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ABSTRACT 

. 

T h i s  r e p o r t  desc r ibes  evacuat ions  assoc ia ted  w i t h  chemical acc iden ts  

f rom 1980 th rough  1984. 

c o n s t r u c t e d  f rom w i r e  s e r v i c e  accounts o f  t h e  acc idents .  

data, a p r o f i l e  o f  evacuat ions  i s  developed. Each evacuat ion  i s  a l s o  

l i s t e d  i n  an appendix. 

evacuat ions  took  place. The average s i z e  o f  an evacuat ion  was 1000 

peop le  and t h e  l a r g e s t  i n v o l v e d  30,000 evacuees. 

o f  evacuat ions  were i n d u s t r i a l  acc iden ts  f o l l o w e d  by t r a i n  dera i lments .  

For every  1000 peop le  who evacuated, e i g h t  were i n j u r e d  by exposure t o  

chemicals. 

t h e  a c t  o f  evacuat ing  p e r  se were found. 

y e a r l y  t o t a l  o f  evacuat ions  f l u c t u a t e d  m i l d l y ,  however, t h e  number due t o  

i n d u s t r i a l  acc iden ts  rose  s t e a d i l y .  

A da ta  base d e s c r i b i n g  each acc iden t  was 

Using t h i s  

Dur ing  t h e  t i m e  p e r i o d  s t u d i e d  n e a r l y  300 

The most f r e q u e n t  cause 

I n j u r y  occu r red  i n  25% o f  t h e  evacuat ions.  No i n j u r i e s  f rom 

Over t h e  f i ve -yea r  per iod ,  t h e  

i x  





PURPOSE AND APPROACH 

The acc iden t  a t  t h e  Union Carb ide chemical p l a n t  i n  Bhopal, I n d i a ,  

i n  December 1984, has generated i nc reased  concern over  emergency prepared- 

ness i n  t h e  chemical i n d u s t r y  i n  t h e  U n i t e d  Sta tes .  

acc ident ,  cons ide rab le  e f f o r t  was expended t o  determine i f  such an event 

c o u l d  occur  i n  t h i s  coun t ry  and what could be done t o  p revent  o r  manage 

an event shou ld  one occur. The genera l  r e s u l t s  of these i n v e s t i g a t i o n s  

suggested t h a t  w h i l e  an event  o f  t h e  magnitude o f  Rhopal i s  h i g h l y  

u n l i k e l y ,  acc iden ts  t h a t  would t h r e a t e n  p u b l i c  sa fe ty  c o u l d  occur. 

t h e  p r e v a i l i n g  sent iment  of t h e  i n v e s t i g a t i o n s  was t h a t  t h e  i n d u s t r y  was 

n o t  f u l l y  p repared t o  handle emergencies, the.y g e n e r a l l y  had t h e  c a p a b i l i -  

t i e s  t o  develop adequate p r e v e n t i o n  and response systems. Such c a p a b i l i -  

t i e s  were t e s t e d  i n  August 1985, i n  I n s t i t u t e ,  Nest V i r g i n i a ,  when a leak  

occu r red  a t  a Union Carb ide chemical p l a n t .  As a r e s u l t  o f  inadequate 

d e t e c t i o n  and warning, 133 peop le  rece ived  i n j u r i e s  f rom i n h a l a t i o n  o f  

vapors f rom t h e  re lease.  

i t  i s  l i k e l y  t h a t  f u r t h e r  ques t ions  rega rd ing  t h e  genera l  emergency 

c a p a b i l i t i e s  f o r  h a n d l i n g  chemical acc iden ts  w i l l  be ra ised .  

F o l l o w i n g  t h i s  

While 

Due t o  t h e  inadequacy of response i n  t h i s  case, 

I n  t h i s  contex t ,  t h e  research  r e p o r t e d  i n  t h i s  paper sought t o  

e s t a b l i s h  a h i s t o r i c a l  r e c o r d  o f  chemical acc iden ts  t h a t  have led t o  

p u b l i c  evacuat ions.  Th is  reco rd  i nc ludes  t h e  t y p e  o f  acc iden ts  t h a t  have 

caused evacuat ions,  t h e  f requency o f  evacuations, t h e  cause o f  t h e  a c c i -  

dent ,  t h e  l o c a t i o n ,  t h e  t ypes  o f  chemicals i nvo l ved ,  and t h e  number o f  

i n j u r i e s  f r o m  exposure t o  t h e  re leased chemicals. 

data, we have l i m i t e d  t h e  i n c i d e n t s  t o  one t h a t  have had " o f f - s i t e "  

I n  c o n s t r u c t i n g  t h i s  
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impacts. Thus, industrial accidents arc! not included unless they impacted 

persons o f f  the industrial s i t e .  

The d a t a  was collected over a five-year period from 1980 t h r o u g h  1984. 

The primary source was national wire service coverage of accidents. 

Using an automated search o f  "NEXIJS", a data base o f  newspaper and 

periodical publications, a1 1 s tor ies  on chemical evacuations were iden- 

t i f i ed .  These were arranged chronologically. A coding sheet was prepared 

for each event and ,  using the newspaper s tor ies  plus other reports, d a t a  

on each incident was entered on the coding sheets. This provided a 

f a i r ly  comprehensive l i s t i ng  o f  a l l  major evacuations due t o  chemical 

i neidents, a1 t hough i t  may under-report mi nor events (1 ess t h a n  

10 evacuees). 

INCIDENT FREQUENCY AND CAUSE 

Over the five-year period studied, there were almost 300 events t h a t  

led t o  a public evacuation. 

68 i n  1982 w i t h  a mean o f  59 per year (Table 1).  

most frequent cause o f  an evacuation i s  a release a t  an industrial s i t e .  

T h i s  category of events includes explosions, f i r e s ,  s p i l l s ,  o r  accidents 

a t  warehouses and plants where chemicals are used in the manufacturing of 

various products. These industries range from sniall businesses such as a 

furniture stripping plant: t o  large plants t h a t  make plast ic  products. 

The second most frequent cause o f  evacuations i s  t ra in  derailments where 

chemicals are released by t a n k  leaks, f i r e s  01- explosions. In  Some 

incidents, chemicals are not  released b u t  t h e  threat o f  a release prompts 

The yearly number ranged from 43 in 1980 t o  

O f  these events, the 
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Table 1. Chemical accident evacuations by cause and year 

Cause o f  evacuation 1980 1981 1982 1983 1984 Totals 

Trail derailment 

Train ca r  spi 11 /f i re 

Truck accident 

Truck spi 11 /f 1 r e  

C h e m i  cal pl a n t  re1 ease 

Industrial plant release 

Pipeline 

Ship incident 

Waste s i t e  accident 

Other 

14 

3 

9 

1 

5 

3 

2 

2 

0 

4 

8 13 

6 5 

9 6 

11 4 

10 15 

10 18 

1 1 

1 0 

1 2 

5 4 

12 

4 

6 

9 

8 

23 

0 

0 

3 

0 

-~ 

8 

5 

5 

7 

5 

24 

0 

1 

1 

1 

55 

23 

35 

32 

43 

78 

4 

4 

7 

14 

TOTALS 43 62 68 65 57 29 5 
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emergency ac t i ons .  The t h i r d  major  cause o f  evacuat ions i s  re leases  f rom 

p l a n t s  t h a t  produce chemicals. 

