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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.

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.




Mary Kay O'Connor Process Safety Center

Mission

L ead the integration of process safety -
through education, research, and service -
into the education and practice of all individuals
and organizationsinvolved in chemical operations.

Vision

Serve as the premier process safety resource

for all stakeholders so that safety becomes second nature

for managers, engineers, and workers

as progress continues toward zero injuries and lost lives.

Values

Health and safety of the community and the workforce
Sound scholarship and academic freedom

Sharing of knowledge and information

Diversity of thought and viewpoint

I ndependence to practice rigorous science

Integrity of science validated by peer review

Freedom to evaluate and comment on public policy
Progresswithout undue influence by special interests
Individual and group achievement
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2001 Assessment Report on

Chemical Safety in the United States

CForeword )

Chemical Safety inthe United States 2001 Assessment Report isareport on the status of chemical safety in
the United States. Specifically, thisreport discusses:

Thefeaghility of usng existing federa incident databasesto measure chemica safety inthe United
States;

Definesindicatorsand metricsfor measuring chemical safety;
Reportson public trust and community interaction through asurvey; and
Providesrecommendationsfor improving chemicd safety inthe United States.

Thisreportisaproduct of theMary Kay O’ Connor Process Safety Center. The Center wasestablished in
1995 toimprove safety inthe chemical processindustry through programs, research activities, and educational
outreach that are aimed at making safety second naturein the chemical and petrochemical industry. The Center
ispart of the Texas Engineering Experiment Station, aTexas state agency. It alsoisassociated with the
Department of Chemica Engineering at TexasA& M Universty.

Aspart of itsmission, the Center created the National Chemica Safety Program and convened adiversegroup
of stakeholders (Roundtable) to determine national chemical safety goals. Thosegoaswereidentifiedas

Chemical incidents are zero;
Chemical enterprises have earned the public’strust; and

Public, government, and facility interactions improve safety and reduce risks.

Using those goalsas astarting point, the Center prepared three reports of the research conducted during 2000
and 2001. Thesereportsare: Feasibility of Using Federal Incident Databasesto Measure and |mprove
Chemical Safety; Defining Indicators and Metrics for Measuring |mprovementsin Chemical Safety; and
Measuring and Under standing Public Trust and Awareness to Prevent Chemical Incidents. The 2001
Assessment Report on Chemical Safety inthe United Statesisasummary of the research effortsby the
Center.

Theprocessindustries, governmenta agencies, |abor unions, and thegenera public should usetheinformationin
thisreport to gauge progressinimproving chemical safety and to actively participatein the devel opment and
implementation of recommendationsfor improving chemica safety.

Thisreport was prepared by the Center researchers and staff with guidance from the Roundtable and National
Chemicd Safety Program (NCSP) Steering Committee.






Executive Summary

During the seventeen yearssincethetragic accident at Bhopal, India, many organizationsthroughout the United
States, including industry, government at all levels, trade associations, |abor organizations, environmenta and
publicinterest groups, havetaken mgor stepstoward improving industrial chemical safety. Thesestepshave
included actions dealing with prevention, training, preparedness, and response. Itisclear that thereareagreat
many stakehol ders concerned with chemical safety, but to date there have been no meansto assesswhether the
myriad of activitiesareredly improving chemical safety.

Inan effort to answer thisquestion, the Mary Kay O’ Connor Process Safety Center launched aprogramto
assesschemical safety. Thisprogram began with aRoundtable meeting of diverse stakeholdersin June 1999, to
identify aset of national chemical safety gods. Through collaborative efforts, the Roundtabl e established the
National Chemica Safety Godsas.

Chemical incidents are zero;

Chemical enterprises have earned the public’s trust; and

Public, government, and facility interactions improve safety and reduce risk.
The primary focus of this2001 Assessment Report isasummary of the Center’ songoing research efforts
related to reaching the National Chemical Safety Goals. Specifically, thisreport will:

Assess the scope and usefulness of currently available, federal data sources,

Propose indicators and metrics for measuring chemical safety at fixed facilities,

Report on the survey of public trust and awareness; and

Present recommendations to improve chemical safety.

( Analysis of Existing Federal Databases )

Many of theexisting federal databasesare online and searchabl e offering an ability to anayzethe status of
chemical safety. Seven federal databaseswere sel ected becausethey provided the best publicly available
information that could be used to establish metricsfor chemical safety at fixed facilities. They aree RMP5-Year
Accident History; Accidental Release Information Program (ARIP); Occupationa Injury and IlIness, Censusof
Fatal Occupationd Injuries(Oll); Wide-Ranging On-line Datafor Epidemiological Reporting (\ WONDER);
Hazardous Substances Emergency Events Surveillance (HSEES), and Incident Reporting Information System
(IRIS).

Limitationsin current reporting strategies stymieeffortsto gain an overview of chemical incidentsin the United
States. Agenciescan only collect information onincidentswithintheir legal authority, which may befurther
limited by subsequent rulemaking. Many of therulemaking effortsrely solely on self-reporting by companiesor
thepartiesinvolved. Whilefederal |aw may requireincident reporting, itisdifficult to know how many incidents
go ether unreported or reported multipletimesunder thevarying federa statutes. After reviewing thecommon
dataelementsthat could be normalized, the Center determined that astarting point for assessing chemica safety
a fixedfacilitiesshouldinclude asindicators. fatalities, injuries, releases, and chemicals. Agreement among the
stakeholderson theseindicatorswill be sought in 2002.




C Indicators and Metrics)

Theinformation being gathered includes dataon the number of chemical releases, injuries, ilinesses, fatalities,
and the chemica sinvolved. Arethese accurate indicators of the status of chemical safety? The Center pro-
posesto usedeaths, injuries, releases, and chemica sastheinitia set of indicatorsfor fixed facilities. The effect
of specific policy changesshould bereflected in the datacurrently being collected, over time, using these
indicators. However, it isa so necessary to establish aset of metrics (questions) that can be used to evaluate
the changesinthedata. For fixed facilities, the Center proposesto use:

- What arethe’5 most commonly produced chemica sby volume?

- What arethe 5 chemical swith most money spent to prevent incidents?

- What arethe’5 most rel eased chemical s by bus ness segment and geographic area?

- What arethe 5 chemica swith thelargest consequences by business segment and geographic area?

These metricswere applied to production volumes obtained from aliterature search and the RMP5-Y ear
Accident History information. The completeresultsare presented in the body of thisreport.

C Public Trust and Awaren%s)

Community awarenessand publictrust areessential elementswith regard toimproving chemical safety. One
key component to ensuring citizen awarenessisthe actionsbeing taken by all stakeholdersto mitigate potential
exposure. The Center conducted atel ephone survey of 720 randomly selected househol ds during the Spring
of 2001 to assess public trust and awareness of chemical facilities.

Thereisaneed for stakehol der and citizen outreach and input into effortsto increase chemical safety in
communities. Lessthen one-third of respondentswere aware of companiesin the community that use,
manufacture, or distribute potentially hazardouschemicals. Lessthan half of al respondentswere aware of
non-governmenta organizationsin placeto assist inimproving chemical safety or of theonsiteeffortsby EPA
and OSHA to increase chemical safety through ingpections. Communitiescontinuetoturnfirsttotelevisonas
their source of information, whilethe primary source of information should bethe company involved.

CGeneral Observations)

Toachievethe National Chemica Safety Goals, stakehol ders need abenchmark against whichto measure
improvementsin chemical safety inthe United States. Progressisbeing madein many areas, however more
work needsto be doneto fully understand chemical incidents. Existing federal databases provide much of the
information necessary to understand the causes and consequences. Improvementsto the data sourceswould
only enhancethe overal understanding. Therefore, the devel opment of anintegrated system, based onthe
federa data, would address many of the problemsoutlined in the Center’ sresearch efforts. Thework in
public trust and awareness cannot be d owed or abandoned. The public must understand the hazards
associated with the chemicals produced and used in their communities and the effortsbeing taken to mitigate
therisks.



2001 Assessment of

Chemical Safety in the United States

Cl.o I ntroduction )

In December 1984, therelease of 40 metric tonsof methyl isocyanatefrom apesticide manufacturing plant in
Bhopal, Indiacaused the deaths of over 2,000 people and injuriesto another 100,000. During the seventeen
yearsthat have passed sincethetragic accident at Bhopal , many organizationsthroughout the United States,
andindeed theworld, have taken mgor stepstoward improvingindustrial chemical safety. Thesestepshave
included actions dealing with prevention, training, preparedness, and response. Itisclear that thereareagreat
many stakehol dersconcerned with chemical safety —governmentsat al levels, researchingtitutions, trade
associations, labor organi zations, collegesand universities, publicinterest groups, and general industry.

1.1 Legidation and Regulations

Thehistory of safety regulationsin the United States can betraced back to 1899, when the United States
government issued the River and Harbor Act, which prohibited the creation of obstructionsto the navigable
waterways and wasintended to protect the nation’ swaterwaysfrom excessivedumping. SincetheAct’s
promulgation, federd, sate, and loca governmenta organizations have promulgated numerousregul ations
related to chemical safety and protection of the public and the environment from chemical releases.

