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The Mary Kay O’ Connor Process Safety Center was established in 1995
with agoal to improve chemical safety in the chemical processindustries.
The Center isassociated with the Texas Engineering Experiment Station, of
TheTexasA&M University System, Chemical Engineering Division.

The Center provides auniquely neutral forum to address chemical process
safety for all stakeholders, industry, government, labor, and the general
public.

This document represents the collective work of the Mary Kay O’ Connor
Process Safety Center researchers and staff in support of the National
Chemical Safety goals. The ongoing research efforts of the Center will be

presented in similar documents aswork is continued. Each research
document servesasan individual step in achieving the national safety goals.
These documentswill beincluded in an overarching document pertaining to
chemical safety inthe United States.

Theresearch presented in thisreport was conducted by the Mary Kay O’ Connor Process Safety
Center. Theopinionsand analysisexpressed in thisreport are solely theresponsibility of theMary
Kay O’ Connor Process Safety Center.
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Feasibility of Using Federal Incident Databases

to Measure and Improve Chemical Safety

(1.0 I ntroduction )

Many federal agenciesgather information about the chemical industry. Under statutory mandate, the agencies
gather dataon releasesof chemicals, and oninjuries, illnesses, and fatalities caused by chemicals. Thesefedera
databases, some of which havereceived information for over three decades, may providetheinformation
needed to develop trends of chemical-related incidents. However, despitethe magnitude of dataavailable,
chemical industry stakehol ders cannot answer the question, “How do we assess chemical safety inthe United
States?”’

INn 1995, the U.S. Environmental Protection Agency (EPA) stated initsUsers Guideto Federal Accidental
Rel ease Databases, “ The existence of many different (and often incompatible) federal databases makesit
difficult to develop anational picture of the problem of accidenta releases.” EPA aso determined federa
databases do not provide comparabledatasets. Thislack of standardization hasinhibited datainterpretation,
comparativeanaysis, and cross agency use of accident datato makeworkplacesand communities safer.

TheMary Kay O’ Connor Process Safety Center (Center) conducted areview of seven federal databasesto
determinewhichinformation would be useful for analyzing chemical incidentsand establishing indicatorsonthe
statusof chemical safety inthe United States.

Specifically, with thisreport, the Center reviewed federa databasesto determine:

The strengths and weaknesses of the databasesfor the purposes of creating chemical safety metrics,
Thetype of vetting processthat must be used to produce accurate data;

Whichinformationin aspecific federal database can providethe meansto establish abaseline measure-
ment of chemica sdfety;

What other types of information can be gathered about chemical safety from the databases (e.g., causes
and consequences); and

Waysto improvethe databases and the ability to measure chemical safety.

The Center identified thefollowing federal databasesthat providetheinformation needed to establisha
measurement of chemica safety at fixed facilities:

Nationa Response Center (NRC) Incident Reporting Information System (IRIS);

EPA Risk Management Program (RMP) 5-year Accident History Database,

EPA Accidental Release Information Program (ARIP) Database;

Bureau of Labor Statistics (BLS) Databasesfor the U.S. Occupational Safety and HealthAdministra
tion (OSHA);

U.S. Centersfor Disease Control and Prevention (CDC) Wide-ranging On-line Datafor Epidemiol ogi-
ca Reporting (WONDER); and

U.S. Department of Health and Human ServicesAgency for Toxic Substancesand Disease Registry
(ASTDR) Hazardous Substances Emergency Events Surveillance (HSEES) Database.



CZ.O Background and the National Chemical Safety Pr ogram)

The Center undertook thisreview of databases as part of the National Chemical Safety Program (NCSP). This
effort drew on the expertise and advice from aRoundtable, composed of adiversegroup of stakeholders
involvedin chemica safety. The Roundtable established thefollowing national goasfor chemical safety:

Chemical incidents are zero:;
Chemical enterprises have earned the public’s trust; and
Public, government, and facility interactions improve safety and reduce risk.

Membersof the Roundtabl e recognize that attaining the nationa goasisalong-term proposition and therefore
should not establish atimetablefor achievement. All stakeholders should remember it isimportant to show
progresstowardsthegoal, rather than to focus solely on an absol ute standard. To show progress, an accurate
measurement of chemical safety inthe United States must first be determined to provide abenchmark against
whichto measure progress. Whileaclear understanding of the current state of chemical safety isbeing
established, the stakehol ders should work to achieve the national safety goals.

At the 1999 Roundtable meeting, the stakehol ders provided the Center with apreliminary discussion of
chemical safety indicatorsthat could measure the status of chemical safety and, specifically, themovement
towardthevisonof “chemica incidentsarezero.” The potential measuresand indicatorswereidentified as.

Trendsintotal number of incidents;

Trendsinthe number of facilitiesreporting incidents, including the percent of reporting fecilities;
Trendsinpublicizing near-misses;

Trendsintheuseof safety culture building programs; and

Trendsintheleve of effort toingtal prevention programs.

For the"trendsin total number of incidents,” the Roundtable recommended that anincident report should
includethefollowing criteriaand characteristics:

Theappropriateitemsfromthe definition of anincident;

Quantitiesreleased;

Severity of consequences,

Ownership; and

Thetypeof information required in variousreports submitted to government agencies.

These measuresand indicatorswerethe starting point for thisreport in ng thefederal databasesfor useful
information that may provide measurements. The Center isconducting subsequent analysisto determinewhich

indicatorswill providethemost valuabledata. Thisanalysiswill bepresentedinafuturereport.



C 3.0 Definitions )

Inits 1995 Users Guideto Federal Accidental Rel ease Databases, EPA states, “ Each regulatory agency
charged with controlling hazardous material has devel oped at | east one accident reporting system or databaseto
accommodateits specific accidental rel ease notification requirementsand data needs. Consequently, the
databasesreflect different statutory definitionsand terms(e.g., spill, rel ease, accident, incident), different
chemical lists, and different impact concerns(e.g., death).”

