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A B S T R A C T 

T h i s s t u d y is g u i d e d by two r e s e a r c h q u e s t i o n s : 1) W h a t 
c h a n g e s , if a n y , o c c u r in the c h a r a c t e r i s t i c s of hazard images as 
a r e s u l t of an i n d u s t r i a l a c c i d e n t ? 2) How a r e c h a r a c t e r i s t i c s of 
hazard images r e l a t e d to j u d g m e n t s a b o u t the h a z a r d ? In answer to 
the second q u e s t i o n , e x a m i n a t i o n of citizen r e s p o n s e s to a local 
c h l o r i n e s t o r a g e f a c i l i t y f o l l o w i n g an a c c i d e n t a l gas r e l e a s e in-
d i c a t e that image v i v i d n e s s is influenced by personal e x p e r i e n c e s 
and that image c h a r a c t e r i s t i c s are c o r r e l a t e d to h a z a r d judg-
m e n t s . T h e a n s w e r to the first q u e s t i o n s e e m s to d e p e n d on ex-
isting mental m o d e l s a b o u t a hazard and its m a n a g e m e n t . In a 
case such as t h e o n e s t u d i e d , w h e r e c i t i z e n s have c o n c l u d e d that 
an a d e q u a t e c o m m u n i t y m a n a g e m e n t r e p e r t o i r e e x i s t s , an a c c i d e n t 
i n d u c e s a s t a t e of v i g i l a n c e rather than acting as a signal for 
an e m e r g e n c y r e s p o n s e . 

1. I N T R O D U C T I O N 

The p r e s e n t s t u d y c a p i t a l i z e d on the o c c u r r e n c e of an ac-
cidental g a s r e l e a s e to i n v e s t i g a t e i m a g e s held by the p u b l i c 
c o n c e r n i n g the h a z a r d of c h l o r i n e g a s s t o r a g e . Two q u e s t i o n s 
guided the r e s e a r c h : 1) What c h a n g e s , if a n y , occur in the 
c h a r a c t e r i s t i c s of h a z a r d images as a r e s u l t of an a c c i d e n t a l g a s 
r e l e a s e ? T h r e e i m a g e c h a r a c t e r i s t i c s w e r e i n v e s t i g a t e d : 
a v a i l a b i l i t y of the image (i.e., the e a s e of g e n e r a t i n g a h a z a r d 
image from m e m o r y ) , the c o n c r e t e n e s s of the image and the e m o -
tional impact of the i m a g e . 2) How are c h a r a c t e r i s t i c s of h a z a r d 
images r e l a t e d to j u d g m e n t s about the h a z a r d ? Hazard j u d g m e n t s 
i n v e s t i g a t e d i n c l u d e d the a c c e p t a n c e of t h e hazard within t h e 
c o m m u n i t y , t h e p e r s o n a l c o n c e r n g e n e r a t e d by the h a z a r d , e x p e c -
t a t i o n s of t h e o c c u r r e n c e of f u t u r e r e l e a s e s and i n j u r i e s and 
t r u s t in h a z a r d m a n a g e m e n t and c o n t r o l ? 

1.1. The c o n c e p t of h a z a r d image 

A11 i m a g e is a c o g n i t i v e r e p r e s e n t a t i o n , a c o n c e p t or an 
i d e a , p o t e n t i a l l y c o n t a i n i n g both a b s t r a c t and c o n c r e t e 
i m p r e s s i o n s ; it is a mental p i c t u r e , but not n e c e s s a r i l y a visual 
o n e , which is often a c c o m p a n i e d by an e m o t i o n a l r e a c t i o n (Fiske, 
P r a t t o & P a v e l c h a k , 1983). Mental images a r e g e n e r a t e d on the 
b a s i s of mental m o d e l s held by an individual that are r e l e v a n t to 
a p a r t i c u l a r p h e n o m e n a such as a h a z a r d . For e x a m p l e , most 
p e o p l e ' s mental model of jet a i r p l a n e s i n c 1 u d e s the e l e m e n t 
that they c a r r y h i g h l y e x p l o s i v e f u e l . B e c a u s e of t h i s , when 
asked to d e s c r i b e an image of a p l a n e c r a s h i n g into a h i l l s i d e , 
m a n y i n d i v i d u a l s m i g h t be expected to r e p o r t that their i m a g e in-
c l u d e s a fire or an e x p l o s i o n . If asked to i m a g i n e the crash of 
a g l i d e r , the g e n e r a t e d image is loss likely t o i n c l u d e an e x p l o -
sion or f i r e s i n c e a mental model of an e n g i n e l e s s a i r c r a f t d o e s 
not i n c l u d e t h e p r e s e n c e of a highly i n f l a m m a b 1 e s u b s t a n c e . 



1.2. I m a g e s , J u d g m e n t s and a c t i o n s 

A f f e c t - l a d e n i m a g e s h a v e been shown to be p r e d i c t o r s of 
voting for p a r t i c u l a r political c a n d i d a t e s ( C a m p b e l l , C o n v e r s e , 
Miller & S t o k e s , 1960) and d i s c r i m i n a t i o n and p r e j u d i c i a l be-
h a v i o r s ( H a m i l t o n , 1 9 8 1 ) . With r e g a r d to o t h e r b e h a v i o r s , 
images have been c o n c e p t u a l i z e d as c o n s i s t i n g o n l y of c o g n i t i v e 
r e p r e s e n t a t i o n s . But in t h e s e areas images a l s o h a v e been s h o w n 
to h a v e b e h a v i o r a l c o n s e q u e n c e s . E x t e n s i v e r e s e a r c h in e n v i r o n -
mental p s y c h o l o g y and g e o g r a p h y has i n v e s t i g a t e d how p e r s o n a l ex-
p e r i e n c e such as f r e q u e n c y of use i n f l u e n c e s r e p r e s e n t a t i o n s of 
spatial r e l a t i o n s h i p s in c o g n i t i v e m a p s (e.g., G o l l e d g e , 1986) 
and the a f f e c t i v e and b e h a v i o r a l c o n s e q u e n c e s of t h e s e i m a g e s . 
S i m i l a r l y , u r b a n p l a n n e r s f o l l o w i n g the seminal work of Kevin 
Lynch (1960), h a v e t a l k e d a b o u t the urban f e a t u r e s t h a t m a k e t h e 
images of p a r t i c u l a r c i t y s c a p e s m e m o r a b l e and t h e a r e a s 
p r e f e r a b l e . T h e s e varied initial f o r a y s s u g g e s t the u s e f u l n e s s 
of the c o n c e p t of h a z a r d images for u n d e r s t a n d i n g h a z a r d - r e l a t e d 
b e h a v i o r . 

Beach and M i t c h e l l (1988) have argued that j u d g m e n t s are 
made and a c t i o n s g u i d e d on the b a s i s of c o m p a r i n g i m a g e s of 
s p e c i f i c g o a l s , ideal o u t c o m e s , p l a n s and a n t i c i p a t e d o u t c o m e s . 
Taking a s i m i l a r line of a r g u e m e n t , M a r k u s and N u r i u s (1986) 
p r o p o s e that i m a g e s of w h a t one would like to b e , will p o s s i b l y 
be and wish to avoid being i n f l u e n c e d e c i s i o n s for coping with 
the p r e s e n t . H a z a r d i m a g e s , t h e r e f o r e , should be p r e d i c t i v e of 
j u d g m e n t s a b o u t the likelihood and s e v e r i t y of a c c i d e n t s and 
other u n d e s i r a b l e o u t c o m e s , as well as i n d i c a t o r s of likely 
h a z a r d - r e l a t e d c o p i n g a c t i o n s . 