However, mgor stepsin regulating industry did not occur until 1970, whenthe U.S. Occupational Safety and
HealthAdministration (OSHA) andthe U.S. Environmental Protection Agency (EPA) wereformed. Both of
these agenciesplay asignificant rolein chemical safety. Several regulationswere passed during the 1970sto
protect human heal th and the environment, including the Clean Water Act and the Toxic Substances Control
Act.

During the early 1980s, the United States devel oped an emergency management system focusing on chemical
releases, which resulted in the establishment of the National Response Center and the promulgation of EPA’s
Comprehensive Environmental Response Compensation and Liability Act (CERCLA). Inthelate 1980s, the
focus shifted to preparing for rel eases, and saw more emphasi supon community-focused regulationslike EPA’'s
Emergency Planning and Community Right-to-Know Act.

However, inthe 1990s, after witnessing the catastrophic effects of Bhopd, the direction of federal regulations
was shifted towards managing hazards. Specifically, the Clean Air Act Amendments of 1990 gave additional
authority to both OSHA and EPA inthe areaof chemical processsafety. Thisresulted inthe promulgation of
OSHA's Process Safety Management Standard of Highly Hazardous Chemicals (PSM Standard, 29 CFR
1910.119) and EPA’s Accidental Release Prevention and Risk Management Planning (RMP Rule, 40 CFR
68). TheAmendmentsestablishedtheU.S. Chemical Safety and Hazard Investigation Board (CSB) ashaving
the primary responsibility for investigating mgor chemica accidentsat fixed facilities.



While OSHA and EPA, through their respective regul ations, havethe most direct effect onthechemical
industry, many other Federal agencieshaveoversight of the chemical industry and have promulgated their own
rulesto regulatetheindustry, including:

Consumer Product Safety Commission

U.S. Department of Transportation

U.S. Coast Guard

U.S. Department of Interior’ sMinerasManagement Service

U.S. Department Health and Human Services Agency for Toxic Substancesand Disease Registry.

Inthelast three decades, thesefedera agencieshave monitored the chemical industry and gathered large
quantities of dataabout rel eases and incidents. Whilethere hasbeen ashift inregulationsin thelast decadeto
manage hazards, to date there has not been adiligent, broad-based approach to reduce hazards and promote
inherent safety.

In addition, despite the magnitude of data, stakeholders have not been ableto answer thequestion, “What is
thestatusof chemical safety inthe United States?’

1.2 Mary Kay O’ Connor Process Safety Center

Embracing itsmission and vision, the Center, working with aRoundtable consi sting of key stakeholders, began
aprogramto assess chemical safety in the nation. The Program began by anayzing the history of accident
prevention activities, reviewing accident and injury statistics, and eva uating other safety programs. Theintent
wasto establish ameasurement system that not only helpsidentify the effectivenessof current programsand
activities, but a so servesasthebasisfor setting future goals.

Roundtable and NCSP Steering Committee membersareidentified in the A ppendix. The Roundtable con-
sisted of abroad range of stakeholder groups, including:

Academiciansand Researchers

Citizen and Public Interest Groups
Chemical Plant Insurance Representatives
Environmental Groups

Federa and State Government Agencies
Industry

Industry Associations

Loca Emergency Planning Committees
Select Overseas Organizations

Throughout several meetings of the Roundtabl e, attendees unanimously adopted asavisionfor chemica safety
inthe United States, “ To reduce chemical process accidentsto zero while building public trust through
community interaction” .

Withthisinitia agreement in hand, the project group moved forward with the guidance of asmaller NCSP
Steering Committee. The Steering Committee was selected from the Roundtable with appropriate representa-
tion and participationfromall stakeholder groups. Over the monthsfollowing the October 1999 Roundtable
meeting, the Steering Committee worked to expand and clarify thevisionin an effort to advancethe project.
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Membersof the Roundtabl e readily recognizethe national goa sto belong-term objectivesand thereforedid
not establish afixed timetablefor achievement. All stakehol ders should remember it isimportant to show
progresstowardsthese goals, rather thanto focus solely on total achievement. To show progress, an accurate
measurement of chemical safety inthe United Statesfirst must be determined to provide abenchmark against
which to measure progress. Onceaclear understanding of the current state of chemical safety isestablished,
then the stakehol ders can work to achievethe goals.

Whilethe membersof the Roundtable haveidentified national goa sthat we canal work toward, it isnot
possiblefor the Roundtable or the Center to ensure accomplishment of thosegoals. Rather, the Center will
publish the Chemica Safety A ssessment Program resultsin an assessment report to educate and informindi-
vidual chemicd industry stakeholders about progresstowardsreaching the National Chemical Safety Goalsand
about areas heeding improvement in chemical safety.

Based on available resources, the Center began working on thefirst two parts of the National Goals (Chemical
incidents are zero; and Chemical enterprises have earned the public’strust). Seven databases contain-
ing chemical accident datawere analyzed and asurvey of public trust and community interaction was con-
ducted. Thethird portion of the National Goals (Public, government, and facility interactionsimprove
safety and reducerisk) will beanalyzedinthefuture.



(_ 20Definitions )

The Center needed to establish specific criteriaand limitationsfor its scope of work if theinformation devel oped
wasto beuseful. Thissection providestherequired definitions, reasoning, selected indicators, and limitations
needed to analyze databasesto determinethe status of industrial chemical safety inthe United Statesand create
abasdlinefrom which to measure progresstoward the National Goals.

Chemical safety isdefined as:

The management principles and systems applied to the identification, understand-
ing, 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 manu-
facture or use of a hazardous substance that is located at one location or belongs
to the same industrial group or under the control of a one 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 prop-
erty 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 acrossseverd federa agencies, including: the EPA Chemical
Emergency Preparednessand Prevention Office; OSHA; U.S. Chemica Safety and Hazard Investigation
Board; U.S. Coast Guard; the U.S. Department of Transportation (DOT) Office of HazardousMaterids; the
DOT Officeof Pipeline Safety; the U.S. Department of Interior Minera's Management Service; theU.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 anayzesmany datasourcesthat employ other criteriainthe definition of “incident.” Where
possible, therecordsarefiltered to meet the presented definition. In other cases, thiswasnot entirely possible
andtheinformationwasusedinan“asis’ form.

Incidentsinvolving the manufacture, processing, packaging, storage, trangportation, distribution, and commercia
useof hazardous substancesareincluded. Theemphasisinthisreport ison fixed facilities. Consumer products,
drugs, acoholic beverages, biologica agents, radioactivematerias, and vehiclefud areexcluded fromthis
report.



2.1 Inclusions and Exclusions of | ncidents

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

However, thereare several reasonsto limit thedefinition to excludeincidentswith avery low probability of
causing harm. Thenumber of incidentscould be endlessif limitationson thetypesof chemica sand 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 spillsprovidealesson on thetrade off betweenthetotal
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 volume of oil spilled. For the 7,962 spillsthat werelessthan 100 gallons,
themedian spill szewasonegallon.

Setting limitsfor other chemicasisfar moredifficult duetowidevariationsin volaility, reactivity, flammability,
and toxicity. For many substances, rel ease quantities of oneto 10 pounds may cause significant harm (e.g.,
hydrofluoricacid).

Inan attempt to gather themost va uable dataand limit incidentswith avery low probability of causing harmor
arenot directly related to the purposes of thisreport, the Center has compiled alist of incident typesthat will be
included and excluded. For the purposes of thereport, incidentsthat will beincluded for fixed facilitiesare:

Incidentsthat involveprimarily lega activities, evenif lawsareviolated during the activity.

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. watersareincludedif they involve oil and gasprocessing;
Incidentsat government facilities;

Hazardouswastesites,

Firesinwarehousesthat contain chemicas, if thechemica sareinvolvedinthefireor lead to
evacuationsor sheltering-in-place, evenif the cause of thefirewasnot related to thechemicals,

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

Spillsof “smdl” quantitiesof |ow hazard materials, such asambient temperature and pressure hydraulic
fluid, lubricants, heat transfer fluids, and antifreeze, only if thereare known consequences; and

Explosionsof blasting materia sand pyrotechnicsduring their manufacture, storage, and transportation.

Inan 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 fecilitiesare:

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 overdoses and drug poisonings,



Intentiond inhal 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 naturaly 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

Damageandinjuriesresulting from theintentiona detonation of blasting materia sand pyrotechnics.

CB.OAnaIysisof Existing Feder al Databas&)

Toaddressthefirst national goa (Chemical incidentsare zero), the Center reviewed severa federally
availabledatabasesto provideinsight concerning their usefulnessfor establishing indicatorsand trendsin chemi-
ca safety. Thedatabasesshownin Table 1 havethemost potential for fixed facilities.