Prior tothereview of federal databases, the Center established specific criteriaand limitationsin its scope of
work to establish information specification priorities. Thissection providestherequired definitions, reasoning,
and limitations needed to analyze the databasesto determine the status of industrial chemicd safety inthe United
States.

The Center established itsown definitionsto arrive at the most cons stent and inclusive definition for severa key
terms, such asincident and hazardous substance.

Chemical safety isdefined as:

The management principles and systems applied to the identification,
understanding, and control of hazards involved in the manufacture or use of
chemicals to prevent injuries and incidents.

A fixed facility isdefined as:

Any building, structure, piece of equipment, or installation involved in the
manufacture or use of a hazardous substance that is located at one location
or belongs to the same industrial group or under the control of aone person
from which an incident could occur.

A chemical incident isdefined as;

The sudden unintended release of or exposure to a hazardous substance
that results in or might reasonably have resulted in, deaths, injuries, significant
property or environmental damage, evacuation or sheltering-in-place.

A hazardoussubstanceisdefined as:

Any chemical, including a petroleum product, that is toxic, reactive, flammable,
asphyxiating, or that presents a potential hazard to people, the environment,
or property because of pressure or temperature.

Thesedefinitionsutilize common e ementsfrom across severd federa agencies, including: the EPA Chemical
Emergency Preparednessand Prevention Office; OSHA ; U.S. Chemical Safety and Hazard Investigation Board;
U.S. Coast Guard; the U.S. Department of Transportation (DOT) Office of HazardousMaterials; theDOT
Officeof Pipeline Safety; the U.S. Department of Interior MineralsManagement Service; the U.S. Department
of Health and Human ServicesATSDR,; U.S. Bureau of Alcohol, Tobacco and Firearms; U.S. Mine Safety and
Health Administration; and the National Response Center.

However, thisreport analyzesmany datasourcesthat employ other criteriain the definition of “incident.” Where
possibletherecordsarefiltered to meet the Center’ sdefinition. In other cases, thiswasnot entirely possibleand
theinformationwasusedinan“asis’ form.



Incidentsinvolving the manufacture, processing, packaging, storage, trangportation, distribution, and commercia
use of hazardous substancesareincluded in the Center’ sdefinition. Theemphasisin thisreport ison fixed
facilities. Consumer products, drugs, acoholic beverages, biologica agents, radioactive materias, and vehicle
fuel areexcluded fromthisreport.

3.1 Inclusions and Exclusions of I ncidents

Thedefinition of anincident adopted in thisreport isintended to be broad enoughtoincludeall significant acute
incidentsinvolving hazardous substancesin commercia settings.

However, thereare several reasonsto limit thedefinition to excludeincidentswith avery low probability of
causing harm. The number of incidentscould be endlessif limitationson thetypesof chemicalsand quantities
released are not employed. In addition, to fully understand incidents, reliable dataabout each incident, itscause,
and effectsmust befully documented.

For example, theU.S. Coast Guard' sdataon oil spillsprovide alesson onthetrade off between the number

of incidentsand their significance. In 1998, the U.S. Coast Guard recorded 8,315 spills, of which 7,962

(95.8 percent) werelessthan 100 gallons. Only 353 spillsweregreater than 100 gallons. Yet, these 353 spills
accounted for 95.7 percent of thetotal volumeof oil spilled. For the 7,962 spill sthat werelessthan 100 gallons,
themedian spill sizewasonegallon.

Setting limitsfor other chemicasisfar moredifficult duetowidevariationsin vol atility, reactivity, flammability,
and toxicity. For many substances, rel ease quantities of oneto 10 poundsmay cause significant harm (e.g.,
hydroflouricacid).

In an attempt to gather themost val uable dataand limit incidentswith avery low probability of causing harmor
arenot directly related to the purposes of thisreport, the Center hascompiled alist of incidentsthat will be
included and excluded.

For the purposes of thereport, incidentsthat will beincluded for fixed facilitiesare:
Incidentsthat involveprimarily legd activities, evenif lawsareviolated during theactivity;

Firesand explosionsinvolving portableliquid propane gas (L PG) tanks, if they involveafailure of the
tank or integral valves,

Drowninginwater, if chemicasaretheinitiating cause,

Incidentson offshoreplatformsin U.S. watersareincluded if they involveoil and gas processing;
Incidentsat government facilities;

Hazardouswaste Sites;

Firesinwarehousesthat contain chemicals, if thechemicalsareinvolved inthefireor lead to evacua-
tionsor sheltering-in-place, evenif the cause of thefirewasnot related to the chemicals;

Sheensof oil onwater, if the spill islargewith known consequences or causes;

Spillsof “smdl” quantitiesof low hazard materid s, such asambient temperature and pressure hydraulic
fluid, lubricants, heat transfer fluids, and antifreeze, only if there are known consequences; and

Explosionsof blasting materialsand pyrotechnicsduring their manufacture, storage, and transportation.

In an attempt to limit the number of incidentswith alow probability of causing harm or arenot directly related to
industrial chemical safety, theincidentsthat will beexcluded for fixed facilitiesare:



Inherently illegal activitiessuch asillicit drug manufacturing, arson, terrorism, theft, andintentiond illega
dumping of chemicals,

Residential firescaused by natural gas, L PG distribution systems, or gas appliances,

Firesand explosionsinvolving L PG tanksthat invol ve appliancesand supply hoses;

Spillsof vehiclefud and vehiclefires;

Drug overdosesand drug poisonings,

Intentiond inha ation of chemicas(i.e., huffing);

Poisoning dueto carbon monoxide asaresult of poor combustioninaresidenceor fromavehicle;
Incidentsat private residencesinvolving consumer products used by the occupants,

Minefiresand explosonsinvolving naturally occurring gases,

Blowoutsresulting from natural pressureinan oil or gasfield;

Incidentsinvolving radioactive materia's, unlessachemica reaction caused or significantly contributed to
theincident;

Sheensof oil onwater, if the source, quantity, or effectsare unknown;

Spillsof “smdl” quantitiesof |ow hazard materials such asambient temperatureand pressure hydraulic
fluid, lubricants, heat transfer fluids, and antifreeze, unlessthere are known consequences; and

Damage andinjuriesresulting from theintentiona detonation of blasting materiad sand pyrotechnics.

