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FORWARD

EPA published criteris for selecting substances on s listirg
of ecutsly hezardous substsnces, as wsll as a list resulting from
ths applicetion of those criteria, in Decembar 1953. Guidance
documsnta for meking usa of ths critsrie and list vers xade
availeble at the seme tixe. These matsrials ware publieshed as
intarim finsl documents, with opportunity for public reviev and
comment.

The dets base that is the subject of this report vas devel-
oped ese a part of the process of establishing tha criteris, and
information from the data bass vaa uaed in drafting tha published
criteria. EPA plens to add other records to the historicel
profile presentad in this intsrim finel report, in order to eid
in ths validetion of the liat-making criteris. Currant plens are
to supplesment the current 3,121 records with records from twe
edditional ysers of dats from tha National Responss Center and
from one or more Stata sources.
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ACUTE HAZARDOUS EVENTS DATA BASE:
EXECUTIVE SUMMARY

Tha Acuta Hazardous Events (AHE) Dats Base was assembled as
part of EPA's review of the dangers posed to tha U.S. public and
industrisl workers by sudden, accidental releases of toxie
cheajicals. Concern over such releases vas heightened by the
tragic incident that occurred on December 3, 1984 in Bhopal,
India. EPA forzed an Acute Hazards List Workgroup to investigate
the safety-related characteristics of U.S. industry with regari
to accidental chemical releases that could pose exceptional risxs
to human health, and to identi?y the chemicals or situstions thas
sppear to represent unusually high risks. In late May 1985, the
decision was made to assenble an Acute Hazardous Events Data Baee
as part of the Acute Kazards List review process.

PURPOSE AND APPROACH

The main purpose of the AHE Data Base i3 to characterize tha
xinds of events releasing acutely toxic substances in the U.S$.,
the substances involved, end the causative factors leading %2
their release. 7Tha AHE Data Base provided an historical perspec-
tive to members Of the Acute Hazards List Workgroup, in order to
select criteria for a priority list of acutely hazardous
substances. EPA vanted to ensure that the resulting priority
list was relevant to recent accident history in tha U.S. The AHE
Data Base vas not constructed to serve as a basis for nation-vide
estimates of frequencies of events, quantities released, or tleir
consequences. Emphasis was placed on acquiring a measure of tle
scope of events, ratl than on estimating quantities precisely
or frequencies of releases.

An important factor in the AHE Data Base development vas the
need for it to ba assembled quickly in order to support other
aspects of the analysis process. Because of the rigorous time
constraints, several criteria were employed to screen data for
inclusion in the AHE Data Base. Emphasis vas placed on incidents
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that "had acute hazard potential. Incidents that involved deacx
or injury were given highest priority. EPA further directed tha:
priority be given to incidents involving chemicals released ir=s
the air. Chemical raleases were given priority over petroleun-
related and other types of releases. Releases involving larze
quantities of material wvers given priority, and events releasisy
lass than one pound of materials wvers not coded. Incidencs
involving evacuations also vere given priority.

Although the data base includes evsnts of many typea and
with a vida range of consequences, the ANE Data Base has been
purposely blased (through these data collection criteria) towas:
events considered to have the greatest potential for sudden,
large-scale harm to the populace. Thus, the summary statistiss
obtained from the data base are not reflective of the totalityo*
potentially hazardous domestic materials.

DATA SOURCES AND COVERAGE

The data base contains J,121 records which, through
sanpling, represent 6,928 separate events. The records came fro=
thirteen public sources chosen bec of their accessibilizy,
their potantial to yield a large nu r of events eting the
sslection criteria described above, and their geographic
coverage. The events occurred mostly from 1900 to mid-1985, with
1983 and 1984 most heavily repressanted.

One nation-wide government source, the National Resporse
Center, contributed 1,225 records. A multi-state regional
source, EPA's Region 7, provided 31) records. Five offices o?
four state governments were the source of 1,029 records. rFour
daily newspapers and one vire service contributed 290 records
Finally, 64 records wvare obtained froa a summary prepared by an
engineering consulting firm specializing in industrial accidents.
Sea Exhibit A.