Table 1: Available Federal Databases

Agency Databases
: Risk M anagement Program
U.S. Environmental (RMP) 5-year Accident History
Protection Agency - Accidental Release Information

Program (ARIP)

. . Wide-ranging On-line Data for
Centers for Disease Control Epidemiological Reporting

and Prevention (CDC) (WONDER)

Occupational Safety and Occupational Injury and

Health Administration Icllness (Oflllz) tal O i |
(OSHA) . ensus of Fatal Occupationa

Injuries (CFOI)

Incident Reporting

National Response Center Information System (IRI1S)
Agency for Toxic Substances - Hazardous Substances

and Disease Registry Emergency Events Surveillance
(ATSDR) (HSEES)

3.1 Incident Reporting | nformation System (IRIS)

Covered Universe IRIS contains data on reported releases from fixed facilities,
marine/offshore facilities, pipelines, and transportation vehicles.
M any federal statutes require reporting of releases to the NRC.

Time Period 1990-1999

Streng_ths for NRC handles approximately 30,000 telephone calls each year, of
analytical which approximately 25,000 are unique incidents. The database
purposes provides an indication of the total number of incidents involving

petroleum and non-petroleum products discharged into navigable
waterways or onto land.
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Weaknesses for
analytical purposes

While reporting to the NRC is required by a number of statutes, it al'so
receives numerous “complaints’ from the public. Because this system
containsinitial reports, the information is many times inaccurate or
incomplete. In comparing the incident counts among various databases,
proper notifications to the NRC are not being made in many cases. Statistical
analysis of the consequences of these releasesis generally not justified due
to the preliminary nature of the information. In addition, practice drills for
emergency releases are captured in the database.

The NRC collects non-chemical related events such asrailroad crossing
accidents.

3.2 RMP 5-year Accident History Database

Covered Universe

Time Period

Strengths for
analytical purposes

Weaknesses for
analytical purposes

RM P-covered facilities that have released alisted substance, which is stored
above athreshold quantity and results in fatalities, injuries, or significant
environmental or property damage, are required to report 5-year accident
histories.

1994-1999

The reporting is from awell-defined universe of facilities and allows
statistical treatment of the frequency of releases per facility or process unit
that is not available from other systems. The reports do address such items as
the causes and conseguences of the release and steps taken to prevent or
mitigate future incidents.

Future data from EPA’s 5-year Accident History Database may provide
more information to determine statistically significant trends and the effects
of implementing EPA’s RMP Rule and OSHA' s Process Safety
Management (PSM) Standard of Highly Hazardous Chemicals, which were
promulgated to improve safety in the chemical industry.

Because of the specificity of the requirements, the reported accidents in the
RMP 5-year Accident History database may be fewer than the actual number
of accidents. The information available also may not be statistically
significant because of the relatively short period of time and variability of
the number of incidents from month to month.

Because the two primary programs intended to improve chemical safety,
RPM Rule and OSHA’s PSM standard, were implemented during the period
covered by the database, the Center may not be able to reveal the effects of
these regulations using the RMP 5-year Accident History database. The
RMP Rule went into effect in June 1996 and compliance was required by
June 1999. While the incidents reported in EPA’s 5-year Accident History
database begin in 1994, OSHA's PSM standard went into effect in May
1992.

The RMP data are available only in 5-year cycles.

3.3 Accidental Release I nformation Program (ARIP)

Covered Universe

Facilities were asked by EPA to provide information to the ARIP database if
the facility reported an incident to EPA’s Emergency Response Notification
System and the rel ease event met one or more criteria.

11



Time Period 1986-1992

Strengths for ARIPis one of the larger collections of incidents with details concerning,

analytical purposes  causes, consequences, operating mode, and corrective actions. ARIP has
collected over 4,800 release records since it inception. The total databaseis
large enough to provide meaningful analysis and conclusions. ARIP will
allow the Center to analyze causes and consequences for the years before the
implementation of the RMP 5-year Accident History database.

The data are considered accurate because reporting was done directly by
facilities several months after the release occurred.

Weaknesses for This program has been discontinued. No trends with regards to time can be

analytical purposes  gathered. The chemicals reported to EPA were reported under existing
statutes and regulations and tend to exclude gasoline, methane, ethane,
propane, and other chemicals, some of which are included in the EPA 5-year
Accident History database.

In September 1993, EPA took steps to streamline the database by including
only releases with significant offsite consequences, such as casualties,
evacuations, sheltering-in-place, or any other necessary precautions taken by
individuals offs-site as aresult of arelease. The database questionnaire has
been revised over time adding some information and deleting other
information. Therefore, analysis cannot be performed on the entire database.

3.4 Occupational Injury and lllness (Ol1)

Covered Universe All OSHA-covered facilities.
Time Period 1972 to0 1999

Strengths for These statistics are based on an annual sampling of about 250,000 companies

analytical purposes  in the United States. This system contains valuable information on chemical
incidents resulting in injuries or fatalities. There are no arbitrary limitations
due to type of facility, chemical lists, or threshold quantities.

The data have been consistently reported since 1992, and therefore trends
beginning with 1992 can be determined and compared with injury rates.

Weaknesses for The BL S databases provide a statistical sample and not individual incidents.

analytical purposes Chemical incidents are identified only for cases with days away from work.
The survey was redesigned between 1987 and 1992, and therefore statistical
analysisis limited for the years prior to 1992.

OSHA'’ s definition of an incident is broader than the definition adopted by
the Center. OSHA’ s definition includes all workplace incidents that result in
days away from work.

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

Covered Universe All fatalities in the United States
Time Period 1979-1997

12



Strengths for
analytical purposes

Weaknesses for
analytical purposes

The WONDER database is useful for the purpose of determining overall
trends in fatalities due to chemicals. The database allows sorting by codes,
which describe a class of chemicals or atype of event. It also allows sorting
by the age of the deceased. This feature was used to eliminate victims less
than 20 years of age, asit is unlikely these were industrial accidents. The
data are available since 1979, which provides along and statistically
significant trend.

Unlike most other databases, a physician, who is presumably not biased
when determining the cause of death, codes the data.

The scope of incidentsin WONDER is very broad and containsincidents
such asteenager huffing butane, which resulted in a fatal incident, and
incidents involving consumer products in residences. The data are not related
to specific incidents.

Public accessto WONDER islimited. Thusit is not possible to eliminate
selected types of incidents. Data can only be gathered by presenting queries
by the number of fatalities due to a certain cause in agiven year by age

group.

3.6 Hazardous Substances Emergency Events Surveillance (HSEES)

Covered Universe

Time Period

Strengths for
analytical purposes

Weaknesses for
analytical purposes

Sixteen state health departments currently have cooperative agreements with
ATSDR to participate in HSEES. The state health departments report an
“event” if it meets the HSEES definition, which is “any release(s) or
threatened release(s) of at least one hazardous substance. A substanceis
considered hazardous if it might reasonably be expected to cause adverse
human health effects. Releases of petroleum products are excluded from this
system.

1990-1998

HSEES captures data for more than 5,000 events annually, which provides a
large base of information to analyze. Future analysis of HSEES is expected
to yield favorable results.

The scope of the datais limited to the states that are participating in the
program, which varies; therefore extrapol ating the statistical analysis from
these data to the rest of the nation is difficult. The HSEES program currently
covers only 16 states and excludes petroleum products. The general public
does not have access to the data; ATSDR provides summary reports of the
data.

3.7 Center’s Conclusions on the Usefulness of Federal Databases

Thefederal databases, most of which areonline and searchable, do offer an ability to anayzethe status of
chemical safety. After looking at common datael ementsthat could be normalized and provide statistically
verifiable samples, the Center determined that abeginning point for assessing chemical safety couldincludean
analysisof thenumber of fatdities, injuries, and rel easesasthey relateto specific chemicals. Itisimportant for
each of the agenciesto contiuetheir datacollection efforts.

When the Center, in collaboration with the stakehol ders, reaches agreement that the baseindi cators of perfor-
mance arefatalities, injuries, and rel eases, then the databases reviewed in thisreport can provide the ground-
work for measuring chemical safety for fixed facilitiesinthe United States. Theactua processfor normdizing
the baseindicators of performanceto produce ausable model will be addressed in future research efforts.
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Unfortunately, there are several issues concerning the databaseswhen attempting to present accurate analysison
chemical safety. Currently many federal, state, and loca agenciesare collecting and reporting chemical inci-
dents. However, each agency can only collect information onincidentswithintheir legidative authority. Subse-
quent rulemaking further limitsthe scope of datacollectionin many cases. Because of thevarying focusamong
agencies, the data collected and the terminol ogy employed vary widely. Theagenciesaregeneraly limitedto
certain chemicals, at or above predetermined threshold quantities, in particular for fixed facilities or transporta:
tion modes. Theselimitations stymieeffortsto gainan overview of al chemical incidentsand chemica safety in
the United States.

Inaddition, many of thefederal systemsrely solely on self-reporting of incidents by the companiesor parties
involved. Whilefedera law mandatesincident reporting, it isnot known how many incidentseach year remain
unreported. A significant effort isrequired toidentify and vet theincidents, which arereported multipletimesto
multiple agencies. An independent means of checking for accuracy and completenessisnot conducted dueto
the significant manhoursof contact with each reporting company by athird party. Someagenciesdo use
proactive meansof searching for incidents, which ensuresacertain level of accuracy; however, their scopeis
limited in other ways.