f a i l u r e s ,  exp los ions  f rom m i x i n g  o f  d i f f e r e n t  chemicals, himan errors, 

and f i r e s .  The f o u r t h  most f requent  cause o f  evacuat ions i s  t anke r  t r u c k  

a c c i d e n t s  which r e s u l t  i n  l eaks  o r  f i r e s .  This  category i s  f o l l o w e d  by 

t r u c k  l e a k s  o r  f i r e s  n o t  r e l a t e d  t o  t r a f f i c  acc idents .  The s , i x th  major  

ca tegory  i s  r a i l  c a r  s p i l l s  where no de ra i lmen t  occurs. Of ten t h e  sp i l l s  

a r e  l o c a t e d  i n  r a i l  ya rds  where ca rs  a r e  be ing  t e m p o r a r i l y  parked o r  

b e i n g  t r a n s f e r r e d  t o  another  l i n e .  

These ma in l y  occur due t o  equipment 

Less f requen t  a re  p i p e l i n e  l eaks  and explos ions,  s h i p  o r  barge a c c i -  

dents,  and waste s i t e  acc idents .  Th is  l a t t e r  category i n v o l v e s  f i r e s  o r  

s p i l l s  a t  a waste d i sposa l  s i t e  b u t  does n o t  i n c l u d e  t h e  d i scove ry  of 

c h r o n i c  waste problems (such as Love Canal o r  Times Reach) t h a t  r e q u i r e  

r e l o c a t i o n .  I n  a d d i t i o n ,  o t h e r  acc iden ts  were i d e n t i f i e d  t h a t  d i d  n o t  

f i t  i n t o  t h e  above classes. These i n c l u d e d  a h e l i c o p t e r  crash, a p l a n e  

crash, a sewer gas episode, an o i l  w e l l  exp los ion,  a swimming pool 

c h l o r i n e  acc iden t ,  a major  p e s t i c i d e  s p i l l  i n  a r e t a i l  s to re ,  a mine 

I i r e ,  two m i s s i l e  s i l o  acc iden ts ,  and two e l e c t r i c a l  t rans fo rmer  leaks.  z 

EVACUATION SIZE 

Based on t h e  es t ima tes  d e r i v e d  from newspaper accounts, the eva- 

c u a t i o n s  i d e n t i f i e d  ranged i n  s i z e  f rom two households i o  about 30,000 

people, The 30,000 people evacuated were f rom t h e  Embarcadero area o f  

downtown San F ranc isco  f o l l o w i n g  a p i p e l i n e  break which re leased PCR’s.  

The Mississauga evacua t ion  i n  Canada caused by a t r a i n  de ra i lmen t  i n v o l v e d  

an es t ima ted  225,000 people (Burton, 1981). F i g u r e  1 d e p i c t s  t h e  
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Fig .  1. Evacuation s i z e  distribution 
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frequency o f  evacuat ions by t h e  number o f  people who evacuated f o r  t h e  

254 events  f o r  which es t ima tes  have been made. As m igh t  be expected, t h e  

f requency o f  evacuat ions d e c l i n e s  as t h e  number o f  evacuees i i lcreases. 

I n  t o t a l ,  about 250,000 people evacuated over  t h e  f i v e - y e a r  p e r i o d  f o r  an 

average o f  50,000 p e r  year. The average s i z e  o f  an eviaci iat ion was 1,000 

persons. Most evacuat ions ( n  = 168) i n v o l v e d  l e s s  than  500 people, w h i l e  

o n l y  a few ( R  = 8) i n v o l v e d  ove r  5,000 people. 

LOCATIONS OF THE EVACUATIONS 

The evacuat ions were d i s t r i b u t e d  ove r  43 o f  t h e  50 s t a t e s  i n  t h e  

c o u n t r y  (Tab le  2 ) .  The g r e a t e s t  number occurred i n  s t a t e s  such as 

C a l i f o r n i a ,  Texas, Pennsylvania,  Louis iana,  New York, Nor th Caro l i na ,  and 

Ohi o, which a r e  h e a v i l y  i n d u s t r i a l i z e d  i n  manu fac tu r ing  and pet rochemicals  

and have l a r g e  volumes o f  chemicals be ing  t r a n s p o r t e d  w i t h i n  t h e  s ta te .  

These s t a t e s  a l s o  tend t o  have l a r g e  popu la t i ons .  The next  grouping of 

s t a t e s ,  w i t h  around 10 evacuat ions each, c o n t a i n s  e i t h e r  h i g h  volume 

t r a n s p o r t  s t a t e s  ( I l l i n o i s ,  I nd iana )  o r  p r i m a r i l y  i n d u s t r i a l i z e d  s t a t e s  

(New Jersey) .  

h i g h  volume t r a n s p o r t  o r  i n d u s t r i a l i z e d  s t a t e s  and t e n d  t o  exper ience 

i s o l a t e d  events  i n  a l l  c a t e g o r i e s  o f  acc idents .  The s t a t e s  w j t h o u t  

evacuat ions t e n d  t o  be e i t h e r  smal l  o r  i s o l a t e d ,  have l i t t l e  i n d u s t r y ,  

and have smal l  popu la t i ons .  To a major  e x t e n t ,  the d i s t r i b u t i o n  of 

evacua t ion  s i z e s  r e f l e c t s  t h e  l o c a t i o n s  i n  which t h e  acc iden ts  occur. 

Most t e n d  t o  t a k e  p l a c e  away f rom densely populated suburban o r  downtown 

l o c a l e s .  Most i n d u s t r i a l i z e d  areas housing i i ianufacturers who use chemicals 

Those s t a t e s  w i t h  a low i n c i d e n t  o f  evacuat ion a r e  n e i t h e r  
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Tab le  2. Number of evacuat ions by s t a t e :  1980-1984 

A1 abama 
Alaska 
Ar izona 
Arkansas 
Cal i f o r n i  a 
Colorado 
Connect icu t  
Del ewa re  
F l o r i d a  
Georgia 
Hawai i 
Idaho 
I l l i n o i s  
l n d i  ana 
Iowa 
Kansas 
Kentucky 
Lou is iana  
Maine 
Ma ryl and 
Massachusetts 
Mich igan 
Minnesota 
M i s s i s s i p p i  
M i s s o u r i  

a 
0 
8 
5 

28 
3 
3 
1 
6 
5 
0 
4 

10 
11 
6 
4 

11 
21 
1 
3 
9 

11 
3 
3 
9 

Montana 
Nebraska 
Nevada 
New Hampshire 
New Jersey 
New Mexi co 
New York 
Nor th  Caro l  i na 
Nor th  Dakota 
Ohio 
Ok 1 a homa 
Oregon 
Pennsyl van1 a 
Rhode I s l a n d  
South C a r o l i n a  
South Dakota 
Tennessee 
Texas 
U t  ah 
Ve rmo n t 
V i r g i n i a  
Was h i  ng t  on 
West V i  r g i  n i  a 
W i  scons i  n 
idyomi ng 

0 
2 
0 
2 

10 
3 

13 
13 
0 

16 
2 
0 

15 
0 
1 
0 
3 

1 5  
2 
0 
5 
2 
9 
2 
1 
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and chemical producers a re  zoned away from popu la ted  locations. Truck 

a c c i d e n t s  and t r a i n  de ra i lmen ts  f r e q u e n t l y  t a k e  p l a c e  i n  r u r a l  areas w i t h  

low p o p u l a t i o n  d e n s i t i e s .  

i s  o f  such a magnitude t h a t  i t  p u t s  a urban area a t  r - isk and consequent ly 

l a r g e  nurnhers o f  people a r e  moved. 

