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EXECUTIVE SUMMARY

This is a comprehensive report on the status of the U.S. Environmental Protection Agency's
Chemical Emergency Preparedness and Prevention Office's (CEPPQO) Chemical Safety Audit (CSA)
program since its inception in fiscal year (FY) 89, a review of the successful and problematic trends of
CSA program implementation in FY 97, and a discussion of the current and future role of the CSA
program in the CEPPO Prevention Strategy.

In these nine years, the CSA program has encompassed the review of the chemical process safety
management systems of over 350 facilities and the training of over 1000 federal, state, and local
officials. In addition, the CSA program has developed a database of chemical safety audit information
and supported numerous other related chemical accident prevention activities, including outreach and
technical assistance for both the public and private sector.

Chemical accident prevention involves identifying the causes of accidental releases of hazardous
substances and the means to prevent them from occurring, promoting industry initiatives in these areas,
and sharing the results with the community, industry, and other interested geRp®stablished the
CSA program to:

. Heighten awareness of and promote chemical safety among facilities handling hazardous
substances, as well as in communities where chemicals are located;

. Build cooperation among facilities, EPA, and others by conducting joint audits;

. Gather information on safety practices and technologies from facilities handling
hazardous substances; and

. To establish a database for the assembly and distribution of chemical process safety
management information obtained from the facility audits.

The CSA program is not a compliance or regulatory program; however, EPA does have legal
authority for entering a facility and conducting a chemical safety audit under sections 104(b) and 104(e)
of the Comprehensive Environmental Response, Compensation, and Liability Act (CERTeMwdit
consists of interviews with facility personnel and an on-site review of various aspects of facility
operations related to the prevention of accidental chemical rele@bservations and conclusions from
the audit are detailed in a report, available to the public, that identifies both problematic and successful
chemical process safety management practices, as well as technologies for preventing and mitigating
chemical releases.

This status report is intended to provide EPA headquarters and regional management with a
better understanding of how the program is being implemented both at headquarters and in the regions,
the purpose and goals of the audit program, and the type of information being generated and its uses.
The following four topics are the focus of this repenprogram activities, program results, regional
program implementation, and analysis of audit results.

Regional Implementation Status

The CSA program has provided the opportunity for greater cooperation and communication with
state and local officials as a result of their participation in the audit process and associated training and



outreach activitiesState and local audit participants stress the beneficial aspects of the program from
increased government-industry coordination to enhanced understanding of chemical process safety issues
in the community.In addition, as the CSA program has developed, the regional offices have initiated

new programs and activities and introduced modifications to audit procedures that take advantage of the
program's flexibility. Initiatives such as mini-audit programs and accident investigations, as well as
greater pre-audit planning, coordination with other environmental and health and safety programs, and
outreach to industry, have also been the products of the evolution of the CSA prégraemample, in

FY 97, Region 3 conducted 63 mini-audits of water treatment operations, ammonia refrigeration systems,
and other facilities with toxic and flammable chemicdisRegion 4, a series of followup visits were
conducted during FY 97 to interview facility staff and evaluate the status of recommendations
implemented since the initial audit was conducted.

Program Activities/Results

The achievements of the audit program, outlined in Chapter 2, are based on the number of full-
scale audits conducted and reports completed in each region, along with a summary of the audits by the
facility's Standard Industrial Classification (SIC) code and by the hazardous substances examined during
the audit. An overview of participation in training workshops offered by EPA headquarters is also
included.

As of the close of FY 97, the regions had submitted a total of 349 final reports to EPA
headquarters for the 358 full-scale chemical safety audits that were conducted between FY 89 and FY 97.
Information from the 16 most recently submitted reports was examined for this status report, including a
number of reports from audits conducted in FY 96 that were not submitted to EPA headquarters in time
to be included in the FY 96 Status Report.

CEPPO has designed a four-day chemical safety audit workshop that gives potential audit team
members the training to conduct an audit; beginning in FY 93, these courses have been presented by
EPA's Environmental Response Team as part of their training currictdtom 1989 through 1997, a
total of 60 workshops, attended by nearly 1600 individuals throughout all ten regions, have been
conducted; approximately 280 individuals attended the twelve workshops held in HYi®wmost
noteworthy trend in these workshops has been the increased involvement of state and local officials, who
account for approximately 50 percent of the overall attendance, but 60 percent of the attendees in the past
year. This represents a concerted effort within the CSA program to increase awareness and participation
by these individuals in combination with increasing state and local interest in chemical process safety
issues.In addition, with the applicability of the new Risk Management Program regulations to
operations at federal facilities, 20 percent of workshop attendees during FY 97 were federal officials and
their contractors.

To realize the goals of the CSA program to collect and disseminate information on chemical
process safety issues and to improve program coordination, CEPPO has assembled a computerized
database to provide EPA regions and headquarters (as well as state and local government agencies) with
information gathered from chemical safety audit reports in a format consistent with the CSA protocol.
Through analysis of the database, the user can identify successful and problematic techniques or
practices employed to manage process safety at facilities handling hazardous subStendaesabase is
being used by CEPPO to develop guidance and technical assistance documents that will be distributed to
individuals and organizations involved in chemical accident preventioaddition, the database has



been given to federal, state, and local officials attending the training workshops, who use the audit report
information to increase their familiarity with chemical process safety issues and to support their own
inspection and auditing activities.

FY 97 Audit Analysis

Chapter 3 presents an overview of conclusions and recommendations taken from recent EPA
chemical safety audits, based on the latest 16 final CSA reports received by EPA headquarters as of
September 30, 1997 0nce again, the results have been organized according to the major elements of
generally accepted chemical process safety management practices, which form the basis for the facility
risk management programs specified under Clean Air Act (CAA) section 1B&venteen major
chemical process safety elements are examined in this chaptporate and facility management,
process hazard analysis (hazard evaluation), offsite consequence analysis, process safety information,
standard operating procedures, equipment and instrument maintenance, training, safety audits, accident
investigation, management of change, pre-startup review, hot work permits, employee participation,
contractors, release prevention and mitigation measures, facility emergency preparedness and response,
and community emergency response coordination.

Each section of Chapter 3 reviews the key features in the implementation of one of these
chemical process safety elements, as well as the role each element plays in maintaining a safe facility.
The section also illustrates notable audit team observations and conclusions on related facility practices
taken from the latest 16 audit reporior example, most of the audited facilities have developed
procedures for conducting investigations of certain accidental releases of hazardous substances.
However, the audit teams visiting these facilities noted very significant differences in the range of
releases that were investigated, the scope of the investigation, and the process of implementing
recommendations emerging from the investigation.

Conclusion

EPA views the CSA program as an integral component of its overall chemical safety program
and an ongoing means of stimulating chemical accident prevention initialilesvoluntary nature of
the audits encourages facilities to work with EPA and allows industry to feel comfortable in sharing their
audit experiences and recommendations with other industry parthesther important factor is the
close coordination of resources and focus at the regional level with other CEPPO prevention efforts.
Current benefits from the CSA program include the following:

. CSA training workshops and audit participation provide EPA, state emergency response
commissions (SERCs), local emergency planning committees (LEPCs), and other federal
agencies with a better understanding of chemical process safety management and facility
practices to prevent and mitigate chemical releases;

. Audit activities foster a more cooperative attitude between government and industry on
chemical process safety issues; and

. Jointly conducted audits and training support cooperation and coordination on chemical
safety programs among federal, state, and local government agencies.
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On May 24, 1996, EPA's Administrator signed the final rule for the risk management planning
requirements mandated under Clean Air Act (CAA) section 11Zf# rule requires certain facilities
("sources") handling regulated substances in a process above specific quantities to develop and
implement a risk management program consisting of a hazard assessment, a prevention program, and an
emergency response prograources will summarize their risk management program in a risk
management plan (RMP), which will be made available electronically to state and local government and
the public. Sources with processes covered by the RMP rule must comply with these requirements by
June 21, 1999EPA and the other agencies responsible for implementing these regulations are required
to conduct audits of RMPs and will also conduct site inspections to oversee and enforce compliance with
the rule by evaluating actual practices.

Thus, chemical accident prevention practices, which the CSA program encourages, will soon be
mandatory for certain processes at sources covered by the RMERA&Ss encouraging state
governments to take responsibility for implementing the RMP program, and several states have indicated
that they will apply for delegation of the prograifhe CSA program will continue to play a key role in
assisting these states with guidance, training, and technical assistance on chemical process safety issues
and the audit proces#\lthough the number of chemical safety audits has declined in the last three years,
training workshop attendance has remained strong and increased in many states. In addition, analysis of
CSA program results across industry sectors will give RMP auditors and inspectors a basis on which to
evaluate the efficacy of facility chemical safety policies and practices.

In addition, it is expected that CSA team members will be involved in implementation of these
regulations at the regional level (for facilities in states that do not take delegation of the program) by
providing compliance assistance, auditing facility RMPs, and inspecting facility risk management
programs. RMP auditors and site inspectors will be able to draw on their CSA training and experience
in selecting, planning, and conducting site visit$é.the same time, there will still be many facilities
handling extremely hazardous substances below threshold quantities that are not covered by the RMP
requirements; for example, small-scale manufacturers, warehouses, and other chemicahasegh
program will continue to have an important role in accident prevention through audits of these facilities.

The CSA program, the Risk Management Program, and the Clean Air Act General Duty Clause
are components of EPA’s integrated chemical safety progEepending on the circumstances at a
particular facility, EPA may choose to apply one or more of these elements to achieve greater protection
of human health and the environmeAs a result, the CSA program will continue to have an important
role within EPA.



1.0 CHEMICAL SAFETY AUDIT PROGRAM: HISTORY AND FUTURE

In the nine years since EPA initiated the Chemical Safety Audit (CSA) program in 1988, over
350 full-scale chemical safety audits and approximately 100 mini-audits have been conducted by EPA
regional offices.In addition, an extensive training program has been established and a CSA program
database has been develop&tde CSA program also has prompted a growing interest among state and
local officials in the audit process and in the underlying concepts of chemical process safety
managementWith the publication of the final risk management planning regulations mandated under
section 112(r) of the Clean Air Act (CAA), the CSA program has assumed a critical support role in the
development of the national chemical accident prevention effort spearheaded by EPA's Chemical
Emergency Preparedness and Prevention Office (CEPPO).

For the 358 full-scale chemical safety audits conducted over the seven years ending September
30, 1997, 349 final audit reports have been prepared (see Appendix Bhmpile information for this
report, the final audit reports have been summarized in a standard format consistent with the CSA
protocol. These profiles present a summary of audit observations and include the audit team's
conclusions and recommendatiori$ie profiles also contain information on facility name, location,
primary processes, and product(s); the hazardous substances examined for the audit; and the name,
affiliation, role, and expertise of each audit team member.

The remainder of this chapter describes the future of the CSA program and the primary features
of the existing CSA program, including its history and purpose, and key program actIigs
training workshops and the CSA databaGhapter 2 presents a statistical overview of the results of
CSA program activities and achievemeritsstly, Chapter 3 reviews facility chemical process safety
practices identified in the final CSA reports submitted to CEPPO since the publication of the FY 96 CSA
Status Report.

11 Program Background

History

The CSA program is part of a broad EPA initiative designed to accomplish four chemical
accident prevention goals:

. Learn about and understand problematic and successful practices and technologies for
preventing and mitigating releases from facilities handling hazardous substances;

. Heighten awareness of chemical safety among chemical producers, distributors, and
users, as well as in communities where chemicals are located;

. Build cooperation among authorized parties by coordinating joint audits where
appropriate; and

. Establish a database for the assembly and distribution of chemical safety information
obtained from facility audits and from other sources.

Following the 1984 release of methyl isocyanate in Bhopal, India, and subsequent incidents in
the United States, awareness of the threat to public safety posed by similar incidents led to an emphasis
on preparedness and planning for response to chemical acciB®®sstablished the Chemical



2

Emergency Preparedness Program to help states and communities plan for chemical emekggmcies.
of the features of this voluntary program were incorporated into SARA Title Ill, which establishes a
chemical emergency preparedness infrastructure within each state, territory, and Tribal land.

Recognizing accident prevention as the next step after instituting local emergency preparedness
efforts, EPA sought to identify causes of accidental releases of hazardous substances and the means to
prevent them from occurring, to promote accident prevention practices in industry, and to share
information with the community, industry, and other groups (e.g., academia, professional organizations,
trade associations, labor, and environmental groudahy of these key concerns were identified in the
Congressionally mandated SARA Title Il section 305(b) stiRbuiew of Emergency Systeriis
study reviewed technologies, techniques, and practices for preventing, detecting, and monitoring releases
of extremely hazardous substances, and for alerting the public to such refeapest of the
information-gathering needed to prepare this study, a number of facility audits were conducted to
evaluate, first-hand, their chemical process safety management pradicese method of acquiring
additional information and encouraging awareness of accident prevention at facilities, the study
recommended that EPA continue the program of facility audits, thus inaugurating the CSA program.

Authority

While the CSA program is not a compliance or regulatory program, EPA does have legal
authorities for entering a facility and conducting a chemical safety aligkt.primary authority for EPA
and its designated representatives to enter a facility and review its records and operations is contained in
CERCLA sections 104(b) and 104(d)he audits are intended to be non-confrontational and positive, so
that information on safety practices, techniques, and technologies can be identified and shared between
EPA and the facility.If serious problems are discovered during the audit, however, EPA may use a
variety of legal authorities to address them.