C4.0 Review of Federal Databases)

The Center conducted athorough analysisof many existing federal databasesthat accept informationon
chemical incidents. Asshownin Table 1, seven federal databaseswere analyzed because they provided the best
publicly-availableinformation that could be used to establish metricsof chemical safety at fixed facilities. This
section providesan overview of theinformation captured by federal databasesincluding:

Covered universe, whichexplains

Table 1: Available Federal Databases

what type of facilitiesmust report
. Agency Databases
and What regLIlatlon mmdateSthe : Risk Management Program (RMP)
gatheﬂ ng Of the data U.S. Environmental Protection S-year Accident History
i i i ichi - Agency - Accidental Rel Information P
Timeperiod duringwhichinfor Ay el Retease Informaion Program
mation has been collected,

. . f . Wide-ranging On-line Data for
Collection method, which Sonters for Risease Conlrol and Epidemiological Reporting (WONDER)
eXpIaI ns hOVV the@ency gathas . Occupational Injury and lliness (Oll)
the requi red Informatl on: Occupation Safety and Health

.. ! Administration (OSHA) . Census of Fatal Occupational Injuries
Principal dataelementsof the (CFoI)
gatabase tha; pr:ow de alE)g ef National Response Center (vacy | | Incident Reporting Information System
eSCr ptlon of t etypeo ata
foundinthe datab&, Agency for Toxic Substances and - Hazardous Substances Emergency Events
Strengths of thedatabase: and Disease Registry (ATSDR) Surveillance (HSEES)

Weaknesses of the database.

After each database discussion isadescription of the vetting processthat the Center conducted to extract useful
data. Thissectionisfollowed by examplesof resultsthat the datacan produce. The strengths and weaknesses
that each database providesisdiscussed in relation to the Center’ sobjectivefor the NCSP.



4.1 Incident Reporting I nformation System (IR1S) Database

Covered Universe

Time Period

Collection Method

Principal Data
Elements

IRIS containsdataon reported rel easesfrom fixed facili ties, marine/offshore
facilities, pipelines, and transportation vehicles. Many federal statutesrequire
reporting of rel easesto the National Response Center (NRC).

Oil spillsarereported unde:

Section 311(b) of the Federal Water Pollution Control Act of 1973;
Section 306(a) of the Outer Shelf LandsAct Amendmentsof 1978; and
Section 18(b) of the Deepwater PortsAct of 1974.

Chemicd spillsarereported under:

Section 302 of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980;

Section 304 of the Emergency Planning and Community Right-to-Know
Act of 1986; and

Federd Hazardous M aterials Transportation Laws.

Pipdine spillsarereported under the Hazardous Liquid Pipeline Safety Act.
Air releasesarereported under:

CleanAirAct;

Toxic Substances Control Act;

Federd Hazardous Materials Transportation Laws; and
Resource Conservation and Recovery Act.

1990-1999

Thisdatabaseisused primarily for emergency responsenotificationandis
operated 24 hoursaday, 7 daysaweek. Theinitia notification of areleaseis
usualy by telephone. Thesereportsare comprised of mostly short answer
questions.

The database containsdataon oil, chemical, biological, and etiological dis-
chargesinto theenvironment anywhereinthe United Statesor itsterritories.
The NRC callectsinformation national ly on reportsof hazardousmaterial
releasesaswell asreleases of hazardous substancesand oil from fixed facility
and transportationincidents.

Twofiles, INCRPT and MATRPT, composethe IRISdatabase. TheINCRPT
file containsinformation about thelocation of therel ease, the company owner of
thefacility (whenit applies), ashort description of theincident, and the
information related to the consequences (affected medium, fatdlities, injuries,
evacuations, cost of damages) of theincident. Noinformation regarding the



released substanceisreportedinthisfile. TheMATRPT file containsthe
information related to the chemical substance(s) involvedintheincident (name
of the substance, CHRI S code, and quantity and phase of thereleased
chemicd).

Strengths NRC handles approximately 30,000 telephone callseach year, of which
approximately 25,000 are uniqueincidents. Coverage of such alarge number of
incidentsprovidesabasisfor satistica anaysisto capture meaningful nationa
trends.

Weaknesses Whilereporting tothe NRC isrequired by anumber of statutes, it also receives
numerous* complaints’ fromthepublic.

TheNRC a so collectsin the same database non-chemical related eventssuch
asrailroad crossing accidents. Also, both actual and potential rel easesmay be
reportedto IRIS.

Many of thereported incidentsare spillsof fuel from motor vehiclesand small
spillsof low hazard materialssuch aslubricating oil and oil sheensonwater with
unknown sources, quantities, and effects.

Becausethissystem containsinitia reports, theinformationispreliminary and
many timesinaccurate or incomplete. Therea soisduplicate reporting of
incidents.

The completenessand accuracy of chemica names depends on the knowledge
level of the person reporting theincident.

4.1.1 Vetting Process and Results

Todeterminewhichinformationinthe RIS database would be useful for the purposes of analyzing the status of
chemicd safety at fixed facilities, the Center:

Eliminated recordsrel ated to substancesthat were not considered hazardous chemicals;
Identified and removed internal repeated records; and

Developed queriesto identify the number of accidentsand their main consequencesaccordingtothe
type of accident (fixed facility or transportation) and the affected medium.

Asmentioned above, twofiles, INCRPT and MATRPT, composethe | RISdatabase. The Center downloaded
datafor 1998. Thetotal number of recordspresent in INCRPT and MATRPT fileswere 28,573 and 28,367,
respectively. A preliminary search of internally repeated recordswas performed on the INCRPT file, and 36
recordswere del eted.