Occas iona l l y  an a c c i d e n t  occurs i n  a c i t y  o r  

EVACUATION INJlJRIES 

I n  t h e  300 i n c i d e n t s  reviewed, no evidence o f  i n j u r j e s  o r  f a t a l i t i e s  

f r o m  t h e  a c t  o f  evacua t ion  pe r  s e  were found. T h i s  i s  c o n s i s t e n t  w i t h  

o t h e r  i n v e s t i g a t i o n s  o f  evacua t ion  (Quaran te l  li, 1980). I n j u r i e s  d i d  

occur,  however, froin exposure t o  chemicals e i t h e r  p r i o r  t o  o r  w h i l e  

evacuat ing.  Table 3 summarizes t h e  number o f  i n j u r i e s  by acc iden t  t y p e  

and year.  These do n o t  i n c l u d e  occupa t iona l  i n j u r i e s  (e.g., t o  t r u c k  

d r i v e r s ,  t o  p l a n t  workers i n j u r e d  by f i r e s  o r  exp los ions ,  o r  t o  emergency 

workers)  b u t  do i n c l u d e  i n j u r i e s  t o  workers who were evacuated due t o  a 

re lease.  

s u r e  t o  t h e  chemical re leases.  0 f  these, one event, an a l l e g e d  i l l e g a l  

dumping of  hazardous wastes i n  New Jersey, accounted f o r  700 r e p o r t e d  

cases o f  r e s p i  r a t o r y  and s k i  n p r o b l  ems. The remai n i  ny i n j u r i e s ,  mos t l y  

o f  a s i m i l a r  n a t u r e g  a re  d i s t r i b u t e d  among 7 2  events.  When i n j u r i e s  

occurred, a mean o f  28.1 people were a f f e c t e d .  I n j u r i e s  occurred i n  

about one o f  every f o u r  evacuat ions.  O v e r a l l ,  e i g h t  were i n j u r e d  f o r  

every 1000 people who l e f t .  Three i n d i c e s  can be used t o  compare d i f f e r -  

e n t  c a t e g o r i e s  o f  events. F i r s t ,  the  percentage o f  even ts  i n  w h i c h  

exposure occu r red  and i n j u r y  r e s u l t e d  i s  computed. Second, t h e  average 

I n  t o t a l ,  2051 i n j u r i e s  and one death occu r red  because o f  expo- 



Table 3. Chemical accident evacuation i n j u r i e s  by cause and year 

Cause o f  evacuatlon 
Aver age Total Percent Average 

w i t h  w i t h  i n j u r i e s  per i n j u r i e s  per Total T o t a l  1980 1981 1982 1983 1984 injuries 
incidents injurfes i n j u r f e s  accident evacuation 

T r a l l  derailment 

Tra in  car s p l l l / f l r e  

Truck accident 

Truck spl1 l / f  i r e  

Chemical p lan t  release 

Indus t r i a l  p lan t  re lease 

Pi pel I ne 

Shfp Inc ident  

Waste s i t e  accident 

Other 

Total  i n j u r l e s  

Total inc idents  

Total  w i th  i n j u r i e s  

Percent w i t h  i n j u r i e s  

Average per accident 

Average per evacuation 

10 

46 

0 

105 

31 

49 

1 

3 

0 

0 

245 

43 

14 

33 

12 

0 

0 

109 

39 

65 

33 

n 
0 

41 

299 

62 

15  

24 

5 

2 

55 

10 

51 

224 

0 

0 

0 

4 

351 

68 

19 

28 

1 

2 

3 

52 

12 

195 

n 
0 

700 

0 

96 5 

65 

13 

20 

17.5 20 18.5 74 

0 

13 

n 

26 

13  

139 

0 

n 

0 

0 

191 

57 

12 

21 

15.9 

5.7 4.8 5.7 14.8 3.4 

28 55 

63 23 

58 35 

30 2 32 

146 43 

672 78 

34 5 

3 4 

700 7 

45 14 

2051 

296 296 

73 

25 

28.1 

6.9 

7 

5 

4 

12 

12  

25 

3 

1 

1 

3 

13 

22 

11 

38 

28 

32  

60 

25 

14 

21 

4 

12.5 

14.5 

25.2 

12.2 

26.9 

11.3 

3 

7 00 

15 

0.5 

2.7 

1.7 

9.4 

3.4 

3.6 

6.8 

0.8 

100 

3.2 

73 

25 

28.1 

6.9 
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number of injur ies  per event in which injuries occurred i s  given. Third, 

the average injur ies  per total  number of evacuations i s  computed. All 

three indices varied with accident type. Due t o  the single large event 

previously mentioned, waste disposal accidents account for the highest 

average injur ies  per event although only one o f  seven events produced 

injur ies .  Industrial p l a n t  releases and truck s p i l l s  produced high 

injury rates as well. 

in jur ies ,  h u t  they were not a common occurrence. Frequpnt injuries were 

also noted for truck s p i l l s  and industrial plant releases. More moderate 

injury rates and frequencies were observed for chemical plant incidents 

and t r a in  sp i l l s .  Train derailments and  truck accidents produced very 

low frequencies of injur ies  and  low average injury rates. I t  i s  d i f -  

f i cu l t  t o  determine i f  these differences i n  injury rates and freqcrencies 

are significant given the short time frame and uncertainties in the d a t a ,  

and  i f  s ignif icant ,  why these differences exist .  

Pipeline accidents were the most l ikely t o  produce 

Several hypotheses can be formed regarding injury rates. F i r s t ,  

in jur ies  may be more prevalent in transportation leaks and  s p i l l s  as 

opposed t o  derailments and accidents because an accident a l e r t s  those 

nearby t o  possible danger while the sp i l l  may go undetected. Second, 

injur ies  may be lower in chemical plant emergencies t h a n  in industrial 

p l a n t  emergencies because of greater attention given t o  safety and 

emergency preparation in the former (Quarantel l i ,  1 9 8 4 ) .  Dat3 limit 

drawing grounded hypotheses concerning the other categories, hr r t  several 

more speculative hypotheses can he offered. 

needed, chemical disposal incidents may present the greatest potential 

for  injur ies  because of the lack of planning and c i t izen awareness of the 

F i rs t ,  i f  an evacuation i s  
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hazard. Second, pipeline accidents result in a higher portion of events 

with injur ies  because they happen quickly and will e i ther  not impact 

people o r  confront them with an immediate threat.  Third, ship incidents 

have a low potential for  injur ies  because they w l l l  rarely occur in popu- 

lated areas. 