1.3. Hazard i m a g e s 

With two e x c e p t i o n s (Fiske, P r a t t o & P a v e l c h a k , 1983; C v e t -
kovich & E a r 1 e , 1 9 8 8 ) , we know of no r e s e a r c h which h a s sys-
t e m a t i c a l l y i n v e s t i g a t e d hazard i m a g e s . Both of the e x i s t i n g 
s t u d i e s i n v e s i t g a t e d c h a r a c t e r i s i t i c s of i m a g e v i v i d n e s s . In 
these s t u d i e s " v i v i d n e s s " is composed of several d i m e n s i o n s . One 
d i m e n s i o n is i m a g e a v a i l a b i l i t y , the ease with th which an image 
comes to m i nd. A v a i l a b i l i t y has been i d e n t i f i e d with a s s e s s m e n t s 

of p r o b a b i l i t y — m o r e r e a d i l y a v a i l a b l e i m a g e s a r e a s s o c i a t e d 
with higher e s t i m a t i o n s of o c c u r r e n c e (Tversky & K h a n e m a n , 1 9 7 4 ) . 
A n o t h e r d i m e n s i o n is image c o n c r e t e n e s s . V i v i d images i n c l u d e 
elements h a v i n g a s p e c i f i c d i r e c t s e n s o r y c h a r a c t e r . C o n c r e t e 
e l e m e n t s can be d i s t i n g u i s h e d from a b s t r a c t or g e n e r a l image e l e -
m e n t s . E l e m e n t s such as "buildings on fire," "screams," and 
"take cover" are c o n c r e t e e l e m e n t s . S t a t e m e n t s such as "utter 
d e s t r u c t i o n , " "chaos," and "all the b e a u t i f u l t h i n g s in the 
world gone" are d e f i n e d as a b s t r a c t e l e m e n t s . S o m e t h e o r i s t s 
d e f i n e v i v i d n e s s to include a f f e c t i v e r e s p o n s e (Nisbett R o s s , 
1980). F i s t e , P r a t t o and P a v e l c h a k a r g u e that i m a g e s should be 
d e f i n e d as c o g n i t i v e r e p r e s e n t a t i o n that may h a v e e m o t i o n a l im-
pact — the c h a r a c t e r i s t i c s of a v a i l a b i l i t y , c o n e r e t e n e s s and 
emotional r e s p o n s e s h o u l d be c o n c e i v e d of as s e p a r a t e d i m e n s i o n s , 
a s u g g e s t i o n t h a t is f o l l o w e d in the p r e s e n t s t u d y . 

In the f i r s t t e l e p h o n e s u r v e y of hazard images F i s k e , et 



a l . found t h a t t h e n u m b e r of c o n c r e t e e l e m e n t s in an i m a g e w a s 
p r e d i c t i v e of p o l i t i c a l b e h a v i o r s . T h e i m a g e s of a n t i - n u c l e a r 
a c t i v i s t s c o n t a i n e d m o r e c o n c r e t e e l e m e n t s than did t h e i m a g e s of 
n o n - a c t i v i s t s . W h i l e t h e A m e r i c a n p u b l i c h o l d s r e a d i l y a v a i l a b l e 
(abstract) i m a g e s of n u c l e a r h o l o c a u s t and e x p e r i e n c e s a n e g a t i v e 
e m o t i o n a l r e s p o n s e t o t h e i s s u e of nuclear w a r , F i s k e (1987) 
a r g u e s that m o s t p e o p l e are not moved to t a k e p o l i t i c a l a c t i o n 
b e c a u s e t h e y lack a p p r o p r i a t e c o n c r e t e i m a g e s . 

U t i l i s i n g a m e t h o d o l o g y similar to that of F i s k e , et a l . , 
C v e t k o v i c h and E a r l e (1988) i n v e s t i g a t e d c i t i z e n i m a g e s of a 
p r o p o s e d t o x i c w a s t e i n c i n e r a t i o n p l a n . C o n c r e t e n e s s of i m a g e 
was found to b e i n d i r e c t l y r e l a t e d to p o l i t i c a l a c t i v i t y . In-
d i v i d u a l s h o l d i n g c o n c r e t e h a z a r d i m a g e s took t h e a c t i o n of a t -
t e n d i n g c i t i z e n m e e t i n g s a b o u t the i n c i n e r a t i o n plan o n l y if 
t h e i r i m a g e s did n o t h a v e a r e l a t i v e l y high n u m b e r of a b s t r a c t 
i m a g e e l e m e n t s . T h i s p a r t i c u l a r p a t t e r n of r e l a t i o n s h i p s m i g h t 
be a c c o u n t e d for b y t h e n e w n e s s of t h e i s s u e of t o x i c i n c i n e r a -
tion in the t h e U n i t e d S t a t e s in g e n e r a l and t h e s t u d i e d c o m -
m u n i t y in p a r t i c u l a r . U n l i k e p u b l i c d i s c u s s i o n of t h e n u c l e a r 
h o l o c a u s t i s s u e , p u b l i c d i s c u s s i o n of t o x i c w a s t e i n c i n e r a t i o n 
h a s o n l y b e g u n . C o n t i n u e d d i s c u s s i o n is l i k e l y to p r o d u c e d in-
c r e a s e d a v a i l a b i l i t y of c o n c r e t e i m a g e e l e m e n t s and a d e c r e a s e of 
a b s t r a c t e l e m e n t s . A b s t r a c t image e l e m e n t s may i n h i b i t t h e 
t a k i n g of a c t i v i t y c o n c e r n i n g t h e h a z a r d . T h u s , in t h e f u t u r e , 
if p u b l i c d i s c u s s i o n of t o x i c w a s t e i n c i n e r a t i o n c o n t i n u e s , t h e 
p a t t e r n of r e l a t i o n s h i p s b e t w e e n i m a g e v i v i d n e s s and behavior 
s h o u l d b e c o m e s i m i l a r to t h a t found for t h e n u c l e a r h o l o c a u s t 
i s s u e b y F i s k e , P r a t t o , & P a v e l c h a k , i . e . , i m a g e c o n c r e t e n e s s 
will be d i r e c t l y and p o s i t i v e l y r e l a t e d to h a z a r d - r e l a t e d a c -
t i o n s . 

1 . 4 . H a z a r d i m a g e c h a n g e s and t h e signal v a l u e of i n d u s t r i a l ac-
c i d e n t s 

G i v e n t h e a p p a r e n t r e l a t i o n s h i p of i m a g e s to judgments and 
a c t i o n s r e l a t e d to h a z a r d a d a p t a t i o n it is i m p o r t a n t t o learn h o w 
i m a g e s o p e r a t e and c h a n g e in a variety of c i r c u m s t a n c e s . A p a r -
t i c u l a r l y i m p o r t a n t q u e s t i o n r e l a t i v e to e m e r g e n c y r e s p o n s e 
p r e p a r a t i o n and p u b l i c c o m m u n i c a t i o n is h o w do i m a g e s and c o n -
c o m i t a n t j u d g m e n t s c h a n g e f o l l o w i n g an i n d u s t r i a l a c c i d e n t . O n e 
p o s s i b l i t y is t h a t a c c i d e n t s h a v e a d i r e c t , straight-forward e f -
f e c t s on i m a g e s . If a p e r s o n d i r e c t l y e x p e r i e n c e s an a c c i d e n t , or 
r e c e i v e s a g r a p h i c d e s c r i p t i o n of i t , h i s / h e r i m a g e c h a n g e s by 
d i r e c t l y i n c o r p o r a t i n g c o n c r e t e i n f o r m a t i o n f r o m t h e e x p e r i e n c e . 
T h u s , t h i s l i n e of a r g u e m e n t p r e d i c t s t h a t h a z a r d i m a g e s 
wi11 b e c o m e mor v i v i d f o l l o w i n g an i n d u s t r i a l a c c i d e n t . T h i s , 

h o w e v e r , is p r o b a b l y t o o simple of an e x p e c t a t i o n in t h a t it as-
s u m e s too p a s s i v e of a r o l e for the i n f o r m a t i o n r e c e i v e r . 

An a l t e r n a t i v e e x p e c t a t i o n is b a s e d on t h e a s s u m p t i o n t h a t 
a c t i v e i n t e r p r e t a t i o n of i n f o r m a t i o n a b o u t an a c c i d e n t will oc-
c u r . T h e major key p o i n t s of t h i s e x p e c t a t i o n are that: 

1. I m a g e s a r e g e n e r a t e d u t i l i z i n g e x i s t i n g mental m o d e l s (i.e., 
o r g a n i z e d w a y s of t h i n k i n g a b o u t a h a z a r d ) . 

2. New e l e m e n t s ( e . g . , i n f o r m a t i o n f r o m an a c c i d e n t ) will be in— 



c o r p o r a t e d i n t o an i m a g e to t h e e x t e n t t h a t t h e y fit e x i s t i n g 
mental m o d e l s . 

