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R ed u cin g  W orker E xposure to  A sphalt  
F u m es from  R oofing K ettle s

Summary
Roofers, particularly kettle op
erators, may be exposed to  as
phalt fumes when asphalt is 
heated in  roofing kettles for 
built-up roof construction. As
phalt fumes have been associ
ated w ith  a number o f health 
risks. N IO S H  examined two 
engineering controls for reduc
ing exposure to asphalt fumes: 
fume-suppressing asphalt and 
afterburner and loader systems.

Description of 
Exposure
A n  e s t im a te d  4 6 , 0 0 0  r o o f in g  c o n 

t r a c t o r s  w o r k  in  t h e  U n i t e d  S ta te s . 

T h e s e  c o n t r a c to r s  a re  p r im a r i 

ly  s m a l l  b u s in e s s e s  t h a t  s p e c ia l

iz e  in  r e s id e n t ia l  r o o f in g  [ N R C A  

2 0 0 0 ] .  A p p r o x im a t e ly  5 0 ,0 0 0  o n -  

r o o f  w o r k e r s  a re  e x p o s e d  t o  as

p h a l t  fu m e s  [ A R E C  1 9 9 9 ] .

S tu d ie s  o f  r o o f e r s  s h o w  a n  e x c e s s  

o f  lu n g ,  b la d d e r ,  b r a in ,  l iv e r ,  a n d  

d ig e s t iv e  s y s te m  c a n c e rs  a m o n g  

r o o f e r s  a n d  w o r k e r s  in  o t h e r  

o c c u p a t io n s  w i t h  t h e  p o t e n t ia l  

f o r  e x p o s u r e  t o  a s p h a l t  [ N I O S H

2 0 0 3 ] .  T h e  e x t e n t  t o  w h i c h  th e s e  

f in d in g s  m a y  b e  c a u s e d  b y  a s p h a l t  

f u m e  e x p o s u r e  is  u n k n o w n .  A s 

p h a l t  f u m e s  h a v e  b e e n  r e p o r t e d  

t o  c a u s e  c o u g h in g  a n d  h e a d a c h e s  

a n d  t o  i r r i t a t e  t h e  m u c o u s  m e m 

b ra n e s  o f  t h e  e y e s , n o s e , a n d  r e 

s p i r a t o r y  t r a c t .  O b s e r v a t io n s  o f  

a c u te  i r r i t a t i o n  in  w o r k e r s  f r o m  

a i r b o r n e  a n d  d e r m a l  e x p o s u r e s  

t o  a s p h a l t  f u m e s  a n d  a e ro s o ls  a n d  

t h e  p o t e n t ia l  f o r  c h r o n ic  h e a l th  

e f f e c ts ,  i n c lu d in g  c a n c e r ,  w a r r a n t  

c o n t in u e d  d i l ig e n c e  in  t h e  c o n t r o l  

o f  e x p o s u r e s  [ N I O S H  2 0 0 1 ] .

I n  2 0 0 3 ,  N I O S H  p u b l is h e d  a t e c h 

n ic a l r e p o r t  o n  c u r r e n t  p ra c t ic e s  

u s e d  t o  r e d u c e  e x p o s u re  d u r in g  t h e  

a p p l ic a t io n  o f  h o t  a s p h a lt  t o  ro o fs .  

T w o  c o n t r o l  m e th o d s  id e n t i f ie d  f o r  

f u r t h e r  e v a lu a t io n  w e r e  ( 1 )  s u b 

s t i t u t in g  fu m e - s u p p r e s s in g  a s p h a lt  

f o r  c o n v e n t io n a l  a s p h a lt  a n d  ( 2 )  u s 

in g  a f t e r b u r n e r  a n d  lo a d e r  s y s te m s  

t o  r e d u c e  a s p h a l t - fu m e  e m is s io n s . 

N I O S H  c o n d u c te d  f ie ld  s tu d ie s  to  

e v a lu a te  t h e  e f fe c t iv e n e s s  o f  th e s e  

e n g in e e r in g  c o n t ro ls .