Audit Team

An EPA audit team consists primarily of EPA employees and other designated representatives,
including contractors and AARP membe®ther federal, state, and local government personnel,
particularly representatives of State Emergency Response Commissions (SERCs) and Local Emergency
Planning Committee (LEPCs) established under EPCRA, are encouraged to participate in audits as team
members or observer3he audit team can vary in size depending on the scope of the audit and the
expertise of individual team membemlthough states and local governments must use their own
authorities for audit participation, the CSA program encourages the involvement of LEPC and SERC
members throughout the audit process.

Audit Selection

In selecting a facility for a chemical safety audit, the EPA regional office may consider a number
of factors, including but not limited to the hazardous substances used, the facility's history of releases,
the facility's proximity to a sensitive population or area of high population density, its accident
prevention technologies, or the industry's concentration in the arearegional office may review
federal, state, and local release notification reports and follow-up reports; On-Scene Coordinator (OSC)
reports; Regional Response Centers; Accidental Release Information Program (ARIP) reports; and other
sources.Currently, most facilities selected have been identified based on their history of accidental
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releases, using ARIP, the Emergency Response Notification System (ERNS), and other release
information sources.

At present, EPA regional offices are not required to follow any formal procedures when selecting
a facility for an audit, as long as the following two important requirements are met:

. Under CERCLA, EPA may enter a facility only if a release of a CERCLA hazardous
substance, pollutant, or contaminant has occurred at the facility, or there is "reason to
believe" that a threat of such a release exists; and

. The Office of the Regional Counsel and the SERC must be consulted to identify any
legal actions currently being pursued or anticipated against the audited facility.
Although not compliance-oriented, a chemical safety audit conducted at a facility where
legal action is on-going or anticipated may interrupt or otherwise have an impact on the
settlement processdt is also suggested that other regional program offices be consulted.

EPA can, of course, enter a facility and conduct an audit at the invitation or with the voluntary consent of
the facility's management.

Audit Process

The audit consists of interviews with facility personnel and on-site review of various aspects of
facility operations related to the prevention of accidental chemical rele@bsgrvations and
conclusions from the audits are detailed in a report prepared by the audiffieameport identifies and
characterizes the strengths and weaknesses of specific chemical accident prevention program areas to
allow the elements of particularly effective programs to be recognized and to share information on
problematic practicesCopies of the report are given to the facility and its corporate management so that
weak and strong program areas may be recognized.

The audit is conducted in accordance with@ugdance Manual for EPA Chemical Safety Audit
Team Membersvhich contains mandatory procedures, as well as recommended actions, to follow to
ensure the health and safety of program auditors and program intégaith.member of the audit team
should have a copy of the manual, and a copy of the manual should be sent to the facility prior to the
audit. The guidance manual also contains an audit protocol (see Appendix A), a detailed outline that
directs the scope and content of the audit and establishes a structure for preparing the audihesport.
protocol is designed to provide CSA teams with an organized and detailed format for conducting an audit
and preparing a comprehensive rep@y. following the protocol in preparing CSA reports, regional
staff ensure continuity and consistency in report preparation.

1.2 Relationship to the CEPPO Prevention Strategy

The CSA program is one component of CEPPQO's overall chemical accident prevention strategy.
The key to the success of the CSA program in supporting accident prevention is the cooperation built
between industry and EPA through the voluntary audit participafibe. voluntary nature of the audits
encourages facilities to work with EPA and allows industry to feel comfortable in sharing their audit
experiences and recommendations with other industry partAather important factor is the ongoing
coordination of the CSA program with other CEPPO prevention efforts including the Accidental Release



4

Information Program (ARIP), the Risk Management Plan (RMP) program, and the chemical accident
investigation (CAI) program:

. In 1986, the ARIP program began to collect accident information through surveys issued
to certain facilities experiencing accidental releagdse ARIP database, consisting of
information taken from the ARIP survey, is used to identify candidate facilities for
chemical safety audits and other prevention-related outreach programs.

. With the passage of the Clean Air Act Amendments of 1990, EPA began development of
the RMP rule, in part using the information provided by ARIP and CSAce
promulgating the RMP rule in 1996, CEPPO has been working to implement the RMP
program. Regional chemical safety audit team members are involved in all the facets of
the RMP program, including assisting CEPPO in developing guidance documents,
providing assistance to personnel from state and local implementing agencies, and
working directly to help facilities understand the requirements.

. EPA’s statutory responsibility for the prevention and mitigation of accidental releases
necessitates action by the Agency to investigate and understand the chemical accidents
that occur.These investigations, conducted by EPA’s Chemical Accident Investigation
Team (CAIT), may lead to issuance of new guidance or regulations relating to accident
prevention.Chemical safety audit team members provide critical support to the CAIT.
Team members are involved in conducting accident investigations; developing safety
alerts where an unrecognized hazard is identified; and developing reports on the facts,
circumstances, and root causes of accidents.

The regional offices have substantial flexibility in implementing the CSA progiidra.regions
have used this flexibility to model the CSA program into a vehicle for meeting regional priorities for
accident preventionSpecific features of the CSA program (e.qg., followup activities) have served as the
basis for the development of new regional initiativesaddition, several regions have begun separate
chemical-specific initiatives to address commonly used hazardous chemicals that pose the greatest risk in
an accident, such as mini-audits.

Four followups were performed by Region 4 during FY 1997 for facilities audited in previous
years. They consisted of a return visit to interview facility staff and evaluate the status of
recommendations implemented since the initial audit was conduetgceach visit, a post-audit report
was prepared summarizing the original audit recommendations and the relevant activities taken by the
facility in the intervening yearsin general, these facilities viewed the chemical safety audits as a
positive experience and had implemented many of the audit team’s recommendations. The region will be
continuing this effort in FY 1998.

In FY 1997, Region 3 conducted 63 "mini" chemical safety au@iysperforming "mini" audits,
the region was able to reach a larger number of facilities at a reduced cost to the govdmgesrdral,
these audits focused on smaller facilities or a specific operation at larger facility, including two dozen
visits to water treatment plants using chlorine and sulfur dioxide, two dozen visits to food processors and
cold storage facilities with ammonia refrigeration systems, as well as a variety of other operations
involving toxic and flammable chemicals, such as propane distributors, hospitals, and small chemical
manufacturersFollowing their site visit, the region sent a followup letter to the facility highlighting
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notable practices and recommendations for potential improveniatgon 8 intends to establish a
mini-audit program in FY 1998.

1.3 Future Role of the CSA Program

On May 24, 1996, EPA's Administrator signed the final rule for the risk management planning
requirements mandated under Clean Air Act (CAA) section 11Z{# rule requires certain facilities
("sources") handling regulated substances in a process above specific quantities to develop and
implement a risk management program consisting of a hazard assessment, a prevention program, and an
emergency response progra®ources will summarize their risk management program in a risk
management plan (RMP), which will be made available electronically to state and local government and
the public. Sources with processes covered by the RMP rule must comply with these requirements by
June 21, 1999EPA and the other agencies responsible for implementing these regulations are required
to conduct audits of RMPs and will also conduct site inspections to oversee and enforce compliance with
the rule by evaluating actual practices.

Thus, chemical accident prevention practices, which the CSA program encourages, will soon be
mandatory for certain processes at sources covered by the RMIERAgs encouraging state
governments to take responsibility for implementing the RMP program, and several states have indicated
that they will apply for delegation of the prograifhe CSA program will continue to play a key role in
assisting these states with guidance, training, and technical assistance on chemical process safety issues
and the audit proces#lthough the number of chemical safety audits has declined in the last three years,
training workshop attendance has remained strong and increased in many states. In addition, analysis of
CSA program results across industry sectors will give RMP auditors and inspectors a basis on which to
evaluate the efficacy of facility chemical safety policies and practices.

In addition, it is expected that CSA team members will be involved in implementation of these
regulations at the regional level (for facilities in states that do not take delegation of the program) by
providing compliance assistance, auditing facility RMPs, and inspecting facility risk management
programs.Voluntary compliance assistance (with EPA and OSHA rules, in particular) has always been a
component of chemical safety audits, and RMP auditors and site inspectors will be able to draw on their
CSA training and experience in interacting with these facilities.

At the same time, there will still be many facilities handling extremely hazardous substances
below threshold quantities that are not covered by the RMP requirements; for example, small-scale
manufacturers, warehouses, and other chemical usbesCSA program will continue to have an
important role in chemical accident prevention through audits of these facilities.

Headquarters and the regions have been examining their needs and making adjustments to the
CSA program to reflect its evolving role in the chemical safety proggsemical safety audits remain
voluntary (although Regions have the discretion to enforce deficiencies noted during the audits), and the
Regions retain flexibility on the scope of their CSA programthe future, it is expected that some
Regions will continue their successful audit programs, with special attention to facilities with accident
histories and non-RMP-regulated facilities that may benefit from a voluntary &ittier Regions may
decide to focus less resources on chemical safety audits and concentrate on RMP audit$-urstead.
as states become partners with EPA in implementing the risk management program, additional training
and guidance drawing upon CSA program expertise may be neadaahplementation of the CAA
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regulations and the General Duty Clause continues, it will become clearer how the CSA program will
evolve.

1.4 CSA Training Workshop

To provide guidance on the procedural and technical aspects of conducting an audit and to
promote a better understanding of the objectives of the CSA program, EPA designed the Chemical
Safety Audit program workshopgn FY 97, EPA's Environmental Response Training Program continued
to offer the four-day CSA workshop as part of its regular curricuMforkshops were held in Groton,

CT; Pomona, NY; Harrisburg, PA; Little Rock, AR; Oklahoma City, OK; Lee’'s Summit, MO; Great

Falls, MT; Mesa, AZ; Pasadena, CA; Rancho Cordova, CA; Richmond, CA; and Honoluld,tbthl

of 279 EPA regional, AARP, contractor, state and local government, other federal agency personnel, and
other individuals attended the 12 workshops.

For FY 98, the Environmental Response Training Program plans to present 10 additional four-
day CSA coursesThese workshops are designed for presentation to a combination of regional, AARP,
contractor, and state and local government personnel who are or will be involved in conducting chemical
safety audits.The topics addressed during the current four-day workshop include:

. Chemical process hazards

. Process safety management

. Computer modeling

. Process safetyequipment

. Process safetyoperations

. Hazard and release mitigation
. Maintenance procedures and training requirements
. Conducting interviews

. Incident investigation

. Hazard evaluation

. Hazard evaluation techniques
. Emergency response

. Process inspection techniques

. Audit report writing
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. Guidance Manual for EPA Chemical Safety Audit Team Members
. Chemical Safety Audit Program Resource Guide

In addition, a series of sequential group exercises is held during the workshop to provide participants
with the opportunity to apply theoretical knowledge to scenarios that simulate all phases of conducting a
chemical safety audit, including interviewing facility personnel.

1.5 CSA Database

To collect and disseminate information on chemical process safety issues and improve program
coordination, CEPPO has assembled a computerized database to provide EPA regions and headquarters
(as well as state and local government agencies) with information gathered from chemical safety audit
reports in a format consistent with the CSA protoddle profiles present a summary of audit
observations and include the audit team's conclusions and recommendatiersofiles also contain
information on facility name, location, primary processes, and product(s); the hazardous substances
examined for the audit; and the name, affiliation, role, and expertise of each audit team nidraber.
information in the database is useful to EPA regional offices for a variety of purposes, such as
identifying field experts and comparing processes and safety practices at different facilities for the same
chemicals.Although the database is not directly available to the public and industry, EPA will use it to
develop guidance and technical assistance documents that will be distributed to individuals and
organizations involved in chemical accident prevention.

The database has been given to interested federal, state, and local officials who have attended
CSA training workshopsThese individuals are using the database as a source of background
information on chemical hazards, process hazards, and successful and problematic facility practices in
preparation for their own inspection and auditing activitiest example, by reviewing the information
on typical operating hazards and release prevention practices at the paper mills contained in the CSA
database, these officials have been better prepared to conduct inspections of similar paper mills under
their own jurisdiction.

The CSA database makes it possible to examine audit information about specific facilities
quickly. For example, the database user can easily examine and compare audit observations and
recommendations for facilities that use similar chemicals, that manufacture similar products, or that are
located in the same EPA regiobsers can search the database for different types of information, such as
chemical names or Chemical Abstract Service (CAS) numbers, SIC codes, processes, and process safety
practice or technique, or a combination of fiel&r example, a user could search the database to
identify the type of containment systems present at chemical manufacturing facilities (SIC code 28) that
use chlorine.EPA regional and headquarters personnel (as well as other federal and state and local
officials implementing similar programs) can also use the database to:

. Identify field experts for auditing advice or participation in an audit;
. Identify facilities with similar processes or practices to support an ongoing audit;

. Compare successful or problematic safety practices among similar facilities;
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. Identify previous recommendations for a similar process safety practice or technique;
. Compare safety equipment among similar facilities; and
. Assemble information on a specific chemical safety process management practice.

The current version of the CSA database, distributed in July 1996, contains profiles of 312 chemical
safety audits.



2.0 OVERVIEW OF CSA PROGRAM RESULTS

This chapter presents an overall summary of the achievements of the Chemical Safety Audit
program focusing on the following subjects:

. Chemical safety audits and audit reports completed in each fiscal year;

. Breakdown of the audited facilities by Standard Industrial Classification (SIC) code;
. Hazardous substances examined by the audit teams; and

. Chemical safety audit training workshops conducted.