3. M e n t a l m o d e l s a b o u t h a z a r d o u s i n d u s t r i a l f a c i l i t i e s m a y in-
c l u d e n o t o n l y t h i n k i n g a b o u t how the f a c i l i t y o p e r a t e s b u t a l s o 
t h i n k i n g a b o u t m a n a g e m e n t and s a f e t y p r o c e d u r e s b o t h w i t h i n t h e 
p l a n t and in t h e s u r r o u n d i n g c o m m u n i t y . 

T h u s , t h i s i n t e r p r e t a t i o n l e a d s to t h e c o n c l u s i o n t h a t t h e 
signal v a l u e ( S l o v i c , 1987) of an a c c i d e n t , t h a t i s , its u s e f u l -
n e s s in p o r t e n d i n g f u t u r e p r o b l e m s , is a f f e c t e d by m o r e than t h e 
c o n c r e t e s e n s o r y i n f o r m a t i o n r e c e i v e d . T h e s u p p o s e d r e a s o n for 
the a c c i d e n t , t h e n a t u r e of r e s p o n s e s to t h e a c c i d e n t , t h e j u d g e d 
e f f e c t i v e n e s s of h a z a r d m a n a g e m e n t , m o v e s to r e d u c e t h e 
l i k e l i h o o d of f u t u r e a c c i d e n t s and other " c o n t e x t " i n f o r m a t i o n 
will p l a y a p a r t in d e t e r m i n i n g t h e judged s i g n i f i c a n c e of t h e 
a c c i d e n t and its i n f l u e n c e on g e n e r a t e d h a z a r d i m a g e s . T h i s s u p -
p o s i t i o n l e a d s to t h e e x p e c t a t i o n t h a t u n d e r s o m e c i r c u m s t a n c e s 
the e x p e r i e n c e of an i n d u s t r i a l a c c i d e n t will not i n c r e a s e t h e 
v i v i d n e s s of h a z a r d i m a g e s . Such is e x p e c t e d t o b e t h e c a s e when 
p e o p l e ' s m e n t a l m o d e l s s u g g e s t that t h e p r o c e s s e s r e l a t i n g to a 
h a z a r d are well k n o w n and that the h a z a r d is b e i n g m a n a g e d so as 
to m i n i m i z e t h e p o t e n t i a l for c a t a s t r o p h y ( S l o v i c , 1 9 8 7 ) . U n d e r 
t h e s e c i r c u m s t a n c e s an a c c i d e n t will a s s u m e a low v a l u e a s a s i g -
nal of f u t u r e p r o b l e m s and will not i n d u c e m o r e v i v i d h a z a r d 
i m a g e s . 

2 . I M A G E S AND J U D G M E N T S OF C H L O R I N E S T O R A G E H A Z A R D : 
T H E P R E - R E L E A S E S T U D Y 

T h e C v e t k o v i c h and E a r l e (1988) t e l e p h o n e s u r v e y of t o x i c 
w a s t e i n c i n e r a t i o n h a z a r d i m a g e s w a s c o n d u c t e d in N o v e m b e r , 1986 
at t h e h e i g h t of public c o n t r o v e r s y over t h i s i s s u e . An e x i s t i n g 
c h l o r i n e s t o r a g e f a c i l i t y w a s s e l e c t e d as a c o m p a r i s o n h a z a r d . 
The c h l o r i n e f a c i l i t y , p a r t of a p u l p - p r o c e s s i n g p l a n t o p e r a t e d 
by the G e o r g i a P a c i f i c C o r p o r a t i o n , h a s b e e n 1 o c a t e d n e a r t h e 
main b u s i n e s s d i s t r i c t of B e l l i n g h a m , WA for n e a r l y f o r t y y e a r s . 
It m a d e an i n t e r e s t i n g c o m p a r i s o n to t h e t o x i c w a s t e i n c i n e r a t i o n 
plan b e c a u s e : a) it w a s not t h e focus of w i d e s p r e a d m e d i a a t t e n -
tion at the t i m e that t h e toxic w a s t e i n c i n e r a t i o n p l a n w a s b e i n g 
d e b a t e d : and b) it did not i n s p i r e p u b l i c o u t c r y or p o l i t i c a l 
activity. 

S t u d y p a r t i c i p a n t s c o n s i s t e d of a s a m p l e of 207 i n d i v i d u a l s 
r a n d o m l y s e l e c t e d from t h e B e l l i n g h a m , WA t e l e p h o n e d i r e c t o r y . 
This number r e p r e s e n t s e i g h t y — t w o percent of t h o s e c o n t a c t e d . 
P e o p l e w h o w e r e i n t e r v i e w e d w e r e asked q u e s t i o n s f i r s t a b o u t the 
t o x i c w a s t e i n c i n e r a t i o n p l a n s and then a b o u t t h e c h l o r i n e p l a n t . 
In both c a s e s , o n l y p a r t i c i p a n t s w h o r e p o r t e d t h a t t h e y w e r e 
a w a r e of t h e a c t i v i t y w e r e used in the r e s p e c t i v e a n a l y s e s . 

C o m p a r i s o n s of t h e o b t a i n e d i m a g e c h a r a c t e r i s t i c s and j u d g -
m e n t s for t h e t w o h a z a r d s show that r e s p o n d e n t s s p e n t m o r e t i m e 
t h i n k i n g a b o u t t h e t o x i c w a s t e i n c i n e r a t i o n p l a n t h a n a b o u t t h e 
c h l o r i n e f a c i l i t y . Images of w a s t e i n c i n e r a t i o n w e r e m o r e 
r e a d i l y a v a i 1 a b 1 e and 1ess a b s t r a c t than w e r e i m a g e s of t h e 
c h l o r i n e f a c i l i t y . T h e r e w a s no d i f f e r e n c e f o u n d in t h e c o n -
c r e t e n e s s of t h e i m a g e s nor in their e m o t i o n a l i m p a c t . R e s p o n -



d e n t s w e r e m o r e c o n c e r n e d a b o u t t h e i n c i n e r a t i o n plan and 
e x p r e s s e d l e s s t r u s t t h a t it w o u l d be s a f e l y m a n a g e d . 

3 . I M A G E S A N D J U D G M E N T S OF C H L O R I N E S T O R A G E H A Z A R D : 
T H E P O S T - R E L E A S E S T U D Y 

3 . 1 . T h e a c c i d e n t a l g a s r e l e a s e and its a f t e r m a t h 

On t h e a f t e r n o o n of O c t o b e r 19, 1 9 8 7 , a l m o s t o n e year after 
t h e c o m p l e t i o n of t h e a b o v e d e s c r i b e d s t u d y , o v e r h e a t e d c h l o r i n e 
g a s a t e its w a y t h r o u g h a p i p e in a h e a t i n g s y s t e m , c a u s i n g a 
d i s c h a r g e of f e r r i c c h l o r i d e f r o m t h e G e o r g i a P a c i f i c C o r p o r a t i o n 
f a c i l i t y . A c t i n g u n d e r t h e a s s u m p t i o n t h a t t h e large y e l l o w i s h -
g r e e n c l o u d s l o w l y b e i n g b l o w n t h r o u g h the main d o w n t o w n a r e a 
m i g h t c o n t a i n d e a d l y c h l o r i n e , e m e r g e n c y o f f i c i a l s c o r d o n e d off 
the a r e a and e x e c u t e d a p a r t i a l e v a c u a t i o n . S e v e r a l i n d i v i d u a l s 
w e r e h o s p i t a l i z e d as a r e s u l t of lung and t h r o a t i r r i t a t i o n s f r o m 
e x p o s u r e to t h e c h l o r i d e . 