Step 1: Eliminate records related to substances that are not considered hazardous chemicals. As
discussed previoudy, NRC collectsinitial notification of incidents, and anybody can report spillsor incidents.
Thus, some of therecordsincluded inthisdatabase arerel ated to rel easesthat are not chemical incidents.



By using key wordsin afile search, the Center identified and del eted reportsthat did not meet the Center’s
definition of anincident to avoid abiasintheanalysis. Atotal of 2,081 MATRPT and 4,217 INCRPT records
werededeted inthisstep.

Step 2: 1dentify and remove internal repeated records. Thereportsreceived by the NRC are entered in
the database asincident reports. Since one singleincident can be reported by many different people, severa
reportswith different record numbers can be generated for the same event. In order to avoid inflated resultsby
counting oneevent multipletimes, the Center performed queriesto identify and eliminate multiplereports.
Thisstep representsthe most difficult part of the procedure because of problemsassociated with thereporting
system, for example:

Because NRC callectsinitial reportson chemical incidents, sometimesthereported informationis
incomplete or incorrect based on the personal perception of the person reporting theincident;

Sometimesthe exact | ocation and address of theevent isreported in different ways,

Sometimesthe exact time of occurrence of the event can vary according to the person reporting the
incident;

Thename of the chemical substance can be reported by chemical name, trade name, or common name
according to the knowledge and information avail abl e to the person reporting the event; and

Spdlling errorsof addressesand chemical names also are common within the database.

Asaresult, the Center performed several queriesto explore acombination of aspectsto detect the repeated
records. Each query wasdesigned to search for recordswith aspecific combination of informationinthelisted
fields. Theretrieved recordswere possi ble duplicated recordsthat were manually analyzed to decideif they
wereduplicates. Inthisprocess, if anincident wasevidently repeated, the record with moreincomplete
information was deleted. When therewas uncertainty and it wasnot possibleto clearly identify therepetition
(i.e.; lack of data), no recordswhere deleted. A total of 208 recordswereidentified asrepeated and del eted.
At theend of thisstep, the number of recordsfor INCRPT and MATRPT were 23,648 and 25,639,

respectively.

Step 3: Queriesand
Results. Withthevetting
completed, the Center took

Table 2: Incidents, Fatalities, and Injuries at Fixed Facilities
Source: NRC IRI'S (1998)

theremaningfilesinthe Incidents Fatalities Injuries
INCRPT and MATRPT and

performed queriesto test Petroleum Products

whether the datacould Events on Land 1858 3 =
providethe beginningsof a

basdline measurement of Events on Water 348 0 5
incidentsin 1998. Asshown Non-Petroleum Products

inTable2, theresultsof the

queriesprovided information Fvents on Land 4,439 4 °54
about the number of incidents, Events on Water 711 0 27
number of deaths, and Total 7,356 27 643

number of injuriesfor spills
originated by fixedfacilities.

Thenumber of eventsisobtained fromthe INCRPT file (the same event iscounted once evenif theincident
involvesaspill of multiple substances). Thereportswith desthsand/or injurieswereanayzed individualy to

8



detect fatalitiesand injuriescaused only by the chemical substances. Thiswasdoneby analysisof thelncident
Description field and they were used to obtain the reported numbersonly when thefatalitiesor injurieswere
clearly caused by the chemical substance and not by the dynamicsof theevent.

4.1.2 Functionality of the Databasefor NCSP Purposes

Strengthsfor the Center’ spurposes. The Center contendsthat the data provide an indication of thetotal
number of incidentsinvolving petroleum and non-petrol eum products discharged into navigable waterwaysor
ontoland.

Weaknessesfor the Center’spurposes. Becausethissystem containsinitial reports, theinformationis
preliminary and many timesinaccurate or incomplete. Statistical analysisof the consequencesof thesereleases
isgeneraly not justified dueto the preliminary nature of theinformation. From comparison of theincident counts
invariousdatabases, the Center determined that notificationsto the NRC are not being madein many cases.

4.2 RMP 5-year Accident History Database

Covered Universe RMP-covered facilitiesthat have released alisted substance, whichisstored
aboveathreshold quantity and resultsinfataities, injuries, or sgnificant
environmental or property damage, arerequired to report 5-year accident
histories.

TimePeriod 1994-1999
Collection Method 5-year Accident History Report

Principal Data The database containsinformation on RM P-covered facilitiesthat meet the
Elements reporting criterialisted inthe“ Covered Universe.” Thefacility must provide EPA
withthefollowinginformation:

Date, time, and approximate duration of therelease;
Chemical(s) released;

Estimated quantity released in pounds;

Typeof release event and itssource;

Weather conditions, if known,

Ongteimpacts;

Known off-gteimpacts;

Initiating event and contributing factors, if known;
Whether off-siteresponderswerenatified, if known; and
Operationd or processchangesthat resulted from investigation
of therelease.

Strengths Thereportingisfromawell-defined universeof facilities, andit alowssatistical
treatment of thefrequency of rel eases per facility or processunit that isnot
availablefrom other systems. Thereportsdo address such itemsasthe causes
and consequences of therelease and stepstaken to prevent or mitigate future
incidents.



Future datafrom EPA’s 5-year Accident History Database may providemore
information to determinedtatisticaly significant trendsand the effects

of implementing the EPA RM P Ruleand OSHA Process Safety Management
(PSM) Standard for Highly Hazardous Chemi cal's, which were promulgated to
improvesafety inthechemicd industry.

Weaknesses Thedatabaseislimited to RMP-covered facilitiesthat have experienced an
incident with aconsequenceinvolving alisted chemical stored aboveits
threshold quantity. Thereporting criteriaexcludealarge number of incidents.
Asaresult, only 1,900 rel eases are reported from about 14,500 facilitiesfor the
5-year period. Of the 1,900 releases, only 1,500 were required to be reported,
because 400 of theincidentswerewithout consequences. TheRMP dataare

currently only availablein 5-year cyclesbeginningin 1994.

By limiting reporting to caseswith consequences, much informationis

lost about rel easeswithout consequences. Rel easeswithout consequencesor
near misses providevaluableinformation on how to prevent incidentsand the
ability to predict consequences.