2.1 Chemical Safety Audits and Reports Completed

As of the close of FY 97, the regional offices have finalized a total of 349 audit reports for the
358 full-scale chemical safety audits, including several follow-up audits for which no audit report profile
was preparedExhibit 1 displays totals for the number of chemical safety audits that the regional offices
conducted during each fiscal yedmhe number of reports completed by each regional office is also
included. The chart indicates that 32 full-scale chemical safety audits were completed in FY 89, 39 in
FY 90,53 in FY 91,41 in FY 92,57 in FY 93,57 in FY 94, 44 in FY 95, 26 in FY 96, and 9 in FY 97.
Exhibit 2 summarizes the chemical safety audits and final reports completed by leghoidition, note
that these totals do not include the mini-audits conducted by the regional offices in the last three years; in
FY 97, Region 3 conducted 63 mini-audits.

2.2 Chemical Safety Audits by SIC Code

Approximately half of the chemical safety audits conducted by the regional offices involved
chemical manufacturing operations (SIC code Zhibit 3 presents a breakdown by SIC code of the
349 audited facilities for which this information is availab{8ome facilities' operations are categorized
in more than one SIC code, a characteristic that is reflected in the exWiitihin SIC code 28, the vast
majority of the processes examined were further classified under SIC codes 281, 282, 286, and 287.
Other manufacturing operations at which a number of audits were conducted are paper and pdlp mills
SIC code 26 (29), petroleum refineriesSIC code 29 (24), food processe+sSIC code 20 (22), primary
metal manufacturing- SIC code 33 (15), and electronic and electrical equipment manufactuhg
code 36 (14).

Non-manufacturing operations at audited facilities comprise one-seventh of the total number of
audits and are classified in a variety of SIC coddse major categories among these operations are
nondurable goods wholesalers handling hazardous substar@l€scode 51 (22); electric, gas, and
sanitary services- SIC code 49 (9); and public water treatment facilieSIC code 95 (8).



Exhibit 1

Number of Chemical Safety Audits and Chemical Safety Audit Reports by Region

FY 89 through FY 97

Region FY 89 FY 90 FY 91 FY 92 FY 93 FY 94 FY 95 FY 96 FY 97 Total Final
Audits  Audits  Audits  Audits  Audits  Audits  Audits  Audits  Audits  Audits Reports

1 4 4 3 3 3 3 0 0 0 20 20
2 2 4 3 3 4 3 2 4 0 25 22
3 4 4 4 5 6 6 4 2 0 35 35
4 5 5 15 6 10 8 8 6 5 68 67
5 3 5 3 3 4 4 4 3 0 29 24
6 4 5 5 4 4 4 4 0 0 30 30
7 0 0 4 6 14 18 14 4 4 64 64
8 3 4 6 4 5 4 3 0 0 29 29
9 4 4 4 4 3 3 1 2 0 25 25
10 3 4 6 3 4 4 4 5 0 33 33
Total 32 39 53 41 57 57 44 26 9 358 349

Note: These totals do not include regional chemical accident investigations and mini-audits.
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Summary of Chemical Safety Audits and Final Reports Completed by Region
FY 89 through FY 97
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Exhibit 3

Breakdown of Audited Facilities by SIC Code
FY 89 through FY 97
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2.3 Chemical Safety Audits by Hazardous Substance

A total of 192 different hazardous substances were examined by audit teams at the 325 audited
facilities for which this information was available, including 170 classified as CERCLA hazardous
substances and 77 listed as EPCRA extremely hazardous substaxiued. 4 presents a breakdown of
the CERCLA hazardous substances and EPCRA extremely hazardous substances examined during the
audits. On average, processes involving four hazardous and/or extremely hazardous substances were
examined at each facilityThe five most commonly examined substances were chlorine (125 audits),
sulfuric acid (122), sodium hydroxide (101), ammonia (97), and hydrochloric acid (80).

24 CSA Training Workshops

As of the close of FY 97, 60 CSA workshops had been conducted in the EPA regjimces FY
90, the host regions have been co-sponsors of the CSA workshops and provided valuable assistance in
organizing and conducting the workshoposting the workshop in cities near the locations of the
regional office has allowed other EPA program offices and other federal agencies to lattzhdition,
for the last six years the regional offices have been coordinating with the states to identify workshop
locations to encourage attendance by state and local offidials.year, all of the workshops were held
at sites away from the regional offices.

Twelve workshops were held in eight regions during FY Braining workshops were held in
Groton, CT (Region 1); Pomona, NY (Region 2); Harrisburg, PA (Region 3); Little Rock, AR (Region
6); Oklahoma City, OK (Region 6); Lee’s Summit, MO (Region 7); Great Falls, MT (Region 8); Mesa,
AZ (Region 9); Pasadena, CA (Region 9); Rancho Cordova, CA (Region 9); Richmond, CA (Region 9);
and Honolulu, HI (Oceania)A total of 279 attendees participated in the 12 workshépgariety of
groups was represented at the workshops including 16 regional personnel, 73 state officials, 99 local
officials, and 60 representatives from other federal agenoasding staff from the U.S. Department of
Labor and officials from the U.S. Navy, Coast Guard, Marine Corps, Air Force, and Amragdition,
two foreign governments (Canada and Poland) sent officials to attend the tr&rimpit 5 presents a
breakdown of CSA workshop attendees by affiliati®nce FY 93, there has been a concerted effort
within the CSA program to increase awareness and participation by state and local government
representatives in the programs is demonstrated in Exhibit 6, which compares the percentage of
attendees by affiliation from FY 89 to FY 96 to that in FY 97, 62 percent of the FY 96 attendees
represented state, local, and tribal governments, as compared to 47 percent in the previous years.

Exhibit 7 is a breakdown by region of the number of audit team members who have received
training. State and local officials, EPA headquarters personnel, EPA headquarters contractors, industry
and academia, and other federal agency representatives are not included in theseTfigusrgest
number of personnel attending a workshop were from Region 4 (86), Region 3 (69), and Region 2 (58).
Note that this exhibit does not include data for TAT workshop attendance from FY 94 - FY 97 due to the
involvement of the technical assistance team contractors whose responsibilities cover multiple regions.



Exhibit 4

Hazardous Substances Examined
FY 89 through FY 97
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Exhibit 5

Chemical Safety Audit Workshop Attendees by Affiliation
FY 89 through FY 97
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Exhibit 6

Chemical Safety Audit Workshop Attendees by Affiliation
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Exhibit 7
Chemical Safety Audit Workshops
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3.0 OVERVIEW OF CSA REPORT FINDINGS

This chapter presents a rew of conclusions and recanendations ta&n fromrecent EPA
chenical safetyaudits, based on the latest 16 final G®ports receied by EPA headquarters as of
Septerber 30, 1997.The results are oepized accordingo the gnerallyrecoguized elenents of
chenical process safetyianagement practices, Wwich formthe basis for the riskanagement progam
regulations issued underAA section 112(r) (see 40RR part 68), and SHA's Process Safety
Managnent (PSM) Standard (29 CFR 1910.11%fese principles are specificaliypplicable to
facilities with conplex operations and cheoal-based haards, and, thus, in their detailagnnot be
appropriate for sipler operations that do not ialve chenical processing

These cheical process safetylenents are closelyelated to those of theSB protocol, an
outline of which can be found in ppendix A The following 17 chenical process safetyanagment

elenents are examed in this chapter of the report:

Corporate and facilitynanagement

Process haxd analyis (haard ewaluation)
Offsite consequence analy

Process safetinformation

Standard operatingrocedures

Equipnent and instrumnt maintenance
Training

Safety audits

Accident inestigation

Managnent of chang

Prestartup reiew

Contractors

Employee participation

Hot work pernits

Release pregntion and ritigation neasures
Facility emergency preparedness and response

Conmmunity emergency response coordination
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Each section of this chapter lneg with an italicied overview of the ley conponents of the
correspondinghenical process safetylanagement elenent, followed by a discussion of facility
practices described in the latest clihmahsafetyaudit reports.CSA report conclusions hidjght
chenical process safefgractices obseed at the facility theyreflect the audit teasperception of the
facility's understandingf and commitment to chencal process safetyianagement, but are not
judgments of adequacygr inadequacyf the practices obsesd by the team CSA report
recommendations address options that the faciitgy consider implementingto enhance facility
knowledge of and practices in chéral process safetyianagement. These recomendations are based
solelyon areas obsesdt duringthe audit and are not required carrdatoryactions to be tak bythe
facility, althoudn audit teara do exarme facility practices that are directiglated to the coponents of
existingfederal reglatory progans (e.g, emergency response plans).

3.1 Corporate and Facility Managemen

Corporate and facility mnagenent play an integral role in ensuring a coherent and consistent
approach to chemal safety and health issues at a facilit9orporate nanagenent has the unique role
of fostering communication among and providing guidance to operations within the corporation, while
facility managenent is better suited for addressing site-specific issté®e degree of support and
resources dedicated by corporate and facilignagenent has a direct ipact on the effectiveness of all
aspects of cheigal process safety progranldentification of responsible personnel is also a key step
for ensuring effective process safetgrmagenent.

Corporate nanagement can playan inportant role in ensurinthat all facilities in a corporation
hawe access to process saféggsons learnedrlhis is especiallyritical when a sintg corporation
maintains nunerous facilities conductingimlar processesFor instance, the corporateanagement of
one facilityrequires that all spill reports be sukied to the corporate office,hich then produces a
quarterlyspill summary docunentingincidents and actions to be éak The corporate headquarters for a
network of 32 refrigeration facilities promtes infornationsharingand lessons learned betn sinlar
facilities bydissenmating similar information.

Corporate ranagement can also plag role in nenitoringregulatory changs and proiding other
skills and serices that could not beaimtained or desloped costffectively at each facility Corporate
management of a brevery conducts process safetyanagement audits at its facilities and alwates
envronmental conpliance eerytwo years. An integal part of these audits are the follgpvreports on
the resolution of the audit findisg Managnment has also issued cpany-wide procedures for
mechanical integty assurance of amonia systens. The corporate office @rseeinghunmerous poultry
processindacilities coordinated process safatgnagement trainingfor outside contractors and also
supplies its facilities wh manuals that include adgtments nade to coer sitespecific needs.Corporate
management of another audited facilitgronotes safetyy monitoringand cormunicatingregulatory
requirenents, arranmng hazard analis trainingfor divisions, and conductingeriodic audits.

Audit teans encouragd corporate amagement for seweral facilities to tak& a nore active role in
deweloping standards and in sharifgssons learned begen sindar facilities. For instance, corporate
management of a brevery, althoudn active in other areas of process saf@gnagement, was pronpted to
make conputer nodelingresults of hpothetical ammonia releases at one of its facilitiesadable to
other facilities vinere anmonia is used.Corporate nanagement of another audited facilityas
encouragd to establish a specifiehicle to routinely(e.g, monthly) share results of incident
investigations betwen two of its plants that are identical in dasig
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Audited facilities use aaviety of management techniques to disseémate process safety
information within the facility. A typical facility established a safegpmmittee consistingf both staff
and management and uses onthly safetymeeting with all personnel to share cpany memoranda and
review anysafetyliterature. The format includes a presentation, open discussion, and then.aTusz
sane facility ensures that a sitggindividual is responsible for ensurieffective process safety
management, with the plant ranager’s annual appraisal dependent, in part, on achgespecific
environmental and safetgbjectives. Another facilitymanages qualityassurance, aselvas safetyand
health, byusinga systemof qualityteans throudpout the plant.Facility management keeps plant
personnel inforrad of all safetyand enwronmental requirerents throudp meeting, training written
notices, and other @chanisrs.

3.2 Process Haard Analysis (Hazard Evaluation)

Process hazard analysiBKIA), also known as hazard evaluation, is a key factor in the
prevention of cheimal accidents and, generally, in theanmagenent of safety at a facilityA process
hazard analysis identifies the hazards at the facility, helps assess the risk posed by the hazards, evaluates
the consequences of the hazards, and identitgs m which the hazards can be controlled or
mitigated, thus directing facility attention to areas iwghneed of imrovenent. In conjunction vith the
managenent of change, this analysis serves as a foundation for the ongoing revision of a facility's
accident prevention effortsAlthough there are severalathods for perfornmg this analysis, each
approach wll provide the facility vith information on identifying potential accidental release scenarios
and, thus, support the preparation of an offsite consequence analysis.

For more conplex chertal processing operations, facilities conducting a process hazard
analysis should use one of the generally recognizedaldsohniquesd.g., What If, Checklist, \Wat
If/Checklist, Hhzard and Qerability study HAZOP), Fault Tree Analysis, or Failure Mode and Effect
Analysis) less fornal approaches my be sufficient for sipter operations.Depending upon the
conplexity of the proceseé)being exanmed, facilities ray find that a revievof the hazards posed by a
process, rather than a detailed RHmay be sufficient to carry out the aiof effective process safety
managenent. Facilities should irplerrent the results of the analysis; this process should be tracked to
deternine whether recomendations are implenented in a tirely manner. Finally, the evaluation
should be updated periodically ohenever a processadification is introduced.