S i n c e t h e a f f e c t e d g e o g r a p h i c a r e a , w h i c h is a p p r o x i m a t e l y 
at s e a - l e v e l , is s u r r o u n d e d by h i g h e r - e l e v a t i o n a r e a s , t h e c l o u d 
w a s c l e a r l y v i s i b l e f r o m m a n y s e c t i o n s of t h e c i t y . D u r i n g the 
p e r i o d of t h e c l o u d ' s m o v e m e n t t h r o u g h the t o w n , verbal d e s c r i p -
t i o n s of it and its p o s s i b l e d a n g e r s w e r e b r o a d c a s t on local 
r a d i o . V i s u a l r e p r e s e n t a t i o n s of t h e r e l e a s e in t h e form of 
p h o t o s , s c h e m a t i c s and m a p s , as well as verbal d e s c r i p t i o n s , 
w e r e a l s o p r e s e n t e d in t h e local n e w s p a p e r and in t e l e v i s i o n 
c o v e r a g e by b o t h local and r e g i o n a l s t a t i o n s . A l a r g e p r o p o r -
tion of t h e local p o p u l a t i o n saw the cloud d i r e c t l y or w e r e ex-
p o s e d to o n e or m o r e g r a p h i c a n d / o r verbal d e s c r i p t i o n s of it 
e i t h e r at t h e t i m e of t h e r e l e a s e or w i t h i n 24 h o u r s a f t e r w a r d s . 

In a d d i t i o n t o b e i n g e x p o s e d to the a c t u a l i t y or a d e s c r i p -
tion of t h e g a s r e l e a s e t h e p u b l i c w a s a l s o e x p o s e d to i n f o r m a -
tion a b o u t t h e c a u s e s of t h e r e l e a s e , r e s p o n s e s to i t , e v a l u a t i o n 
of p r e s e n t a n d f u t u r e s a f e t y and f a c i l i t y m a n a g e m e n t , and 
a d e q u a c y of e m e r g e n c y r e s p o n s e s . There w e r e s e v e r a l s o u r c e s of 
t h i s i n f o r m a t i o n r e p o r t e d in the m e d i a . S t a t e m e n t s a b o u t e v e n t s 
p r o g r e s s i n g d u r i n g t h e r e l e a s e and the d e c i s i o n to e v a c u a t e w e r e 
m a d e by the d i r e c t o r and o t h e r local e m e r g e n c y s e r v i c e s p e r s o n -
n e l . T h e b a s i c m e s s a g e g i v e n by t h e s e individuals, c o n c e r n e d the 
d i f f i c u l t y of m a k i n g e m e r g e n c y r e s p o n s e d e c i s i o n s g i v e n u n c e r -
t a i n t i e s s u c h as t h e c a u s e and c o m p o s i t i o n of the r e l e a s e b u t . 
n e v e r t h e 1 e s s , t h a t t h e r e s p o n s e s e e m e d to be a p p r o p r i a t e to t h e 
h a z a r d . A n o t h e r chief s o u r c e of i n f o r m a t i o n w a s the manager of 

the c h l o r i n e p l a n t . H i s b a s i c m e s s a g e , d e l i v e r e d in a s o m e w h a t 
c o m b a t i v e m a n n e r in t h e w e e k s f o l l o w i n g the r e 1 e a s e , s u g g e s t e d 
t h a t p e o p l e s h o u l d n o t o v e r - r e a c t to the r e l e a s e . The a r g u e m e n t 
p r e s e n t e d w a s t h a t t h e c o m m u n i t y was n o t placed in g r a v e 
d a n g e r by t h e r e l e a s e ( c h l o r i d e , not c h l o r i n e had been 
r e l e a s e d ) ; t h a t t h e r i s k s of t h e s i t i n g of a c h l o r i n e plant, in 
the b u s i n e s s a r e a is j u s t i f i e d s i n c e c h l o r i n e is found in m a n y 
o t h e r p l a c e s b e s i d e s t h e f a c i l i t y and that, c h l o r i n e p r o v i d e s so 
m a n y b e n e f i t s ( e . g . , " C h l o r i n e is a b a s i c b u i l d i n g b l o c k of 
s o c i e t y and i t ' s g o i n g to b e with us." "(Its) so b l o o d y useful 
t h a t its r e a l l y all over the c o m m u n i t y . " i . e . , w a t e r s u p p l y , 
s e w e r t r e a t m e n t , m a n u f a c t u r i n g of p l a s t i c s ) ( S t a r k , 1 9 8 7 ) . N e e d -
l e s s to say t h i s " m e s s a g e " w a s not w e l c o m e d b y s o m e c i t i z e n s c o n -



c e r n e d a b o u t f u t u r e s a f e t y of t h e p l a n t . T h e s e c o n c e r n s s e e m e d 
to b e s u p p o r t e d b y c h l o r i n e f a c i l i t y w o r k e r s w h o p u b l i c l y c o m -
p l a i n e d a b o u t h o w t h e y w e r e notified a b o u t t h e r e l e a s e and 
e v a c u a t e d f r o m t h e p l a n t (i.e., i n t o t h e p o t e n t i a l path of t h e 
gas c l o u d ) and t h a t s a f e t y p r o c e d u r e s w e r e n o t b e i n g e n f o r c e d and 
f o l l o w e d . A s a r e s u l t of t h e r e l e a s e , and as p a r t of Super fund 
A m e n d m e n t s and R e a u t h o r i z a t i o n A c t - T i t l e III r e l a t e d a c -
t i v i t i e s , a p p r a i s a l s of e m e r g e n c y r e s p o n s e p l a n s and c h a n g e s in 
the c o m m u n i t y w a r n i n g s y s t e m did t a k e p l a c e . T h e r e w a s n o or-
g a n i z e d c i t i z e n e f f o r t e x p r e s s i n g a p p r e h e n s i o n a b o u t t h e f a c i l i t y 
and o v e r t p u b l i c e x p r e s s i o n s of c o n c e r n r a p i d l y d i m i n i s h e d . 

3 . 2 . S u r v e y s a m p l e 

T h e p o s t - r e l e a s e s u r v e y of c h l o r i n e s t o r a g e h a z a r d i m a g e s 
was c o n d u c t e d f r o m 17 t o 19 N o v e m b e r 1 9 8 7 , o n e m o n t h after t h e 
a c c i d e n t a l g a s r e l e a s e . The s a m p l e s t u d i e d c o n s i s t e d of two 
g r o u p s : 1) E i g h t y - f i v e i n d i v i d u a l s w h o had p a r t i c i p a t e d in the 
f i r s t s t u d y and w h o had a g r e e d at both t i m e s to be r e i n t e r v i e w e d 
and 2) T w o h u n d r e d and t w e n t y i n d i v i d u a l s w h o w e r e c o n t a c t e d for 
t h e f i r s t t i m e to p a r t i c i p a t e in t h e p o s t - r e l e a s e s t u d y . As w a s 
t r u e of t h e p r e - r e l e a s e s u r v e y , t h i s s e c o n d g r o u p w a s r a n d o m l y 
s e l e c t e d from t h e local t e l e p h o n e d i r e c t o r y . T h e r e s p o n s e r a t e s 
for t h e t w o s u b - g r o u p s a r e 787. and 56"%, r e s p e c t i v e l y . C h a r a c -

t e r i s t i c s of t h e t w o s u b g r o u p s of t h e p o s t - r e l e a s e s a m p l e in c o m -
p a r i s o n to t h e p r e - r e l e a s e s a m p l e a r e shown in T a b l e 1. T h e t w o 
total s a m p l e s a r e f a i r l y c o m p a r a b l e with t h e e x c e p t i o n t h a t t h e 
p o s t - r e l e a s e s a m p l e c o n t a i n s f e w e r long t i m e r e s i d e n t s . T h e r e -
i n t e r v i e w s u b - g r o u p is for t h e m o s t p a r t s i m i l a r to t h e two total 
s a m p l e s e x c e p t t h a t it c o n t a i n s s o m e w h a t f e w e r m a l e s , new resi-
d e n t s , and 2 6 to 39 y e a r o l d s , but m o r e 40 to 45 y e a r o l d s . 