TRENDS IN EVACUATIONS 1980-1984 

While a five-year period does not provide a s  long a d a t a  record a s  

would be desirable t o  observe trends, patterns of evacuations during this 

period d i f f e r  among categories o f  events. 

the seven major categories of events. Train derailment evacuations fluc- 

tuated over the five-year period with a downward trend in the l a s t  two 

years. Train sp i l l  evacuations remained nearly constant from year t o  

year. Truck accident evacuations have slowly declined during t h i s  time 

period. Truck sp i l l  evacuations have fluctuated widely. 

Figure 2 provides graphs o f  

Chemical plant evacuations showed a peak i n  1982 and have declined 

since then. Industrial release evacuations, on the other hand, show a 

gradual r i s e  over this  time period. 

r i s e  w i t h  t h a t  trend reversing i n  1984. 

Waste s i t e  evacuations show a s l igh t  

These trends suggest t h a t  the total  number of evacuations will 

probably not increase or decrease drast ical ly  frorn year t o  year b u t ,  on 

the average, may gradually rise.  Transportation-related evacuations will 

l ikely continue t o  f luctuate in a somewhat random pattern. 

events will also probably fluctuate. Industrial -related evacuations may 

continue t o  r ise.  Evacuations a t  chemical plants may continue t o  fluctuate 

b u t  w i l l  probably not increase greatly. 

Waste s i t e  
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IMPLICATIONS AND D I R E C T I O N S  

T h i s  p r e l i m i n a r y  a n a l y s i s  has p rov ided  a d e s c r i p t i v e  account o f  most 

evacua t ions  due t o  acc iden ts  i n v o l v i n g  chemicals f rom 1980 th rough  1984. 

Such evacuat ions a re  n o t  r a r e  events;  t h e y  occur on t h e  average o f  once 

every s i x  days somewhere i n  t h e  country .  Some s t a t e s  and even some 

c i t i e s  have a c c i d e n t s  w i t h  much g r e a t e r  f requency than  o t h e r s  and hence 

have l i k e l y  developed g r e a t e r  emergency response c a p a b i l i t i e s .  Overa l l  

evacuat ions have been success fu l  i n  p r e v e n t i n g  f a t a l i t i e s .  I n  t h e  

approx ima te l y  300 cases reviewed, o n l y  one known or r e p o r t e d  p u b l i c  f a t a -  

l i t y  occu r red  and t h e  l i n k  t o  t h e  r e l e a s e  was n o t  a t  a l l  c e r t a i n .  Th i s  

success does n o t  n e c e s s a r i l y  mean t h a t  f u r t h e r  a t t e n t i o n  t o  t h e  problem 

i s  n o t  warranted. Given t h e  frequency o f  events, f u r t h e r  e f f o r t s  a t  

improv ing  warn ing and response c a p a b i l i t i e s  a t  t h e  s t a t e  and l o c a l  l e v e  

a r e  j u s t i f i a b l e  and m igh t  reduce t h e  i n c i d e n c e  o f  acc iden ts  w i t h  s h o r t -  

t e r m  i n j u r i e s  and p o s s i b l e  long- term h e a l t h  e f f e c t s .  

The research r e p o r t e d  i s  p r e l i m i n a r y .  F u r t h e r  a c t i v i t i e s  t h a t  wou 

be d e s i r a b l e  i n c l u d e :  

d 

(1) Expanding t h e  t i m e  h o r i z o n  o f  t h e  da ta  base and keeping i t  
cu r ren  t . 

( 2 )  Computer iz ing t h e  da ta  i n t o  a r e t r i e v a b l e  f i l e  system. 

( 3 )  E v a l u a t i n g  t h e  s i z e  o f  t h e  geographic areas evacuated. 

( 4 )  Developing more p r e c i s e  es t ima tes  o f  source terms. 

( 5 )  Analyn i  ng problems encountered i n  emergency response and 
warn ing a c t i v i t i e s .  

( 6 )  Ana lyz ing  occupa t iona l  i n j u r i e s  assoc ia ted  w i t h  t h e  acc idents .  

( 7 )  Assessing t h e  appropiateness o f  evacua t ion  g i v e n  t h e  chemicals 
i nvo l ved .  
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AN INVENTORY OF CHEMICAL EVACUATIONS 1980-1984 

This appendix contains a preliminary l i s t i ng  of evacuations due t o  

chemical accidents t h a t  have been identified t o  date during the years 

1980 through 1984 (Table A-1).  

v a l  idated, hence, should be interpreted accord ngly. 

The d a t a  are tentat ive and have no t  been 
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Table A-1. ( con t inued)  

Date Locat ion  Accidelrt  d e s c r i p t i o n  Chemical 

Est imated 
number o f  
peopl e I n j u r i e s  
evacuated 

7/12/81 
7/15/81 

7/20/81 
71 2218 1 
7/25/81 
7/27/81 
7/31/81 
8/3/81 
8/4/81 
8/4/81 
8/7/81 
8/7/81 
8/7/81 

8/ 20/8 1 
8/21/81 
8 /  22/81 
8/24/81 
8/ 25/8 I 

9/8/81 
9/10/81 

9/  10/81 
9/ 2 1/81 
9/21/81 
9/28/81 
10/6/81 
10/6/81 
10/14/81 
10/22/81 
10/23/81 

a/  19/81 

8 / m / a i  

Middletown, PA 
Dayton, OH 

S t .  Louis, MO 
Blythe, CA 
Saukvi 1 l e ,  W I  
Wewark, N3 
Hobbs, NM 
Marrero, L A  
Dupo, I C  
C h a r l o t t e s v i l  l e ,  VA 
Bridgewater, NJ 
Houston, TX 
Rridgman, M I  
Webster Par ish ,  L A  
Zel lwood, FL 
San Francisco,  C A  
Hun tsv l l  l e ,  AL 
Shreveport,  LA 
San Francisco,  CA 
Acton, MA 
San Ramon, CA 
Norco, L A  

Hutchinson, KS 
Ruther ford,  NC 
Cambridge, MA 
Merkel, TX 
i l i l ley ,  TX 
Marysv i l  l e ,  WA 
LudSngton, MI 
Columbus, OH 
Pa inev i l  l e ,  OH 

Truck leak 
Tanker t r u c k  l eak  

R a i l  tank leak 
Tanker t r u c k  f i r e  
Chemfcal p l a n t  f i r e  
F i r e  i n  r a i l  y a r d  
O i  1 we1 1 blowout 
Chemical p l a n t  f i r e  
R a i l  tank leak 
T r a i n  tank ca r  l eak  
Chemical p l a n t  f i r e  
Rarge a c c i d e n t / f  i r e  
T r a i n  dera i lment  
Truck l eak  
Chemical p l a n t  exp los ion  
P i  pe l  i n e  break 
I n d u s t r i  a1 acc ident  
Tanker t r t t ck  l eak  
Gas p i p e l i n e  leak 
I n d u s t r i a l  leak  
Tanker t r u c k  leak 
T r a i n  dera f lment  