S u rv e y s  w e r e  c o n d u c te d  d u r 

in g  t h e  c o n s t r u c t io n  o f  b u i l t - u p  

r o o f  ( B U R )  s y s te m s ,  w h ic h  a c 

c o u n t  f o r  a p p r o x im a t e ly  1 4 %  o f  

t h e  n e w  r e t r o f i t  m a r k e t s  f o r  lo w -  

s lo p e  r o o f s  [ N R C A  2 0 0 3 ] .  B U R  

s y s te m s  a re  la y e rs  o r  p l ie s  o f  o r 

g a n ic  (e .g . ,  c e l lu lo s e ) ,  f ib e rg la s s  

o r  p o ly e s te r  f e l t  s e a le d  t o g e t h e r  

w i t h  h o t  a s p h a l t  h e a te d  in  k e t t le s  

(s e e  F ig u r e  1 ) .  T h e  la y e rs  p r o t e c t  

a g a in s t  m o is t u r e  p e n e t r a t io n  a n d ,  

c o m b in e d  w i t h  t h e  s e a lin g  a b i l i 

t y  o f  a s p h a lt ,  m a k e  B U R  s y s te m s  

e x c e l le n t  f o r  w a t e r p r o o f in g  f l a t  o r  

lo w - s lo p e d  r o o fs .  O n - r o o f  w o r k 

e rs  s u c h  as th o s e  w h o  a p p ly  t h e  

h o t  a s p h a l t  t o  t h e  f e l t  p l ie s  a re  

e x p o s e d  t o  a s p h a l t  fu m e s .  K e t 

t l e  o p e r a to r s  a re  e x p o s e d  t o  t h e  

h ig h e s t  c o n c e n t r a t io n s  o f  f u m e s  

o n  m o s t  B U R  jo b s .

A s p h a l t  r o o f in g  k e t t le s  n o r m a l ly  

c o n s is t  o f  a r o u n d - b o t t o m e d  s te e l 

v e s s e l w i t h  a h e a t in g  u n i t  c o m 

p o s e d  o f  p r o p a n e - f i r e d  b u r n e r s .  

T h e  k e t t le s  c o m e  in  c a p a c i t ie s  o f  

2 5  t o  1 ,5 0 0  g a llo n s .  K e t t l e  o p 

e r a to r s  m a in t a in  t h e  a p p r o p r ia t e
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Figure 1. Applying hot asphalt to fiberglass felt.

s u p p ly  o f  h o t  a s p h a l t  a t  t h e  c o r r e c t  t e m p e r a t u r e  f o r  

a p p l ic a t io n  o n  t h e  r o o f  d u r in g  c o n s t r u c t io n  o f  B U R s  

(s e e  F ig u r e  2 ) .  T h e  t y p e  o f  a s p h a l t  u s e d  a n d  t h e  

a p p l ic a t io n  t e m p e r a t u r e  v a r y  d e p e n d in g  o n  f a c to r s  

s u c h  as t h e  s lo p e  o f  t h e  r o o f  b e in g  b u i l t .

Controls
Fume-Suppressing Asphalt
F u m e -s u p p re s s in g  a s p h a lt  (a ls o  k n o w n  as lo w - fu m in g  

a s p h a lt )  c o n ta in s  a s m a ll a m o u n t  o f  a p o ly m e r  th a t ,  

w h e n  h e a te d ,  f lo a ts  t o  t h e  s u r fa c e  c r e a t in g  a s k im  la y 

e r  o n  t h e  a s p h a lt  in  t h e  k e t t le .  T h is  la y e r  m a y  r e d u c e  

t h e  e m is s io n  o f  a s p h a lt  f u m e s  f r o m  t h e  k e t t le .  B e 

t w e e n  1 9 9 9  a n d  2 0 0 1 ,  N I O S H  c o n d u c t e d  f o u r  e v a l

u a t io n s  f o r  c o n t r o l l i n g  w o r k e r  e x p o s u r e  t o  a s p h a lt  

f u m e s  d u r in g  t h e  u s e  o f  fu m e - s u p p r e s s in g  a s p h a lt .  

