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ABSTRACT 

Current risk assessaents of waste Incinerators and ottier combustion sources of 
PCDDs and PCDFs say seriously underestlnate ambient levels of these toxins by using only 
stack emission transport lodels while Ignoring volatilization fron deposited particulates. 

INTRODUCTION 

The well-established toxicity of specific Isoiers of polychlorinated 

dibenzodioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs), coupled with their 

detection in varying concentrations in the stack gases from Bunicipal waste Incinerators 

and other combustion facilities, has led to their Inclusion in many recent health risk 

assessments Eor proposed incineration facilities. These assessments use air dispersion 

models that are designed to predict ground level ambient concentrations of PCDDs and PCDFs 

based on predicted (or measured) stack effluent levels and historical meteorological data 

in the vicinity of the incinerators. Predictions of deposition rates of particulate-bound 

PCDDs and PCDFs are also freguently Included In such assessments. 

The maximui potential cancer risk associated with inhalation of PCDDs and PCDFs 

is guite freguently determined to be a major component of the small overall human health 

risk that results from these assessnents. The contribution to the ambient dioxin concen­

tration due to the volatilization of PCDDs and PCDFs is invariably Ignored or assumed to be 

negligible In the models that are used. Ve believe that this is a serious error that may 

result in a very significant underestimation of the ambient levels - and therefore the 

associated risks. 
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DISCUSSION 

There a r e s e v e r a l o b s e r v a t i o n s and p c e i l s c s upon vhich t h i s b e l i e f I s f o u n d e d . 

F i r s t Is t h e f a c t t h a t i c a s u r e d and e s t i m a t e d vapor p r e s s u r e s of pure PCDDs and PCDFs a t 

25°C far exceed the l a x l a u a g r o u n d - l e v e l c o n c e n t r a t i o n s t h a t a r e e s t i i a t e d on t h e b a s i s of 

staclc e f f l u e n t d i s p e r s i o n a o d e l s . In Tab le 1 ve l i s t t he p r e d i c t e d average a n n u a l a m b i e n t 

ground l e v e l c o n c e n t r a t i o n s of t he 2, 3 , 7 , 8 - c h . l o r Inated t e t r a c h l o r o - and p e n t a c h l o r o d i o x i n s 

and fu rans a t t he p o i n t of aaxlnuK i B p a c t , based on s t a c k qas d i s p e r s i o n • o d e l s , f o r t h e 

a r e a s s u r r o u n d i n g t h e proposed 3000 t o n - p e r - d a y l u n i c i p a l i n c i n e r a t o r in B r o o k l y n , Nev 

York* artd t h e 990 t o n - p e r - d a y f a c i l i t y in Nor th Heips tead New York*. These a r e c o n p a r e d t o 

t he neasu red and c a l c u l a t e d vapor p r e s s u r e s of the pure s o l i d i s o a e r s a t 25°C*. 

TILBLE 1 

ESTIMATED H&XINUH AKBIENT YEARLY AVERAGE PCDD AND PCDF GROUND LEVEL 

CONCENTRATIONS (ug/H') FROH INCINERATOR STACK EMISSION COMPARED 

TO OBSERVED AND ESTIMATED VAPOR PRESSURES AT 25°C 

BROOKLYN NORTH VAPOR 
ISOMEB HAVr YAKP' HEMESIElt PRESSURE" 

2,3,7,8-TCDD 2.16X10-' 1.23X10-* 2.6X10-* 

1,2,3,7,8-PeCDD 3.87X10-* 3.61X10-* 8.2X10"' 

2,3,7,a-TCDP 1.2SX1Q-' 1.09X10-* 2.5X10"^ 

1,2,3,7,8- + 2,3,4,7,8-PeCDF 9.64X10-' 3.27X10-' 7.9X10-' 

• The concentrations of the 2,3,7,8- chlorinated species listed in this 
Table for the Brooklyn Navy Yard facility, other.than the 2,3,7,8-TCDD, 
vere calculated froa the data given In Re£. 1 by taking 1/H, 1/38 and 
1/14, respectively, of the total congener group concentrations of the 
PeCDD, TCDF and PeCDF isoiets. 

**The vapor pressure of 2,3,7,8-TCDD is based on actual Measurcaent, 
vhereas the others are calculated estiaates. (See Ref. 2). 

