞΝEрΜΟ ӃΝӖ ΠЮΤΡ ΤΠЮΞӖ 

CO 
1-hour max 30,000 130.25 <1% 130.25 <1% 212.43 <1% 39.64 <1% 106.56 <1% 

8-hour max 10,000 105.38 1.1% 105.38 1.1% 121.80 1.2% 14.96 <1% 94.07 <1% 

Formaldehyde 1-hour 99.9th percentile 20 2.73 13.6% 2.73 13.6% 2.73 13.6% 0.82 4.1% 1.91 9.6% 

 
  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΞΥ 

 
ÑċĤũĲШΣрΥаШÂƖĲĬŔĦƣĲĬШ]x9ƚШċŰĬШƓĲƖĦĲŰƣċŊĲШŸŉШĦƖŔƣĲƖŔċШŉŸƖШĲċĦőШƚĦĲŰċƖŔŸШċƣШÅΥ 

Pollutant  Averaging Period Criteria (µg/m 3) 
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 

Conc. (µg/m3) % of crit.  Conc. (µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  
Conc. 

(µg/m3) % of crit.  

NO2 
1-hour max 150 82.92 55.3% 82.92 55.3% 92.05 61.4% 81.82 54.5% 27.13 18.1% 

Annual 28 1.92 6.9% 1.92 6.9% 2.33 8.3% 0.41 1.5% 1.51 5.4% 

SO2 
1-hour max 196 0.46 <1% 0.46 <1% 19.04 9.7% 0.29 <1% 0.19 <1% 

24-hour max 52 0.20 <1% 0.20 <1% 2.57 4.9% 0.03 <1% 0.17 <1% 

Mercury 
1-hour 99.9th percentile 0.55 3.60E-05 <1% 3.60E-05 <1% 3.60E-05 <1% 4.81E-09 <1% 3.60E-05 <1% 

Annual 0.18 1.80E-07 <1% 1.80E-07 <1% 1.80E-07 <1% 4.69E-11 <1% 1.80E-07 <1% 

Benzene 
1-hour 99.9th percentile 29 0.38 1.3% 0.38 1.3% 0.38 1.3% 0.03 <1% 0.38 1.3% 

Annual 9.6 0.01 <1% 0.01 <1% 0.01 <1% 3.13E-04 <1% 0.01 <1% 

Toluene 
24-hour max 3,770 0.08 <1% 0.08 <1% 0.08 <1% 0.04 <1% 0.06 <1% 

Annual 377 0.01 <1% 0.01 <1% 0.01 <1% 2.08E-03 <1% 0.01 <1% 

Ethylbenzene 
1-hour 99.9th percentile 8,000 0.38 <1% 0.38 <1% 0.38 <1% 3.70E-06 <1% 0.38 <1% 

Annual 270 0.01 <1% 0.01 <1% 0.01 <1% 5.18E-08 <1% 0.01 <1% 

Xylenes 
24-hour max 1,080 0.06 <1% 0.06 <1% 0.06 <1% 3.77E-05 <1% 0.06 <1% 

Annual 870 0.01 <1% 0.01 <1% 0.01 <1% 1.35E-06 <1% 0.01 <1% 

H2S 

1-hour max 2,565 5.64 <1% 5.64 <1% 5.64 <1% 3.09E-03 <1% 5.64 <1% 

24-hour max 137 0.71 <1% 0.71 <1% 0.71 <1% 2.70E-04 <1% 0.71 <1% 

Annual 1.8 0.07 4.0% 0.07 4.0% 0.07 4.0% 1.50E-05 <1% 0.07 4.0% 

PM2.5 
24-hour max 18 ΡЮΦΟ ΟΟЮΜӖ ΡЮΦΟ ΟΟЮΜӖ ΣЮΤΞ ΟΤЮΟӖ ΜЮΟΠ ΝЮΦӖ ΡЮΣΜ ΟΝЮΝӖ 

Annual 6.4 ΠЮΤΤ ΤΠЮΡӖ ΠЮΤΤ ΤΠЮΡӖ ΠЮΥΤ ΤΣЮΝӖ ΜЮΜΞ ӃΝӖ ΠЮΤΡ ΤΠЮΞӖ 

CO 
1-hour max 30,000 474.80 1.6% 474.80 1.6% 489.62 1.6% 384.85 1.3% 101.88 <1% 

8-hour max 10,000 180.43 1.8% 180.43 1.8% 184.39 1.8% 90.12 <1% 92.77 <1% 

Formaldehyde 1-hour 99.9th percentile 20 7.67 38.3% 7.67 38.3% 7.67 38.3% 5.76 28.8% 1.91 9.6% 