Theremay be correctionsand revisonsto RMP* Info at any timethrough
submission by afacility of acorrected RMP. Itiscritica inperforming andysis
to report the date of thelast revision and any notable modificationsto the data.

4.2.1 Vetting Process and Results

The Center did not face vetting challengeswith the RM P 5-year A ccident History database, because“incidents’
inthe database met the Center’ sdefinition criteria. However, the Center did review “ Accident Epidemiology
andtheU.S. Chemical Industry: Preliminary Resultsfrom RMP* Info,” prepared by Paul Kleindorfer, Harold
Feldman, and Robert L owe of the Wharton School, which presented the statistical anaysisused to identify
guestionabledatainthe RM P* Info by examining incidentswith unusually largeor small vauesof critica data.
The5-year Accident History databaseispart of the RMP* Info database. The Center eliminated the
erroneoudy reported fatalities as documented in the Wharton report.

Figure 1. Number of Inddents Required to be Reported - by Month
Source RMP 5-Year Accident Hitory (1994-1999)

Becauseof thelimitedtime
frameandreativey smal
scope of the covered universe,
any initid trending may not be
datisticaly sgnificant. For
example, Figure 1 showsa

NuUmDper or 1 nclaents
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scatter diagram of the number
of incidents per month over the
fiveyear reporting period.
Variationsmay betheresult of
random chancerather thanthe
impact of regulation. Thedata
do not provide clear trending
information for the Center’s
purposesof establishinga
benchmark measure.



However, thediversity of the
variablesintheRMP 5-year

Accident History databasedo Figure 2: Release Consequences by Full Time Employees
. Source: EPA RMP 5-Year Accident History (1994-1999)
providethe Center the

10,000

opportunity to analyze datanot mpeas 1,959 e mumber of fac
. = Iniury or Hos| e number of facilities are
found in other federa databases. o et ( shown above the bars
For example, Figure2 showsthe g 1.000 589
2 8,930 934 441 207 205 192
consequencesof areleaseasa g
function of thenumber of full- g 100
timeemployees(FTES). 5
2 912
. . 1S
Inaddition, theCenter’sreview 2 %]
of the RMP 5-year Accident
History database provided an 14
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4.2.2 Functionality of the Database for NCSP Purposes

Strengthsfor the Center’s purposes. Thisdatabase representsalarge and potentially useful source of
information, which could be used for risk reduction efforts because of thediversity of the datavariables.

Weaknessesfor the Center’ spurposes. Because of the specificity of the requirements, the reported incidents
inthe RM P 5-year A ccident History database may be many fewer than the actual incidents, that may be of
interest for analysis. Theinformation availablea so may not be statistically significant because of theredatively
short period of timeand variability of the number of incidentsfrom month to month.

Also, becausethetwo primary programsintended to improve chemica safety, the RMP Rule and the OSHA
PSM standard, were implemented during the period covered by the database, the Center may not be ableto
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ascertainthe effects of these regulationsusing the RMP 5-Year Accident History database. TheRMPRule
went into effect in June 1996 and compliance was required by June 1999. Whiletheincidentsreportedinthe
EPA 5-year Accident History database beginin 1994, the OSHA PSM standard went into effect in May 1992
and complete compliancewasrequired by May 1997.

4.3 Accidental Release | nformation Program (ARIP) Database

Covered Universe  Facilitieswereasked by EPA to provideinformation to theARIP databaseif the
facility reported an incident to the EPA Emergency Response Notification System
and therel ease event met one or more of thefollowing criteria:

Therdeaseresultedinadeath or injury;

Thereleaseinvolved 1,000 poundsor more of ahazardous substancewith
areportable quantity of 1, 10, or 100 pounds, or thereleaseinvolved
10,000 poundsor more of ahazardous substance with areportable
quantity of 1,000 to 5,000 pounds;

Thereleasewasthefourth through tenth rel easeina12-month period; or
Thereleaseinvolved an extremely hazardous substance from Section 302
of Emergency Planning and Community Right-to-Know Act.

EPA wasauthorized to gather thisinformation under:

Section 3007(a) of the Resource Conservation and Recovery Act;
Section104(b)(1) and (e) of CERCLA;

Section 308(a) of the Clean Water Act; and

Section 114 of theamended CleanAir Act.

Time Period 1986-1992
Collection Method Facilitieswererequested to complete aquestionnaire with 23 questions.

Principal Data TheARIP database was devel oped by EPA in 1986 to determinethe causes
Elements of accidental chemical releases, to identify the stepsthat could betaken by indudtrid
fadilitiesto prevent releases, and to outlineindustry prevention practices.

Thefacilitieswere asked to provideinformation about thefacility, thelisted
chemical, the circumstances and causes of theincident, theaccidental release
prevention practices and technol ogiesin place prior to the event, and any additions
or changes made to these technol ogies and practicesasaresult of theevent. The
guestionnairefocuses on severd areas of accident prevention including hazard
assessments, training, emergency response, public notification procedures, mitigation
techniques, and prevention equipment and controls.

Strengths ARIPisoneof thelarger collectionsof incidentswith detail sconcerning causes,

conseguences, operating mode, and corrective actions. ARIPhascollected over
4,800 releaserecords sinceit inception.
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Weaknesses

Thedataare considered accurate because the dataare provided directly by
facilitiessevera monthsafter the releasewhen most information should be known.
Thissystem providesdetailed information about causesand prevention practices
not availablein most other systems.

Thisprogramisdiscontinued. No trendswith time can be gathered. The chemicals
reported arethe onesreported to EPA under existing statutes and regul ations, which
tend to exclude gasoline, methane, ethane, propane, and other chemicals, some of
which areincluded in the EPA 5-year Accident History database.

In September 1993, EPA took stepsto streamline the database by including

only releaseswith significant offsite consequences, such ascasudties, evacuations,
shdltering-in-place, or any other necessary precautionstaken by individuasoff-ste
asaresult of arelease. Inaddition, the questionnairefor the database hasbeen
revised over time so that someinformation wasadded and other information was
deleted. Thus, anaysison somedatafieldscannot be performed ontheentire
database.