Most audited facilities havat least an inforad progamto ewaluate haards, and a nuber of
facilities hawe formal process hard analgis progans to enhance process safetgnagement and
identify and address areas forgrovenent. A chemcal manufacturingconpany uses FHAZOP analysis
to ewaluate its bleach amufacturingprocess and bleach budkorag operation.Criticality, frequency
and riskvalues are assigd to each destion. Results and recomendations are recorded and tradk
on the sam form and wen an action is tak, the newalues are updatedAnother facilityalso uses the
HAZOP haard ewaluation nethod; the facilitys corporate offices aluated the different process hak
analysis methods and selected the H®P nrethod as the wst detailed and preciseethod to ewaluate
plant processesTo further aid in the process faads analgis, this facilityuses a AZOP software
progam

Most facilities performat least somprocess haxd analis, althoudp this analgs is frequently
limited to the extent required loggulation. Audit teans often recommended that facilities consider
broadeningheir process hard analis to include either additional processes or infation not
required byregulations, or to include the requirents of EPA’s RiskManagement Progam (RMP) rule.



22

For instance, one fibelass insulation mnufacturer currenthhas a AZOP teamthat revews reports
subnitted byits accident ingstigation teamand sugests correcti@ actions, \Wich facility management
then revews for inplementation. However, the audit teamecommended that the facilitpproaden their
HAZOPs to include other, potentiallgss critical processe#&t another facility the audit teanfound
that formal process haxd analpes had been conducted in accordante @SHA's PSM standard,
includingHAZOPs and "Whatfl' analyses. The PHA on the ammonia refrigeration systemat this
facility resulted in 136 prioritizd recormendations. Although past incidents, pipingnd
instrunmentation diaganms, SOPs, and aterials of construction requireamts were used in conductirige
hazrd ewaluations, the audit tearacommended that the PHA could be enhancedlbyeloping a nore
detailed list of docuents for use in conductirfgcility HAZOPs. Relevant docunents night include
corporate policydocunents, as Wl as ANSI, ASME, ASHRAE, and hternational hstitute of Anmonia
Refrigeration giidance.

An audited chemeal manufacturer perfors process hard analgis on eleen CGHA PSM
processesHowever, auditors recomended that the facilitgonsider incorporatingir nodelingwith
offsite consequences into its processaldhanalyges vhen theyare updated (as is required under the
RMP rule). At another facility the audit teamoted that the facilitysed the hazds and operability
technique, focusingn GSHA PSM requirenents with little enphasis on offsite consequenceé¢oting
that sone of the PHAs will need to be updated and efidated shortly the audit teamecommended that
the facilityincorporate the RIP requirenents as appropriateSeveral other audit teasreconmended
that facilities ben addressinghe requirerants of the RIP rule as soon as possibleor exanple, a
paper products amufacturer vas encouragd to perfornprocess haxd analyges for its aqueous
anmmonia process.

In a fewcases, audit teagrfiound no eidence of substantial actiles to support process safety
management, especiallywith regard to process hards analgis. Two chenical manufacturers had no
formal systemfor hazard evaluation and ingstigation. The audit teanencouragd the facilities to
dewelop and inplement a fornal system

3.3 Offdsite Consequence Aalysis

An offsite consequence analysis is designed to assess the potgackiof a release of a
hazardous cheiral on the populations and enviroents surrounding a facilityBased on the potential
hazards identified in the process hazard analysis, facilities shouldiegamange of potential
accidental release scenarios to identify the potential offsite consequences and evaluate the likelihood of
the release occurringAs a result, the offsite consequence analysiselp facilities establish
emergency response needs and priorities in the case of a relsadehe inplenrentation of masures to
prevent or ntigate such eventd)ased on both their potential ract and their likelihood of occurrence.

Only a fewaudit teara found that facilities @re usingoffsite consequence analyto ewaluate
potential haards. One such facility a polymerization unit, perforrad release odelingfor vinyl
chloride, hylrogen chloride, ethigne dichloride, and chlorine usitige Conplex Hazardous Ar Release
Model. Although the facilityhas nodeled potential explosions, this did not address fireobing
Liquid ExpandingVapor Explosions (B.EVESs). The audit teanmmecommended that the facilitgonsider
more extensie nodeling because the facilitis located close to sensigiareas that ay be adersely
affected bya fire or B.EVE and has rany flammable chenicals, nunerous pressured storag tanls,
and potentiallyexplosive organic peroxides.
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Audit teans found that nuerous other facilities are not plementingoffsite consequences
analysis efforts at all; other facilities do not use their aodelingresults in erargency preparedness or
response efforts, or are doiag inconpletely. One facility, located near taelenentaryschools, a
hospital, and tw public park, does not perforrany modelingto trackreleases into air, surfaceter, or
groundwater. Vulnerability zones for a chlorine and an enonia release fromail cars vere calculated
in this facility's plan, but the assyptions used for this anadig were not the samas those required by
the Technical Guidance for Hazardous Analysihe audit teammrecommended that the facilitgonduct
in-house mdelingto deternme the effects of releases to theieorment. Two other facilities had not
conducted angir nodelingfor enmergency response purposegnother facility a machiningplant that
maintains stores of corrosamaterials, has not identified potentiallmerable bnes for their wrst-case
scenario, or for other, one likely scenarios.

Audit teans provded or recommended nodelingsoftware to sone facilities. For exanple, a
teamconductingan audit of a refrigration serice sugested that the facilitperformcontingency
modelingand provded the facilitywith a copyof the ARCHIE modelingprogam The audit teamalso
noted that the local fire deparnt has ALOHA nodelingsoftware that the facilitgould use.

Se\eral facilities located in close proxity to sensitie populations had not perfoeah offsite
consequence oalelingor identified their ulnerability zones. In general, audit teasireconmended to
these facilities that releaseodelingwould be a useful tool to predict the direction or concentration of
potential releases and could be t#ag \alue in energency preparedness and planninfeans sugested
that nodelingshould include both aarst-case scenario and a release of lessgnitude but hidper
likelihood. The audit teanvisiting a brevery noted that the facilithad not performd nodelingto
estimate the potential extent of aovgt-case release orare likely release eants. In another reipn, two
chenical conpanies in populated areas had not usedetingto predict the direction or concentration of
potential releases.

Seweral audit teara reconmended that audited facilities should bedp inmplement the offsite
consequence analg provsions of the P rule as soon as possibletheut waiting for the reglatory
conpliance deadline For instance, the audit teaah a paper processiffgcility reconmended that the
facility conduct air radelingof agueous amonia to deteriime the potential consequences of a release.

3.4 Process Saty Inf ormation

Docunentation of process safety infoation (ncluding chental hazards and process
technologies and equigmt)is important because a facility's accident prevention programt be
based on up-to-date infoation on cheneal hazards, processes, and equgmn Data on cherncal
hazards ensure that a facility's ployees understand the inherent toxicity of a substanceglhasithe
potential for fire, explosion, corrosivity, or reactions with other cieais. Current data on processes
are imperative to conduct a hazard evaluation and to implement effective standard operating
procedures, training, and amtenance.Equipnent infornation — piping and instruemt diagrans,
materials of construction, electrical classification, relief systesign and design basis, ventilation
systendesign, design codes and standardgleged, naterial and energy balances, and safety system
—should be docuented and kept current.

Several facilities established procedures t@gntee that MSSs are obtained for each
hazrdous chental onsite and are ujp-date. However, MSDSs were not alvays equallyaccessible in
all areas of a facility For exanple, at a chermal manufacturer, MSI[3s are on file in the production
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office, but are onhawailable on ncrofiche in the operations areAudit teans also noted situations
where different personnelggs (e.g visitors or contractors) could be better oriented to plardartisz
such as at a cheoal manufacturer.

Audit teans commended facilities imo made MPS information easilyaccessible and
understandable to eafoyees. A chenical manufacturer raintains a witten hazard communication
progamwherebyMSDSs for chencals used or produced in the facilaye awailable for revew in the
laboratory Prior to handlinghewchemcals, the supersor briefs vorkers on safe handlingractices of
these materials. At a brevery, facility storag@ vessels and containers areliwabeled, colorcoded, and
placarded wth NFPA dianonds. Furthernore, instructions for interpretingpecific placards are posted
at the facilitys unloadingstation.

Audits also regaled facilities inose chemcal hazard information was poorlydocunented or not
up+to-date. For exanple, a nanufacturer of paperboard did nadp MSDSs for cheigal byproducts at
the facility. In the absence of other fosnof chenrcal haard data, the audit tearecommended to an
insulation nanufacturer that the facilitdeelop its own MSDS or haard information sheet fort using
the Chentcal Manufacturers Associationuiglelines. In addition, an audit teamoted that a cold storag
facility did not hae an approal systemfor new revised, or updated MSE.

At sone facilities, additional wrk was recommended to farliarize enployees vith process
safetyinformation. For exanple, at a chemal manufacturer, audit teammembers obsersd that while
some plant personnel seed knowledgeable about the hals associateditih the chencals theywork
with, sone enployees vere unconfortable wth the contents and use of MS&

At a nunber of facilities, audit teasnoted areas for jpnoved process and equigmt safety
measures.Commonly cited issues ere the lackof labelingon pipes (i.e., contents and direction of flow
markings) and tank, inconpatible naterials (such as flamables and oxidiers) stored in close
proximity, and process safeiyformation that vas not lept current. For exanple, at achenical
manufacturer, somtanks, reactors, drug valves, and cheival storag areas we not narked and
labeled in accordanceitlv standards Similarly, sorre containers in the facilityere labeled wih the
colorcoded haard warninglabels (i.e., flai€mable, corrosie, oxidizer), chenical nunbers, and cheiral
nanes, while others were noAlso, at a refineryequipnent labelingwas hard to read and there was a
lack of labelingfor flow direction and contents onast tanls and pipes.

3.5 Standard Operating Procedures

Standard operating procedureSdPs) provide the basis for coherent, safe facility operations by
supporting safety in day-to-day activities and in operator training progré®@Ps describe site access,
process startups and shutdowns during routine anergemcy operations, lockout and tagout, confined
space entry, opening process equapitnor piping, storage, handling, loading, and unloadis§Ps
addressing operating paragters should include operating instructions about pressuriéslim
tenperature ranges, flow rates, and steps on how to handle process devidtiotisernore, S@s
should be reviewed as necessary to ensure that they reflect current operating prautioeig
changes that result fromterations in process chécals, technology, equipent, and rodifications of
the facility)and that current infor@tion is transnited as part of eployee training.

Most large facilities audited had extensiBOPs for their processesAudit teans cited nany
exanples of thoroug SCPs that vere formally docunented and implemented byenployees. One such



25

facility, a chental manufacturer, had GP manuals awilable for nany areas.For exanple, a nanual
exists for the sodiurhypochlorite nanufacturingprocess, and the faciligyrepares production
worksheets for each production run, adhas for loadingand unloadingf bulk chemcals. The revew
date for each SBis listed at the top of the first pagf the S@. To ensure docusant control, vineneer
an S(P is updated or chaag, the naster copys written in blue inkand the copgent to the corporate
office for final revsion. The newSCP is reissued to the branch officewn 60 da of the initial
change. In addition, the facilityhas deeloped a nandatorytraining SOP describingrainingin worker
health and safetgind facilityoperations for all operations.

Audit teans frequentlymade sugestions regrding potential inproverments to the SOPs en at
facilities that naintain detailed S®s. A brewery with an anmonia refrigeration systemwas found to
hawe SOPs that wvere, in general, clearlywritten and higly detailed. SOPs are relewed annuallyby
operatingpersonnel, under the responsibilitfythe naintenance departent. If a process or operation is
changed, the operators résw and nake anynecessaryevisions to the SBs. All SOP changs are
reviewed bythe operatos' superisor and fieldtested. This brewerywas also found to hawa detailed
written procedure for unloadirgrmonia delivery trucks, includinginspection and equipent details
that are oerlooked bymany facilities. However, the audit teamoted that the trucknloadingprocedure
does not instruct facilitpersonnel to erify that the ehicle's brale is set and teels are choak before
the unloadingonnections are ade.

Typical problens with SOPs obsered bythe audit teasirangd froma lackof formal written
procedures to insufficient docemtation and failure to cewvall operations.For exanple, a
manufacturer that rece@s and stores corrosiacids naintained S®s for loadingand unloading
procedures Howewr, the audit teanfiound that the SOP was not sufficientigtailed and recomended
that the facilityprepare a wre detailed S® for the loadin@nd unloadingf haardous cheneals,
includingenmergency response consideration®ther facilities vere encouragd to nake chan@s in their
SOPs to meke themeasier to read and referend® teamauditinga refrigeration serice sugested that
the SAPs should be better amjzed to neke themeasier to useFor exanple, the teanmoted that som
SOPs referenced other SORs.addition, the SOPs did not includeengration date, regw dates, or
reasons for actatingthe proceduresSimilarly, the SOPs deloped byanother chemal plant were not
adequatelyetailed and did not includeritten maintenance procedured.he audit teansuggested that
this facility revew its SOPs for accuracyand cormpleteness.

Seweral audit teara found that facilities’ S®s were not revewed with sufficient frequencyr
that rewsions vere not clearlydocunented. For exanple, at the chemal manufacturer described abey
the SOP for the prention and control of dischaeg was last updated in late 199he audit team
recommended that ranagement consider implementation of a schedule for internal rew and updating
of this SAP to incorporate process and equiminchangs. A refinerymaintains S@®s, but sesral of the
procedures in the safetyanual appeared to need updatirigeeral audited facilities recatged the
need to update their $3 nore regilarly, but had not g begun this processOne poultryprocessor as
organizing their SOPs at the tine of the audit.The facility reported that, en this process is cqiete,
SOPs wil be reMewed annually The audit teammrecommended that the date of the rew and the
reviewing person(s) should be recorded on the demtrvhenegr an SOP is reésed or updated.