 
 
ÑċĤũĲШΣрΦаШÂƖĲĬŔĦƣĲĬШŸǭƚŔƣĲШŔůƓċĦƣƚШŉŸƖШĲċĦőШůŸĬĲũũĲĬШƚĦĲŰċƖŔŸШŉŸƖШċŔƖШƣŸǂŔĦƚ 

Pollutant  Averaging Period Criteria (µg/m 3) 

Offsite maximum  

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 

Conc. 
(µg/m3) 

% of crit.  Conc. 
(µg/m3) 

% of crit.  Conc. 
(µg/m3) 

% of crit.  Conc. 
(µg/m3) 

% of crit.  Conc. 
(µg/m3) 

% of crit.  

Mercury 

1-hour 99.9th 
percentile 

0.55 1.96E-03 <1% 1.96E-03 <1% 1.96E-03 <1% 6.66E-09 <1% 1.96E-03 <1% 
Benzene 29 4.15 14.3% 4.15 14.3% 4.15 14.3% 0.04 <1% 4.15 14.3% 

Ethylbenzene 8,000 4.15 <1% 4.15 <1% 4.15 <1% 0.00 <1% 4.15 <1% 
Formaldehyde 20 9.92 49.6% 9.92 49.6% 9.92 49.6% 8.01 40.0% 1.91 9.6% 
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ÂċŊĲШΞΦ 

Τ 9ŸŰĦũƨƚŔŸŰ 
ŰШċŔƖШƕƨċũŔƣǃШċƚƚĲƚƚůĲŰƣШƨƚŔŰŊШċŔƖШĬŔƚƓĲƖƚŔŸŰШůŸĬĲũũŔŰŊШƽċƚШƨŰĬĲƖƣċťĲŰШƣŸШƓƖĲĬŔĦƣШƣőĲШ

ƓŸƣĲŰƣŔċũШċŔƖШƕƨċũŔƣǃШŔůƓċĦƣƚШŉƖŸůШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШƣőĲШ7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣШĤǃШ
cċŰĦŸĦťШEŰĲƖŊǃЮШ]x9ƚШŸŉШƣőĲШƓŸũũƨƣċŰƣƚШŸŉШĦŸŰĦĲƖŰШőċƻĲШĤĲĲŰШƓƖĲĬŔĦƣĲĬШƨƚŔŰŊШƣőĲШ EÅ~§?ШċŔƖШ
ĬŔƚƓĲƖƚŔŸŰШůŸĬĲũШƨƚŔŰŊШĲůŔƚƚŔŸŰƚШĬċƣċШƓƖŸƻŔĬĲĬШĤǃШcċŰĦŸĦťШEŰĲƖŊǃШċŰĬШůĲƣĲŸƖŸũŸŊŔĦċũШĬċƣċШ
ċĬċƓƣĲĬШŉƖŸůШƣőĲШŰĲċƖĲƚƣШ7Ÿ~ШůŸŰŔƣŸƖŔŰŊШƚƣċƣŔŸŰШтШ~ŸƖċƽċШ ŔƖƓŸƖƣЮ 
 
ÑőĲШťĲǃШǯŰĬŔŰŊƚШŉƖŸůШƣőĲШċŔƖШƕƨċũŔƣǃШċƚƚĲƚƚůĲŰƣШċƖĲШċƚШŉŸũũŸƽƚа 

¶ ]x9ƚШŉƖŸůШċũũШƓŸũũƨƣċŰƣƚШŸŉШĦŸŰĦĲƖŰШƽĲƖĲШƓƖĲĬŔĦƣĲĬШƣŸШĤĲШĤĲũŸƽШƣőĲŔƖШĦŸƖƖĲƚƓŸŰĬŔŰŊШ
ċůĤŔĲŰƣШċŔƖШƕƨċũŔƣǃШĦƖŔƣĲƖŔċШċƣШċũũШƚĲŰƚŔƣŔƻĲШƖĲĦĲƓƣŸƖƚб 

¶ ~ċǂŔůƨůШĦƨůƨũċƣŔƻĲШΝрőŸƨƖШċƻĲƖċŊĲШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŸŉШ §ΞШċƣШÅΡШƽĲƖĲШƓƖĲĬŔĦƣĲĬШƣŸШőċƻĲШ
ƣőĲШőŔŊőĲƚƣШĦŸŰĦĲŰƣƖċƣŔŸŰƚШƖĲũċƣŔƻĲШƣŸШƣőĲШĦƖŔƣĲƖŔċб 