Sex 

A g e 

L e n g t h 
r e s i d e n c e 

Table 1. D e s c r ipt i ve char a c t e r i s t i c s of s a m p l e s -

Pr-e—r elea se P o s t - r e l e a s e se sampl 
e 

s a mple e r e — i n t e r v i e w total sam| 
(n 0 7 ) (n 87) (n 305 

male e 44 
% 

38%. 44 % 

fema a l e 56 
% 

62% 5 6 
% 

18 to 25 
24.0% 21.2 % 2.1 . 1% 

26 to 39 
33.5% 

25.8% 34 
8% 

40 to 6 5 3 0 .0% 3 6 . 4 7 29 . 1% 
66 or o l d e r 12 . 5% 16.7% 

15.1% % 

3. y r s or 1 e s s 26 . 6%. 15. 2% 
% 

26 yrs or m o r e 31 .0%. 39.4% 24 .9% 
H i g h s c h o o l 
or l e s s 

28 .2% 28.8 $ 24 . 1% 

05) 

T h e e x p e c t a t i o n t h a t a l a r g e p r o p o r t i o n of t h e p o p u l a t i o n 
w a s e x p o s e d e i t h e r d i r e c t l y to the g a s r e l e a s e or i n d i r e c t l y to 
i n f o r m a t i o n a b o u t it is s u p p o r t e d by t h e r e s u l t s p r e s e n t e d in 
T a b l e 2 . O v e r a t h i r d of t h e total s a m p l e had p e r s o n a l l y seen t h e 



gas c l o u d and n e a r l y e v e r y o n e had r e c e i v e d i n f o r m a t i o n f r o m both 
formal and i n f o r m a l s o u r c e s . S e v e n p e r c e n t of t h e s a m p l e had 
been e v a c u a t e d and n e a r l y e l e v e n p e r c e n t r e p o r t e d h a v i n g p e r -
s o n a l l y e x p e r i e n c e d s o m e p h y s i c a l e f f e c t of t h e r e l e a s e such as 
b u r n i n g e y e s or t h r o a t . 

T a b l e 2 . P e r c e n t of total p o s t — r e l e a s e s a m p l e s e e i n g r e l e a s e 
cloud and r e c e i v i n g i n f o r m a t i o n a b o u t it from m e d i a and f r i e n d s 
(n=305). 

P e r s o n a l l y saw g a s cloud 3 9 . 0 % 
R e c e i v e d m e d i a i n f o r m a t i o n 89.3 % 
T a l k e d to f r i e n d s a b o u t a c c i d e n t 9 2 . 7 7. 

3 . 3 . M e t h o d s and m e a s u r e s 

The i n t e r v i e w m e t h o d s and i m a g e c o d i n g s c h e m e s u s e d in t h i s 
s t u d y f o l l o w e d t h o s e of t h e p r e v i o u s s t u d y and t h a t of F i s k e et 
a l . H a z a r d i m a g e s w e r e e l i c i t e d by a s k i n g p a r t i c i p a n t s to 
" i m a g i n e w h a t w o u l d h a p p e n if a major r e l e a s e of g a s o c c u r r e d at 
t h e c h l o r i n e p r o d u c t i o n and s t o r a g e p l a n t " and to "name t h e f i r s t 
few t h i n g s y o u t h i n k a b o u t w h e n you i m a g i n e " the e v e n t h a p p e n -
i n g . A f t e r no m o r e t h a n two p r o m p t s ("Is t h e r e a n y t h i n g e l s e 
that y o u can t h i n k o f ? " ) t h e p a r t i c i p a n t was a s k e d to "name t h e 
f i r s t f e e l i n g s t h a t c o m e to mind when you. t h i n k of t h i s . " 
A v a i l a b i l i t y of i m a g e w a s m e a s u r e d by the a m o u n t of t i m e e l a p s i n g 
b e t w e e n t h e end of t h e i n t e r v i e w e r ' s r e q u e s t to n a m e image e l e -
m e n t s and t h e p a r t i c i p a n t ' s f i r s t r e s p o n s e . A s p a r t of t h e 
a n a l y s i s , i m a g e e l e m e n t s and e m o t i o n a l r e a c t i o n s w e r e u n i t i z e d t o 
i n s u r e t h a t each i d e n t i f i e d e l e m e n t c o n t a i n e d o n l y o n e idea 
(Ericsson & S i m o n , 1 9 8 4 ) . C o n c r e t e i m a g e e l e m e n t s w e r e s c o r e d 
if t h e u n i t r e f e r r e d to t h i n g s i m m e d i a t e l y a v a i a b l e to the s e n s e s 
and s p e c i f i c (e.g., "green c l o u d " , " p e o p l e b e c o m i n g s i c k " , " b i r d s 
d y i n g " ) . A b s t r a c t i m a g e e l e m e n t s w e r e s c o r e d if the u n i t 
r e f e r r e d to g e n e r a l i z e d o c c u r r e n c e s (e.g., "much s u f f e r i n g " , 
" e n v i r o n m e n t a l d a m a g e " , " c o n f u s i o n " ) . A c t i v e e m o t i o n a l r e s p o n s e s 
w e r e s c o r e d if t h e p e r s o n felt m o t i v a t e d to t a k e s o m e a c t i o n 
a b o u t the h a z a r d (e.g., a g g r e s s i v e , h o s t i l e ) , w h e r e a s p a s s i v e 
e m o t i o n a l r e s p o n s e s w e r e s c o r e d if t h e f e e l i n g was o n e of i n a c -
tion (e.g., h e l p l e s s , a p a t h e t i c , d o n ' t c a r e ) . R e s p o n s e s to a 
q u e s t i o n a b o u t "How much h a v e you t h o u g h t a b o u t t h e c h l o r i n e 
f a c i l i t y in t h e last m o n t h ? " w a s rated on a s c a l e f r o m 1, "not at 
a l l , " to 10, "a m a j o r p r e - o c c u p a t i o n , " and w a s u s e d a s a m e a s u r e 
of issue s a l i e n c y . R e s p o n d e n t s w e r e a l s o a s k e d t o r a t e on 10-
p o i n t s c a l e s t h e a m o u n t of c o n c e r n t h e y had a b o u t the h a z a r d , how 

much they t r u s t e d t h a t t h e f a c i l i t y w a s b e i n g s a f e l y m a n a g e d and 
c o n t r o l l e d by m a n a g e m e n t and w o r k e r s , the l i k e l i h o o d that a g a s 
r e l e a s e will o c c u r in t h e f u t u r e , arid t h e l i k e l i h o o d t h a t in-
j u r i e s will o c c u r a s a r e s u l t of a r e l e a s e . 

4. R E S U L T S OF T H E P O S T - R E L E A S E S T U D Y 

R e s u l t s a r e o r g a n i z e d i n t o f i v e s e c t i o n s : 1) A v a i l a b i l i t y of 
images; 2) Issue s a l i e n c e and image c h a r a c t e r i s t i c s ; 3) R e l a t i o n -



ship of e x p e r i e n c e s to i s s u e s a l i e n c y and i m a g e c h a r a c t e r i s t i c s ; 
4) R e l a t i o n s h i p of i m a g e c h a r a c t e r i s t i c s to h a z a r d j u d g m e n t s ; 5) 
C h a n g e s in h a z a r d i m a g e c h a r a c t e r i s t i c s f o l l o w i n g t h e g a s 
r e l e a s e . W i t h the e x c e p t i o n of s e c t i o n "5," w h i c h r e p o r t s on t h e 
r e - i n t e r v i e w s u b - g r o u p , t h e r e p o r t e d r e s u l t s a r e f o r t h e total 
p o s t - r e l e a s e s a m p l e . 