T r a i n  dera i lment  
Truck acc iden t  
Swimmlng pool  tank leak 
Truck acc iden t  
I n d u s t r i a l  tank leak 
T r a i n  dera i lment  
I n d u s t r i a l  acc ident  
Tanker t r u c k  l eak  
I n d u s t r i a l  tank leak  

Hyd roc  h l  o r i  c ac id  
N i t r i c  a c i d  and 

ammoni urn h i  f 1 uor i de 
N i t r i c  a c i d  
N i t r i c  a c i d  
? 
E thy lene ox ide  
O i  1 
Na p h t ha  
N i t r i c  a c i d  
Carbon d i s u l f i d e  
Phenol ic  foam 
? 
F tuorosu l  f o n i c  a c i d  
Yethy l  pa ra th ion  
Aminon i a 
Si1  icorte t e t r a c h l o r i d e  
Acids ? 
N i t r i c  a c i d  
PCB's 
Styrene ox ide  
Acid ? 
Rutadiene, propylene, 

c h i o r f d e ,  monomer 
Anhydrous ammonfa 
Styrene 
C h l o r i n e  
Ammon: a 
Phostoxi  n 
Ch lo r ine ,  i sobutane 
Rrml ne 
? 
Perch1 oromethl captan 

1 ,oon 
200 

2,  ooo 
2,000 

1 sn 
2,000 

? 
5n 

200 
500 

1 ,om 
1, ?Or! 
2,600 

30 
I ,  700 

IC),O@O 
Ian  
? 

30,000 
400 

4 ,OOF 
?O 

2110 
50 

POr) 
100 

1,oon 
5,000 

300 
5 

190 

0 
II 

0 

r) 
0 
0 
? 
0 
? 
0 
0 

12 
0 
6 

38 
23 
f-l 
5 
0 

24 
0 

i o  

0 
0 

37 
0 
0 
0 
0 
0 

0 

N 
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Table A-1.  (con t inued)  

Est imated 
numher o f  

eva cua t ed 
Oate l o c a t i o n  Ac c i den t desc r i p t i on Chemical people I n j u r i e s  

1 O/31/81 
11/2/81 
11/5/81 
11/11/81 
11/14/81 
1 1 /16/81 
1 2/ 1 /81 
12/17/81 
12/20/81 
12/23/81 
12/24/81 

1/14/82 
I / 20/8 2 
1 / 2 2/82 
1/31/82 
2/1/82 
2/2/82 
2/3/82 
2/ 3/82 
2/5/82 
2/25/82 
2/ 2 5/8 2 
3/9/82 
3/ 16/82 
3/19/82 

3/19/82 
4/4/82 
4/10/82 
4/11/82 
4/12/82 
4/12/82 

Hamburg, NY 
Columbus, OH 
Castaic, CA 
Quapaw, OK 
McKinney, K Y  
? 
Phoenix, AZ 
Tuscon, AZ 
Texarkana, TX 
Garland, TX 
Los Angeles, CA 

Boston, MA 
H a l e y v i l  l e ,  A 1  
Frametown, W V  
Lockbourne, OH 
Douglas, AZ 
Manchester, NH 
Stoudsburg, PA 
Creston, I A  
Lovington, 
Greensboro, GA 
Richmond, VA 
Lost Creek, WV 
North Shores, MI 
HuntsvSl le ,  AL 

Ludowici,  GA 
F a l l s  C f t y ,  NE 
Bel le,  WV 
S t .  Joseph, MI 
Tuscon, A 2  
Beaver Brook, PA 

T r a i n  dera i lment  
Truck leak  
Tanker t r u c k  leak 
T r a i n  dera i lment  
F i r e  a t  waste s torage s i t e  
Truck l eak  
Truck l eak  
Truck leak  
Truck acc ident  
Chemical p l a n t  f i r e  
Chemical p l a n t  s p i l l  

E l e c t r i c a l  t rans former  leak  
T r a i n  tank c a r  leak  
Truck acc ident  
T ra fn  dera i lment  
Warehouse f i r e  
Exp los fon  
Truck acc ident  
T r a i n  dera i lment  
Warehouse f i  r e  
T r a i n  car  leak  
I n d u s t r i a l  leak 
Truck acc ident  
T r a i n  dera i lment  
I n d u s t r i a l  acc ident  

T r a i n  dera i lment  
Chemical p l a n t  f i r e  
Chemical p l a n t  l eak  
T r a i n  dera j lment  
I n d u s t r i a l  leak  
Fumes from mine 

Methyl  c h l o r i d e  
Th iony l  c h l o r i d e  
Propylene d i c h l o r i d e  
To1 uene 
Arsenlc  
Methanol and acetone 
Perch1 oroe thy lene 
Bu ty l  a1 cohol 
A1 l y l  a1 cohol 
? 
Sulphur d i  onide 

P C R ' s  
Chl o rosu l  f o n i c  a c i d  
Xylene 
I sobuty r a 1 dehyde 
Acorga R5-100 
Benzene 
Aluminum c h l o r i d e  
Ethy lene g l y c o l  e t h e r  
? 
Phosphorus t r i c h l o r i d e  
Pentahorane 
Calcium carbonate 
Ch lo r ine  
Ethy lene g l y c o l  

Phenyl mercu r i c ace ta te  
Ammonjum n j t r a t e  
Ch lo r ine  
Phenols, e t h y l  benzene 
Phosphoric a c i d  

monoethy lether  ace ta te  

3 

4,500 
300 
300 
300 

RO 
300 

2 5  
? 

25 
400? 

50 

2,000 
2,000 

40 
350 
200 

1,900 
7rJo 
? 
500 

3,000 
? 
40 

600 
400 

10 
1,300 
2,500 

500 
30 
12 

0 
0 

75 
0 
0 
0 
1 
0 
? 
0 
0 

4 
0 
0 
0 
0 
0 
0 
0 

12 
2 
3 
0 
0 
0 

0 
0 
0 
0 
0 
? 