In addition, the short description of theincident isnot contained in the databaseand
must beanalyzed in the hard copy of the questionnaire. The collection of ARIPdata
was dependent on the sometimes uneven collection efforts of the EPA regions;
therefore, thedatado not truly represent the geographical distribution of releases,
nor do they reflect releasetrendsover time.

4.3.1 Vetting Process and Results

Thisdatabase does not require avetting process becausethe definition of “incident” fallswithinthe Center’s
criteria. Becausethe database i s discontinued, the Center cannot usethedatato establish abasdline
measurement. However, asshownin Table 3, ARIP containsval uableinformation on chemical safety that isnot

Table 3: Releases, Fatalities, and I njuries by I ndustry Segment (Sl C)

SIC

28xx
2911
20xx
SXXX
3XXX
49xx
26XX

Source: EPA ARIP (1986 — 1988)

% of . .
Releases Rgeases Deaths | Hospital | Injuries

Chemical Manufacturing 2341 438 18 351 1858
Petroleum Refining 440 6 61 1251
Food Processing 372 8 3 116 390
Distribution 148 S S 136 189
Other Manufacturing 512 10 1 135 302
Utilities 311 6 1 146 248
Paper Manufacturing 281 6 1 71 297
Others 514 10 S 186 612

Total 4919 100 @ 36 | 1202 = 5147
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availablein other databases.
The Center analyzed the
number of releases, deaths,
hospitalizations, and injuriesby
Standard Industria
Classification (SIC) code
during theyearsof 1986to
1988, showninfigure4.

The Center’ sanalysisof the
ARIP database produced

very specific, quite useable
information, e.g., releasesand
injuriesassociated with various
operating modes.

Figure 4: Releases and I njuries by Operating Mode

Source: EPA ARIP (1986-1988)
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4.3.2 Functionality of the Database for NCSP Purposes

Strengthsfor the Center’ spurposes. Thetota databaseislarge enough to provide meaningful analysisand
conclusions. Primarily, ARIPwill alow the Center to analyze causes and consequencesfor theyearsbeforethe
implementation of the RM P 5-year Accident History database.

Weaknessesfor the Center’ spurposes. Thedatabaseisno longer operational and will not providetrends
withtime. Inaddition, based on thetaxonomy and criteriaused in selecting theinformationto includeinthe
database, that dataavail able may be statistically insignificant.

4.4 Bureau of Labor Statistics (BL S) Databases

Covered Universe All OSHA-covered facilities. (The Center reviewed the Occupationd Injury
and llInesstables and the Census of Fatal Occupational Injuriestables.)

Time Period 1972 to 1999

Collection Method

Survey of Occupationa Injury and IlIness(SOIlI)
Censusof Fatal Occupational Injuries (CFOI)

Principal Data The BL Sdatabaseisacomprehensive statistical system covering work-rel ated
Elements deaths, injuries, and illnessesin privateindustry. Work-related fatditiesare

counted and profiled more accurately in aseparate BL Stable, Census of Fatal
Occupationa Injuries. Survey information onnonfatal incidentsinvolving days
away fromwork profiles:
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Occupation and other demographics(e.g., age and gender) of workers
sugtaining suchinjuriesandillnesses,

Thenature of these disabling conditionsand how they occurred; and
Theresulting timeaway fromwork.



Strengths SOl statisticsare based on an annual sampling of about 250,000 companies
intheUnited States. Useful detail for chemicalsand industriesinvolvedin
accidentsexists. Thedatahave been collected and reported in aconsistent
manner since 1992. Thus, trendsfrom 1992 can be determined and compared
withinjury rates.

Weaknesses Chemica incidentsare only identified for caseswith daysaway fromwork. Also,
the survey was redesigned between 1987 and 1992; thus, Statistical analysisis

limited for theyearsprior to 1992.
4.4.1 Vetting Process and Results

Thedataare based on astatistical samplethat BL S extrapol atesto thewhol e nation; therefore, the Center was
not ableto vet the data.

Usingthedataavailablein Figure5: Selected I ndustry Segments with High Rates of
. . " Days Away" Dueto Chemicals
the Occupationa Injury
Source: OSHA Ol
andllInesstable, the

Center determined the 30 ——
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4.4.2 Functionality of the Database for NCSP Purposes

Strengthsfor the Center’ spurposes. Thissystem containsvaluableinformation on chemical incidents
resultingininjuriesor fataities. Thereareno arbitrary limitationsdueto typeof facility, chemical lists, or
threshold quantities.

Weaknessesfor the Center’ spurposes. OSHA'sdefinition of anincident isbroader than the definition
adopted by the Center. OSHA'sdefinitionincludesall workplaceincidentsthat result in daysaway fromwork
and excludeslight duty cases.

4.5 Wide-Ranging On-line Data for Epidemiological Reporting (WONDER)

Covered Universe All fatalitiesintheUnited States
Time Period 1979-1997

Collection Method Death certificatesasrecorded by physicians.

Principal Data Thisdatabase providesthe numbersof fatalitiesand their associated causes.
Elements
Strengths The WONDER databaseisuseful for the purpose of determining overall

trendsinfatalitiesdueto chemicals. The database allows sorting by codesthat
describeaclassof chemicalsor atypeof event. It also alowssorting by the
age of the deceased. Thisfeaturewasused to eiminatevictimsunder 20 years
of ageasitisunlikely thesewereindustria accidents.

Unlike most other databases, aphysician, who ispresumably not biased when
determining the cause of death, codesthe data. The dataare availablesince 1979,
that providealong and statisticaly significant trend analysis.

Weaknesses The scope of incidentsin WONDER isvery broad and containsincidentssuch
asateenager huffing butanethat resulted in afatal incident, and incidents
involving consumer productsin residences.

Thedataarenot related to specificincidents.