4 . 1 . A v a i l a b i l i t y of i m a g e s 

T h e a m o u n t of t i m e t a k e n to b e g i n t h e h a z a r d i m a g e r e p o r t 
v a r i e d f r o m a l m o s t i m m e d i a t e l y a f t e r t h e p r o m p t q u e s t i o n w a s 
asked to 25 s e c o n d s l a t e r . T h e m e a n t i m e w a s 3 . 3 s e c o n d s . T h i s 
s a m e m e a s u r e of i m a g e a v a i l a b i l i t y f a i l e d to s h o w a r e l a t i o n s h i p 
to h a z a r d - r e l a t e d j u d g m e n t s or a c t i o n s in e i t h e r t h e F i s k e et a l . 
or t h e C v e t k o v i c h and E a r l e s u r v e y s . O n e r e a s o n for t h i s m a y be 
that s o m e p e o p l e a r e r e p o r t i n g as soon as t h e f i r s t i m a g e e l e m e n t 
o c c u r s to t h e m w h i l e o t h e r s a r e w a i t i n g until a m o r e c o m p l e t e 
image is f o r m e d . When asked w h i c h w a s t r u e for t h e m , s e v e n t y - o n e 
p e r c e n t of t h e r e s p o n d e n t s said t h a t t h e y had r e p o r t e d im-
m e d i a t e l y and t w e n t y f i v e p e r c e n t s a i d t h a t t h e y had w a i t e d for a 
c o m p l e t e i m a g e . T h e s e d i f f e r e n c e s in r e p o r t i n g s t y l e w e r e s i g -
n i f i c a n t l y c o r r e l a t e d to a v a i l a b i l i t y m e a s u r e s ( r = . 2 0 , p=.0001). 
T h i s i n d i c a t e s t h a t f u t u r e r e s e a r c h s h o u l d m a k e e f f o r t s to e n s u r e 
that c o n s i s t a n c y in r e p o r t i n g is o c c u r r i n g . B e c a u s e of t h i s d i f -
f e r e n c e , t h i s measure is n o t g i v e n f u r t h e r c o n s i d e r a t i o n in t h e 
r e m a i n i n g r e s u l t s . No s i g n i f i c a n t c o r r e l a t i o n s w e r e f o u n d b e t w e e n 
length of e l a p s e d t i m e b e f o r e i m a g e r e p o r t and t h e i m a g e c h a r a c -
t e r i s t i c s . Nor w e r e any s i g n i f i c a n t c o r r e l a t i o n s f o u n d b e t w e e n 
time of r e p o r t and i m a g e c h a r a c t e r i s t i c s , e x c e p t t h a t p e o p l e w h o 
w a i t e d for a c o m p l e t e i m a g e to f o r m t e n d e d to g i v e m o r e p a s s i v e 
e m o t i o n s (r = - . 1 1 ; p = .05). 

4 . 2 . Issue s a l i e n c y and i m a g e c h a r a c t e r i s t i c s 

S a l i e n c y of the c h l o r i n e f a c i l i t y w a s m e a s u r e d by t h e 
r a t i n g s of how much t h e f a c i l i t y had b e e n t h o u g h t a b o u t d u r i n g 
t h e last m o n t h on a s c a l e f r o m 1, "not at a l l " to 1 0 , "a m a j o r 
p r e o c c u p a t i o n . " Two i n d i v i d u a l s i n d i c a t e d t h a t t h e y had n o t 
t h o u g h t a b o u t t h e p l a n t and 24 i n d i c a t e d t h a t it had b e e n a m a j o r 
p r e o c c u p a t i o n . The mean r a t i n g of s a l i e n c y w a s 4 . 2 8 ( S . D . - 2 . 5 1 ) . 

T a b l e 3 s h o w s t h e f r e q u e n c y of r e p o r t e d c o n c r e t e and 
a b s t r a c t e l e m e n t s and a c t i v e and p a s s i v e e m o t i o n a l r e a c t i o n s to 
linages. The r e p o r t e d i m a g e s can be c h a r a c t e r i s e d as 



T a b l e 3 . F r e q u e n c y of c o n c r e t e and a b s t r a c t e l e m e n t s and a c t i v e 
and p a s s i v e e m o t i o n s . 

P e r c e n t of total s a m p l e (n = 305) 

N u m b e r of A b s t r a c t C o n c r e t e A c t i v e P a s s i v e 
r e s p o n s e s e l e m e n t s e l e m e n t s e m o t i o n s e m o t i o n s 

n o n e 15.8 5 7 . 2 6 8 . 7 6 . 9 
o n e 3 6 . 4 2 5 . 9 29.1 5 6 . 7 
two 2 8 . 6 13.8 2 6 . 2 
t h r e e 14.5 3 . 0 0.0 8 . 0 
four 3 . 7 0 . 0 0 . 0 1.8 
f i v e 1.0 0.0 0 . 0 0 . 0 

p r e d o m i n a n t l y c o n s i s t i n g of a b s t r a c t e l e m e n t s e v o k i n g p a s s i v e 
e m o t i o n s . A m e a n of 4 . 5 9 a b s t r a c t e l e m e n t s , 0 . 6 2 c o n c r e t e ele-
m e n t s , 0 . 3 4 a c t i v e e m o t i o n s and 1.48 p a s s i v e e m o t i o n s w e r e g i v e n 
per i n d i v i d u a l . 

In a d d i t i o n to t h e a b o v e c a t e g o r i e s h a z a r d i m a g e s w e r e c o d e d 
a c c o r d i n g to t h e i r s p e c i f i c c o n t e n t . The c o d i n g c a t e g o r i e s w e r e 
w h e t h e r t h e i m a g e s i n c l u d e d : 1) a c t i o n s such a s e v a c u a t i o n , es-
c a p e and s e e k i n g s h e l t e r , 2) c o n s e q u e n c e s such as p a n i c , i l l n e s s 
or e f f e c t s on s a f e t y , 3) t h e s e e k i n g of i n f o r m a t i o n such as lis-
tening to t h e r a d i o , 4) c h a r a c t e r i s t i c s of a g a s r e l e a s e such as 
d e s c r i p t i o n s of a r e l e a s e c l o u d or e x p l o s i o n s , 5) i l l i c i t e d 
m e m o r i e s of p a s t h u m a n t r a g e d i e s such a s t h e g a s r e l e a s e at 
B h o p a l , I n d i a or t h e V i e t n a m War and 6) s e e k i n g s h e l t e r by 

r e m a i n i n g in a b u i l d i n g and s e a l i n g it to p r e v e n t gas f r o m e n t e r -
i n g . A f r e q u e n c y c o u n t of t h e s e t h e m e s is p r e s e n t e d in T a b l e 4 . 
Total n u m b e r of i m a g e e l e m e n t s is c l e a r l y d o m i n a t e d by the t h e m e 
of c o n s e q u e n c e s , f o l l o w e d in f r e q u e n c y by t h e t h e m e of act i oris 
i n i t i a t e d in r e s p o n s e t o t h e g a s r e l e a s e . T h e t h e m e s of informa-
tion s e e k i n g , p h y s i c a l c h a r a c t e r i s t i c s of t h e r e l e a s e , i n d u c e d 
m e m o r i e s of o t h e r h a z a r d s and s t a y i n g s h e l t e r e d a r e r e l a t i v e l y 
i n f r e q u e n t . 



T a b l e 4. F r e q u e n c y of r e p o r t e d image t h e m e s (n = 3 0 5 ) . 

Theme 

Number of A c t i o n Info C o n s e - C h a r a c t e r M e m o r y Stay-
r e s p o n s e s s e e k q u e n c e of r e l e a s e seal 

One 74 12 109 23 9 15 
Two 15 71 4 n 29 
T h r e e 0 47 1 

0 
13 

Four 
0 

0 11 0 0 14 
F i v e 

0 
0 

5 
0 0 0 

Six 
0 0 

1 0 0 
0 

Total 9 2 15 254 2 8 11 71 

An i m p o r t a n t a s p e c t of a h a z a r d i m a g e is w h e t h e r it c o n t a i n s 
e l e m e n t s r e l a t e d to s e l f - p r o t e c t i v e b e h a v i o r . As can b e seen 
•from T a b l e 4 a b o u t 307. of the r e p o r t e d image e l e m e n t s i n c l u d e d 
the t h e m e of e v a c u a t i o n . Even f e w e r , a b o u t 2 3 7 , i n c l u d e d t h e 
t h e m e of s t a y i n g in a b u i l d i n g and s e a l i n g it a g a i n s t the g a s . 
T h e s e r e l a t i v e l y low f r e q u e n c i e s p l u s t h a t o n l y a b o u t 5% of the 
image e l e m e n t s i n c l u d e d t h e s e e k i n g of a d d i t i o n a l i n f o r m a t i o n 
i n d i c a t e s t h a t s p o n t a n e o u s i m a g e s for t h i s h a z a r d do n o t 
f r e q u e n t l y i n c l u d e o p t i m a l s t r a t e g i e s for s e l f - p r o t e c t i v e be-
h a v i o r . 