A3 can be seen froa the Table, the vapor pressures of all of the aajor contri­

butors to the total toxic equivalents are betveen six and seven orders of aagnltude greater 

than the aabient concentration estiaates. Although adsorption on particulate surfaces could 

significantly reduce the volatility of these conpounds coapared to the pure solid, there is 

no a priori reason to assuae that this effect will be so great as to justify rejecting the 

likelihood that vaporization froa PCDD and PCDF contaainated dust deposits alght aake a 

significant - perhaps doainant - contribution to aabient concentrations close to ground 

level. Studies of actual aeasured aabient PCDD and PCDP levels*'^ have produced 

concentrations in urban areas that are roughly an order of aagnitude higher than those 

predicted by the Brooklyn Navy Yard and North Heapstead assessaents, but the air saaplers 
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vere poDilioned al rooftop elevations and are thus not directly relevant to testing our 

hypothesis. We propor>e tĥ it air saaplers sited at ground level on dark surfaces such as 

asphalt, vhere solar heating Is likely to have aaxlaua lapact, vould be the appropriate 

field test to detcraine vhether volatilization froa particulate natter laden vith PCDDs and 

PCDFs Is a aajor contributing factor lo local air concentrations of these toxins. The 

effect is likely to be aost pronounced In enclosed areas such an narrov city streets and 

alleys vhere exposure to children who frequently play in such locales aight be a 

significant health risk issue. 

Evidence of a tenperature dependent variation in vapor to particulate PCDD and 

PCDF ratios is reported by Eitzer and Hites* In their aabient air baseline study. At 26°C 

they found that practically ^11 of the TCDDs and TCDFs were in the vapor phase, vhereas at 

lower teaperatures an appreciable fraction of these aost volatile Isoaers were associated 

with airborne particulate natter. This clearly suggests that volatilization and conden­

sation of particle bound dioxins and furans is occurring. The selective transport of lover 

chlorinated PCDDs and PCDFs fron the filter to the PUF plug section of an air sampler In a 

26°C air steaa has also been reported*. This aigratlon ts reported to occur during either 

ambient air sanpling or vhen spiked synthetic fly ash is added to the saapler filter, but 

not when fly ash extracted froa an Incinerator's electrostatic precipitator is added'. The 

aost obvious interpretation of these results is that the aost readily vaporized surface 

PCDDs and PCDFs have are stripped off the fly ash surface by the relatively hot flue gas 

strean, leaving only the auch aore tightly bound aolecules in the Interstices of the 

particles. 

CONCLUSIONS 

Ve conclude that suggestive evidence exists to support the proposition that the 

volatilization of PCDDs and PCDFs incorporated in particulate aatter enitted by waste 

Incinerators and other coabustlon sources that deposits on surfaces that are exposed to 

sunlight aay be important contributors to ground level anblent concentrations of these 

toxins that are presently ignored in health risk assessaents. 

To test this hypothesis we are in the process of planning ar>d seeking funding 

for a series of studies. Included will be experinents designed to deteralne the steady-

state concentrations of selected PCDDs and PCDFs In air that has been circulated over 

previously cleaned £1/ ash aaintalned at teaperatures ranging fron 0 to 50^0, which has 

been spiked with the isoners in guestion. 

We suspect that particulates contain a variety of surface and interior binding 

sites for PCDDs and PCDFs. If this Is true, repeated vaporization and condensation should 

result in decreasing volatility as the nolecules becone selectively bound to less 

accessible, but nore energetically favorable sites. Testing this proposition Is iaportant 

in order to deteralne the potential volatilization fron "old" as opposed to newly deposited 

aaterial. 
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The goal of our planned s t u d i e s i s t o p rov ide d a l a t h a t can be used in 

a t t e m p t i n g t o Inc lude the p o t e n t i a l e f f e c t of PCDD and PCDF v o l a t i l i s a t i o n In f u t u r e h e a l t h 

r i s k a s s e s s m e n t mrxle];;. Conduct ing d i r e c t f i e l d t e s t s , u.^ing ground l e v e l h igh volume a i r 

s a m p l e r s p o s i t i o n e d in c a r e f u l l y chosen s i t e s nea r combust ion s o u r c e s known t o emit 

s i g n i f i c a n t amounts of d i o x i n arwl furan laden p a r t i c u l a t e s , would, of c o u r s e , a l s o be an 

o b v i o u s r e s e a r c h a c t i v i t y s u g g e s t e d by our p r o p o s a l . Ke a r e p r e s e n t l y e x p l o r i n g the 

f e a s i b i l i t y of c o n d u c t i n g such s t u d i e s . 
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