Several facilities are wluntarily participatingin progans to verify or improve envronmental
and safetyprocessesHowever, even these facilities frequentiyere found to linit their SQP
development or revew to the lews required for such progns. For instance, a chaoal corporation has
conpleted an $O 9002 regstration audit and recesd certification; all S®s and other docuents are
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prepared and controlled in accordanaetwsO 9000 requirernts. However, the audit team
reconmended that the facilitgenerate and iplement a schedule to update its B Another facility a
paper processinglant, has destoped S@s in accordanceithh ISO 9002 standards, aslly and has
expanded its SBs to include GHA PSM requirerants for coered processes onlyrhe audit team
recommended that the facilitgonsider standardir its SOPs in the GBHA PSM format.

3.6 Equipment and Instrument Maintenance

Equipnent and instrurent maintenance falls into two categoriegredictive/preventive
maintenance, which is performed to avoid equipment failure or breakdown, and emergency maintenance,
which is perforned in response to equipnt failure. While emergency raintenance is an essential
elenent of any facility safety progragraystera of predictive or preventiveaimtenance are essential to
the prevention of equipent failure and subsequent releasd$ie purpose of a @mtenance prograns
to ensure that equipent is regularly ronitored and serviced so that ergency situations do not occur;
this can help not only to prevent releases, but also to decrease facilityihevand increase overall
efficiency. To be effective, antenance prograsishould cover chdoal process and handling
equipnent, instrunents, and emrgency response equipnt.

For larger, cherital processing operations, generally accepted practices for graimansive
maintenance progranmclude developing a list of critical equimt and controls; designing a
maintenance progranthat includes procedures and schedules; traininglegees in rmintenance
procedures; and ensuring thatimtenance supplies are suitable for the facility's purposésst
successful prograsifor large or corplex facilities include the use of cpater databases or other
system to track mintenance activitiesSmaller or less corplex facilities nay, however, find that a less
formal process can also result in an effective preventi@@t@nance program

A few audited facilities vare conmended for outstandingrewentive maintenance practicesoF
exanple, a scroll comressor mnufacturer has instituted a rotatiaguipnent progamwherebya
contractor promes infrared electrical cheslat the facilityon a tvo-year cyle. Similarly, many audited
facilities used computerizd trackng systens to run their preantative maintenance progns. For
exanple, a breweryraclks its preentive maintenance on a coooteriz2d sytemused througout the
corporation.PM intenals are based on the drigl equipnent nanufacturer’s recomendations, except
where experience ith a particular piece of equipnt indicates othenae. Scheduled PM is
supplenented byroutine walkthroudh inspections perfored byoperators six tims daily The system
can also traclactual operatingours for expensezequipnent that do not operate continuousiyhe
audit teanreported that this facilitis also bemningto incorporate Mration analgis and oil analgis as
predictive maintenance toolsFurthernore, this brewerynaintains approxirately 4,500 instrurents on
the facilitys instrunment maintenance and calibration tranf system PSM-critical instrunents are
identified in this sgtem as well as tagnunbers for each instruent and other releant information.

Other facilities did not haassuch elaborate stens to trackand predict rntenance needs, but
performed sytenatic preentive meintenance nonethelesst & chemcal manufacturer, requests for
routine “replacerant in Knd” work are entered into aamtenance wrkbookin the production area.
Prewentive maintenance is conducted where possible as part of the P&itlamical integty progam
and the rost critical equiprent at the facilityhas inline spares installedAt a chenrcal manufacturer,
the facility has witten docunentation of all mintenance on its equipnt, and wrk order forns are
used for all rmintenance operations.
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Other facilities did not conduct thoroligreentive nmaeintenance progmns. For exarple, until
recently a circuit board rmnufacturer onlyconducted equipent repairs and instruant maintenance on
an asneeded basis; this facilityas recentlynstituted a scheduled repair pramto reduce production
interruptions. An audit teammoted that a cheical manufacturer did not ragarly calibrate process
control instrunents, and that the wordrder sgtemof a nanufacturer of paperboard did not ensure that
only approwed replacemnt inkind mechanical stores are used for repakarthernore, at another
chenical manufacturer, a mnual nmaintenance worlorder sgtemis used, and additional work needed
to conplete the facilitys mechanical integty progam The audit teamecommended that this facility
evaluate the benefits of usimpnputerizd swtens for the vork order sgtem conplete a nechanical
integity progam and consider iplementinga preentive meintenance progm

Although sone audited facilities hawzincorporated eergency equipnent into their reglar
maintenance pragns, and others conduct these aiti®s in conpnction wth drills and exercises, other
facilities did not hag procedures to antain their energency equipnent. Achenical manufacturer
inspects its eergency equipnent weeky. Docunentation of these inspections isimained in a binder
located in the envonmental health and safetepartnent, but is not included in the facility
contingency plan. At a refinery the audit teamecommended that the facilitpegn regilar maintenance
of its emergency equipnent stations.However, other facilities had thoroligenmergency equipnent
maintenance and inspection procedurésr exanple, a brewery inspects and irentories its erargency
equipnent cag@ nonthly, and restricts access to this equgmito authoried personnel by keypad
securitycode. The encapsulatinguits and other equipmt with specified shelf lies at this facilityare
checled duringeach inentory to ensure that thegre still wthin their manufactures reconmendations.

The depth and qualityf the trainingafforded to raintenance wrkers can also affect the quality
of a facilitys maintenance progum For exanple, an audit tearabsered that a cheial manufacturer
did not hae a formal trainingprogamfor maintenance personneHowe\er, the new raintenance
manager at this facilityhas receied permssion to allowpersonnel to attend trade steoas vell as
classes at equipent \vendor schools and on pragmmable logc controllers. There are no equipemt
historyrecords for the tim prior to the hiringf the new raintenance ranager. Howe\er, this new
manager is nowinstitutinga systemto support both prentive and predictie maintenance prags.

3.7 Training

Training of supervisory and operations personnel provides tist immediate opportunity to
increase awareness of chieal health and safety issues and ensures thgetence of eployees in
performing their responsibilitiesTraining prograns are the key to ensuring the effectiveness &S0
maintenance programs pre-startup reviews, and engency responseRefresher training ensures that
established eployees are remded of appropriate procedures periodically and of alterations that have
occurred. To minimize the risk of accidents occurring becausgleyees are unfaitar with their
assigned tasks, a successful training progfama facility with conplex, chencal processing operations
should include the follomg: initial and refresher training for all eployees; procedures to confirtinat
all enrployees are copetent to do their jobs safely; additional training after any changeadento the
process or to the facility overall; and foaindocunentation. Snaller operations, and thoseitlv more
limited chenrcal handling activities, @y find a less forml programsufficient to fill their health and
safety needs.

Many of the facilities audited had premented the basic cqmnents of a trainingrogam,
includingtrainingpolicies and schedules, refresher courses, and incorporaticanaggment of chang
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proceduresFor instance, a circuit boardamufacturer trains its neenployees in the operation of
equipnent prior to allowng themto assuraresponsibilityfor that equiprant and its operationTraining
docunents consist of qualitynproverment checksts, the qualitycontrol nanual, acceptabilitgriteria,
safetyrules, shop rules, cqrany policies, and the ephoyee trainingdocunent. Facility policy is to
provide refresher trainingp enployees eery twelve months.

One audit teanmoted a chemal facility with an unusuallyvell-docunented trainingprogam
Health and safetjrainingis conducted on aonthly basis, as specified in the Mandatdirgining SOP.
Records forgb-specific trainingare naintained in the randatorytrainingbinder. Employee training
records are épt in the indivdual’s enployee file. All training sessions hathe trainingdate and
training description recorded on a formAn acconpanying sign-in sheet for eployee sigatures
attendingthe trainings kept in the binder alonwith the SOPs. The facility verifies qualifications by
requiringenployees to demnstrate proficiencin their work and passingrades on traininguizzes.

At a breweryan audit teanfiound an established trainipgogamand traininggroup, with a
desigated plant trainingoordinator. Most trainingactivities are track&d usinga conputerizd skils
tracking progam In addition, each deparent typically has two desigated trainers Employees vino
work on or near the amonia systemreceiwe at least 40 hours of initial anonia trainingand refresher
trainingevery three yars. The trainingincludes a Mdeotape that illustrates amnia hazards, including
vaporization and flamrmability hazrds. Employees are tested t@nfy conprehension after the initial
training, but currentlyare not tested after the refresher trainikigwever, facility personnel indicated
that such tests are beidg\weloped.

Audit teans did sugest specific improvenments to round out trainingrogans at seeral
facilities. One chenical manufacturer has deloped trainingcourses for its eployees on haad
conmunication, erargency response, and chéeal haards, which is gven usingvideo presentations and
guestion and an®v sessionsThe audit teanencouragd the facilityto continue to improve the haard
conmunication, erargency response, and chaeal haards trainingprogans and increase cheaoal
safetyawareness in the facility updatingall progansin light of anynewregulatory requirenents.
Another audit tearencouragd a cherneal facility to expedite the planned traininfjall of its enployees
to the FAZWOPERAwareness lesl.

One or two audited facilities had no foahtrainingprogans. For exanple, one cheimal
production facilityhad no forral trainingfor maintenance personnel he teamoted that the new
maintenance ranager had receied permssion to allowpersonnel to attend trade shwas vell as classes
at equipnent vendor schools and on pnagmable logc controllers.Production supersors at the
facility were responsible for trainingroduction personnel on operations and procedudéser facilities
had trainingrequirenents, but no forral trainingproceduresFor instance, a halocarboranufacturer
maintains docurantation of training However, althoudn newand tenporaryenployees vere placed
with experienced operators and required to pass a certification tesatwadwo witten, fornmalized
training procedures existThe audit teanencouragd the facilityto consider preparingritten
procedures for training

3.8 Safety Audits
A schedule of regular audits not onlygraves specific process unit conditions, but also supports

a consistent approach to health and safety issues throughout the fathgysafety audit has ow
purposes.First, it serves as a tool foramagenent to ensure that covered processes are inptiamce
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with the cherntal accident prevention regulations, aslhas other environmntal regulations.In

addition, the audit allows anagenent to performa "real-time" check on the safety of its operatiors.
safety audit should include at least one person keayeable in the process, aitten report vith
reconmendations, and a anagerent response.The size of the safety audit teaand the forrality of

the follow-up process, can be scaled to suit theptexity of the process being audite@io be effective,
managenent should docuent actions taken to address and correct deficiencies identified in the report.

Many of the audited facilities conducted safatydits, both internal (i.e., conductedfhagility
enployees) and external (i.e., conductedoblyer indivduals). For exaple, at an insulation
manufacturer, corporate anagement conducts periodic audits andnitors and comunicates chares
in regulations and requireemts. Corporate nanagement at this facilityalso hasrecentlydeweloped
“plant report cards” to sumarize environmental health and safeghortconmgs and strentns identified
duringaudits. Audit teammembers also obseed that a chemal manufacturer perform 12 QVIA-
format self audits and one corporate sataidit eery year. These audits are evseen byhe
envronmental, health, and safetyanager with input fromthe corporate office and outside consultants,
when necessar¥ne pesticide handler had recentiynpleted an $O 9002 regstration audit.

Internal audits wre not alvays conducted at soaof the largr audited facilities, two might be
expected to be able to dedicaterensubstantial resources to such practices audiftogexanple, at a
brewery, internal audits havnot been conducted onsitelowever, the corporation conducts process
safetymanagement audits at its facilities, and the state and coputylic health and emonment
agencies do inspect the site uayly for conpliance wth envronmental requirerents.

Audit teans also found facilities that had explary procedures for traakg and prioritizng
audit recommendations. For exaple, when audits identifyproblemareas at one cheral manufacturer,
an action itentist is generated andigen to the person responsible forglamentingthe audit finding.
Action itens are considered confidentialction itemlists are prioritied fromone to three ((1) low
potential, (2) nedium potential, and (3) potential for Higpersonnel or enkonmental damage), and the
responsible person isvgn 30 to 60 dayto implement the action item)

3.9 Accident Investigation

Facilities should investigate releases to identify the root causes of accidents to prevent repeated
or simlar accidents and to assess the need fgrowenents in equipmnt, naintenance, training, and
operating proceduresThe concept of root cause involves identifyirmnagenent systemnadequacies
or failures, such as poor design or lack of training, that allow leaks to occur, when, foplexam
operator turns the wrong valve in a process lifi@ address the root cause would be to design a fail-
safe process, or @alie operators wre aware of proper procedures, rather than focusing on the initiating
cause and assigning blame.

There are four generally recognized quonents of a copnrehensive accident investigation
program First, the facility should establish procedures to investigate accidental releases orissas m
and develop a systeto pronptly address and resolve accident report findings and resmaations.
When a release occurs, the facility should ppaiyinitiate an investigation by a foahaccident
investigation teanto find the facts and root causes of the incidéext, the tearshould prepare a
summary investigation report that includes key data about the incident and any merwiations for
remedying the root causg) Finally, the facility should docuemt any resolutions and corrective actions
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taken and review the accident report with personnel whose job tasks are relevant to the investigation's
findings.

Audit teans found nany audited facilities hawzexplicit accident ingstigation procedures
requiringfollow-up reports or actiong-or instance, at a chéral plant, an audit teafound that all spill
ewvents are raewed to deternme causes and correatiaction based on an 8@overing chenical
releases that details internal report andexensteps. Responsibilityfor initiating the release report is
assigned to the branch (local) eargency communications coordinator i input for correctie action
from the operations emager. These forns are subiitted to the corporate office,hich produces a
revew form. Instructions for all of these procedures aeli docunented and clearlgssian
responsibilityfor each task Another cheneal facility has an incident irestication procedure to identify
the underling causes of all incidents iolving recordable ingry or illness, propertjoss or darage, and
anynear nisses Wh a high potential for such eants to occur.