Improvements madein thefederal databaseswould resultinaclearer pictureof national chemical safety. Even
with theimprovements, information gathered from thefedera databasesisimperfect. The Center should
continueto perform athorough review asapart of itsquality control process. Vetting, in many instances, would
still be needed on the databases before useful data can be presented to demonstrate the status of chemical
safety inthe United States.

C4.0 Defining Indicatorsand M etr i@

4.1 Using Indicators

Theinformation gathered includes dataon the specificsand numbers of releasesof chemicals, oninjuries,
illnesses, and deaths caused by chemicals. Do theseindicatorsaccurately depict the state or effectiveness of
chemical safety efforts? Do they indicate whether chemical safety isimproving? Isoneprocessor chemical
safer than another?

Anindicator isgeneraly defined asan observed variable. Essentialy, anindicator ispresumed to reflect through
apoditivecorrdation asingleunderlying variable. Theunderlying variable being considered hereisthe safety of
chemical processes. Itisimpossibleto observe or measure chemical safety asapositivemeasure. It canonly
be measured asanegative measure, or an observable variable, which isdefined when safety processesfail. The
number of processfailuresisan indicator, when taken in the context of theuniverseof potential failures, of
chemicd safety.

Theindicator becomes morevaluablein understanding the underlying variable when observed over aperiod of
time, or asatrend. Trend analysisisbased onvaluesof anindicator or seriesof indicatorsover timeto deter-
mineif thereisageneral sustained movement upward, downward, or if thereisno discerniblepattern. Trend
linesare used to display trendsin dataand to analyze problems of prediction. Such analysisisaso caled
regression analysis. By using regression analysis, one can extend atrend linein achart beyond the actual datato
predict futurevalues. The specific techniquesthat aremost commonly appliedincludealinear modd, an
exponential model, or amoving-averagesmodel.
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Trendsanalysisiscommonly misapplied. For example, two or three data points do not indicate atrend, though
withasimpleglanceit might appear so. Inany trend and regression anaysi's, there dwaysisthe assumption that
acomponent of theunderlying variableisgenerated through arandom or stochastic processinteracting with the
concrete set of data. Over ashort period of time, the potential impact of thisrandom process can be much
larger then over alonger time period, whereit becomesthe“white noise” or part of theerror terminaregres-
sonanayss.

It isoften better to use avariety of time periodsto perform atrendsanalysis. For example, weekly measure-
mentsviewed over aperiod of ayear may indicate an upward movement of the number of injuriesrelated to
chemical releases. When viewed over afiveyear period, thetrend may be generally down, except for the
current period, which could have been caused by an external variable, such asachangeinthe definition of an
injury or achangein measuring techniques or methodol ogies.

Onalarger perspective, to be ableto compare one set of indicators, theindicators must be normalized so that
acomparisonismade of essentially equal sets. Normalizationisagenera process by whichtwo or more
indicatorsaredivided by an equivalent denominator. For the above example, an equiva ent denominator might
bethe amount of chemicalsproduced. It isunadvisableto make acomparison acrossindicatorsthat have not
been normalized, asthereisno equivalent basisfor comparison.

4.1 Policies Affecting Chemical Safety

Careful selection of indicatorsisjust asimportant astheidentification of information types. Theeffectsof
changesin government regul ations covering the chemica industry should beidentifiableinthedata. If agpecific
policy change or new regulation hasan affect on chemical safety, then graphic representationsof the data
recorded inthefederal databases should bereflected in the metric of interest. For exampl e, the data presented
inFigure1 might illustratethe results of agovernmental policy change. The performancein yearsonethrough
fiveisreatively constant. During thefifth year (point A onthechart), apolicy changeismadeand theresulting
performanceisshown by thevalueinyear six (point B onthe chart). It could beinferred that the changere-
sulted in about a40 percent decreasein the number of incidents.

Perhapstheinformation presentedin
Figure 1isameasure of the number
of incidentsat PSM-covered facili-

ties. If theshift (A toB) occurredin 30

Figure 1: Measuring the I mpact of a Policy Change

1996 when PSM programswere E 25 W@

nearing full implementation, theshift 5 20 \

inthe curvewouldindicatethat the @ 15

PSM standard has had apositive g 10 (Qf’w
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incidentsin PSM covered facilities. -0 ‘
Theamount of shift fromthedopeof 12 3 4 5 6 7 8 9 10
theorigind curvedescribesthe Year

effectiveness of the PSM implemen-

tation. If thechangeisnegative, then

theresult of the change can beviewed asdetrimental. Thistypeof clear indicationistheideal result of the
NCSP project to measure chemical safety.
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4.2 Governmental Programs

Thehistory of safety regulationsin the United States can be traced back to 1899 with the promul gation of the
River and Harbor Act. Sincethat timefedera, state, and local governmenta organizations have promul gated
numerousregulationsrelated to chemica safety and protection of the public and the environment from chemical
releases. Mg or stepsin regulating theindustry did not occur until 1970, when the U.S. Occupational Safety and
Hedth Administration (OSHA) and theU.S. Environmental Protection Agency (EPA) wereformed. However,
inthe 1990s, following the catastrophic resultsfrom Bhopal, the direction of federa regulationswas shifted
towards managing hazards. Specifically, the Clean Air Act Amendments of 1990 gave additional authority to
both OSHA and EPA inthe areaof chemical process safety.

4.2.1 OSHA'sPSM Standard

The Process Safety Management (PSM) standard, promulgated in 1992, isintended to prevent or minimizethe
consequences of acatastrophic release of toxic, reactive, flammable, or explosive chemicalsfrom aprocess. A
processisany activity or combination of activitiesincluding any use, storage, manufacturing, handling, or onsite
movement. A processincludesany group of vesselsthat areinterconnected and separate vesselsthat are
located such that ahazardous chemica could beinvolvedinapotentia release.

The PSM standard appliesto processesthat contain athreshold quantity or greater amount of aregulated toxic
or reactive highly hazardous chemicd. The standard appliesto 10,000 poundsor greater amountsof flammable
liquidsand gases.

The PSM standard does not apply toretail facilities, normally unoccupied remotefacilities, and oil or gaswell
drilling or servicing activities. Hydrocarbon fuel sused solely for work place consumption asafue arenot
covered, if suchfuelsarenot part of aprocess containing another highly hazardous chemica covered by the
standard. Atmospheric tank storage and associated transfer of flammableliquidsthat are kept bel ow their
normal boiling point without benefit of chilling or refrigeration are not covered by the PSM standard.

4.2.2EPA'SRMP Rule

In 1996, EPA promulgated the RM P Rule, which was mandated by Section 112(r) of the Clean Air Act Amend-
mentsof 1990. Theregulation requiresregulated facilitiesto develop and implement appropriate risk manage-
ment programsto minimizethefrequency and severity of chemical plant accidents. 1nkeeping with regulatory
trends, EPA required aperformance-based approach towards compliance with itsrisk management program
regulation.

The EPA regulation requiresregul ated facilitiesto develop aRisk Management Plan (RMP). TheRMPincludes
adescription of the hazard assessment, aprevention program, and an emergency response program. Facilities
submit their RMPsto the EPA, which makesthem available to governmental agencies, the state emergency
response commission, andloca emergency planning committees.

Therisk management program regul ation definestheworst-case rel ease asthe rel ease of thelargest quantity of
aregulated substancefromavessd or processlinefailure, including administrative control sand passive mitiga-
tionthat limit thetota quantity involved or thereleaserate. For dternative scenarios, facilities cantake credit
for both passive and active mitigation systems.

Thefinal regulation listsendpointsfor toxic substancesto be used in worst-case and alternative scenario assess-
ments. Thetoxic endpointsare based on ERPG-2 (Emergency Response Planning Guidelines—Leve 2) or
other levelsof concern datacompiled by EPA.
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4.2.3 Other Federal Agencies

While OSHA and EPA, through their respective regul ations, havethe most direct effect on the chemical industry,
many other Federal agencieshave oversight of the chemical industry and have promulgated their ownrulesto
regulatetheindustry, including:

- Consumer Product Safety Commission

- U.S. Department of Transportation

- U.S. Coast Guard

- U.S. Department of Interior MineralsManagement Service

- U.S. Department Health and Human ServicesAgency for Toxic Substancesand Disease Registry.
Further analysis of thedataand interpretation of the results should provideapicture of regulationsthat are
making animpact.

4.2 4 Center’sAnalysisof Governmental Programs

OSHA'sPSM standard requires covered facilitiesto implement avery detailed and thorough performance-
based management program that, when adhered to, will improve safety. The Center believesthat theimplemen-
tation of severa key dements, e.g., Management of Change, ProcessHazard Analys's, and Mechanical Integrity
haveimproved safety inthe covered processes. It isimportant to note that no one element showsasignificant
change; but acombination of the elementsexhibits measurableresultsin chemica safety. Many companiesview
their compliance efforts not only asresponsi ble corporate | eadership but a so asacompetitive edge.