¶ 9ƨůƨũċƣŔƻĲШΦΦЮΦƣőШƓĲƖĦĲŰƣŔũĲШΝрőŸƨƖШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŸŉШċŔƖШƣŸǂŔĦƚШŔŰĦũƨĬŔŰŊШĤĲŰǍĲŰĲЯШ
ĲƣőǃũĤĲŰǍĲŰĲЯШŉŸƖůċũĬĲőǃĬĲШċŰĬШůĲƖĦƨƖǃШƽĲƖĲШŰŸƣШƓƖĲĬŔĦƣĲĬШƣŸШĲǂĦĲĲĬШƖĲũĲƻċŰƣШĦƖŔƣĲƖŔċШ
ċŰǃƽőĲƖĲШŸƨƣƚŔĬĲШŸŉШƣőĲШĦċĬċƚƣƖċũШĤŸƨŰĬċƖǃШŸƨƣũŔŰŔŰŊШcċŰĦŸĦťШEŰĲƖŊǃќƚШŸƽŰĲƖƚőŔƓЮ 

Υ ÅĲŉĲƖĲŰĦĲƚ 
9ŸũĲЯШcЮШÉЮЯШѼШÉƨůůĲƖőċǃƚЯШsЮШEЮШыΝΦΤΦьЮШ ШƖĲƻŔĲƽШŸŉШƣĲĦőŰŔƕƨĲƚШċƻċŔũċĤũĲШŉŸƖШĲƚƣŔůċƣŔŰŊШƚőŸƖƣр

ƣĲƖůШ §ΞШĦŸŰĦĲŰƣƖċƣŔŸŰƚЮШsŸƨƖŰċũЮŸŉЮƣőĲЮ ŔƖЮÂŸũũƨƣŔŸŰЮ9ŸŰƣƖŸũЮ ƚƚŸĦŔċƣŔŸŰЯШΥΝΞрΥΝΤЮ 
9ŸƓĲƖŰŔĦƨƚЮШыΞΜΞΠьЮШ9 ~ÉЮ]ũŸĤċũЮÅĲċŰċũǃƚŔƚЮёE 9ΧђЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШ9ŸƓĲƖŰŔĦƨƚШ ƣůŸƚƓőĲƖĲШ

~ŸŰŔƣŸƖŔŰŊШÉĲƖƻŔĦĲаШőƣƣƓƚаооċĬƚЮċƣůŸƚƓőĲƖĲЮĦŸƓĲƖŰŔĦƨƚЮĲƨоĬċƣċƚĲƣƚоĦċůƚрŊũŸĤċũр
ƖĲċŰċũǃƚŔƚрĲċĦΠеƣċĤӀĬŸƽŰũŸċĬ 

?ĲƓċƖƣůĲŰƣШŸŉШEŰƻŔƖŸŰůĲŰƣШċŰĬШ9ŸŰƚĲƖƻċƣŔŸŰЮШыΞΜΝΝьЮШЮŊƨŔĬĲũŔŰĲЮŉŸƖЮůċŰċŊŔŰŊЮƣőĲЮŔůƓċĦƣƚЮŸŉЮ
ĬƨƚƣЮċƚƚŸĦŔċƣĲĬЮĦŸŰƣċůŔŰċŰƣƚЮŉƖŸůЮũċŰĬЮĬĲƻĲũŸƓůĲŰƣЮƚŔƣĲƚеЮĦŸŰƣċůŔŰċƣĲĬЮƚŔƣĲЮ
ƖĲůĲĬŔċƣŔŸŰЮċŰĬЮŸƣőĲƖЮƖĲũċƣĲĬЮċĦƣŔƻŔƣŔƻĲƚдШ]ŸƻĲƖŰůĲŰƣШŸŉШìĲƚƣĲƖŰШ ƨƚƣƖċũŔċЮ 

?ìEÅЮШыΞΜΝΦьЮШ]ƨŔĬĲũŔŰĲжЮ ŔƖЮEůŔƚƚŔŸŰƚЮё?ƖċŉƣЮŉŸƖЮĲǂƣĲƖŰċũЮĦŸŰƚƨũƣċƣŔŸŰђдШ]ŸƻĲƖŰůĲŰƣШŸŉШ
ìĲƚƣĲƖŰШ ƨƚƣƖċũŔċЮ 