EVENTS WITH INJURIES OR DEATHS

Human casualties occurred in fewer then seven percent of the
recorded events. These events =-- a total of 468 -- lad to 123
deaths end 4,717 injuries, ranging in severity from tesporary
respiratory problems treated on-site to critical injuries ard
extended hospitalizations. Information on causation vas scanty
in most records. Sae Exhibit B.

four highe-volume industrial inorganic chemicals (chlorirs,
aamonia, hydrochloric acid and sulfuric acid) together vere
reported to have been released in over 23 percent of the events
recording human casualties. See Exhibit C. More than 203
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sdditional identifiable substancea were recorded as released
during events essociated with deaths or injuries, with industrial
organic chemicals, as a class, contributing the largest nuaber of
events with human casualties. See Exhibit D. At least another
200 substances vere racorded as being released in events nos
resulting in deaths or injuries.

Events reported vith human casualties included some with
very large quantities and some vith very small quantities re-
leased. See Exhibit E. Similarly, the inherent toxicity of the
substances released need not necessarily be particularly high for
desths or injuries to have occurred. Exhibit F {llustrates tx:
shoving that as many evants were recorded vwith substances in *:e
two least toxic Reportable Quantity categories (i.a. RQ » 8,000
pounds and 1,000 pounds) as wvere recorded for the tvo mOSt toxic
categories (i.e. RQ = 1 pound and 10 pounds.) When the charac~
teristics of the released substances are exasmined, toxicity ap-
pears to be the cause of most of the injuries recorded, while
flammability and exploeivity are tha mechanisas associated with
most of the fatalities in the data base. See Exhibit G.

Transportation releases account for 25 percent of all events
in the data base, and a aocmevhat higher percent of death or
injury events (33 percent.) See Ixhibit H. Trucks are the pre-
dominant sode of transport in the death and injury events. Among
events with human casualties at fixed facilities, storage vessels
play a much larger role as release points than they do among
events not leading to deaths or injuries.

When viewved from an industry perspective, the Chemicals asnd
Allied Products and the Petroleusm Refining industries together
account for 34 percent of the reported injuries, and more than
half of the reported deaths. The transportation industries
account for 16 percent of the reported injuries and adbout one-
fourth of the reported deaths. Industries or vendors that use or
store chemical or fuel preducts account for about 25 percent o?f
the deaths and injuries. Ses Exhibits I and J.

OTHER EFFECTS

Information on evacuations, property damage and environaen-
tal damage was seldom provided in the records exasined. 1In
records furnishing such information, evacuations totaled more
than 217,000 individuals, wvith one svent accounting for an esti-
mated 20,000 evacuated people. Information on environmental and
property damage was usually expressed in vague terms. However,
one source reported 64 large-scale industrial accidants (over a
28 year period) having an average estimated econoaic cost of
$30 million each (in 1984 dollars), with one event resulting in
more than $100 million in estimated damages. See Exhibit K.
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QUANTITIES RELEASED AND ASSOCIATED FACTORS

Eighty percent of the events reported a quantity for the
zaterial releaced, and the amount renges from e fev pounds to
well over 100,000 pounds. See Exhibit L. Amount released
exceeds 1,000 pounds for over )8 percant of the recorded svents.
Releases over 100,000 pounds occur in less than thrse percent of
the events, but these events eccount for 9) percent of the total
quantity of materials raleassd. The total gquantity reported
released for all events exceeds 420 million pounds.

over 80 percent of tha events in the deta base reported the
at least one of the substances released was a liquid: 16 percen
of the events involved the release of & gas; end J percent of the
events involved the release of a solid.

