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Ten ycflrs ago wo said ". . . . c h l o n n a t e d - p - d i o x i i i s are ub iqu i t ous . ThL-ir ubiqi i i ty i s 
due to tho ex i s t ence of a na tu ra l phenomenon, t racy chemis t r los ot l i r e . " We sa id tha t i h e 
hypothesis simply recognized the fact that many d i f f e r e n t chenical events occur in a fir*^. 
Ue said " the chen i s t ry i s such that low concen t ra t ions of e i t h e r inorganic or o r g a n i c 
ch lor ides in the fuel can be expected to produce t r a c e s of c h l o r i n a t e d d i b t n r o - p - d i o x i n t . 

Subsequent, exce l l en t i n v e s t i g a t i o n s have shown tha t fly .ish froB cun ic ipa l i n c i n e [ 3 t i . r s 
always conta ins PCDDs (2, 3, 4, S, 6, 7, 81, Soot from wood conbust ion con ta ins a e i s u r a b l * 
q u a n t i t i e s of PCDDs ( 9 , 1 0 } . PCDDs a re in e n i s s i o n s f roo t h e c o a b u s t i o n of I ig^.t 
liydrocarbons ( U , 12, 13) . About half of the samples of fly ash laVcn froa c o a l - I i r t d 
powerhouses had measurable q u a n t i t i e s of PCDDs (14, I S ) . Hany core p recur so r s have t e t r . 
i den t i f i ed (16, 17) . Thus, the formation ol miniscule .iwounts of rcDDs i s one of :r.e 
numerous ch(!mical events which occur in a f i r e . 

Much more d i f f i c u l t to prove was whether PCDDs are forncd by de ;jtn'0 syr.thfsiB in A 
* i r c . However, t h i s has now been shown conclus ive ly (18, 19, 20, 21, 22, 21) . The v i n o u s 
exper i r^ental de s igns and the e l e g a n t a n a l y t i c a l c h e m i s t r y r e q u i r e d a r c n x a o p l e s :•* 
measurencnts nade of the h ighes t poss ib le q u a l i t y . 

Another determinat ion r equ i r ing the highest q u a l i t y isomer s p e c i f i c a n a l y t i c a l work, ds 
Well as an understanding of t h e o r e t i c a l chemistry, was that of t he rna l izcchanisnj for t h t 
t r ace checisCry of PCDDs in combustion. This has now been worked out and c l e a r l y shows i h i t 
at l eas t two mechanisms p e r t a i n . Chlorine donors and r ing donors reac t in i t l eas t t^o 
d i f f e r e n t ways, and the d iox in p roduc t s thus p roduced r e a c h e q u i l i b r i u n r e i u l t i r g ; : . 
p red ic t ab le isomer r a t i o s (24.) 

Data s u f f i c i e n t to determine if PCDD ubiqui ty is so le ly due to ' t r a c e c h e s i s t r i e s o : 
f i re" are not a v a i l a b l e . Some i n v e s t i g a t o r s apparent ly be l ieve that the product ion of PCD^s 
in paper m i l l s ( 2 5 ) , pe t ro leum r e f i n e r i e s , and o t h e r c h e m i c a l p r o c e s s e s 4 r* l » r ; * 
con t r i bu to r s to ub iqu i ty . However, any data on t h e i r i n t roduc t ion and d i s p e r s a l in tr.e 
environment are not r e a d i l y a v a i l a b l e . So any comnents are purely s p e c u l a t i v e ind n=: 
s c i e n t i f i c . 

Never the less , i t i s reasonable to assune that the 6 par t per t r i l l i o n c o n c e n t r a t i o n zt 
2,3,7,8~TCDD in average human adipose t i s s u e s from i n d u s t r i a l i z e d s o c i e t i e s (26) c*n z* 
assigned as fol lows: l e s s than 1 par t per t r i l l i o n froa de novo s y n t h e s i s in f i r e s , .about > 
par t s from other syntheses in f i r e s , and the r e s t from other sources . 

Such s p e c u l a t i o n makes i t obvious tha t a r c h a e o l o g i c a l i n v e s t i g a t i o n (27) c * n n c : 
determine if dioxin syn thes i s was occurring in ancient camp f i r e s s ince such syi i th«si« v n 
necessa r i ly de novo in na tu re , and the a n a l y t i c a l nethodology is s i ap ly not l e n s i t i v * 
enough. 

Thanks to the ex t rao rd ina ry worlt of nany s c i e n t i s t s , the " t r a c e c h e m s t r i e s of f i r t " 
hypothesis nay now be ca l l ed a theory . Even the uost d i f f i c u l t par t of the h y p o t h e s i s . JV 
novo s y n t h e s i s , has been e s t a b l i s h e d . 
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In tbe Rove workshop on inciDeration, it vas concluded that: "Rather than attenpting 

to avoid certain items in iocineration, it aay be sore iftportant to optiaize coabustion 

conditions." This requires quantitative inforaatioa which describes iaproved operating 

conditions for the incineration of waste. Unfortunately, we are just now starting to 

systeaatically address that very iaportant subject (28). 

Host analytical facilities capable of dcteraining PCDDs at subpart per trillion levels 

are now so tied up assuring compliance vith regulations that very little basic research is 

possible. By plunging abruptly into regulation, we have aissed the opportunity to 

understand basic cheaistry at trace levels; and worse still, we have ignored other trace 

products of fire. A nev approach is needed. 
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