E ÄШ9ŸŰƚƨũƣŔŰŊЮШыΞΜΞΝьЮШEůŔƚƚŔŸŰƚЮfůƓċĦƣЮ ƚƚĲƚƚůĲŰƣЮцЮŔƖЮ?ŔƚƓĲƖƚŔŸŰЮ~ŸĬĲũũŔŰŊЮìĲƚƣЮEƖĲŊƨũũċЮ
]ċƚЮÂƖŸĦĲƚƚŔŰŊЮ[ċĦŔũŔƣǃЮёÂőċƚĲЮΤђдШƨƚƣƖċũŔċŰШ]ċƚШfŰŉƖċƚƣƖƨĦƣƨƖĲШ]ƖŸƨƓШы ]f]ьЮ 

EÂ ЮШыΞΜΞΜьЮШEŰƻŔƖŸŰůĲŰƣċũЮŉċĦƣŸƖЮŊƨŔĬĲũŔŰĲŉЮŉŸƖЮċŔƖЮƕƨċũŔƣǃдШEŰƻŔƖŸŰůĲŰƣċũШÂƖŸƣĲĦƣŔŸŰШ ƨƣőŸƖŔƣǃШ
ŸŉШìĲƚƣĲƖŰШ ƨƚƣƖċũŔċЮ 

EÂ ШéŔĦƣŸƖŔċЮШыΞΜΜΝьЮШÉƣċƣĲЮEŰƻŔƖŸŰůĲŰƣċũЮÂƖŸƣĲĦƣŔŸŰЮÂŸũŔĦǃЮё ůĤŔĲŰƣЮ ŔƖЮÄƨċũŔƣǃђЮёÉEÂÂЮ ÄђдШ
éŔĦƣŸƖŔċŰШ]ŸƻĲƖŰůĲŰƣЮ 

EÂ ШéŔĦƣŸƖŔċЮШыΞΜΝΟьЮШ9ŸŰƚƣƖƨĦƣŔŸŰЮŸŉЮŔŰƓƨƣЮůĲƣĲŸƖŸũŸŊŔĦċũЮĬċƣċЮǯũĲЮŉŸƖЮEÂ ЮéŔĦƣŸƖŔċѩƚЮƖĲŊƨũċƣŸƖǃЮ
ċŔƖЮƓŸũũƨƣŔŸŰЮůŸĬĲũЮё EÅ~§?ђЮёÂƨĤũŔĦċƣŔŸŰЮ ŸдЮΤΨΨΣђдШéŔĦƣŸƖŔċŰШ]ŸƻĲƖŰůĲŰƣЮ 

 EÂ9ЮШыΞΜΝΝьЮШ ċƣŔŸŰċũЮEŰƻŔƖŸŰůĲŰƣЮÂƖŸƣĲĦƣŔŸŰЮё ŔƖЮÑŸǂŔĦƚђЮ~ĲċƚƨƖĲдШ ċƣŔŸŰċũШEŰƻŔƖŸŰůĲŰƣċũШ
ÂƖŸƣĲĦƣŔŸŰШ9ŸƨŰĦŔũЮ 

 EÂ9ЮШыΞΜΞΝьЮШ ċƣŔŸŰċũЮEŰƻŔƖŸŰůĲŰƣЮÂƖŸƣĲĦƣŔŸŰЮё ůĤŔĲŰƣЮ ŔƖЮÄƨċũŔƣǃђЮ~ĲċƚƨƖĲдШ ċƣŔŸŰċũШ
EŰƻŔƖŸŰůĲŰƣċũШÂƖŸƣĲĦƣŔŸŰШ9ŸƨŰĦŔũЮ 

 ÉìШEÂ ЮШыΞΜΞΞьЮШƓƓƖŸƻĲĬЮ~ĲƣőŸĬƚЮŉŸƖЮƣőĲЮ~ŸĬĲũũŔŰŊЮċŰĬЮ ƚƚĲƚƚůĲŰƣЮŸŉЮ ŔƖЮÂŸũũƨƣċŰƣƚЮŔŰЮ ĲƽЮ
ÉŸƨƣőЮìċũĲƚдШ ĲƽШÉŸƨƣőШìċũĲƚШEŰƻŔƖŸŰůĲŰƣШÂƖŸƣĲĦƣŔŸŰШ ƨƣőŸƖŔƣǃЮ 
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ÂċŊĲШΟΜ 