N w 



Table A-1. (continued) 

Date Location Accident rlesc: ip t ion  Chemical 

Estimated 
number of 
people I n  j u r i e s  
eva cu a t  ed 

411 5/82 
4/19/82 
4/21/82 
4/21/82 
4/22/82 
4/26/82 

5/4/82 
5/6/82 
51 12/82 
5/26/82 

6/2/82 
61 18/82 
7/1/82 
7/5/82 
7/7/82 
7/9/82 
7/16/82 
7120182 
7/24/82 
8/1/82 
8/3/82 
8/6/82 
811 a/a2 
819 2/82 
8/15/82 

6/82 
6/24/82 
8/25/82 
8/26/82 
9/5/82 
9/13/82 

w / a 2  

51301az 

San Jose, CA 
Parkersburg, WV 
Edinburg, I N  
Hazelwood, NC 
Farmersburg, WA 
Akron, OH 
Columbus, I N  
Lake Charles, LA 
h l u t h ,  MN 
Callao, MO 
I s l e ,  MN 
Ritchje ,  MD 
Gulfport, MS 
Avon, IN 
Danvi 11  e, IL 
Charlotte,  NC 
Sherwood, OH 
Bryant, A K  
Charleston, MV 
Dothan, A 1  
Fairmont, MY 
Casco, ME 
Montpelier, ID 
Adrian, M I  
Charlotte,  NC 
S a l t  Lake City , UT 
Bailey’s Crossroads, VA 
Akron, OH 
Chapin, SC 
Flornaton, AL 
Pla inf ie ld ,  IA 
Terminal i s l a n d ,  CA 
Charlot te ,  NC 

Train t a n k  car  leak 
Train tank car  leak 
Tr a i n de ra i 1 me n t  
Chemical plant  f i r e  
Chemical plant f i r e  
Industr ia l  leak 
T a n k  leak (farm) 
Train deraflrnent 
Chemical plant  explosion 
Train derailment 
Indust r i  a1 f i  r e  
Chemical plant leak 
I n d u s t  r i  a1 expl os i on 
Train derailment 
Chemical plant leak 
Industr ia l  chemical leak 
T r a i n  derailment 
Truck accident 
Train ca r  leak 
Chemical plant f i r e  
Industr ia l  f i r e  
Industr ia l  f i r e  
Industr i  a1 f i  re 
Chemical plant f i r e  
Truck leak 
Chemical plant leak 
Gas leak a t  spa 
Chemical plant leak 
Chemical plant leak 
7 r a i n  derai  I m e n t  
Warehouse f i r e  
Pipel ine leak 
Warehouse f i r e  

Anhydrous ammonia 
Rutyral dehyde 
? 
Chl o r i  ne 
Ammonia 
Ac ry 1 oni t r i 1 e 
? 
Butylene, ckl ori  ne 
Mallc acid 
Acetaldehyde 
? 
Kerosene 
? 
V i  nyl ch lor ide  
Hydrochloric acid 
Phenol 
B u t  adf ene 
Renzy’l e ch lor ide  
Hydrochloric a c i d  
Hexane 
Hydrochlorjc acSd 
? 
? 
Bromi ne/chl or ine  
Acids 
Chl ori ne 
Chl ori ne 
Sulphur monochloride 
Chl ori ne 
C1 inhydrous ammonia 
? 
Hydrochloric acld 
Sodi um hydrochl or i  t e  

? 
75 
10 

2,200 
300 

1,500 
400 
501) 

3,500 
25 
5n 

175 
5, con 

20 
5OP 
41) 

850 
500 
200 

1,000 
1,200 

150 
2 , 000 

? 
? 
? 
? 
200 
150 
350 
? 

50 
1,500 

0 

0 

0 
6 
0 
0 
0 
n 
0 
0 
? 
n 
0 
0 
0 
3 
0 

n 

n 

n 
n 
0 
0 
? 
0 
0 
0 
9 
0 
0 
0 
0 

a 00 

N 
P 



Table A-1.  (con t inued)  
~ ~~- 

E s t  i ma t ed 
number o f  

evacuated 
Chemical people I n j u r i e s  Date Locat i o n  Acc ident  desc r i  p t  i on 

9/ 15/82 
9/22/82 
9/28/82 
10/4/82 
1 O/ 7/ 82 
10/1 O/R2 
10/13/82 
1 o/ 2 2/82 
11/2/82 
11/12/82 
11/31/82 
12/1/82 
12/2/82 
12/11/82 
12/21/82 
12/22/82 
12/27/82 

1/5/83 
1/12/83 
1/15/83 
1/26/83 
1/26/83 
2/2/83 
2/3/83 

2/3/83 
2/7/83 
2/28/83 
3/10/83 
3/10/83 
3/14/83 
3/14/83 

Canton, MA 
Hanford, CA 
L iv fngs ton ,  L A  
Henr ie t ta ,  NY 
Midwest City, OK 
Newark, NJ 
Odessa, DE 
New York, NY 
Clear lake ,  I9 
I r v i n g ,  CA 
Orange, CA 
Murphysboro, I L  
San Franc isco,  CA 
Ta f t ,  L A  
Memphis, TN 
Vernon, Ca 
New Bal t imore,  M I  

Rmu?us, M I  
Watertown, NY 
? 
Coranado, CA 
I nd ianapo l i s ,  I N  
Avon, I N  
Thermal, CA 

Vine Grove, K Y  
New Orleans, L A  
Golden, CO 
Marjposa, CA 
Durham, Nc 
Terrytown, YE 
Hal lsburg,  TX 

Hazardous waste f i r e  
Tanker t r u c k  s p i l l  
T r a i n  dera i lment  
Truck acc ident  
Waste s i t e  f i r e  
Chemical p l a n t  exp los ion  
Truck acc ident  
I n d u s t r i a l  p l a n t  leak  
Truck tank leak 
Chemical p l a n t  leak  
Chemical p l  an t  expl osi  on 
T r a i n  dera i lment  
S p i l l  a t  r e t a i l  ? 
Chemical p l a n t  exp los ion  
T r a i n  dera i lment  
Warehouse leak 
Tanker t r u c k  leak 

Chemical p l a n t  leak  
Truck acc ident  
F i r e  i n  farm s to rage 
S p i l l  from t r u c k  
Chemfcal p l a n t  re lease  
Truck acc ident  
Warehouse f i r e  

T r a j n  dera i lment  
I n d u s t r i a l  leak 
Indus t  r i  a1 acc ident  
Tanker t r u c k  leak  
Chemical p l a n t  re1 ease 
Truck leak  
T r a i n  dera i lment  

? 
N i t r i c  a c i d  
Hydrogen c h l o r i d e  p l u s  mix 
Y i  x 
Mi x 
? 
V iny l  benzene 
Tr ichoroethane 
Tr ichoroethyene 
Ethy lene ox ide  
Styrene monomer 
P e s t i c i d e  
Mal a t h i  on 

V i  n y l  c h l o r i d e  
Methyl a c r y l a t e  
N i t r i c  a c i d  

N i t r i c  a c i d  
To1 vene d i  i socyanate  
Paraquat 
Hyd roc h 1 o r  i c ac i d 
S u l f u r i c  a c i d  
Propane 
Malath ion,  m i x  

v i n y l  c h l o r i d e  
Hy d roc  h 1 o r  i c ac i d 
S u l f u r  d i o x i d e  
N i t rogen  d i o x i d e  
Hy d r o c  h 1 0 r i c ac i d 
Ruty’l ace ta te  
Aluminum phosphate 
Phenol 

3 00 
300 

3,300 
3 no 
300 

50 
400 
100 
? 