4 . 3 . R e l a t i o n s h i p of e x p e r i e n c e s to i s s u e s a l i e n c y and i m a g e 
c h a r a c t e r i s t i c s 

P e a r s o n p r o d u c t m o m e n t c o r r e l a t i o n s b e t w e e n r e p o r t e d per-
sonal e x p e r i e n c e s r e l a t e d to t h e g a s r e l e a s e and r e p o r t e d i m a g e 
s a l i e n c y and c h a r a c t e r i s t i c s are given in T a b l e 5 . S a l i e n c y of 
the g a s r e l e a s e h a z a r d w a s s i g n i f i c a n t l y r e l a t e d to all of t h e 
m e a s u r e d r e p o r t s of p e r s o n a l e x p e r i e n c e . T h e h a z a r d o u s fac i l i t y 
was t h o u g h t a b o u t f r e q u e n t l y by p e o p l e w h o had seen the c l o u d , 
w h o had been e v a c u a t e d and w h o had s u f f e r e d p h y s i c a l e f f e c t s from 
the g a s . It w a s also t h o u g h t about f r e q u e n t l y by t h o s e who had 
been f r e q u e n t l y e x p o s e d to m e s s a g e s f r o m the m e d i a and a c q u a i n -
t a n c e s that e x p r e s s e d high c o n c e r n . 

R e l a t i v e l y few of the i m a g e c h a r a c t e r i s t i c s w e r e r e l a t e d to 
p e r s o n a l e x p e r i e n c e s . P e o p l e e x p o s e d to h i g h e r levels of 
e x p r e s s e d c o n c e r n in t h e m e s s a g e s of both m e d i a and f r i e n d s 
r e p o r t e d a h i g h e r n u m b e r of a b s t r a c t image e l e m e n t s . C o n c e r n 
e x p r e s s e d in f r i e n d s ' m e s s a g e s was a l s o c o r r e l a t e d with a h i g h e r 
f r e q u e n c y of e x p r e s s e d a c t i v e e m o t i o n s as w a s the e x p e r i e n c e of 
physical e f f e c t s of t h e g a s r e l e a s e . 



T a b l e 5 . C o r r e l a t i o n s b e t w e e n p e r s o n a l e x p e r i e n c e s , i m a g e 
s a l i e n c y and i m a g e c h a r a c t e r i s t i c s (n=305). 

E x p e r i e n c e 
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S a l i e n c y w a s s i g n i f i c a n t l y r e l a t e d to two i m a g e c h a r a c t e r i s -
t i c s . Both n u m b e r of a b s t r a c t e l e m e n t s and n u m b e r of a c t i v e e m o -
t i o n s w e r e p o s i t i v e l y c o r r e l a t e d to n u m b e r of r e p o r t e d t i m e s in 
the last m o n t h t h a t t h e h a z a r d o u s f a c i l i t y w a s t h o u g h t a b o u t ( r ' s 
= .13 and .14 r e s p e c t i v e l y , p = . 0 1 ) . N u m b e r of c o n c r e t e e l e m e n t s 
and n u m b e r of p a s s i v e e m o t i o n s w e r e not r e l a t e d to s a l i e n c y (r's 
- —.04 and - . 0 3 , r e s p e c t i v e l y ) . 

T h e p a t t e r n of r e s u l t s p r e s e n t e d in t h i s s e c t i o n s u g g e s t s 
that the e f f e c t of d i r e c t p e r s o n a l e x p e r i e n c e s on i m a g e c h a r a c -
t e r i s t i c s is m e d i a t e d t h r o u g h saliency P e o p l e h a v e to t h i n k 
a b o u t a h a z a r d r e l a t i v e to their d i r e c t p e r s o n a l e x p e r i e n c e s to 
g i v e the e x p e r i e n c e s m e a n i n g and for the e x p e r i e n c e s to h a v e an 
e f f e c t on g e n e r a t e d i m a g e s . M e s s a g e s from o t h e r s such as f r i e n d s 
and the m e d i a s e e m to h a v e a m e r e d i r e c t e f f e c t on i m a g e c h a r a c -
t e r i s t i c s . P e r h a p s this is s o b e c a u s e the i n f o r m a t i o n r e c e i v e d 
from o t h e r s is " p r e p r o c e s s e d " in t h e s e n s e t h a t it m a y c o n t a i n 
a l r e a d y f o r m e d c o n c l u s i o n s a b o u t the h a z a r d . 

4 . 4 . R e l a t i o n s h i p of i m a g e c h a r a c t e r i s t i c s to h a z a r d j u d g m e n t s 

Both r e p o r t e d n u m b e r of a b s t r a c t e l e m e n t s and r e p o r t e d p a s -
s i v e e m o t i o n s w e r e c o r r e l a t e d to j u d g m e n t s a b o u t p o s s i b l e f u t u r e 
c h l o r i n e gas r e l e a s e s (Table 6 ) . A h i g h e r n u m b e r of a b s t r a c t 



as e l e m e n t s and a h i g h e r n u m b e r of a c t i v e e m o t i o n s w e r e b o t h 
s o c i a t e d w i t h h i g h e s t i m a t i o n s of t h e l i k e l i h o o d t h a t : (1) a 
c h l o r i n e r e l e a s e will o c c u r in t h e f u t u r e ; (2) i n j u r i e s will o c -
cur b e c a u s e of t h e r e l e a s e ; and (3) t h e r e s p o n d e n t will b e p e r -
s o n a l l y i n j u r e d by the r e l e a s e . R e p o r t e d n u m b e r of a b s t r a c t e l e -
m e n t s and r e p o r t e d n u m b e r of a c t i v e e m o t i o n s w e r e a l s o a s s o c i a t e d 
with high l e v e l s of c o n c e r n a b o u t the f a c i l i t y , low a c c e p t a n c e of 
the f a c i l i t y , and low t r u s t in m a n a g e m e n t and o p e r a t i o n of t h e 
p l a n t . S a l i e n c y , n u m b e r of c o n c r e t e e 1 e m e n t s and n u m b e r of a c -
t i v e e m o t i o n s w e r e not r e l a t e d to h a z a r d j u d g m e n t s . 

T a b l e 6. C o r r e l a t i o n s b e t w e e n s a l i e n c y , i m a g e c h a r a c t e r i s t i c s and 
h a z a r d j u d g m e n t s . 

J u d g m e n t s 

Image E s t . o f E s t . o f Est.of A c c e p t C o n c e r n T r u s t 
c h a r a c t e r . r e l e a s e s o m e self 

i n j u r y injure 

S a l i e n c y — . 0 3 - . 0 3 .02 .01 .02 .03 
A b s t r a c t .10* .08 .12* - . 1 1 * .10* - . 1 7 * * 
C o n c r e t e — . 0 3 - . 0 7 .03 .02 .02 .06 
A c t i v e .16** .13* .26** - . 2 1 * * .17** — . 2 1 * * 
P a s s i v e -.08 - . 0 2 - . 0 2 .04 .06 - . 0 1 

* p .05 
* * p .01 

4 . 3 . C h a n g e s in h a z a r d i m a g e c h a r a c t e r i s t i c s f o l l o w i n g the g a s 
r e l e a s e 

The a c c i d e n t a l g a s r e l e a s e and s u b s e q u e n t d i r e c t or i n d i r e c t 
e x p e r i e n c e w i t h it c l e a r l y i n c r e a s e d t h e p u b l i c ' s a w a r e n e s s of 
the c h l o r i n e p r o d u c t i o n and star age f a c i l i t y . S e v e n t y - s e v e n per-
cent of the t o t a l p o s t - r e l e a s e s a m p l e s p o n t a n e o u s l y m e n t i o n e d the 
p l a n t as o n e of the m a j o r t e c h n o l o g i c a l h a z a r d s in the country, 
v e r s u s 52% in t h e p r e — r e l e a s e s a m p l e . W a s t h i s i n c r e a s e d p u b l i c 
a w a r e n e s s a c c o m p a n i e d by a c h a n g e in i m a g e s and j u d g m e n t s about 

the f a c i l i t y ? 

In light of the i n c r e a s e d power of l o n g i t u d i n a l o v e r c r o s s 
s e c t i o n a l d e s i g n s in e v a l u a t i n g c h a n g e s (Baltes & N e s s e l r o a d e . 