T h e  s tu d ie s  s h o w e d  t h a t  w h e n  fu m e - s u p p r e s s in g  as

p h a l t  w a s  u s e d , e x p o s u re s  t o  c o n ta m in a n ts  in  t h e  as

p h a l t  f u m e s  w e r e  g r e a t ly  r e d u c e d  ( b y  7 0 % - 8 3 % )  f o r  

k e t t le  o p e r a to r s .  H o w e v e r ,  i t  w a s  n o t  c e r ta in  w h e t h 

e r  e x p o s u r e s  w e r e  r e d u c e d  f o r  r o o f - le v e l  w o r k e r s  

w h o  u s u a l ly  d id  n o t  w o r k  n e a r  t h e  k e t t le .

Afterburner and Loader Systems
A f t e r b u r n e r  s y s te m s  r e d u c e  t h e  a m o u n t  o f  f u m e s  

e m i t t e d  a n d  r e d u c e  w o r k e r  e x p o s u r e s  b y  b u r n in g  

a s p h a l t  f u m e s  f r o m  t h e  s u r fa c e  o f  t h e  a s p h a l t  in  t h e  

k e t t l e .  T h is  s y s te m  m a y  a ls o  b e  u s e d  w i t h  lo a d in g  

d e v ic e s  t h a t  a l lo w  t h e  k e t t l e  o p e r a t o r  t o  a d d  a s p h a l t

Figure 2. Kettle Operator. Courtesy of Thomas R. Sha
nahan, National Roofing Contractors Association.

w i t h o u t  o p e n in g  t h e  k e t t l e  l i d  a n d  r e le a s in g  fu m e s .  

D u r i n g  s ix  N I O S H  f i e ld  s tu d ie s ,  t h e  a f t e r b u r n e r  a n d  

lo a d e r  s y s te m s  m a y  h a v e  r e d u c e d  t h e  k e t t l e  o p e r a 

t o r s ’ e x p o s u r e s  t o  a s p h a l t  fu m e s ,  b u t  v a r ia b le s  s u c h  

as w o r k  p r a c t ic e s  m a d e  i t  d i f f i c u l t  t o  i n t e r p r e t  t h e  

r e s u l ts .  W h e n  c o n d i t io n s  w e r e  w e l l  c o n t r o l le d ,  t h e  

c o n t a m in a n t s  w e r e  r e d u c e d  b y  7 3 % - 8 8 % .  E x p e r i 

e n c e  h a s  s h o w n  t h a t  a n y  a f t e r b u r n e r  a n d / o r  lo a d e r  

s y s te m  m u s t  b e  c a r e f u l l y  d e s ig n e d  t o  a v o id  c a u s in g  

ig n i t i o n  o f  a s p h a l t  f u m e s  a n d  e x p lo s io n s  o r  f i r e s  in  

t h e  k e t t l e  o r  k e t t l e  a re a .

Recommendations
T h e  s u rv e y s  s h o w e d  t h a t  t h e  w a y  w o r k e r s  p e r 

f o r m e d  t h e i r  d u t ie s  g r e a t ly  in f lu e n c e d  t h e  e f f e c t i v e 

n e s s  o f  t h e  c o n t r o l  m e a s u re s .  N I O S H  r e c o m m e n d s  

t h e  f o l l o w in g  w o r k  p r a c t ic e s  a n d  e n g in e e r in g  c o n 

t r o l s  t o  r e d u c e  w o r k e r s  e x p o s u r e  t o  a s p h a l t  fu m e s .