Similarly, a plastics ranufacturer was found to hean extensig incident inestigation and
reportingpolicy that requires an imstigation to preent reoccurrence for amgcordable injry, non
conpliance release, @r-exposure and neaniss. The facility's managers, directors, and supesers
receiwe trainingon incident inestigations, and thewre responsible for trainirteir staff nembers. The
facility has adopted thedNonal SafetyCouncils Investigation, Guusal Factors, anddrective Action
CheckMist to ensure all appropriate areas arestigated. The investigation process includes detenimg
the causal factor (behiaval, policyor procedure, equipemt, maintenance, trainingpersonnel protectes
equipnent and envonment). The investigation teanreconmends correctie actions.The safety
departnent reMews investigation reports to ensure the teaoered all appropriate areas in detarng
root cause(s)The facility tracks investication recormendations vith conputerizd traclkng progans.
The facility dissenmates inestigation results duringegularly scheduled deparental and safetgouncil
meeting.

Several facilities were encouragd to nore thoroudly investicate the root causes of incidents.
For exanple, the audit teamoted that the poiyer manufacturer referred to abexdoes not hava
formal procedure for ensurirtgat the inestication teandeternines the root cause of an incidefite
audit teanreconmended that the facilitgonsider using nore formal incident inestigation procedure
for releases fronthe \vinyl chloride process to aid the iestigation teamnin deternming root cause At
the time of an audit conducted at a brewary one was desngted to ensure that incident astigations
identify the root cause of releases or ne#sses. The audit teammecommended that thorougrootcause
analysis trainingshould be praded for at least one, and possibljo, facility enployees.

Two additional elerants vere commonly obsered anonginconplete accident ingstigation
progamns:. (1) lackof docunentation of the ingstigation procedure and (2) no cleagpecified
responsibilities or docuemtation for followng-up on recormendations fromaccident inestigations.
For instance, a cheical handlingfacility records and iresticates all reported accidents; hewr, the
audit teansugyested that the facilitimplement a fornal written incident inestigation procedure,
includingdesigiatingthe conposition of the inestigation teamand actions tadn as a result of the
conclusion of the inestication. A fluorochenncal production facilityhas a fornthat requires the
investigation of all accidents, but does not Bawitten procedure to irestigate all accidents of
significance. The audit teameconmended that the facilitgewvelop written procedures for incident
investigations and include irstigation of all accidents of snficance and the actions to pent simlar
accidents fronhappeninggin. A facility that nanufactures paper products records an@stigates all
reported accidents, frofost time to near nsses.However, the facilitydoes not simharly trackand
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investicate cherical releases and nearsses. The audit teammecommended that the facilitglocunent
all chenical releases, and trathe causes of all accidental releaseenaeleases that are belthe
reportingthreshold quantity

Other audit team made other recomendations for inproving accident inestigation procedures.
For exanple, an audit teamecommended that a cheigal facility modify its SOPs to desigiate an
alternate to conduct incident iesticgations when the desigted inesticator (i.e., the production
supervsor), is absent frorthe facility. A brewery has GGHA PSM incident inestication giidelines that
do not prowde a nandatoryformat for use in all situations; instead, threpresent an exate of an
effective investigation procedure for agor incident. The guidelines can be ad§ted to fit anytype of
incident beingnvesticated; howeer, the audit tearfound that the paragters for adjstment of these
guidelines are not addressed, and personithltive authorityto adpst the gidelines are not specified.
In addition, the audit teamas told that searal facility personnel had cqgoteted introductoryncident
investigation training and theyin turn hae trained facilitysuperisors. The audit teannecommended
that thoroug incident inestigation trainingshould be praded for at least one, and possiblo,
facility enployees.

Other facilities vere encouragd to inplement their accident irastigation progans more
rigorously. For exanple, an audit tearfound that a refinergid not alvays investicate all accidents that
were reported to the &ional Response énter (NRC). The audit teanencouragd the facilityto
consider conductingn accident inestication within a 24hour period on exyrelease in Wich a
reportable quantitys involved, or when a report is ate to the RC.

3.10 Management ofChange

Chenical processes are integrated sysgerhanges in one part of the process can have
unintended effects in other parts of the systEBor exanple, installation of better sealsay increase the
pressure in vessels and, thus, the opportunity for excess pressure situations to deigltherefore,
important that all changes in processes, cleais, and procedures be reviewed prior to their
implementation to identify any potential hazards thatynbe created by theadification. Chemnical
processing facilities should developitten procedures to revieand nanage changes in processes,
chenicals, and procedures prior to their pterentation. A facility should identify potential hazards
that may be created by such changes and ensure that facility procedures, process safesfiorfiprm
training, and process hazards analysis reflect changes and are kept up-toAtiatealler facilities wth
less corplex chentals operations, however, such a thorough, frapproach my not be necessary.

Several audited facilities had exceptionaikell- developed nanagement of chang (MOC)
progams. The management of chang systemat a chenecal manufacturer erploys four chang forms,
each of vhich lists a trainingjueryfor identified personnel (includingiaintenance technicians) and an
identified trainer.One chencal manufacturer ensures thatesvtenporaryprocess chams incorporate
the facilitys management of chang form and procedureA brewery s conprehensie management of
changp procedure applies to allSPIA PSM+egulated processes and instrentation. This facility’s
procedure specifies that onfBEM replacenent parts are to be used for PSM equeptand controls,
unless appreed byplant engneering Purchase and use oatarials such asaves and pipingnust
meet the specifications in theost recent corporate eimgeringtechnical proisions addressinthat type
of equipnent. The MOC procedure at this facilitgpplies to all chares of process technolpg
equipnent, and controls except replacamin-kind, whether the charep are peranent, terporary, or
experinental. Furthernore, changs that are expresstybpct to MQC review include those to safety
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alarmsetting, interlocls, or process trip settispsafetyrelief valve setting or capacity anyrepair or
replacenent except in ind; physical changs to process equignt, piping instrunentation, or electrical
conponents; reision of control sgtens, control schem or critical alarmimit; changes in operations
that will cause processaviables to denate outside of the liits specified in the GP; and changs to
safetyprotective equipnent regrding its location or tpe.

Some facilities had ranagement of chang progamns, but the audit teamoted roonfor
improverrent. For exanple, at achemcal manufacturer, the audit teanoted that the facilitg
definition of equiprent “chang” is less stringnt than at other facilities, callingto question the safety
processes in place foramagement of equipnent chang at this facility Work at this facilitythat nay
involve chang, as defined by?SM, is requested on an MOC fothat seres as a lanual workorder. In
general, audit teamnoted an increase inamagement of chang procedures at audited facilitiesayv
prevous years; howver, audit teamm still found that a fevacilities' management of chang procedures
were inconplete. For example, an audit teardeternined that changs in operatingprocedures and
material changs are often not docwented usinghe MOC procedure at a refinery

3.11 Pre-Startup Review

The pre-startup review serves as a final check anagenent of change.lt ensures that all
issues have been addressed and all systeawe been checked prior to startup of a new or substantially
modified process or after eergency shutdoms for routine processes. Startup of a rewnodified
systentan be a particularly hazardous tanespecially for coplex processes and those that require
high tenperatures, high pressures, or exoth@meactions. However, even sipie facilities need to
conduct such reviewslhe basic eleents of the pre-startup review involve ensuring that construction
and equiprent is in accordanceith design specifications; safety, operatiorgimienance, and
emergency procedures are in place; appropriate hazard evaluation activities have begatedm
managenent of change has been followed; and updated training for eapltogee involved in operation
or maintaining a process has been qaeted.

Once a@in, a gowing nunber of audited facilities exhibited pstartup reiew procedures,
generallyin response to the requirents of CGBHA's FSM Standard. Generally, facilities with the nost
thoroudn SOPs also had pstartup relew proceduresFor exanple, the SOP for the premtion and
control of dischargs at a chemal manufacturer defines the procedures and conditions foraorm
operations as @l as prestartup, startip, and shutdow procedures. fle SQPs at a breery are witten
clearlyand in geat detail, and thegontain specification of norghoperatingranges, correction of
dewvations, norral operations and shutdown, ergency shutdown, and pogrergency shutdown
startups.At a plastics ranufacturer, the facilithas standard operatipgocedure requireents for tube
thickness checkand veld repairs vien the facilityis shutdow. To renove moisture fromthe process
before startup, operators folleavdetailed chedist. Even facilities not sulgct to the GHA PSM
requirenents hae, in sone cases, adopted PSIK-e procedures, includingrestartup reiew. For
exanple, a scroll comressor is reisingits plant operatingnanual to incorporate PSM philosophies.

Some facilities were still noted to laclprestartup reiew proceduresFor exanple, a chencal
manufacturer does not haan SO cowering processes that are on hold or idfealnunber of cases,
such as a pesticide handler, a coated paperbaarafacturer, and a&hemcal manufacturer, auditors
noted that these facilities appeared to be in broaglcammee wth the GSHA PSM standard for caared
processes, but did not specificatigte whether these facilities had psgartup reiew procedures.
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3.12 Hot Work

Non-routine verk that is conducted in process areas needs to be controlled by the facility in a
consistent mannerThe relevant hazards should be communicated to those doing the work as well as
those operating personnel whose work could be affe@esystenof "hot work pernts" protects
enployees and others fropotentially hazardous situations resulting froion-routine, "hot wrk”
operations €.g., welding)that may take place in process arealdot work pernits should docuent that
the required fire prevention and protectiomasures have been plenrented and should indicate the
date§) authorized for hot work and the object on which the hot work is to be performed.

Hot work procedures ere often not resewed in detail at audited facilitiesdowever, audit team
members specificallystated that one cheral manufacturingfacility did hae lockout/tagout and
confined space enti§OPs. Audit teammembers also obseed that another cheigal manufacturer
monitors the concentration of tgocarbon apors in the areashere hot verk is beingperforned.

At a printed circuit board emufacturer, audit teammembers noted that antenance personnel
did not use a loakut/tagout systemfor machineryand electrical itesi Maintenance personnelenely
inform operators not to useachinerywhile workis beingperforned. This situation holds the potential
for serious threat of a release otinyjshould a piece of athinerybe used bwn uninforned operator,
or if intervention occurs by third partynot informed of the onging maintenance.The audit team
recommended that this facilitymplement a nandatorylockout/tagout systemfor anymachineryor
electrical sgtens in the facilitythat are either notevking properlyor are underging maintenance.

3.13 Employee Rarticipation

An important conponent of a successful process safeapagenent programis active and
informed participation by eployees.Employees have uniquely infoem perspectives on facility
processes and situationéccordingly, erployers need to consult with their plmyees as they develop
and inplenent a process safetyamagenent programand hazard assessmis. Ideally, safety
information should flow both frorthe employer .g., training and education for gatoyees, infornmg
affected emloyees of the findings fromcident investigations, and publicizing qoamy-wide
initiatives) and fromthe employee €.g., through participation in safety comitees, use of anonyus
conment boxes, and throughembership on safety investigation tegdm

Facilities enphasizd enployee participation in safetysingdifferent nethods. Sone facilities
used fornal policy statenents. For exanple, adherence to emonnental health and safesgandards is
considered eary enployee’s responsibilityat a scroll compressor. While no fornalized safetyincentive
progamexists at a speciabz cherrcal manufacturer, safetgwards are iyen on an ad hoc basis for
reachingsafetymilestones.Employees also routinelgractice emargency rescue in cooperationithr the
local public safetydepartnent, and facilitystaff are informally tested duringafetymeeting to deternme
their abilityto interpret verning alarns. At a chenical manufacturer, facilitypersonnel subinprojects
ideas to the corporate office for fundinghese progcts can be for procesdifications, plant
improvement, or progcts to inprove safetyor envronmental protection.

Many facilities hold safetyneetings to pronote enployee participation.For exanple, an
insulation nanufacturer conducts @eky meeting of its owverall safetyconmittee. Each departent has
its own safetycommittee, and sends a sieglelegte to the facilitywide committee. At a cold storag
facility, safetyconmittees neet nonthly and perfornperiodic facilityinspections.These comittees
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consist of eigt enployees, includingnanagement, representatas fromeach departemt and each shift,
and the process groyees. Other facilities prorote enployee participation byavng enployees staff
emergency response teasnsuch as at a paher menufacturer.

However, audit teara noted that other facilities featured iied enployee participation in safety
For exanple, the audit teamecommended that all eployees be educated abouteuation and alarm
systens at a chemal manufacturer. At a refinery safetymeeting are conducted on a biwdglbasis for
maintenance personnel, but are not held for operatirgplaried personneFinally, audit teammembers
obsened that it was not clear Wwether accident and incident reportarevshared wh operatinglevel
personnel or other facilitpcations at a cheical manufacturer.

3.14 Contractors

Facilities that use contractors to perfonvork in and around processes that involve hazardous
chenicals need to include their contractors in the facility process safahagenent chain. Special
efforts nust be nade to screen contractors appropriately and to assure that contracfapgees
receive up-to-date training and engency procedures infoation. The followng activities should be
conducted, as appropriateénforming contractors of potential fire, explosion, or toxic release hazards;
explaining to contractors the applicable provisions of the facilitgrgency plan; developingonk
practices to control the entrance, presence, and exit of contractors in process areas; providing and
docunenting contract eployee training; and evaluating the perfante of contractors in fulfilling
their obligations.