Theeighteenth edition publishedin 1998, of the J& H Marsh & McLennan report of the” Large Property
Damage L ossesinthe Hydrocarbon-Chemica Industries: A Thirty-year Review” illustratesthat policy changes
have had animpact on chemical safety. Changesin technol ogy, plant sizeand layout, and management attitudes
and programsarethe primary driversfor the sharp drop in the number of lossesand dollar amounts of each loss
from 1992 through 1996. Theimplementation of Process Safety M anagement programshaslikely contributed
to the decreasein both the number and dollar amount of theselosses. Using their data, Figure 2 showsa
graphical representation of thelossesover several 5-year periods.

Figure 2: Loss Distribution Over 5-year Periods
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EPA’sRMPrulerequirescovered facilitiesto implement aprogram smilar to OSHA'sPSM standard. Themain
focal difference between thetwo standardsis OSHA's concentration on worker protection and EPA’ sfocuson
theenvironment. RM Pimplementation hashad apositiveimpact on chemical safety. Many facilitieshaveether
reduced or eliminated onsiteinventory of hazardous substances. Therequirement to develop “ worst-case”
scenarios has opened the did ogueto the potentia impact of achemica releaseinto the community.

The Center believestheinformation in EPA'sRM P 5-Year Accident History and Accidental Release Information
Program database can be used to show improvementsin chemical safety. The databasesrepresent alargeand
potentially useful source of information; however, because PSM and RMPwent into effect whilethedatawere
being collected, the Center may not be ableto demonstrate thefull, independent impact of each of these
regulations. Analysisof theusefulnessof al databases can befoundin Feasibility of Using Federal Incident
Databases to Measure and Improve Chemical Safety.

4.3 Industry Programs

Government programsare not necessarily the only effort impacting chemical safety. Industry hastakena
proactiverolein safety sincethe 1984 incident in Bhopal, India. Severa industry-led programshave been
designed and launched to improve chemical safety. This section discussesthose programs.

4.3.1 Responsible Care®

In 1988, the American Chemistry Council (formerly known asthe Chemical ManufacturersAssociation)
launched Responsible Care® to respond to public concernsabout the manufacture and use of chemicals. The
programiscomprised of several guiding principlesand six codes of management practice. Through Responsible
Care®, member companiesare committed to support acontinuing effort to improvetheindustry’ sresponsible
management of chemicals. Specificaly, member companiesarerequiredto:

Continually improvetheir hedlth, safety and environmenta performance;
Listen and respond to public concerns;

Assist each other to achieve optimum performance; and

Report their goalsand progressto the public.

4.3.2 Environmental Stewardship

American Petroleum Ingtitute’ s (AP1) Environmental Stewardship evolved out of what had previoudy been
caledthe Strategiesfor Today’ sEnvironmental Partnership or STEP Program, which was phased out in June of
1999. TheEnvironmental Stewardship Program facilitatesinformation sharing and fosters continuousimprove-
ment. Environmental Stewardship activitiescan begroupedinto:

Guiding Principles

SharingInformation & Technology Transfer
Operating Practices

Performance Measures

Communications

Public Involvement and Community Outreach
Programsand Partnerships

Management Support
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4.3.3 Center’sAnalysisof | ndustry Programs

The Center believesthat industry programssuch asAPI’ sEnvironmental Stewardship and ACC’sResponsible
Care® haveimproved safety inthe chemical processindustries by responding to public concernsand by
establishing guiddinesfor the responsi ble management of chemical processes. Industry programsestablisha
code of acceptable practicefor aparticular industry with adherence exhibited by membership in many cases.
Thebenefitsof participation can befoundinthereduction of employeeinjuries, chemical releases, and public
exposure. These programs center on continuousimprovement in health, safety and environmental practices,
listening to and responding to the concerns of the public, and openly reporting their progress.

4.4 Public I ncentives

A third areaaffecting chemical safety resultsfrominteraction of thegeneral publicwith neighboring facilitiesand
governmenta agencies. Publicincentiveshave had animpact of their own. Many of theselocal committees
create an expectation of industry and government working together toimprove chemical safety.

4.4.1 1 ocal Emer gency Planning Committees

The Emergency Planning and Community Right-to-Know Act (EPCRA) of 1986 required each state’ sgovernor
to establish aState Emergency Response Commission (SERC). The SERC ischarged with developinginte-
grated plansfor responding to chemica emergenciesand making chemical information availableto thepublic.
SERCs, inturn, appoint theloca emergency planning committees (LEPCs). LEPCsareto include broad-based
membership whose primary work isto receiveinformation fromlocal facilitiesabout chemical sinthe community,
usethat information to devel op acomprehensive emergency plan for the community, and respond to public
inquiriesabout local chemical hazardsand rel eases.

Theinitial task of aL EPC isto develop an emergency planto preparefor and respond to chemical emergen-
cies. The LEPC must publicizethe plan through public meetings or newspaper announcements, obtain public
comments, and periodically test the plan by conducting emergency drills. Beyond the emergency responseplan,
the LEPC receivesemergency releases and hazardous chemical inventory information submitted by local
facilitiesand makesthisinformation available upon request to thegenera public.

L EPCshaveimproved chemical safety because of their direct interaction between facilitiesand thelocal com-
munity. Asnotedina1999 George Washington University study for the U.S. Environmental Protection Agency,
over 75 percent of the" active’ LEPCsreported that they compl eted and submitted an emergency response
plan. Nearly half of the“active’” L EPCsreported that they made hazard reduction, accident prevention, or
pollution prevention recommendations. Whileover half of theseindicated that they have provided assistanceto
locdl business, few LEPCsreport a“high” involvement with large businessesand very few report a“ high” level
of involvement with small businesses.

4.4.2 Community Advisory Panels

Community Advisory Panels(CAPs) areimportant entitiesin the process of improving the dial ogue between
facilitiesand neighbors. They serveasanimportant link between the chemical facilitiesand their local communi-
tieswhilebuilding mutual respect andtrust.

A CAPconsstsof agroup of individualsliving near or around afacility. Membersmay include environmenta
groups, civicleaders, businessleaders, homemakers, hourly workers, and individua swho represent key
elementsof acommunity such ashedlth care providersand emergency responders. CAP membersmakea
commitment to meet with facility management on aregular basisto discussissuesof mutua interestinaforum
for open and honest dialogue.
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4.4.3 Center’ sAnalysisof Community Programs

The Center conducted asurvey from mid-January through mid-February of 2001 on Public Trust and Com-
munity Interactionin Areas Surrounding RMP Facilities. The survey measured relevant attitudes, knowledge
and experience of personsliving near siteswhere chemical releasesare possible. Nearly half of the respondents
wereunaware of any companiesintheir community that manufacture, use, or distribute chemicasthat may be
hazardous. When asked about L EPCs, over 50 percent were unaware of the existence of an LEPC inther
community.

These percentagesreved severd areasfor improvement inthe community programs. LEPCsand SERCs serve
animportant rolein planning, training, and communicating informationintheir local communities. The Center
believesthat their level of activity and thereforethelr effectivenessisdirectly rel ated to the support they receive
from governmental agencies, industry, and the community. Publicincentiveshave aplaceinimproving chemical
safety inthe United States. Continued support should beahigh priority among all stakeholdersto ensurethe
continued existence of many community programs.

45 Proposed Indicators to Measure Chemical Safety

Asdescribed in the Feasibility of Using Federal Incident Databasesto Measure and Improve Chemical
Safety, thereisagreat ded of federdly availableinformation onthe chemica industry. Thecritical componentis
toidentify what dataare useful in determining the status of chemical safety. Since current datawere collected for
different purposes, the Center must clearly definewhat information isof value asindicatorsand how those
indicators can be used to produce the most accurate picture of chemical safety inthe United States.

The Center proposesto usethefollowing four dataelementsto establish abasdlinefromwhich to measure
performance, becausethey are commonly available throughout the sel ected databases and are clear indicators
for the purposes of the NCSP.

Fatalities - represent aclear and uncontestableindication that achemical incident hasoccurred. By
measuring fatalitiesresulting from achemica incident, abetter understanding of themost significant
incidentsisavailable. Additionally, mortality information has been collected for decadesby governmental
agencies.

Injuries —represent aclear indication of the significance of achemica incident. By working to
separatethe onsite and off-siteinjuries, the Center can morefully describethe severity of theincident in
termsof impact to company personnel and the genera public. Measurement of injurieshasbeen
commonplacein generd industry for many years.

Releases — represent aclear indication that achemical incident hasoccurred. Counting the number of
releasesin combination with the typesand amounts of the chemical srel eased presents an indication of
the magnitude of exposure.

Chemicals —represent thematerialsinvolved inthe chemicd incident. By combining thetypeand
amount of chemical rel eased with the number of rel eases, the magnitude of the exposure canbe
described.

The databasesreviewed containinformation on many typesof chemical incidents. EPA'sARIPand RMP
databases concentrate on fixed facilities providing information on listed chemical s stored above athreshold
quantity and releasesresulting in significant consequences. NRC' sIRI S database concentrates on chemicals,
releases, injuries, and fatalities. It providesalisting of reported incidentsfrom fixed facilities, marineand offshore

20



facilities, pipelines, and transportation vehicles. Occupational fataditiesandinjuriesfromall industry arere-
cordedinthe OSHA/ BL S system. Chemical related incidents could be sorted to provide not only abusiness
segment but also atotal manufacturing viewpoint. The ATSDR and CDC databases concentrate on the human
aspectsof incidents. CDC'sWONDER recordsall fatditiesinthe United StateswhileATSDR sHSEES
recordsincidentsinvolving hazardous substancesthat might reasonably result in adverse health effects. Table2
summarizestheindicatorsand the databases from which they can be obtained.