Public accessto WONDER islimited. Thusitisnot possibleto diminate
selected types of incidents. Datacan be gathered only by presenting querieson
the number of fatalitiesdueto acertain causein agiven year by age group.

4.5.1 Vetting Process and Results

Severd fiddswithin WONDER contain confidentia information that isnot available outsde of the CDC. The
Center was not ableto conduct vetting because of limited accessto the database. Fromthe WONDER
database, the Center analyzed fatalitiesby chemical type, asillustrated in Figure 7.
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Figure7: U.S. Fatalitiesin all Locations dueto Chemicals
for Persons Age 20 and Up
Source: CDC WONDER
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4.5.2 Functionality of the Database for NCSP Pur poses

Strengthsfor the Center’spurposes. The WONDER databaseisvery useful for the purpose of determining
trendsinfatalitiesdueto chemicals.

Weaknessesfor the Center’spurposes. The CDC database doesnot alow the public to review individual
cases. Datacan begathered only by querieson the number of fatalitiesdueto acertain causein agivenyear by
agegroup. WONDER includesnonindustrial incidents.

4.6 Hazardous Substances Emergency Events Surveillance (HSEES) Database

Covered Universe Sixteen state health departments currently have cooperative agreementswith
ATSDRto participatein HSEES. The state health departmentsreport an
“event” if it meetsthe HSEES definition, whichis* any release(s) or threatened
release(s) of at least one hazardous substance’. A substanceisconsidered
hazardousif it might reasonably be expected to cause adverse human health
effects. Releasesof petroleum productsare excluded from thissystem.

Participating States

= Alabama = Colorado = |owa = Louisiana

= Minnesota = Mississippi = Missouri = New Jersey

= New York = North Carolina = Oregon =  Rhode Island

" Texas = Utah = Washington = Wisconsin
Time Period 1990-1998

Collection Method Dataare entered by participating state health departmentsinto a\Web-based
application that enablesATSDR to accessdatainstantly for analysis.
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Principal Data Datacollected onincidentsfor this database includethefollowing:
Elements . Time, date, and day of theweek;
. Geographical location within thefacility where the event occurred;
Event type (fixed-facility or transportation-rel ated event);
Factorscontributing to therel ease;
Environmenta sampling and follow-up hedth activities;
Specificinformation oninjured persons. age, sex, typeand extent of
injuries, distancefrom spill, population group (employee, generd public,
responder, student), and type of protective equi pment used;
| nformation about decontaminations, evacuation, or shelter-in-place;
Land use and popul ation information to estimate the number of persons
at home or work who were potentially exposed; and
. Whether acontingency planwasfollowed and which plan was used.
Strengths ATSDR hasaproactive approach to incident collection that facilitates
more complete and accurate reporting.
Moredetailson type of injury and personal protective equipment than
many other sources.

Weaknesses TheATSDR HSEES program coversonly 16 states, and excludes
petroleum products. The public doesnot have accesstothedata; ATSDR
provides summary reportsof thedata. However ATSDR and/or the Center are
planning toimplement an online search system.

4.6.1 Vetting Process and Results

The Center wasnot ableto

conduct vetti ngonATSDR data Figure 8: Percent of Incidents by Release Sources for Fixed Facilities
becauseATSDR provided Source: ATSDR (1998)

reports, not actual data. % of Incidents
Becausethe Center could not 0 X 10 1° 20 28 %0 % 40
filter thedata, the Center Process Vessl | ‘ ‘ ‘ ‘ ‘ —
accepted theATSDRincident Piping :::

definition. However, therearea Storage Vessd |

fewknowninstanceswherethe g vae |

ATSDRdefinitiondeviates, For 5 “omrondares

example, ATSDRindudesillegd % Materel ”‘:’””g ]

activities, suchasmethamphet- 2 ]

aminemanufacturing and near i |

misses. The Center determined Dump ! Westo Arce. [

that near-misses account for less Trensport inFecilty N

than 2 percent of the reported other |

Cases.

The Center used 1998 datafrom the HSEES databasefor itsanalysis. 1n 1998, only 13 states participated in
theATSDR program. The stateswereAlabama, Colorado, lowa, Minnesota, Mississippi, Missouri, New Y ork
(excluding New York City), North Carolina, Oregon, Rhodeldand, Texas, Washington, and Wisconsin.
Figure 8 demonstratestherelease sourcesfor fixed facilitiesin those 13 Sates.
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4.6.2 Functionality of the Database for NCSP Purposes

Strengthsfor the Center’s purposes. HSEES captures datafor morethan 5,000 eventsannually, which
providesalarge base of information to analyze. For thisreport, the Center did not have direct accesstothe
data. But recently, the Center has gained accessto the actual data, whichwill provide an opportunity for a
Vvetting processto benefit the Nationa Chemical Safety Program. Futureanalysisof HSEESisexpectedtoyield
favorableresults.

Weaknessesfor the Center’ spurposes. The scope of thedataislimited to the statesthat are participating in
the program, which may vary; therefore extrapolation of the satistical analysisfromthisdatatotherest of the
nationisuncertain.

CS.O Conclusionson the Usefulness of the Feder al Databasa)

Thefederal databases, most of which are onlineand searchabl e, offer an opportunity to analyze the status of
chemical safety. Following an examination of common dataelementsthat could be normalized and provide
satisticaly verifiable samples, the Center determined that abeginning point for assessing chemica safety should
includean analysisof thenumber of fatdities, injuries, and rel easesrel ated to specific chemicals.

When the Center, in collaboration with the Stakehol ders, reaches agreement that the baseindicators of
performancearefatalities, injuries, and rel eases, then the databases reviewed in thisreport can providethe
groundwork for measuring chemical safety for fixed facilitiesin the United States. Theactual processfor
normalizing the baseindicators of performanceto produce ausable model will be addressed in futureresearch
effortsof the Center. Table4

highlightsavailableindicatorsby Table 4. Federal Databases and Potential | ndicators
their datasource. Agency - Chemicals | Number of - -
Databases Involved Incidents ataiities juries

Unfortunately, thereare severa R IRIS ” » ” 9
issueswith the databasesrel ated - O O O O
to accurate analysisof chemical EPA - ARIP O 9] O O
safety. Currently many federal, ” ” -
state, and local agenciesare EPA-RUP © © © 0
collecting and reporting chemical OSHA o o o)
incidents. However, each ATSDR - HSEES 5 S 5 S
agency canonly collect - -
informationonincidentswithin CDC - WONDER O O (0]

ther legidativeauthority.