ÅċůĤŸũũЮШыΞΜΝΦьЮШìċŔƣƚŔċЮ]ċƚЮÂƖŸŢĲĦƣЮцЮÉƣċŊĲЮΥЮ ŔƖЮ?ŔƚƓĲƖƚŔŸŰЮ~ŸĬĲũũŔŰŊдШ~ŔƣƚƨŔШEѼÂШ ƨƚƣƖċũŔċШ
]ƖŸƨƓЮ 

ÉǃŰĲƖŊĲƣŔĦƚЮШыΞΜΝΝьЮШÂ Ю~ŸŰĬċƖƖċЮEůŔƚƚŔŸŰƚЮ~ŸĬĲũũŔŰŊдШÉǃŰĲƖŊĲƣŔĦƚШEŰƻŔƖŸŰůĲŰƣċũШ
EŰŊŔŰĲĲƖŔŰŊЮ 

ÖÉEÂ ЮШыΝΦΦΞьЮШìŸƖťĤŸŸťЮŸŉЮÉĦƖĲĲŰŔŰŊЮÑĲĦőŰŔƕƨĲƚЮŉŸƖЮ ƚƚĲƚƚŔŰŊЮfůƓċĦƣƚЮŸŉЮÑŸǂŔĦЮ ŔƖЮÂŸũũƨƣċŰƣƚЮ
ёÅĲƻŔƚĲĬђдШ§ǭŔĦĲШŸŉШ ŔƖШÄƨċũŔƣǃШÂũċŰŰŔŰŊШċŰĬШÉƣċŰĬċƖĬƚЮ 

ÖÉEÂ ЮШыΝΦΦΥьЮШÂцΧΥеЮ[ŔŉƣőЮEĬŔƣŔŸŰеЮéŸũƨůĲЮfжЮ9őċƓƣĲƖЮΧдΦЮшЮìċƚƣĲЮìċƣĲƖЮ9ŸũũĲĦƣŔŸŰеЮÑƖĲċƣůĲŰƣЮ
ċŰĬЮÉƣŸƖċŊĲдШ§ǭŔĦĲШŸŉШ ŔƖШÄƨċũŔƣǃШÂũċŰŰŔŰŊШċŰĬШÉƣċŰĬċƖĬƚЮ 

ÖÉEÂ ЮШыΝΦΦΥьЮШ9ŸůƓŔũċƣŔŸŰЮŸŉЮ ŔƖЮÂŸũũƨƣċŰƣЮEůŔƚƚŔŸŰЮ[ċĦƣŸƖƚЮё ÂцΧΥђеЮ[ŔŉƣőЮEĬŔƣŔŸŰеЮéŸũƨůĲЮfжЮ
ÉƣċƣŔŸŰċƖǃЮÂŸŔŰƣЮċŰĬЮ ƖĲċЮÉŸƨƖĦĲƚдЮ9őċƓƣĲƖЮΧжЮEƻċƓŸƖċƣŔŸŰЮxŸƚƚЮÉŸƨƖĦĲƚеЮÉĲĦƣŔŸŰЮΧдΦЮ
ìċƚƣĲЮìċƣĲƖЮ9ŸũũĲĦƣŔŸŰеЮÑƖĲċƣůĲŰƣЮċŰĬЮÉƣŸƖċŊĲдШÖЮÉШEŰƻŔƖŸŰůĲŰƣċũШÂƖŸƣĲĦƣŔŸŰШ ŊĲŰĦǃаШ
ÅĲƚĲċƖĦőШÑƖŔċŰŊũĲШÂċƖťЯШ 9Ю 

 
 
  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΟΝ 

 

 

 

 

 

 

 

 

 

ƓƓĲŰĬŔǂШΝШтШ9ŸŰƣŸƨƖШƓũŸƣƚ 
  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΟΞ 

 
[ŔŊƨƖĲШΥрΝаШΦΦЮΦƣőШƓĲƖĦĲŰƣŔũĲШƓƖĲĬŔĦƣĲĬШΝрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШĤĲŰǍĲŰĲШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΟΟ 

 
[ŔŊƨƖĲШΥрΞаШÂƖĲĬŔĦƣĲĬШċŰŰƨċũШċƻĲƖċŊĲШ]x9ƚШŸŉШĤĲŰǍĲŰĲШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΟΠ 

 
[ŔŊƨƖĲШΥрΟаШΦΦЮΦƣőШƓĲƖĦĲŰƣŔũĲШƓƖĲĬŔĦƣĲĬШΝрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШŉŸƖůċũĬĲőǃĬĲШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΟΡ 