By combiningthe

informationwithinthe Table 2: Federal Databases and Potential Indicators
variousdatasources, a

rellawely Comp!ae_ Agency - Databases Clihew}lcéadls l\llurr_](lj)ertof Fatalities Injuries
pictureof eachincident VOV fICIGEN'S

can becreated. Then NRC — IRIS o O o) O
by sorting the oA AR - - )

information based on ) 0 © © ©
theindicators, a EPA - RMP o) o) O o)
basdineof - )
performance can be oshA 0 © ©
established. ATSDR - HSEES O o) o) )
The Center proposes CDC - WONDER o o 0

initidly thebasdinebe
established for fixed
facilitiesusing EPA’sRM P 5-year Accident History database. Various modes of transportation will bethe
second business segment reviewed. Other busi ness segmentsand the capability of sorting by geographic area
will be added asthe databecomeavailable.

To makethe measurement of chemical safety performance reproducible, two thingsmust occur. First, the data
gathering by thefederal agencies must continue, and the quaity of the reported datamust beimproved. For
moreinformation, refer to the Center report entitled: Feasibility of Using Federal Incident Databasesto
Measure and Improve Chemical Safety. Second, a series of questions should be created to which the answers
can be compared to determinetrends.

Thefollowing questionsare proposed asaway of interpreting the data used to establish the status of chemical
sofety.
What arethe’ 5 most commonly produced chemicalsby volume? (Thisquestionidentifiesthe
chemicalsin commerce posing the greatest potentia for exposure.)

What arethe 5 chemicalswith themost money spent to prevent incidents? (Thisquestion
identifiesthose chemica scurrently receiving the most attention dueto their inherent hazardsand
potential adversehealth or environmental effects.)

What arethe 5 most rel eased chemical s by business segment and geographic area? (This
question focuses on the chemical sthat traditional ly present problemswithin abusi ness segment

or geographicregion.)

What arethe 5 chemica swith thelargest consequences by business segment and geographic
area? (Thisquestion representsthe chemica sinvolved in significant incidentswithin the business
segmentsor geographic area.)
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4.6 Preliminary Application of the Indicators

Toshow the potentia application of theindicatorsfor fixed facilitiesin measuring chemical safety, aseriesof
simple querieswererun against EPA’'sARIP and theRM P 5-year Accident History databases. Tables3and 4
show the chemicalsthat are most frequently rel eased and the resulting consequences.

Table 3: Data from the ARIP Database
(1986 — 1992)

Chemical Number of

Incidents with

NEGE mAlEAEEE Deaths Hospitalizations Injuries | Injury
Ammonia 880 7 203 500 108
Chlorine 648 1 454 1793 187

Sulfur 370 0 66 199 24

dioxide

Sulfuric acid 326 2 24 89 31
Hydrogen
sulfide 186 1 41 149 17

Ammonia, chlorine, and sulfur dioxidetop thetwo listsasthe chemical swith the most number of releases,
injuries, and hospitalizations. However, thesmilaritiesin thetwo datasourcesend there.

Whilethedifferent answerscan generaly berationalized by the different scope of thetwo databases, itis
essential to havean understanding of theorigina intent aswell asthelimitations of the datasources.

AsshowninTable5, theRMP 5-Year Accident History datacan befurther broken down into subcategories
such as: worker and public deaths, worker and publicinjuries, and medica treatment cases. In Table4,
“Deaths’ isasummation of worker death pluspublic death. “Injuries’ arereported asacombination of worker
injuriesand publicinjuries. “Medica Treatment” asreportedin Table5, indicatesthe number of peopleoff-site
requiring medicd treatment.

Table 4: Data from the 5-Year Accident History Database
(1994 to 1999)

Chemical Name Né’(g]et;zzgf Deaths [ Hospitalizations Injuries Incidlﬁ?utrsywith
Ammonia 666 7 48 688 277
Chlorine 505 0 47 623 330
Sulfur dioxide 45 1 2 26 16
Ethylene oxide 19 0 0 5 5
Hydrogen sulfide 17 0 6 33 8

Thenext stepinvolvesinterpreting theinformation gained from the RM P 5-year Accident History database. The
production volumesshown in Figure 3 camefrom the Nationa Petroleum RefinersA ssociation and Bureau of
the Census as presented in aJune 26, 2000 article entitled Production: Gains Beat Losses, whichwas
published in Chemical and Engineering News.
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Table 5: Additional Data from the 5-Year Accident History Database
(1994 — 1999)

Chemical Worker Public Worker Public Offsite Deaths Medical
Name Deaths Deaths Injuries Injuries Treatment
Ammonia 7 0 651 37 0 374
Chlorine 0 0 531 92 0 111
Sulfur dioxide 1 0 26 0 0 89
Ethylene oxide 0 0 5 0 0 0
Hydrogen 0 0 33 0 0 80
sulfide

The Center proposesto use the ten EPA regions asthe geographic areabreakdown. TheRM P 5-Year Acci-
dent History database does not currently include the EPA regions and thusthefield would need to beincluded
inthefinal repository. However, the database doesincludeafiner breakdown of information by using data
fieldssuch as City, State, and Zip. By applying the currently availableinformation in the RM P 5-Year Accident
History databaseto the Center’ s proposed questions produced thefoll owing responses. Note that geographic
areasare not shown because of database limitations.

What arethe 5 most commonly produced chemica sby volumein each business segment and
geographic area?

Figure 3: 1998 Production Volumes
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What arethe 5 chemical swith most money spent to prevent incidents?

Answering thisquestion requiresfurther researchtoidentify anindicator and ametric.
The Center believesthe chemical sused to answer thisquestion must comefrom
commerceand not fromthe military. By excluding chemica sproduced for military use,
abetter understanding of theindustry’ sreturn oninvestment to prevent incidentscan be
reached.
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What arethe 5 most rel eased chemical s by business segment and geographic area?

Table 6: Summary of Chemical Releases by Pounds Released

Chemical o e e Total Pounds Released Pounds per Release
Releases
Ammonia 437 7,708,255 17,639
Flammable mixture 54 2,019,677 37,401
Formaldehyde 16 263,283 16,455
Propane 31 253,183 8,167
Chlorine 263 23,343 89
Further Analysis by Business Segment
No. of Total Highest | Lowest L argest L owest
. Total Poundsper | No. of No. of Total Total
Chemical Pounds . .
Releases Rel | Release Total Total Quantity | Quantity
Releases | Releases | Released | Released
Chemical Manufacturing - NAICS # 325XX
Ammonia 132 7,697,481 58,293 X X
Formal dehyde 16 263,283 16,455
Nitric acid 10 144,525 14,452
Oleum 7 66,859 9,551 X (Tie) X
Propane 7 191,587 27,367 X (Tie)
Food Manufacturing - NAICS # 311XX
Ammonia 292 1,726 1,591 X X
Chlorine 9 119 13 X
Hydrogen fluoride 1 360 360 X (Tie)
Propane 1 200 200 X (Tie)
Sulfur dioxide 2 901 451
Utilities - NAICS #221XX
Ammonia 12 9,047 753 X
Chlorine 205 21,803 106 X
|sopentane 1 10 10 X (Tie) X (Tie)
Methane 10 10 X (Tie) X (Tie)
Sulfur dioxide 1,096 121
Paper Manufacturing - NAICS # 322XX
Ammonia 1 1 1 X X
Chlorine 49 10,807 220 X
Chlorine dioxide 54 2,354 45 X
Sulfur dioxide 4 1,421 355
Petroleum Refining - NAICS # 32411
Flammable mixture 54 2,019,677 37,401 X X
Butane 18 174,416 9,689
Isobutane 10 540,185 54,018
Propane 23 61,396 2,790
Sulfur dioxide 3 27,128 9,042 X X