Asphalt and Kettle Selection
■  U s e  fu m e -s u p re s s in g  a s p h a lt  in s te a d  o f  c o n v e n t io n 

a l a s p h a lt,  o r  k e t t le s  w i t h  a f te r b u r n e r  a n d  lo a d e r  

s y s te m s  w h e n  fe a s ib le . F o l lo w  th e  m a n u fa c tu re r s ’ 

re c o m m e n d a t io n s  f o r  w o r k  p ra c t ic e s  w h e n  u s in g  

fu m e -s u p p re s s in g  a s p h a lt .  B e c a u s e  o f  s a fe ty  c o n 

c e rn s  p o t e n t ia l l y  a s s o c ia te d  w i t h  t h e  u s e  o f  k e t t le  

a f t e r b u r n e r  a n d /o r  lo a d e r  s y s te m s , t h e  m a n u fa c 

t u r e r s ’ u s e , m a in te n a n c e ,  a n d  w o r k  p r a c t ic e  r e c 

o m m e n d a t io n s  s h o u ld  b e  s t r i c t l y  f o l lo w e d .



■  U s e  k e t t le s  o f  a p p r o p r ia t e  s iz e  f o r  t h e  jo b .  I f  k e t 

t le s  a re  t o o  s m a l l ,  t h e y  w i l l  h a v e  t o  b e  o p e n e d  

m o r e  f r e q u e n t l y  t o  a d d  a s p h a lt ,  w h ic h  in c re a s e s  

w o r k e r  e x p o s u r e .

■  M a k e  s u re  th e  l i d  f i t s  t ig h t ly .  C lo s e  th e  l id s  d u r in g  

n o r m a l o p e ra t io n s  w h e n  a s p h a lt  is  n o t  b e in g  a d d e d .

■  W h e n  o p e n in g  th e  k e t t le  l i d  t o  r e f i l l  th e  k e t t le ,  f i l l  to  

t h e  m a x im u m  f lu id  le v e l a n d  c o m p le te  o th e r  ta s k s  

s u c h  as s k im m in g  a n d  ta k in g  te m p e r a tu r e  re a d in g s . 

T h is  w i l l  re d u c e  th e  n u m b e r  o f  t im e s  th e  l i d  m u s t  b e  

o p e n e d .

■  C h o p  th e  a s p h a lt  ke g s  in t o  e a s y - to -h a n d le  p ie c e s  b e 

fo re  o p e n in g  th e  k e t t le  l i d  t o  re d u c e  th e  t im e  th e  l id  

m u s t  b e  k e p t  o p e n  w h e n  r e f i l l in g .

Placing the Kettle at the Worksite
■  S e t th e  k e t t le  o n  a le v e l a re a  t o  a v o id  s p i l l in g  o r  t i p 

p in g  th e  k e t t le .

■  P la c e  th e  k e t t le  w h e r e  th e  k e t t le  o p e ra to r  a n d  o th e r  

o n - r o o f  w o r k e r s  w i l l  b e  le a s t e x p o s e d  t o  t h e  fu m e s —  

f o r  e x a m p le ,  d o w n w in d  f r o m  th e  w o r k e r s .

■  A lw a y s  p la c e  th e  k e t t le  w i t h  th e  in s id e  o f  th e  l id  fa c 

in g  a w a y  f r o m  th e  b u i ld in g  (a l lo w in g  fu m e s  t o  b e  re 

le a se d  a w a y  f r o m  th e  b u i ld in g  w h e n  th e  l id  is o p e n ) .

■  P la c e  th e  k e t t le  a w a y  f r o m  a ir  in ta k e  v e n ts ,  d o o rs , 

a n d  w in d o w s  t o  m in im iz e  th e  r is k  o f  e x p o s in g  b u i ld 

in g  o c c u p a n ts  t o  a s p h a lt  fu m e s .