Some audited facilities toolspecial precautions to ensure that contracters well-informed
and trained on facilitprocess safetyFor exanple, a scroll copressor mnufacturer vas conmended
for provding all contractors Wwo enter the facilityvith a formal orientation trainingpn all chercals
used onsite Furthernore, the facilityenploys a procedure to reaw contractor actiiies regrding
proper nanagement and control of cheimals broudpt into the facility At a chencal manufacturer,
outside contractors are fultyained in corpanyhealth and safetyroceduresFor example, all
contracted drigrs nust pass the mimum trainingrequirenents for health and safetyransportation of
hazrdous naterials, and emrgency preparedness.

Some facilities relyon contractors to train their @hoyees. For exanple, a brewry relies on its
contractor to conduct trainirend requires that a certification stagmbe subiitted that traininghas
been conductedHowever, facility-wide safetystandards are @amtained byrequiringcontractors Wwo
work on GBHA PSM+egulated sgtens to pass the sancertification trainingas facilitypersonnel. All
contractors rece&/a manual containinghe facility safetyand enwwronmental policies.

Auditors noted that one faciligyerifies the safetyecords of its contractors heycheckthe
safetyrecord (e.g OSHA 200 reports) of potential contractors as part of its contractor selection process.

Other facilities vere asled to consider iproving their procedures irlving contractors.For
exanple, the audit teameconmended that a pesticide handler iw its contractor safetgrogamto
ensure that it prades safetyconparable to that praded under the facilitplan. Similarly, a chencal
manufacturer vas askd bythe audit teano consider establishirg contractor qualification and
oversight progam Auditors at another cheoal manufacturer sugested that the facilitdeelop a
progamor schedule for refresher trainingits contractors.
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3.15 Release Revention and Mitigation Measures

Release prevention andtigation measures are the practices and equenhinplenmented by a
facility to address the potential for accidental releases of hazardouscedisnBecause each operation
is unique, they are by nature site-specifRrevention systesnseek to reduce the likelihood, or severity,
of accidental releases of hazardous cloats. Exanples include ranitors, detectors, sensors, and
alarms for early detection of accidental releases, and backup e@uipend redundancy features to
protect against sudden accidents or failur€ontainnent structures, flares, scrubbers, quench system
and surge or dumtanks, can also act to prevent an abnarotcurrence €.g., overpressurizatiorffom
producing a releaseSubstitution of hazardous cheas with less hazardous substances, inventory
reduction, and other process design changes can lessen the potential for accidental releases of
hazardous cherrals. Finally, practices that i@y reduce the severity of thepact of a hazardous
chenical release €.g., by containing its spread and neutralizing volatilitgh be grouped together as
release ritigation systers.

Many audited facilities haazzimplemented accident prewtion throud mgjor efforts to reduce
the haardous and toxic cheieals theyuse, either across the site or at alsimgit that could be irolved
in a release @nt. In keepingwith the diverse operations examed bythe audit teas) the audited
facilities exhibited a ariety of release preantion neasures.Secondarycontainnent and hig-level
alarms on process and stomagessels wre common. At one chental manufacturer, release prention
activities included conerting processes to progmmable logc control; replacingjectors vith dry
vacuumpunps to reduce the load on thaste treatrent plant and theenting of condensible @ses to
the enwronment; and installinglouble nechanical seals on all pp®iand batch reactoritaor shafts.
The audit teantommended another chdoal manufacturer for beingery active in its efforts to
eliminate spills and releases, apified in its spill elimnation policy The facility has inplemented
many equipnent nodifications as wl as newprocedures and trainirig reduce spills onsite.

Larger facilities in sora cases appeared to leavore resources to dete to release prewntion
and mitigation. For exanple, audit teanmembers noted that a laegorevery has inested a lot of tim
and noneyinto efforts to pregnt anmonia releases at the faciliywcluding (1) good engneering
practices and degig that are applied to all nemmmonia installations and sigicant modifications; (2)
replacerent of the orignal anmonia refrigeration control sgtemwith an upgaded sgtemtwo years
a; (3) a flashdistillation unit to renove anmonia fromconpressor oil and condensedter that
accunmulate in liquid traps; and (4) pressure reliefines sized to reliee excess pressure that could
darege equipnent.

Several facilities hae taken strides to rake it easier for operators to spot and correct potentially
hazrdous situationsFor exanple, a chental manufacturer is phasingut the use of rubbdired
phosphoric acid tarskand replacinghemwith fibergass tank. These tank may be repaired wre
easily deterioration is mre easilydetectable in themMany facilities hawe installed nonitors and/or
alarnmsto alert erployees of chemgal releases in process aredSeveral facilities, includingwo
chenical manufacturers, wre installingoverflow or other alarnsystens.

In a fewcases, the audit teamautioned that solutions that increase a fadlapility to detect a
release do not necessariiglhe the problemm causinghe actual releasd-or exanple, an audit team
noted that a plasticsanufacturer’s earlyelief systemwould nost likely mitigate the rgjority of vinyl
chloride releases thatere historicallya problemat the facility However, this earlyrelief systemdoes
not renedy the actual root cause of the releases at this facility
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Facilities were also varned that release prention and ntigation neasures need to be accessible
and need to anticipate changfacility conditions in order to be effecév For exanple, pressure relief
valves installed at a patyer manufacturer were obsestt to be undersed bythe audit teanpossibly
because the facilitgxpanded operations B0 percent since the oingl desig calculations \ere
performed. Furthernore, at achemcal manufacturer, a standltyailer with spill mitigation equiprent
was not readilydentifiable for quickaccess in the ewnt of a spill at the facility

3.16 Facility Emergency Reparedness and Rsponse

Comprehensive facility eergency planning is a crucial elemt in effective and rapid response
to accidents.An energency response prograpnepares a facility to respond to andtigate accidental
releases, thereby litmg the severity of such releases and thepaet on public health and the
environnent. Generally accepted practices with regard toengency response progransan be
grouped into five activitiesdeveloping an eargency response plan; training ployees in relevant
emergency procedures; acquiring equipnt to support response efforts; conducting drills and exercises
to test the plan and evaluate its effectiveness; and coordinating with the surroundmgrétynThe
first four of these activities are dealttivin this section; coordination ith the cormunity, a focus of the
Emergency Planning and Camunity Right-to-Know ActEPCRA) is discussed in the following section.
Although there is a combn understanding of these key gmmnents of an eengency response program
emergency preparedness and response activities nonetheless can vary significantly for facilities of
varying size and copfexity. Facilities that are smll, or where the likelihood of a release ismmal,
may choose not toof be unable toyespond to an incidentith their own enployees.Such a facility
might choose to mntain evacuation procedures and procedures to contact outside patesigcal
response agencies, contractgnather than developing extensiveergency response plans.

Emercency Response Plan

A facility's energency response plan is a critical elemhin the auditing process because, in
many respects, the plan reflects a cross-cutting set of facility activities and procedibeeplan also
denonstrates the facility's camtment to ninimizing harmto its own enployees and the surrounding
conmunity if an em@rgency situation occurdDuring an audit, the teameviews the organization of a
facility's energency response plan, its utility in the potentiabegencies that a facility ay experience,
and its corprehensivenessAn energency response plan should be poghensive in two sensepian
elenents are addressed in a site-specific, rather than generic fashion, and the plan contains all the
critical elenments necessary to a successful response effort.

In many cases, audit teaamoted that facilityemergency response plans appeared to bgten to
fulfill regulatory requirenents, rather than for use in an actual respohisd. 996, EPAIn conpunction
with the National Response &am) issued théntegrated Contingency Plan Guidaneprovde a
mechanisnfor facilities to consolidate ditiple plans into a sirg, functional erargency plan. It is
expected that this docwant may sene to increase the functionalityf emergency response plans
exanined in future auditsHowever, sone facilities audited thisgar wth multiple plans vere found to
hawe inconsistencies bewen plans.For example, one cheioal manufacturer naintains a detailed
Emergency Action Plan (EA?), a Discharg Prewention, Containrant, and Countereasure (PCC) Plan
(deweloped to met state requireents); and a DischaegCleanup and Reowal (DCR) Plan (degloped
by a consultant). The audit teanmoted that these plans identified three separateithdiis as the
primary emergency response coordinatoilhe audit teammeconmended that the facilitghould consider
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generatinga newDPCC/DCR plan to elinnate the inconsistencies that existhin the plan and th
other applicable docuemts.

Because of the sitgpecific nature of emrgency response plans, each facilityist meke a
deternination about howo conduct responseS&one audited facilities, tgically larger facilities, hae
deweloped comprehensie energency response plans and trained and equippethéiaizans to carryout
responsesOne such facility a cherrcal manufacturer, has an ergency response plan that docents
procedures in the ewnt of a spill. The facilitys spill contingncy plan docurants spill cleanup
procedures and a floshart, and includes a spill responselg with detailed safetynformation on all of
the neterials handled byhe conpany. The ERP also includes eergency numbers for facility
emergency response teamembers, and a calbut list for facilityand corporate personnélhe 24hour
nunbers are listed on all cgrany product labels and MSDSs.

Althoudh specific elerants contained in a planagnvary by facility (or even within a facility),
there are certain standard qmunents.The mgjority of the audited facilities haevacuation procedures
and escape routes orgps posted around the facilitAudit teans noted somevacuation procedures
that were insufficient to ensure gutoyee safetyor inadequatelgonmunicated to eployees. For
exanple, at a chemal conpany, an audit teansugyested that (1) eacuation routes should be posted
throughout the plant; (2) eetingpoints should be desigted and clearlynarked for each production
area; (3) assety points should be posted in all plants and buildamgtions so that evyone, including
visitors, wil know where to assehie in an emargency; (4) shelteringn-place procedures should be
posted in plant buildirgy and (5) fire and rescue corridors should lzeked with road sigs to direct
traffic. One fluorochencal producer had desigted multiple and alternate ecuation routes, but only
one rallypoint; the audit tearsugyested that the facilitgonsider desloping alternate rallypoints in the
event of an accident or unfaxable wnd conditions at the currente@tingpoint.

Other facilities vere encouragd to adopt techniques to better account for personnel daming
evacuation.For exanple, an audit teameconmended to a refineryhat it keep a logookat the
reception deskhat all vsitors, includingcontractors, mst use to sigin and out of the facility Another
audit teanfound that, althouga cherital production plant mntains a nurber of sign-in logs, no one
was identified as responsible for rermgthe log in the eent of an erargency. In addition, prinary
rally points and eacuation routes are identified lynd direction, but there is no indication of how wind
direction wll be deternmed or cormunicated to eloyees. The audit teammoted that, during recent
evacuation drill, there as sore confusion as to the appropriate routéhe audit teansuggested that
evacuation routes throiighe building should be identified in the plans and posted within the bugding

Many audited facilities had plans thaem insufficientlydetailed or were mssinginformation
that mght be critical in an ergency. One facility has established an internal@ngency response team
capable of handlinghenical enmergencies, but did not h&aa conplete response plarlhe audit team
encouragd the facilityto revse, update, and cqtete its plan and include infolation on local and
facility contacts.The energency response plan at a food handlfagility contained ery little
information on how a @nager, haznat teammember, or enployee should respond to an ergency
chenical release.The audit teammeconmended that the facilitplace an ehasis on desfoping a
consistent and useful emgency response plan as a trainitzgpl for all enployees. A plastics
manufacturer’s emargency response plan includes an explanation of responsmadrand authority
(based on a custored \ersion of the Mtional Incident Managnment Sytemfor emergency
management), but does not include a chart showihg chain of comand and lines of comunication.
The audit teanneconmended that the facilitynclude a diagamof its Incident @mmand Systemin the
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plan. The audit teanalso recommended that the facilitgonsider desloping decontarmation protocols
for specific naterials and include theim an appendix to the esrgency response plan.

In rare cases, audit tearfound facilities that had noritten energency response plans or
proceduresFor example, a circuit board amufacturer vas found to haano written plan for fires,
explosions, or other emonmental haards. Instead, this facilityelies on a sstemthat autoratically
calls the fire departemt to respond wheney the sprinler systemis actiwated.

Finally, for an enargency response plan to be effeaivthe plan mst be reiewed periodicallyto
ensure that it reflects the changneeds of the facilityMany facilities were found to naintain and
implement schedules for periodicalypdatingtheir plans.For exanple, the fluorochemeal producer
referred to abaw updates its eengency response plan periodicaland as chargg are rade to personnel
or conditions.However, the audit tearencouragd this facilityto identifythe responsibilityor updating
the plan bynane or position. In the absence of these vty updates, inforation can becomoutdated.
For example, a cheneal facility was ur@d to update the eengency phone nurhers list attached to its
plan, and to address the errors found on the $stilarly, a chencal production plant as found to
hawe a RCRAcontingency plan and SPCC spill response plan thatanoth oerdue for the update and
review noted within the plans theseles. In addition, the spill response plan indicateahagement
approwal by an indivdual who was no loreg enployed bythe conpany. The audit teansugyested that,
althoudh the plan ray hawe been informally reMewed inhouse alreadya witten memorandumshould be
attached to the plan to indicate qaation of the annual régw process.