What arethe 5 chemical swith thelargest consequences by business segment and geographic

area?
Table 7: Summary of Chemical Releases by Consequence
Chemical Tot_ad Property Damage _ Total Death_s ' Total Injurigs
(Single Release — Mixture) (Single Release — Mixture) | (Single Release — Mixture)
Chlorine $1,373,473 -- $202,000 9--0 333--1
Flammable Mixtures | $379,791,446 -- $71,058,000 7--1 41 --29
Ammonia $308,591,908 -- $580,000 7--0 542 -- 0
Hydrogen $4,005,000 -- $58,425,000 0--2 6--35
Propane $10,999,984 -- $55,416,200 0--7 10-- 42
Further Analysis by Consequence
Elreries Property Damage _ Deaths _ _ Injuries _
(Single Release — Mixture) (Single Release — Mixture) | (Single Release — Mixture)
Chemical Manufacturing - NAICS # 325XX
Ammonia $226,474,259 -- $580,000 4--0 75--0
|sobutane $25,000 -- $38,000,000 0--0 0--12
Flammable mixtures $168,598,500 -- $1,925,000 0--1 18--0
Hydrogen $4,005,000 -- $58,425,000 0--2 6--35
Propane $752,500 -- $40,850,100 0--0 0--30
Food Manufacturing - NAICS # 311XX
Ammonia $82,117,649 -- $0 3--0 456--0
Chlorine $500 -- $0 0--0 6--0
Hydrogen fluoride $1,585 -- $0 0--0 0--0
Sulfur dioxide $0 - $0 0--0 1--0
Propane $0 -- $0 0--0 0--0
Utilities - NAICS #221XX
Ammonia $0 - $0 0--0 11--0
Chlorine $1,372,923 -- $0 9--0 249-- 0
Sulfur dioxide $75,000 -- $0 0--0 4--0
Methane $50,000 -- $0 0--0 0--0
I sopentane $0 -- $0 0--0 1--0
Paper Manufacturing - NAICS # 322XX
Chlorine $50 - $202,000 0--0 78--1
Chlorine dioxide $50 - $202,000 0--0 93 --
Sulfur dioxide $0 0--0 4
Ammonia $0 0--0 0--
Petroleum Refining - NAICS # 32411
Flammable mixtures $211,192,946 -- $69,133,000 7--0 23--29
Butane $61,750 -- $29,266,100 0--6 2--2
Propane $10,247,484 -- $14,566,100 0--7 10--12
Methane $2,600,000 -- $14,000,100 0--7 0--9
|sobutane $1,048,000 -- $20,050,100 0--0 0--3

“Sngle Release” denotesrelease of a single chemical in one event.
“Mixture’ denotes release of multiple chemicalsin one event.




CS.O Public Trust and Awar eneﬁ)

Community awarenessand publictrust arevery important eementsof chemical safety improvements. A key
part isensuring citizen awareness of both the potential dangers and actionsthat have been taken to mitigate
thosedangers. Aspart of thisproject, the Center sought to devel op amethodol ogy to analyze theimpact of
various programsfor the prevention of accidenta releasesof reactive, flammable, and toxic chemicasduring
manufacture, process ng, packaging, storage, transportation, distribution, and commercia use.

A primary component of the devel opment of thismethodol ogy was an assessment of progressmade by
chemical enterprisesto increase community awarenessand gain and maintainthe public’ strust. Toestablisha
baseline metric to measure progresstoward improved community awarenessand public trust, the Center
conducted atelephone survey to measurethelevel of public knowledge and trust of chemical operationsnear
their homes.

5.1 Survey Instrument

Thesurvey instrument included atotal of 15 primary questionsand 19 secondary questions based upon the
responseto the primary question. The questionsweredivided into thethree categoriesof genera information,
community awareness, and publictrust. The questionson awarenesswere used to determinetheleve of public
awareness about the number and typesof chemical facilitieslocated in their community, and the effortsmade by
thefacilitiesand the community to protect the community fromachemical incident. Thetrust questionsfocused
onthepublic’ s perception and belief that these effortswere adequate to protect public safety and health.

5.2 Sampling M ethodology

In determining who to survey, the Center used the U.S. Environmental ProtectionAgency’s(EPA) Risk
Management Program (RMP) 5-year accident history databaseto identify suitablechemical facilities. The
Center then identified the homeswithinaonemileradiusof each of thefacilities selected and collected the
telephonenumbers. The Center interviewed 720 randomly selected househol dsfrom acrossthe United States,
that arelocated near facilitiesthat use, manufacture, or distribute chemicals,

The sampling approach involved the use of amultistage cluster sample of sitesand householdswithinamile
radiusof each site. Thesamplewassdtratified into two groups: (1) thoselivingwithinamileof sitesof industries
with ahigh probability of achemical release, asregulated by EPA'sRMPrule; and (2) thoseliving near
industriesthat have alow probability of arelease. The EPA RMP 5-year Accident History Database was used
to determine“high” versus“low” probability of arelease. It isassumed that based upon the number of frequency
of incidents, communitieswith ahigh frequency of incidentsaremorelikely to haveahigher community
awarenessand alower level of publictrust. Anarbitrary cutoff of 0.08 incidents per processunit was used to
distinguish between the high frequency and low frequency strata.

Ineach group, 60 facility siteswererandomly selected. Anaverage of six householdsper sitewere surveyed
for atota of approximately 360 househol dswithin each stratum. Theactua number sampled from each Siteis
proportiona to the number of householdswithinaone-mileradiusof thesite. Thehouseholdswereidentified
through listed phone numbers.
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5.3 Limitations of Survey M ethodology

The 95 percent confidence interva would be approximately + 4 percent for asample of 720 households,
assuming asmplerandom sample. Thecluster sample potentialy increasestheerror, and theamount of the
increaseisafunction of thevariability acrossclusters. The estimated error for each stratum would bewithin+ 6
percent. Thisrangecould besmaller for estimatesinwhichthetwo strataare combined, because stratification
along avariable providing homogeneity within astratum tendstoincrease the precision of the estimates. Under
thiscomplex sample design, each sampled househol d receives asampling weight through which the sample
based resultsare generalized to the entire popul ation of interest.

5.4 Community Awareness

Thecommunity awvareness questionsarewithinthreegenera categories. Thefirst, Per spective, isdesigned to
determineif thereisabiased perspectivefrom arespondent. For example, amember of afirst responder group
or someonewho isan employee of achemica manufacturing entity would bemorelikely to haveamore
informed and higher level of community awarenessthen someonewhoisnot. The second category, L evel of
Awar eness, providesadifferentiation tool to gauge how well informed and aware membersare of activities
taking placeintheir community. Thefina category, Outr each Efforts, gaugesif acommunity member hasbeen
affected by an outreach effort from the chemica industry, government, or other groups concerning chemical

ety

5.4.1 Perspective

The questionsin this section focused on whether
respondentsmight havean unusud level of Figure 4: Survey Question 1
knowl edge concerni ng chemica safety and Areyou or anyone in your household any of the following?

. .. . . en SELECT ALL THAT APPLY
chemical incidents. Queg] onl S:)G:lflCd Iy (Figure shows overall data for both high and low frequency strata)
focuses on whether arespondent or amember
of that household isan employee of acompany
that manufactures, uses, or distributes
chemicals, an employee of agovernment
regulatory agency, or amember of afirst
responder group. Inthehigh frequency strata,
lessthen 15% of the respondentsworked for a
chemical company, lessthen 2.5% were
employed by agovernment regul atory agency,
and lessthen 5% were membersof afirst
responder group or agency. Inthelow

2% / 4%

81%

@ Chemicd Manufacturer Employee
B Government Agency Employee
frequency strata, lessthen 9% of the O Emergency Response Group Member

O Not a Member of a Listed Group

respondentsworked for achemica company,
lessthen 5% were employed by agovernment
regulatory agency, and lessthen 5% were
membersof afirst responder group or agency.
Figure4 providesagraphica representation of
the combined responsesto questions 1 fromthe
high and low frequency Strata.
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5.4.2 | evel of Awareness

Thequestionsinthissectionfocuson thebaselevel of awareness of respondents concerning chemical safety
and chemica incidentsintheir community. Thiscategory encompasses eight questionsincluding awarenessof
any companiesinthecommunity that use, manufacture, or distribute potentialy hazardouschemicals, thetypes
of actionsthat onewould take during an incident, the perceived level of awareness, the efforts of external non-
regulatory groupsand regulatory agencies, past incidents, and potential levelsof danger.

Question 2 focusesonthe Figure 5: Survey Question 2
. Areyou aware of any companiesin your community that manufacture,
awareness of any companiesin use or distribute chemicals that may be hazardous?

thecommunity that use, (Figure shows overall data for both high and low frequency strata)
manufacture, or distribute 524 Bves
potentidly hazardouschemicals. B No n
Inthehi gh fra]uency Strata, 437 O Don't Know
25.2% and inthelow frequency
strata, 31% of the respondents
were aware of such companies.
Inaseparate question, inthehigh
strata, 29% and inthelow strata,
24.5% of the respondents 0
thought that other membersof the 39
community werevery well 0

informed or adequately informed

about whereto acquire Figure 6: Survey Question 11

: : ; Areyou aware of any chemical accidentsthat have occurred
information duri nganemergency. in your community during the past five years?

(Figure shows overall data for both high and low frequency strata)

3

3

(5]

Percentage of Responses
8

8

Quedtion 11 consderstheleve of 70

64.9

knowledgeof any chemical BYyes
incidentsthat haveoccurredinthe ™ ® Eggm oo ||
community inthelast fiveyears. g 5
Inthe highfrequency strata, 5
33.7% of the respondents knew of g 40 2
achemical incidentthat hadtaken &
placeinthecommunity duringthe &
past fiveyears. s 2
5.4.3 Outreach Efforts K 28
—

The questionsin thissection focus on outreach efforts concerning to the community. Thiscategory encompasses
different typesof outreach efforts, including if the respondents havereceived information concerning potential
accidents, wheretheinformation camefrom, what other information isneeded, and who isresponsiblefor
providingit.