2, oon 
3,000 

75 
2 50 

17,000 
50 

300 
200 

? 
7 00 
250 
I50 

2,500 
30 

251) 

50 
? 
? 
IO 
51) 

100 
4 00 

o 
0 
5 
2 
O 
0 

50 
40 

2 
30 

N 
yl 

11 
0 
8 
1 
0 
55 
8 

0 
3 
0 
0 

12 
7 
0 

0 
n 
37 

0 
0 
2 
0 



Table A - 1 .  ( con t inued)  

Es t  imated 
number o f  
people 
evacuated 

I n  j u r  i es Date Loca t ion  Accident d e s c r i p t i o n  Cheni ca7 

3/22/83 
3/22/ 83 
3/24/83 
3/29/83 

412 5/83 
5/3/83 
5/1O/33 

611 4/83 
611 5/83 
6/15/83 
6/15/83 
6/ 19/83 
6/20/83 
6/29/63 
7/2/83 

7/7/83 
711 3/83 
711 7/83 
7 / 1 a m  
71’ 2 015 3 
7/21/83 
7/22/83 
7 /  22/8 3 
7/25/83 
7/27/33 
7/28/83 
7/30/83 
8/2/83 
8/3/83 
8/3/83 

4/3/83 

6/7/83 

Marcus Hook, PA 
Taf t ,  LA 
Relmont Hills, PA 
Penderl ea, NC 
Matewan, WV 
Greenwood, L A  
N i v e r v i l  le, MY 
F u l l e r t o n ,  C A  
Muscatine, 1.4 
Campbell, NY 
Watkins Glen, NY 
Ut ica,  MI 
Nacogdoches, TX 
V i c t o r y  Mflls, Y Y  
H i  1 I s d a l e ,  NY 
Boston, MA 
Leadville, CO 

Exton, PA 
New Orleans, LA 
Fa r m i  ngt  on, MO 
Los Fresnos, TX 

MD 
lege,  MC 

Ocean City, 
G u i l f o r d  Co 
Seward, IL 
Baton Rouge 
North Rose, 
Phoenix. AZ 

L A  
NY 

Douglas, Kansas 
Baton Rouge, L A  
Just in ,  C A  
Newark, OH 
Westford, MA 

O i l  r e f i n e r y  exp los ion  
Chemical p l a n t  acc ident  
T r a i n  de ra i lmen t  
Truck acc iden t  
T r a i n  de ra i lmen t  
Truck s p i l l  
T r a i n  de ra i lmen t  
Waste s i t e  fumes 
T r a i n  de ra i lmen t  
Truck acc iden t  
T r a i n  de ra i lmen t  
Waste d i sposa l  s i t e  f i r e  
I n d u s t r i a l  acc ident  
Truck l eak  
I n d u s t r i a l  spf11 
I n d u s t r i a l  s p i l l  
I ndus t  r i  a1 chemical s torage 

s p i l l  
Truck leak  
Truck acc iden t  
I n d u s t r i a l  f i r e  
Warehouse f i r e  
I n d u s t r i a l  acc ident  
Chmi cal p l  a n t  re1 ease 
Chemical p l a n t  f l r e  
R a j l  t anke r  c a r  leak  
I n d u s t r i a l  exp los ion  
I n d u s t r i a l  f i r e  
Gra in  e l e v a t o r  f i r e  
T r a i n  c a r  leak  an3 f i r e  
I n d u s t r i  d l  accident  
I n d u s t r i a l  f i r e  
T r a i n  de ra i lmen t  

Propane 
Ac r o l  e i  n 
S u l f u r i c  a c i d  
Met h an0 1 
Ace t i c  anhydr ide 
Lead ox ide  
V i  nyl ace ta te  
Y i  x 
Ac ry 1 on i t r i 1 e 
Renzene 
Naphtha 
Toluene, hensene 
P a r a t  h i  on 
Andhyrous ammonia 
An hyd reus ammon f a 
Ammonia c l  o r j d e  
S u l f u r i c  a c i d  

? 
E t  k y l  ene d i  a m i  ne 
? 
A 1  d i  ca rb  
Xyl m e  
C R I  o r i n e  
? 
Styrene mnomer 
? 
? 
Ma la th ion  
V i  nyl c h l o r i d e  
MuriatSc a c i d  
? 
Methyl methac ry la te  

200 
600 
? 

1 ,om 
1 7 5  
100 

1 ,nnn 
1,7017 

200 
500 
I on 

a ,000 
1,5no 

53 
12 

200 
100 

400 
7 

IO0 
400 

a ,  DObl 
? 

1, m n  
1,100 

300 
? 

$0 
600 
? 
200 
3 no 

0 
0 
0 
? 
0 
2 
n 
0 
0 
0 
0 

118 
0 
0 
0 
0 

0 
0 
0 
0 

10 
0 
0 
0 

40 
0 
n 
0 
2 
0 
n 

n 

ro 
cn 



, 

Table A-1. ( con t inued)  

Date Loca t ion  Acc i dent desc r i  p t  i on Chemical 

Est imated 
number of 
people 
evacuated 

I n j u r i e s  

8/4/83 
8/10/83 
8/12/83 

9/2/83 
9/16/83 
9/21/83 
9/30/83 
10/4/83 
10/1 0/83 
1 O/ 24/83 
11/4/83 
iiiin/83 
11/23/83 
12/5/83 
12/5/83 
12/27/83 
12/29/83 

1/4/84 
1/11/84 
1/12/84 
1/17/84 
1/24/84 
1/29/a4 
1/31/84 
2/5/84 
2/5/84 
3/5/84 
3/ 16/84 
3/3 1/84 
4/5/84 

a/ 31/93 

Newark, NJ 
A t lan ta ,  GA 
Benic ia ,  CA 
Pensacol a, FL 
Murdock, IL 
San Jose, CA 
Sa? i sbury , NC 
Peoria, I L  
Portsmouth, VA 
N e w  Rrunswick, NJ 
Glenns Ferry,  In  
D e t r o i t ,  M I  
Evansv i l l e ,  WY 
Char lo t te ,  NC 
M i  ami town, OH 
Houston, TX 
Houston, TX 
Chadbourne, NC 

Shoals, I N  
Kanar rav i l  le ,  UT 
Champaign, I L  
L i  verpool  , PA 
P r a r i e  Du Chlen, HI 
Jacksonv i l l e ,  FL 
Wichita, KS 
A1 ameda, CA 
Par is ,  K Y  
Jersey City, NJ 
Shreveport L A  
Bakers f i e ld ,  CA 
Siloam Springs, AK 

Hazardous waste d isposa l  
Truck s p i l l  and f i r e  
T r a i n  ca r  l eak  
T r a i n  dera i lment  
T r a i n  dera i lment  
Truck s p i l l  
Chemi c a l  p l  an t  expl o s i  on 
I n d u s t r i a l  f i r e  
T r a i n  c a r  f i r e  
Warehouse f i r e  
I n d u s t r i a l  f i r e  
I n d u s t r i a l  f i r e  
T r a i n  deraf  lment 
I n d u s t r i a l  f i r e  
Truck f i  re 
Chemical p l a n t  f i r e  
I n d u s t r i a l  f i r e  
Truck acc ident  