 
[ŔŊƨƖĲШΥрΠаШ~ċǂŔůƨůШƓƖĲĬŔĦƣĲĬШΝрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШ9§ШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΟΣ 

 
[ŔŊƨƖĲШΥрΡаШ~ċǂŔůƨůШƓƖĲĬŔĦƣĲĬШΥрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШ9§ШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΟΤ 

 
[ŔŊƨƖĲШΥрΣаШΦΦЮΦƣőШƓĲƖĦĲŰƣŔũĲШƓƖĲĬŔĦƣĲĬШΝрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШĲƣőǃũĤĲŰǍĲŰĲШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΟΥ 

 
[ŔŊƨƖĲШΥрΤаШÂƖĲĬŔĦƣĲĬШċŰŰƨċũШċƻĲƖċŊĲШ]x9ƚШŸŉШĲƣőǃũĤĲŰǍĲŰĲШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΟΦ 

 
[ŔŊƨƖĲШΥрΥаШ~ċǂŔůƨůШƓƖĲĬŔĦƣĲĬШΝрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШcΞÉШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΠΜ 

 
[ŔŊƨƖĲШΥрΦаШ~ċǂŔůƨůШƓƖĲĬŔĦƣĲĬШΞΠрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШcΞÉШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΠΝ 

 
[ŔŊƨƖĲШΥрΝΜаШÂƖĲĬŔĦƣĲĬШċŰŰƨċũШċƻĲƖċŊĲШ]x9ƚШŸŉШcΞÉШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΠΞ 

 
[ŔŊƨƖĲШΥрΝΝаШΦΦЮΦƣőШƓĲƖĦĲŰƣŔũĲШƓƖĲĬŔĦƣĲĬШΝрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШůĲƖĦƨƖǃШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΠΟ 

 
[ŔŊƨƖĲШΥрΝΞаШÂƖĲĬŔĦƣĲĬШċŰŰƨċũШċƻĲƖċŊĲШ]x9ƚШŸŉШůĲƖĦƨƖǃШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΠΠ 

 
[ŔŊƨƖĲШΥрΝΟаШ~ċǂŔůƨůШƓƖĲĬŔĦƣĲĬШΝрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШ §ΞШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΠΡ 

 
[ŔŊƨƖĲШΥрΝΠаШÂƖĲĬŔĦƣĲĬШċŰŰƨċũШċƻĲƖċŊĲШ]x9ƚШŸŉШ §ΞШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΠΣ 

 
[ŔŊƨƖĲШΥрΝΡаШ~ċǂŔůƨůШƓƖĲĬŔĦƣĲĬШΞΠрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШÂ~ΞЮΡШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΠΤ 

 
[ŔŊƨƖĲШΥрΝΣаШÂƖĲĬŔĦƣĲĬШċŰŰƨċũШċƻĲƖċŊĲШ]x9ƚШŸŉШÂ~ΞЮΡШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΠΥ 

 
[ŔŊƨƖĲШΥрΝΤаШ~ċǂŔůƨůШƓƖĲĬŔĦƣĲĬШΝрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШÉ§ΞШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΠΦ 

 
[ŔŊƨƖĲШΥрΝΥаШ~ċǂŔůƨůШƓƖĲĬŔĦƣĲĬШΞΠрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШÉ§ΞШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΡΜ 

 
[ŔŊƨƖĲШΥрΝΦаШ~ċǂŔůƨůШƓƖĲĬŔĦƣĲĬШΞΠрőŸƨƖШċƻĲƖċŊĲШ]x9ƚШŸŉШƣŸũƨĲŰĲШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  



cċŰĦŸĦťШEŰĲƖŊǃ 
ΜΝрΜΜΣΣ 

7ĲũŔƚċůċШ9ŸŰƻĲŰƣŔŸŰċũШ]ċƚШÂƖŸŢĲĦƣ 
ŔƖШÄƨċũŔƣǃШ ƚƚĲƚƚůĲŰƣ 

 

  
ÂċŊĲШΡΝ 

 
[ŔŊƨƖĲШΥрΞΜаШÂƖĲĬŔĦƣĲĬШċŰŰƨċũШċƻĲƖċŊĲШ]x9ƚШŸŉШƣŸũƨĲŰĲШŉŸƖШÉĦĲŰċƖŔŸШΝ 

  




















































































































































