Question 3 presentsthe general question of whether or not the respondent had received information on what to
doincaseof anincident inthe community involving therelease of chemicals. Inthehighfrequency strata, 25%
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of therespondentsreceived such information, with 77% of thosereceiving it believing that theinformation would
enablethem to know what to do in the event of such anaccident. Inthelow frequency strata, 17% of the
respondentsreceived such information, with 87% of thosereceivingit believing that theinformationwould
enablethem to know what to do in the event of such anincident. Asmight be expected, therewasadatisticaly
significant difference between the responses of thelow frequency strataand the high frequency stratagroups.

5.5 Public Trust

Thepublictrust questionsarewithin three general categories. Thefirgt, | nfor mation, isdesigned to determine
wherethe community reliesonto obtaininformation and wheretheir preferenceslie. The second category,
Effectsof Efforts, measureshow well the efforts of various groups concerning chemical safety are perceived.
Thefinal category, Ability to Respond, gaugesthe perception of the ability of acommunity to respond
appropriately toachemical incident.

5.5.1 Information

A seriesof five questions cons der aspectsof communi cation regarding achemical incident, including themethod
of communicating information, preferred sourcesof information, theability of theinformationto assist in safety,
andtimelinessof information.

Prior to anincident, the sourcesfor information on chemical saf ety were the chemical company, agovernment
agency, an LEPC, aCAP, ahealth professional, and other citizen groups. Inthehigh frequency strata, the
most common source wasthe company. 19.8% of received information came from the company, 15.5%
received information came from agovernment agency, 13.2% fromaLEPC, 5.5% from aCAP, 15.6% from
ahealth professional, and 9.5% from another citizensgroup. Inthelow frequency strata, the most common
sourcewas also the company. 16.0% of received information came from the company, 14.4% received
information came from agovernment agency, 11.4% fromaLEPC, 5.0% fromaCAP, 14.3%fromahedth
professional, and 6.1% from another citizensgroup.

The preferred sourcefor suchinformation by the respondentsis primarily television. 39% of therespondents
said the best way to get the needed information wastelevision. Thiswasfollowed by brochures (25.3%),
newspapers (14%), radio (11.5%), and theinternet (8.7%). Ingeneral, over 25% of the respondentsdid not
know whereto acquire up-to-dateinformation during an incident that invol ved arel ease of chemicalsinthe
community.

5.5.2 Effectsof Efforts

Thereare numerousgroups making effortstoimprove chemical safety inthe communities. Thesegroupscan
generally bedivided into government and non-government entities. Thereare other groups, such asthe
company whose efforts can a so affect theleve of perceived safety and trust. However, theseindicatorswere
not measured asapart of thissurvey. Theeffectsof these effortswere measured through four questions.

EPA and OSHA were used to represent al government agenciesand may not accurately reflect efforts of state

and local agencies. For the government, almost 85% of the high frequency stratarespondents and almost 88%
of low frequency stratarespondentswould fed safer if EPA provided accident prevention and hazard reduction
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assistancetoachemical firm. Similarly, amost 81% of the high stratarespondents and almost 84% of low
stratarespondentswould fed safer if OSHA provided accident prevention and hazard reduction assistanceto a
chemicd firm.

The second group iscomposed of non-government entitiesand isrepresented by LEPCsand CAPs.  Almost
65% of the high stratarespondents and almost 67% of low stratarespondentsfelt that the presence of an

L EPC makesacommunity safer. Almost 56% of the high stratarespondentsand almost 57% of low strata
respondentsfelt that the presence of a CAP makesacommunity safer.

5.5.3 Ability to Respond

Lastly, theability of the community to respond isakey component intheleve of publictrust. If thereisthe
perception that the community, governmental agencies, and other groupsare unableto respond appropriately,
therewill beacorrespondingly lower level of trust. Almost 62% of the high frequency stratarespondentsand
almost 57% of low frequency stratarespondentsfelt that the community could respond to achemical accident
adequately or very well. However, almost 63% of the high stratarespondents and almost 57% of low strata
respondentsfelt that their familieswould bein somedanger or in great danger should achemica incident occur.

5.6 Conclusions on Public Trust and Awar eness

A need existsfor stakehol der and citizen outreach to increase chemical safety awarenessin communitiesto
reducethe number of incidents, reduce the magnitude of an incident, and to inform the public before, during,
and after. Lessthen one-third of respondentswere aware of companiesinthe community that use,
manufacture, or distribute potentially hazardouschemicals. Lessthen half of al respondentswere aware of
non-governmenta organizationsto assist inimproving chemica safety and of the onsiteeffortsby EPA and
OSHA toincreasechemical safety through ingpections.

Therea so seemsto be adefined need for additiona effortsin earning the public’ strust. Communitiesturnto
televisonfor their information with the company asthe primary source of that information. Lastly,amgjority of
therespondentsfelt that even though their community may be ableto respond well to achemical incident, a
majority still felt that their familieswere exposed to some danger.

C6.0 Conclusionsand Recommendations)

Toachievethe nationa gods, stakehol ders need abenchmark against which they can measure progress. The
Center began thework to identify and to establish an accurate assessment of chemical safety inthe United
States. Asareminder, the National Chemical Safety Goasare

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

Progressisbeing madein many areaswith regard to chemical safety. However, work must continuetofully
analyze chemical incidentsinthe United States. Without acompletepicture, itisdifficult to devel op effective
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improvement programs. The existing federa databases can and do provide much of theinformation necessary
to understand the causes and consequences of theseincidents.

Whileresearching datafor thisreport, the Center identified severd limitationswith the existing databases. The
dataare not easily accessible, nor isthereacommon language among databases. Asthe system currently exists,
chemical industry stakeholdersand the public faceachallengeto find datathat they can usetofacilitateim-
provementsin chemica safety. Animportant component of improving thedatacollection processisproviding
information that isuseful to stakeholdersand that facilitates progresstowards reducing the number of incidents.

While an argument can be madethat acompletely new system of reporting isrequired to compilechemica
incident information, itisnot clear that such astep would necessarily |ead to acomplete and accurate pi cture of
chemical safety. Inaddition to requiring costly new programsfor both the government agenciesinvolved and
industry, such new reporting requirementsmay not yield the desired benefits.

Therefore, the devel opment of an integrated system, based on existing federally devel oped databases, would
addressmany of the problemsfacing the stakehol dersin assessing chemical safety. A web-based, user-friendly
interfacewould alow for easy retrieva of the datacontained in theexisting federal databases.

Regarding handling of the databases, the Center intendsto:

+ Determinetheindicatorsand metricsfor measuring chemical safety.

+ Improveexisting federa databases.

+ Apply thevetting processes discussed in thisreport to theexisting federal databases.

+ Track theindicatorsand metricsby bus ness segments and geographic areas.

*  Request business segments, public agencies (L EPCs), and responders provide metric information.

Based ontheanalysisof the seven federal databases, the Center recommends asindicatorsand metricsfor
fixedfadilitiesthefollowing:

Indicators
¢ Chemicdsinvolved
+ Number of incidents
Fatdities
* Injuries

*

Metrics

+ What arethe 5 most commonly used chemica sby volume?
What arethe 5 chemical swith the most money spent to prevent incidents?
What arethe 5 most rel eased chemical s by business segment and geographic area?
What arethe 5 chemica swith thelargest consequences by busi ness segment and
geographic area?

*

*

*

Todate, preliminary application of the proposed indicators and metrics showsthat ammoniawas rel eased over
400 timesduring the period 1994-1999. During thissame period, chlorinewasthe second most rel eased
chemical andwasresponsiblefor ninefatalitiesand 333 injuries. Flammable mixtures, hydrogen, propane, and
formal dehyde completethe top five most rel eased chemi cal sand with the most severe consequences.
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TheCenter will continueto measur e chemical safety by:
+  Seeking stakeholder approval for the proposed indicatorsand metricsfor fixed facilities.
+ Egablishingafrequency for performing thetrend analysiswork.
+ Working toimprovedataquality throughout the seven federal databases.

Stakehol der and citi zen outreach effortsmust increase chemical safety avarenessin communitiesto reducethe
number and magnitude of incidentsand to keep the publicinformed. Lessthen one-third of respondentsto the
survey wereaware of companiesinthe community that use, manufacture, or distribute potentially hazardous
chemicals. Lessthen haf of therespondentswere aware of the non-governmental organizationstoassistin
improving chemical safety or of effortsby EPA and OSHA toincrease chemical safety through inspections.
Thereisaneed for additiona effortsfromindustry to earnthe publictrust. Communitiesrely ontelevision news
reportersfor their information when the primary source of that information should be company officias. A

maj ority of therespondentsfelt that even though their community may beableto respond well toachemical
incident, amgority still felt that their familieswere exposed to some danger.

TheCenter callsall stakeholdersto:
+ Influencethe database ownersto act upon the presented recommendations.
*  Seek waysto gain standardization of thekey dataelements, e.g., definition of anincident.

+ Takeanactiveroleinpromoting chemical processsafety through loca organizations, e.g., LEPCs.

+  Work to establish and institutionalize the indi catorsand metrics used to measure chemical safety inthe
United States.

+  Openly support dl stakehol ders showing progresstowards meeting the national chemical safety goals.
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