■  R e s t r ic t  access t o  th e  a re a  im m e d ia te ly  a ro u n d  

t h e  k e t t le .  M a r k  th e  a re a  w i t h  w a r n in g  ta p e , t r a f 

f ic  co n e s , a n d /o r  s igns. T h e  r e s t r ic te d  a re a  s h o u ld  b e  

la rg e  e n o u g h  f o r  t h e  k e t t le  o p e ra to r  t o  w o r k  as w e l l  

as re d u c e  th e  e x p o s u re  o f  o th e r  o n - r o o f  w o r k e r s  b y  

k e e p in g  t h e m  a w a y  f r o m  th e  k e t t le .

Maintaining Asphalt Temperature in the 
Kettle
■  M a in ta in  th e  lo w e s t  p o s s ib le  a s p h a lt  te m p e r a tu r e  in  

t h e  k e t t le  w i t h in  th e  m a n u fa c tu re r s ’ r e c o m m e n d 

e d  te m p e r a tu r e  ra n g e . A lw a y s  k e e p  th e  te m p e r a 

tu r e  o f  t h e  a s p h a lt  in  th e  k e t t le  a t  le a s t 2 5  °F  b e lo w  

t h e  m a x im u m  h e a tin g  te m p e r a tu r e  s p e c if ie d  b y  th e  

m a n u fa c tu re r .  R e c o m m e n d e d  a p p l ic a t io n  te m p e r 

a tu re s  a n d  m a x im u m  h e a t in g  te m p e r a tu r e s  c a n  b e  

fo u n d  o n  k e g  la b e ls  o r  b i l ls  o f  la d in g  f o r  a s p h a lt  d e 

l iv e r e d  b y  ta n k e r .

■  B e fo re  s ta r t in g  t h e  jo b ,  lo o k  a t  a ll te m p e r a tu r e - r e la t 

e d  e q u ip m e n t  s u c h  as th e r m o m e te r s  a n d  a u to m a t ic  

s h u t - o f f  m e c h a n is m s  t o  m a k e  s u re  th e y  a re  in  g o o d  

w o r k in g  o rd e r .

■  C a l ib ra te  th e  k e t t le  th e r m o m e te r s  a n d  th e rm o s ta ts  

a t  le a s t m o n t h ly  o r  as r e c o m m e n d e d  b y  th e  m a n u 

fa c tu re r .

■  T a k e  m a n u a l  t e m p e r a t u r e  r e a d in g s  u s in g  a s te m  

t h e r m o m e t e r  in s e r t e d  ju s t  b e lo w  t h e  s u r fa c e  o f  

t h e  a s p h a lt .
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For More Information
W ork practices during the  use o f fum e-suppressing asphalt 
can be found at th e  following W eb site: www.owenscorning. 
com /trum bull/health /practices.asp .

A dditional inform ation about asphalt fum e exposures dur
ing th e  application o f ho t asphalt to  roofs and m ethods to  
contro l th e  exposures can be found in Asphalt Fume Expo
sures During the Application of Hot Asphalt to Roofs: Current 
Practices for Reducing Exposures, [D H H S (N IO S H ) Publica
tion  No. 2003-112], (w w w .cdc.gov/niosh/docs/2003-112). 
For copies o f the  N IO S H  field reports th is docum ent is based 
on, contact N IO SH  at

N IO SH
Publications D issem ination 
4676 C olum bia Parkway 
C incinnati, O H  45226-1998

Telephone: 1 -8 0 0 -3 5 -N IO S H  (1 -8 0 0 -3 5 6 -4 6 7 4 )
Fax: 5 1 3 -533 -8573  ■ E-mail: pubstaft@ cdc.gov

or visit th e  N IO SH  W eb site at w w w .cdc.gov/niosh 

For a m onthly  update  on news at N IO SH , subscribe to  
N IO S H  eN ew s by visiting w w w .cdc.gov/niosh/eN ew s.

M ention o f any company or product does not constitute en
dorsem ent by N IO SH . In addition, citations to  Web sites ex
ternal to  N IO SH  do not constitute N IO SH  endorsem ent of 
the sponsoring organizations or their programs or products. 
Furtherm ore, N IO SH  is not responsible for th e  content of 
these Web sites.
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