1 9 7 9 ) , o n l y t h e r e s u l t s from r e s p o n d a n t s w h o c o m p l e t e d b o t h pre-
and p o s t - r e l e a s e s u r v e y s a r e used t o e v a l u a t e t h e e f f e c t of the 
a c c i d e n t a l g a s r e l e a s e on image c h a r a c t e r i s t i c s and h a z a r d judg-
m e n t s . P r e - and p o s t - r e l e a s e s a l i e n c y and i m a g e c h a r a c t e r i s t i c 
m e a s u r e s a r e p r e s e n t e d in Table 7. C 1 e a r l y t h e g a s r e l e a s e 
p r o d u c e d an i n c r e a s e in the s a l i e n c y of t h e h a z a r d o u s f a c i l i t y . 
S i g n i f i c a n t c h a n g e s w e r e a l s o found for all f o u r of t h e i m a g e 
c h a r a c t e r i s t i c s . Both t h e f r e q u e n c y of r e p o r t e d a b s t r a c t ele-

m e n t s and p a s s i v e e m o t i o n s i n c r e a s e d a c r o s s t h e t w o m e a s u r e m e n t 
p o i n t s , w h e r e a s t h e r e w a s a s i g n i f i c a n t d e c r e a s e in t h e r e p o r t e d 
n u m b e r of c o n c r e t e e l e m e n t s and a c t i v e e m o t i o n s . C h a r a c t e r i s t i c s 



of the h a z a r d i m a g e s c h a n g e d f o l l o w i n g the gas r e l e a s e , but the 
images did not b e c o m e m o r e v i v i d . 

T a b l e 7 . M e a n s , s t a n d a r d d e v i a t i o n s and a n a l y s i s of v a r i a n c e 
r e s u l t s for p r e - and p o s t - r e l e a s e m e a s u r e s of s a l i e n c y and image 
c h a r a c t e r i s t i c s . 

M e a s u r e 

S a l i e n c y 
A b s t r a c t e l e m e n t s 
C o n c r e t e e l e m e n t s 
A c t i v e e m o t i o n s 
P a s s i v e e m o t i o n s 

P r e — r e l e a s e 
Mean S . D . 

1.88 2.11 
0 . 9 7 0 . 9 5 
1.21 1.27 
0 . 9 3 0 . 9 3 
0 . 3 3 0 . 5 9 

P o s t - r e l e a s e 
Mean S . D . 

4.37 2.50 
1.42 1.17 
0 . 5 8 0.80 
0.31 0 . 5 0 
1.16 0 . 8 8 

F P 

40. 64 .0001 
7. 88 .007 

12. 09 .001 
3 0 . 72 .0001 
40. 02 .0001 

S i g n i f i c a n t c h a n g e s w e r e also found for four of the six 
m e a s u r e d h a z a r d j u d g m e n t s (see Table 8 ) . There w e r e i n c r e a s e s in 
the e s t i m a t e d c h a n c e s of a future r e l e a s e , that s o m e o n e would be 
injured by t h e r e l e a s e and that the person making the j u d g m e n t 
would be i n j u r e d . T h e r e was also an i n c r e a s e in e x p r e s s e d con-
cern about the f a c i l i t y . H o w e v e r , no c h a n g e w a s found in the ac-
c e p t a n c e of t h e e x i s t a n c e of the f a c i l i t y at its p r e s e n t location 
nor was t h e r e a c h a n g e in the trust about the f a c i l i t i e s mange-
ment and o p e r a t i o n . 

Table 8. M e a n s , s t a n d a r d d e v i a t i o n s and 
r e s u l t s for p r e - and p o s t - r e l e a s e m e a s u r e s 

analysis of variance 
h a z a r d j u d g m e n t s . 

J u d g m e n t 
P r e — r e l e a s e 
Mean S . D . 

P o s t — r e l e a s e 
Mean S . D . 

E s t . of r e l e a s e 0 . 39 1. 42 

5 

28 107 . .00001 
E s t . of some injury 1. 31 1. 44 62 49 11 . 07 .002 
E s t . of self injury ~r 83 

2. 
62 4 . 83 95 5 . 21 .03 

C o n c e r n 4 . 55 04 6 . 84 89 2 4 . 64 .0001 
Trust 4 . 97 

2 
95 

3 
24 

3 
05 0 . 42 ns 

A c c e p t a n c e 4 . 67 
3 

17 4 . 34 
3. 

05 0 33 
ns 

5 . D I S C U S S I O N AND C O N C L U S I O N 

The p a t t e r n of r e s u l t s of t h i s study a r e s u m m a r i z e d in 
F i g u r e 1. The r e s u l t s s u p p o r t the e x p e c t a t i o n s that h a z a r d i m a g e 
c h a r a c t e r i s t i c s d o p r e d i c t hazard j u d g m e n t s and that (at least 
s o m e a s p e c t s of) i m a g e v i v i d n e s s is influenced by d i r e c t and in-
d i r e c t a c c i d e n t e x p e r i e n c e s . The s t u d y s u p p o r t s the v a l i d i t y of 
the hazard i m a g e c o n c e p t and s u g g e s t its useful in u n d e r s t a n d i n g 
h a z a r d a d a p t a t i o n b e h a v i o r s . T h e s e s u g g e s t e d r e l a t i o n s h i p s , of 



c o u r s e , a r e b a s e d on s i m p l e d e s c r i p t i v e and c o r r e l a t i o n a l 
a n a l y s e s . M o r e s o p h i s t i c a t e d m u l t i v a r i a n t a n a l y s i s f u r t h e r ex-
p l o r i n g t h e s e r e l a t i o n s h i p s a r e p l a n n e d for t h e near future. 

D I R E C T 
P E R S O N A L 
E X P E R I E N C E 

C O M M U N I C A T I O N S 
F R I E N D S / M E D I A 

H A Z A R D 
IMAGE 

H A Z A R D 
J U D G M E N T S 

F i g u r e 1. Model of e f f e c t s of e x p e r i e n c e on i m a g e c h a r a c t e r i s t i c s 
and j u d g m e n t s . 

The r e s u l t s a l s o s u g g e s t t h a t h a z a r d i m a g e c h a r a c t e r i s t i c s 
are not c h a n g e d d i r e c t l y by t h e c o n c r e t e s e n s o r y q u a l i t i e s of an 
a c c i d e n t . T h e s i g n a l v a l u e of an a c c i d e n t , as r e f l e c t e d in t h e 
c o n c r e t e n e s s of a h a z a r d i m a g e and t h e a c t i v e e m o t i o n a l r e s p o n s e 
it i n d u c e s , is g r e a t l y c o l o r e d by i n t e r p r e t a t i o n s of t h e 
a c c i d e n t ' s c o n t e x t . T h u s , e x i s t i n g mental m o d e l s c o n c e r n i n g t h e 
p r o c e s s e s u n d e r l y i n g a h a z a r d and m a n a g e m e n t of the h a z a r d in-
f l u e n c e the m e a n i n g of an a c c i d e n t . If c i t i z e n s ' m e n t a l m o d e l s 
i n d i c a t e that t h e r e e x i s t s a c o m m u n i t y r e p e r t o i r e for u n d e r s t a n d — 
ing and e f f e c t i v e l y r e s p o n d i n g to a h a z a r d , as s e e m s to be the 
c a s e for t h e h a z a r d s t u d i e d h e r e , an a c c i d e n t will not be inter 
p r e t e d as an e m e r g e n c y s i g n a 1 . T h e c h l o r i n e g a s r e l e a s e can be 
d e s c r i b e d as p r o d u c i n g a s t a t e of v i g i l a n c e . A s r e f l e c t e d in 
h a z a r d j u d g m e n t s , c i t i z e n s b e c a m e m o r e c o n c e r n e d and i n c r e a s e d 
e s t i m a t e s of s t a t i s t i c a l r i s k . T h e a c c i d e n t did n o t p r o d u c e an 
i n c r e a s e in i m a g e v i v i d n e s s , n o r did c o n c e r t e d e f f o r t s to c h a n g e 
the r i s k i n e s s of t h e h a z a r d o c c u r . O n e i m p l i c a t i o n of t h e study 
is that it i n d i c a t e s s o m e l i m i t s c o n c e r n i n g e f f o r t s to get 
c i t i z e n s c o n c e r n e d and " i n v o 1 v e d " with e n v i r o n m e n t a l and h e a l t h 
h a z a r d s t h r o u g h t h e u s e of d e p i c t e d 

they fail not be s u c c e s s f u l if 
i m a g e s . T h e s e e f f o r t s will 
to c o n s i d e r e x i s t i n g thinking 

a b o u t the h a z a r d . 
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