T r a i n  dera i lment  
Truck acc ident  
I n d u s t r i a l  exp los ion  
Truck leak  
I n d u s t r i a l  leak  
I n d u s t r i a l  f i r e  
I n d u s t r i a l  leak  
Truck leak 
T r a i n  dera i lment  
Chemical f i r e  
Truck acc ident  
I n d u s t r i a l  leak  
T r a i n  de ra i lmen t  

? 
Sodi urn hyd rosu i  f i t e  
Anhydrous d imethy l  am1 ne 
Methanol 
Propane, s u l f u r i c  ox ide  
Methyl ene bromide 
S u l f u r f c  a c i d  
? 
Ammon’urn n i t r a t e  
Sodium n i t  r a t e  
Prophine 
Acety lene 
S u l f u r i c  a c i d  
M i  x 
Ces i um 
Kerosene, naphtha 
Butane 
Acetone, t o l u o l  

Thionyl  c h l o r i d e  
Mi x 
Ni t rogen  
Methyl ace ta te  
h m o n i  a 
PCR’s 
Sul phatep 
Ace t i c  anhydr ide 
S u l f u r i c  a c i d  
M i  x 
Hydroch lo r i c  acid 
P y r i d i n e  
Glyco l ,  a n i l i n e ,  

a c r y l  on i  t r i  1 e 

? 
170 
30 

150 
175 
? 
250 
100 

a ,200 
60 

200 
? 

10 
? 
200 

2,000 
100 
300 

150 
? 
? 
10 
130 
50 

150 
? 

33 
150 

10 
? 

1 ,oflo 

700 
50 
0 
0 
0 
0 
0 
0 
1 
0 
0 

0 
0 
0 
0 
0 
0 
20 
0 
0 
3 
0 
0 
0 



Ta hl e A-1 . ( cont i nued) 

Date hocat i on Accident desc r i  p t  i on Chmi cal 

Estimated 
number of 
people In ju r i e s  
evacuated 

4/9/84 
4/10/84 
4/10/84 
4/24/84 
4/25/84 
4/27/84 

§/I 4/84 
5/17/84 
5/23/84 
6/4/84 
6/13/84 
5/17/54 
6/21/84 
6/25/54 
7/3/84 
7/  19/84 
7/23/84 
7/28/84 
9/2/84 
8/4/84 
8/6/84 
8 /  1 0/84 
8/11/34 
8/14/84 
8/15/84 
8/ 15/84 
d/9 7/84 
e/ 20/ 84 
8/ 2 3/84 
8/24/84 

9/1 Dl84 

5/2/84 

9/5/84 

Austin, TX 
Bossier City , L A  
Marshvil l e ,  NC 
A1 huquerqrre, Ml 
Vernon, CT 
Phoenix, AZ 
Oakland ,  C A  
§anta Barbara, CA 
Warsaw, IN 
Memphis, TM 
Montpel j er ,  OH 
Gainesville, F t  
Charleston, WV 
Kansas City, MO 
J e l i e t ,  I t  
Elizabethtown, K Y  
Flornation, AL 
RSverside,  HJ 
Houston, TX 
Cadil lac ,  PI1 
Ki t tanni  ng, PA 
Hamtramck MI 
Madera, Ck 
Baton Rouge, L A  
FLoevil l e ,  IA 
Ssrnshurg, CT 
Vuscon, 91 
F1 m: ngton, M: 
Muncie, IN 
Austjn, TX 
Queensburg, M Y  
Archer, FL 
Da l l a s ,  TX 

Indus t r ia l  leak 
Truck s p i l l  
Train derailment 
Industri  a1 f i r e  
Indust r i  a1 f i re 
Indus t r ia l  f i r e  
Railcar t a n k  leak 
Truck s p i l l  
Indus t r ia l  f i r e  
TraS n derailment 
Truck s p i l l  
Warehouse f i r e  
Power transformer l e a k  
Industri  a1 f i re 
Truck leak 
Truck accident 
Train derailment 
Warehouse f4 re 
Ship explosion 
Industrial explosion 
Indus t r ia l  s p i l l  
Warehouse f i r e  
BJa rehouse f i  re 
? 
Trai n derai  1 rnent 
Chemical p l a n t  explosion 
Indus t r ia l  leak 
Warehouse f i  re 
Train derailment 
Chemical p l a n t  f i r e  
Truck accident 
Indus t r ia l  f i r e  
Rail t a n k  c a r  leak 

Sodi um hyd roxi de 
Gasoline 
Methanol 
I)i I ,  methanol, rnjx 
Sulfur dioxide 
Sul fur ic  acid 
Chl or i  ne 
Sulfur ic  acid p l u s  mix 
? 
k e t i c  anhydride 
? 
Pest i c i  des 
PC B 
Sol vents 
Ammon i a 
3 
Propane 
? 
A I  uml num phosphide 
TrSchl oroethylene 
Nit ropropane 
hmmania 
Mi x 
Chi o r i  ne 
Chlorine 
? 
Cb7 clrine 
PCR'S 
4c ry  1 on 4 t r 4' 7 e 
Mi x 
Hypochl or- i te  
Pest ic ides  
V i  ny t  ace ta t e  

3 50 2 
? n 

2,100 0 
4 OD 0 

I n  0 
700 15 
2n13 13 

3,5130 21 
? 0 
mc! 0 
20 5 

700 4 
? 0 

1 5  0 
? n 

IC! 0 
125 0 

75 0 
? ? 

5 0 
7 5  3 

200 0 
? 64 
250 15 
4@ 0 

1 Ti0 0 
7 7 

ROO 27 
250 0 
? n 
100 n 

1,200 0 
? 0 



Table A-3. ( con t inued)  

Date Locat ion  

~ 

Acc ident  d e s c r i p t i o n  Cherni c a 1 

Est imated 
number o f  
peopl e I n j u r i e s  
e vacua t ed 

9/11/84 Conway, PA Rail tank c a r  leak  Styrene ? 0 
9/24/84 S t .  louis,  MO I n d u s t r i a l  s p i l l  ? ? 0 
9/28/84 Royton Reach, FL Chemical p l a n t  f i r e  Mi x 2 no 0 
10/4/84 S p r i n g f i e l d ,  MO Truck acc ident  Ammonium n i t r a t e  7 SO 0 
10/10/84 Newark, NJ I n d u s t r i a l  f i r e  Cyanide, s u l f u r i c  a c i d  50 0 
11/6/84 Tyl ertown , MS I n d u s t r i a l  spfll Anhydrous ammonia ? 0 
11/14/84 Downfngton, PA T r a i n  car leak  ? 29 fl 
11/15/84 Middlepor t ,  NY Chemical p l a n t  leak Methyl i socyanate  6 00 10 
11/30/84 Girard,  OH Truck leak  T i tan ium t e t r a c h l o r i d e  250 0 
12/25/84 Monson, MA Chemfcal p l a n t  leak ? 100 0 
12/29/84 Mal ta  Bend, MO I n d u s t r i a l  f i r e  Anhydrous ammonia 150 (3 
12/31/84 Li t t le  Rock, AR T r a i n  c a r  l eak  Ethy lene oxide 2,500 0 

h) 
W 
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