Among svents occurring at fixed facilities
predominent end effect, folloved by vepor re ses, fires, end
explosions. Storage Vvessels, process vessals, and velves or
piping are responsible for neerly equal shares of in-plant
events, (see Exhibit M) but storage vessels typicelly relesse
nuch larger quantities than the other release points in a plent.
Equipzent failure is the csuse most frequently reported for in-
plant esvents, followed by operator error. See Ixhibit ¥
Accident causes era difficult to essess for many of the events :-
the data dase, however.

spills ere the

Over half of the in-transit events involve trucks, end
another 3¢ percent involve reil cars. Sees Exhidbit 0. Over 38
percent of the in-trensit releeses sten from a leak, end another
20 percent from collisions. Ses Exhibit P. Although few events
wers reported for pipelines, those spills dwarf other in-transitc
releases in terms of totsl quantity relsesed.
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EXHIBIT A

PISTRIBUTION OF EvnTy By e ane
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ACUTE HAZARDOUS EVENTS DATABASE

OCCURRENCE OF INJURIES OCCURRENCE OF DEATHS
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EXINBIT C

ACUIE HAZARDOUS LVENTS DATABASE
DISTRIBUTION OF EVENTS BY CHEMICAL FOR DEATH/INJURY £EVENTS

Contrlbution of the 10 Most Frequently-Occursing Chemicals to the Events with Deaths o¢ njusies

MOTHYL ALCOHOL
0.4%

NUMDER OF TVENTS = 468 9n UM HYDRONIC
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EXHIBIT D

DISTRIBUTION OF EVENTS WITH INJURIES

Contribution of Chemical Caotegories

Unknown (5.5X)

Other Chemicals (3.6%) Chlorine/Alkalies (10.1X)

Pstroleum Refining (6.4%)
Explosives (0.7X)

Indust Inorganics (18.7%)
Fertlizer (11.7%)

Pesticides (4.6%) Industrial Goses (2.2%)

Plostics (5.7%)

Industriol Orgonics (30.8%)

HUMDER OF TVINTS = 468
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% OF TOTAL

EXIIBIT E

ACUTE HAZARDOUS EVENTS DATABASE
FREQUENCY DISTRIBUTION BY RELEASE SIZE
FOR EVENTS INVOLVING DEATHS AND INJURES
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% of injuries or X of Deoths

EXHIBIT G

ROLE of FIRE/EXPLOSION vs TOXICITY

As Apparent Cause of Deoths or Injurles
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IN—-PLANT VS. IN-TRANSIT EVENTS IN-PLANT VS. IN-TRANSIT EVENTS

ALL EVENTS DEATH/INJURY EVENTS
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NUMBER OF [V 8 NUMDER OF EVENTS = 468



EXHIBIT |

Reported Number of Injuries
Distribution by Industry Sector
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TOTAL INJURIES 4717 1n five year period
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EXHIBIT J

Reported Number of Deaths
Distribution by industry Sector
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EXHIBIT K

EVENTS WITH HIGHEST DAMAGE COSTS

(COVERING A 28 YEAR PERIOD)
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EXINBIT L

ACUTE HAZARDOUS EVENTS DATABASE
FREQUENCY DISTRIBUTION BY RELEASE SIZE
FOR ALL EVENTS

40-

NUMBER OF CVENTS = 5207
AMOUNT RELEASLD = 420 MILLION POUNDS F
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IN-PLANT EVENTS BY LOCATION IN—-PLANT EVENTS BY LOCATION

ALL EVENTS DEATH/INJURY EVENTS

0000000000



EXHIBIT N

ACUTE HAZARDOUS EVENTS DATABASE

IN-PLANT EVENTS BY CAUSE

ALL EVENTS

NUMBER OF EVENTS = 5179

IN-PLANT EVENTS BY CAUSE

DEATH/INJURY EVENTS

NUMBER OF EVENTS = 304
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IN-TRANSIT EVENTS BY MODE IN-TRANSIT EVENTS BY MODE

ALL EVENTS DEATH/INJURY EVENTS
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IN-TRANSIT EVENTS BY CAUSE
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