Subsequent rulemaking further limitsthe scope of datacollectionin many cases. Because of thevarying focus
amongst agencies, thedatacollected and the terminology employed vary widely. Theagenciesaregeneraly
limited to certain chemicals, at or above predetermined threshold quantities, in particular for fixed facilitiesor
trangportation modes. Theselimitations stymie effortsto gainan overview of al chemica incidentsand chemical
safety inthe United States.

Inaddition, many of thefederal systemsrely solely on self-reporting of incidents by the companiesor parties
involved. Whilefederal law mandatesincident reporting, it isnot known how many incidentseach year go
unreported. A significant effort isrequired toidentify and vet theincidents, which arereported multipletimesto
multiple agencies. Anindependent means of checking for accuracy and compl etenessisnot conducted dueto the
significant manhoursof contact required with each reporting company by athird party. Onthe other hand, some
agenciesuse proactivemeans of searching for incidents, which ensuresacertainlevel of accuracy; however, their
scopeislimitedin other ways.
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Improvementsmadein thefedera databaseswould result inaclearer pictureof nationa chemical safety. Even
with theimprovements, information gathered from thefederal databasesisimperfect. The Center must continue
to perform athorough review asapart of itsquality control process. Vetting, in many instances, must still be
performed on the databases before useful datacan be presented to demonstrate the status of chemical safety in
the United States.

C6.0 Forward Vision )

The NCSP established asthe nationa goa sfor chemical safety:
Chemical incidentsarezero;
Chemical enterpriseshaveearned thepublic' strust; and

Public, gover nment, and facility inter actionsimpr ove safety and reducerisks.

Toachievethegoalss, stakeholdersmust have abenchmark against which they can measureprogress. The
Center began the Nationa Chemical Safety Program to identify and establish an accurate measurement of
chemical safety intheUnited States.

Asprevioudy discussed, there are many imperfectionswith the current state of federal databases. However,
the Center isconfident that applying sound stati stical methodol ogiesto the current databases can allow for
accurate measurements.

The Center recommendsto thefedera agenciesresponsiblefor their data:

Makingthedatafully sear chablewould enhanceaccesstotheinformation in all
databases. The CDC WONDER database and theATSDR HSEES database, for example, are
not accessibleto the public; therefore, analyses of the dataare greatly limited. The Center and
ATSDR havereached adatasharing agreement for the HSEES information from 1993 through
1998. The agreement includes subsequent years astheinformation becomesavailable. Certain
fieldsinthe HSEES databaseswill, however, be deleted by ATSDR for confidential ity reasons.
The Center seeksto reach smilar agreementswith other agenciestoimprove accessto the data.

Establish amorethorough quality assurance/quality control processto eliminatedata
entry errorsand record duplication. For example, the Center identified several duplicated
recordsin the NRC database.

Ensurethat incidentsthat arerequired tobereported arein fact beingreported. The
Center determined that asignificant number of incidentswere not reported to the NRC through a
review of theU.S. Department of Transportation Hazardous Materia Information Systemand
Officeof Pipeline Safety databases. Federa, state, and local agencies, in cooperationwith NRC,
should ensure two-way communication concerning incidents. 1dedlly, all incidentswould be
reported to the NRC leaving only thetask of tracking and vetting the datato the Center.

The Center suggeststo theindustry business segments:

Voluntary reporting of incidentsinvolving chemicalswith known consequences. This
voluntary act would hel pimprove the compl eteness of dataon chemical safety, addressthe
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limitations of the EPA RMP 5-year Accident History database, and increase the usefulness of the
HSEES databases, which arerestricted by regulatory requirementsand fundingissuesbut offers
themost va uable dataonincidentsand their causes. To be successful, voluntary reporting would
requireapolicy changeby EPA to accept and maintain the new information. Thisreporting
would be animportant enhancement based on the Center’ sdetermination that many injuriesare
caused by releases much smaller than thethreshol ds quantitiesreported under theRMPrule.

The Center intendsto moveforward by:

Determining theindicator sand metricsthat will providean accur ate measur ement of
chemical safety;

Workingtoimprovetheexisting federal databases. For example: standardizethe
terminol ogy, promoteddlivery of quality controlled data, and devel op information asneeded
from other sourcesto gain acomplete understanding of eachincident;

Applying thevetting processesdiscussed in thisreport to theexisting federal
databases. Theresulting metricson chemical safety shouldyield information on the causes,
consequences, and other patternsof chemical incidentsinthe United States;

Trackingtheindicator sand metricsby business segmentsand geogr aphic areas. The
Center considersthat anintegrated datasystem would be the most practical approachto
determinetrendswithin abus ness segment or geographic area, by chemica and by
consequence. Therefore, itisaCenter priority to exploremorefully thefeasbility of sucha
systeminfutureresearch efforts;

Requesting business segments, public agencies (L EPCs), and publicrespondersto
providemetricinformation and gover nmental agenciestofund theseinitiatives. This
information would serve asacheck and bal ance between federa ly reported information and
theactua resultsof industry, the public, and response organi zationswithout excessivefunding
burdens.

The Center cdllsdl stakeholdersto:
I nfluencethedatabase owner sto act upon the presented recommendations;

Seek waysto gain standardization in thekey data elements, e.g., definition of an
incident;

Takean activerolein promoting chemical process safety through local or ganizations,
e.g., LEPCs;

Work toestablish and institutionalizetheindicator sand metricsused to measure
chemical safety in the United States;

Openly support all stakeholder sadopting and showing progresstowar dsmeeting the
national goals.