Training

Emergency response trainingust meet the needs of a facility in addition to gaymg with all
federal requirerants; specific training needsaminclude procedures for spill or vapor contaien and
fire fighting, or decision-mking on the need for response, evacuation, or in-place sheltering.
Comprehensive eergency response training prograroan cover a ide range of site-specific activities,
including evacuation and sheltering procedures, incidentncama systes release notification, and fire
fighting.

A significant nunber of facilities are takg adwantage of offsite trainingopportunities to allow
for a mx of sitespecific trainingand nore general response and rescue trainimgsented bgxperts in
various fields. Furthernore, a fewfacilities are talng the initiative to train a rare substantial nuber of
enployees in erargency response procedurebor exanmple, one cheioal manufacturer ensures thatdw
emergency conmunications coordinators are trained at each faalitgf response teammembers receie
functionspecific response trainingpr exanple, chlorine responders are trained in the use of chlorine
kits and chlorine osrpackoperations.Another chental plant ensures that personnel asstjto the
response teameceiwe 28 hours of industrial fire trainingrior to actuallyperformng emergency
response and attend ajor fire trainingcourse annually In addition to 40 hours of initial training
firefighters also rece®/72 hours of emrgency medical trainingfrom an outside orgnization.

Emergency response teamembers receie three hours of refresher trainingpnthly, which includes
exercises and the use of emgency equipnent. Facility enployees viho are not on the esngency
response teanbut nay be required to attephto control or stop a leabr spill, receie trainingon
chenical idenificaion, PPE, and response quuent

Another larg facility proMdes energency response trainintpr enployees ranog from Level 1
(awareness ledl) to Level 5 (incident cormand lewel). Nearlyall enployees, vith the exception of
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sone clerical enployees, receiwLevel 1 training an additional 4Gour anmonia class isigen to utility
operators and antenance technicians, and utilbperators also receivevel 5 HAZWOPER training
Other audit teamfound that facilities ere attenpting to increase the amnt of energency awareness
and response trainingovded to their employees. For exanple, a cheneal handlingfacility, which
currentlyhas tvo enployees vith 40 hours of AZWOPER training told the audit tearthat its g@al is
for all enployees to be amrenesdevel trained.

Despite this progss, commitment to energency response trainingemains uneen anong
audited facilities.One area comonly lacking was nedical personnel trainingOne paper processoras/
encouragd to ensure that the outside nurg®wrovdes assistance durirsput dowms and erargencies
is adequatelyrained on the characteristics of thedrdnus or extremly hazardous cherncals associated
with the facility. In another case, a refinelmad no madical personnel or personnel trained in abed
first aid aailable except on the dahift. The audit teannecommended that the facilitgnsure that
trained nedical personnel are aifable for all shifts.

Emercency Equipnent

Emergency equipent, ranging fronsafety gear to response vehicles to coimcations
apparatus, rast be available to iplenent the erargency activities designated in the platowever,
with the exception of 8HA fire prevention regulations, there are no detailed federal reqergsnon
what equiprant nust be available to respond to a hazardowsarals energency.As a result, each
facility must decide \ich equipnent is necessary to address likely accident scenarios and develop a
systenfor maintaining it. In addition, to be effective, response equeptshould be staged in areas not
likely to be affected by an incident, but close enough to be quickly accessed by response personnel.

Sone audited facilities &ep sigificant anounts of response equigmt and raintain it on a
regular basis. The energency equipnent naintained byone cheneal production facilityincludes foam
fire-fighting punps, a ladder trucla punper truck an air trailer, a hamat/confined space rescue trailer,
a medic van, and air ronitoring equipnent. The facility has nurarous fire figiting systens because
many of their chercals are flarmable. Most storag spheres hawater sprayhalos or somother type
of a fixed water spraysystem Throughout the process areas, the facitigs fixed vaeter sprayand
elevated vater spraymonitors. Each piece of fire filgting apparatus is configed such that pupand
foamcontrols, as @l as nost incomng and outging hose connections, are the arithe simlar
configurations allowfor uniformoperation of each apparatus t@@voperator confusion.

At a brevery, SBAS, canistetype nmasks, and handheld nonitors are located inside the
powerhouse control roanEach operator has his or her owagkto ensure a proper fitn addition, six
fully encapsulated suits, 8finute SCBA clinders, handield air nonitoringequipnent, tyek suits,
cartridge-type air purifyng respirators, acid suits, and otherezgency supplies aredpt in the
emergency response cag The equiprent in the cag is inspected and iemtoried nonthly. Access is
restricted to authored personnel by keypad securitycode. Spill kits are sealed after beimgventoried
to discourag pilferage. The encapsulatinguits and other equipgnt with specified shelf lies are
checled duringeach inentory to ensure that thegre still wthin their manufactures reconmendations.

At another chemal production facility locations of erargency equipnent are show on the
facility layout mep. Testingof the equiprant is conducted on a ndgr basis; rost itens are tested
quarterly while others (such as telephones andliitsk are tested daily Some equipnent, such as
eyewash/showrs and first aidiks, are inspected omthly. An equipnent checkst is filled out each tira
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equipnent is tested or restoat, and these cheltsts are lept at the facilityfor a mnimum of one ear.
An internal facilityconpliance formis listed in the inspectionC# detailingall inspection lists, their
frequency and wo perforns the inspectionsAnother chental production facilityprovdes infornation
on the locations of response equ@rhand a @p indicatingthe locations of somequipnent in its
contingency plan. The facility has also equipped its engency eyewash stations and shevs wth
alarms that sound in the control roowhen theyare turned on to facilitate the spequgvsion of
assistance to iojed workers.

Sone facilities, hovever, did not hag certain erergency response equipamt that nght be
needed in a responseor exanple, the brewery noted abog was encouragg to put up a imdsockto
help ewacuees identifgafe assebly areas quidy. At a refinery the audit teamecommended that,
because the facilityses chlorine, chlorindtk should be @de readilyavailable, and personnel at the
facility should be trained in their usét a plant that ranufactures circuit boards, an audit tefound
that there ware no epwash stations or spillits in sone portions of the plantln addition, a cheimal
handlingfacility was encouragf to consider soaform of backup to the use of hanlgeld extinglishers
and reliance on the fire depasn.

Other facilities vere encouragd to ensure that their engency response and safedguipnent
were adequatelpudited to be sure that theyprked when an erargency occurred.One paper processor
was encouragd to followup on its auditingprocedures for eargency showers and egwash stations to
ensure that theyere meintained in operable condition at all s Another facility which maintains
both respiratoryand chental protective enseribles for energency use, vas encouragf to establish a
shelfiife with the respectie PPE endor, and reke each indivdual responsible for réswingthis
information to tale action when necessary

In other cases, response equgotwas present, butag either difficult to see or not clearly
labeled. For exanple, at a chemal facility, a standbyrailer with spill mitigation equiprent was not
readilyidentified for quickaccess in the ewnt of a spill. In addition, at least one eyash station &s not
readilyvisible. The audit teammrecommended that the bagkound areas around engency equipnent
such as showers, eyash stations, and fire extinghers should be painted in a contrastin@pr to be
readilyidentifiable in an e@rgency. In addition, the audit teaencouragd the facilityto ensure that
eyewash stations and fire extuighers were clearlynarked. Similarly, an audit teanfiound that, at a
printed circuit board enufacturer, the location of safedguipnent, spill preention, and fire
suppression sfens were not easilyobsenable in sone areas of the facilitglue to the lackf contrasting
baclground colors at their locations.

In some cases, audit teasriound obstructed access toergency equipnent. For example, at a
chenical manufacturer, an audit teafound that erargency equipnent accessibilityidentification, and
maintenance could be ipnoved. The eyewash stations and ergency shower areas @re not easily
accessible due toaterials beingstored under or near these arelasr example, pallets of soda asheve
staged in front of the egwash station; a stal pallet vas noted leaningn the fire door and an additional
pallet was located next to the fire door; and a portable scatelecated underneath theengency
shower. The audit teanmneconmended that the facilitynspect all erargency equipnent and kep it
readilyaccessible, and fire doors should leptkree of anydebris or equipent that nght prevent the
door fromclosingproperly

Facilities enploy a wide ran@ of conmunication schewms, includindire alarns, steamwhistles,
air horns, pags, radios, and telephonesamy facilities hae backup systens awilable in the egnt of a
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power failure. At one of the cheial production facilities described almuntercors, walkie talkes,
and audible andisual alarms are used to notifpnsite personnel of eengencies. Alarms for the
sprinker system ammonia, and chlorine are actied vhen a fire occurs and/or if anonia or chlorine
levels exceed the set lel¢. The alarmsensors are reset and calibrated onassa. YAll personnel are
trained twice a year to recogize the different facilityalarns and talke appropriate actionAn ansvering
senice is used to inforrfacility response personnel about the appropriate action.

For energency communications, another checal production facilityhas an interactevzalarm
system a siren sgtemwith voice over conmunications, an internal radiostgm and telephonesThe
interactive alarmsystemhas touctscreen ronitors that personnel use to aat® audible alarea The
audible alarm sound fromeach ronitor and siren locationMonitors are located in each process control
room, the warehouse, dispatch, laboratoriesata,gnd the eesrgency operations center (EOCY.he
type of energency can be indicated (e,dire, medical energency, liquid spill or vapor release) asell as
its sewerity. Typewritten messags can also be sent to all panels ftbe EOC alarmpanel. The system
has a self test to insureomtors are functioningThe alarns are tested eeky to actiate the facility
siren syptem which consists of three electronic siren togsvand speak systens in the control roos
and other commonly-populated facilityareas.

Even if a conprehensie conmunication sgtemhas been installed, hewer, problers may still
exist. Several facilities were encouragd to nake their energency evacuation alert stens sinpler and
easier to understand\ refinerywas found to hawalarmsignals for \arious areas that eve relatively
conplex, with five different sounds to be rembered in an ergency. The audit teanencouragd the
facility to consider suppleemtingits alarns with a public address stem clarifying the nature, location,
and extent of the eengency and also reachingreas that ay not be able to hear the present aarm
Another audit tearsugyested that a facilitgducate eployees both at its facilitgnd a neigboringplant
about eacuation procedures and alasgstens.

Drills & Exercises

Drills and exercises supplemt training and alloweach emloyee to understandare clearly
what steps to take in the event of areggency. Testing erargency procedures, such as evacuation
routes, internal/external alert systejrand community coordination, enhances responsestiamd
denonstrates Wether the procedures are viable in anezgency.Drills and exercises generally cover
evacuations, fire fighting, andeglical and rescue operations; field response to a hazardatsrials
event my also be addressed, although generally witheseinat lesser frequency.

Nearlyall of the audited facilities conduct drills and exercises, alth@oge facilities did not
hawe a regilar schedule for conductirguch actiities. Most facilities conduct drills and exercises on an
annual basisA brewery holds at least tavunannounced ezngency response drills annuallgone of
which involve hazardous cherncal release scenariogeveral facilities were encouragd to changthe
scope of erargencies addressed in their exercis€sr exanple, a scroll copressor mnufacturer that
stores quantities of acidas encouragf to expand its drills for fire and tornadoes to incliadgeriodic
hazrdous naterials drill. Another chental corporation conducts a sifated energency response drill
annually unless an accident occui$.an accident occurs, such as a release anyirthe facilitywill use
that situation as its drillThe audit teammecommended that the facilitgonduct focused drills in addition
to the erergency response drill that incorporates all of these elets
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In rare cases, contiagcy plans did not call for drills or exercises to be conductedone such
facility, a chental production plant, the audit tedound that the plan outlined procedures for
emergencies, but did not address exercises and scenarios for tramingreparednessiowever,
facility personnel annuallgractice Led A emergency rescue in cooperationithr the local public safety
departnent. Another chental production plant conducted its first ergency evacuation drill duringhe
audit. However, no formal schedule for future drills is in place, althbuganagement has expressed the
desire to conduct tavdrills per yar. Although the LEPCsponsors annual spill sulations and drills, at
the time of the audit, the facilithad neer conducted a fulscale drill or exercise or participated in one
at another facility

Dependingon the facility drills and exercises ilmve local response cegizations and
neighboringfacilities in varying degees. In some cases, extengvinteraction is conducteditiv outside
planningand response oagizations. A chemcal manufacturer conducted a sifation of a chlorine rail
car ncidentin cooperabn with the LEPC and, ahe time of the audi, had schedeld andber pint
LEPGHacility simulation at a local cheimal conpany. Another chental manufacturer conducts annual
evacuation drills as @l as fire drills in conginction wth the local fire departemt. However, the audit
teamnoted that a buildingt one end of the cquany s propertyis leased to and operated d&yother
conpany, and sugested that, because of their prokimthe conpany should conduct its preparedness
activities (includingdrills and exercisesbintly with the other facility

Other facilities conductaint exercises less frequentlyr not at all. A nunber of audit team
encouragd facilities to beign conductinglrills and exercisesith their LEPG fire departrent, or other
response omizations, and to takadwantage of regilarly scheduled drills and exercises beaopducted
in their areasFor instance, one food handleasvfound to haxlast held agint emergency exercise \th
the LEPC anddcal responders fouraars pror to the audi. A chemcal manufacurer, desge its
coordination vith local responders throbgff-site sinulation exercises, does not pid® clear
information on the roles of camunity groups and local eargency responders in its eangency response
plan and there has been nosite drill involving local respondersThe audit teammecommended that the
facility plan and conduct an aite response drill that iotves the local fire deparent, medical
providers, LEPCand other responders to filiarize themwith the facility layout and the cheirals
present.

Althoudh follow-up for drills and exercisesas not extensaly discussed in the audit reports,
seeral audit teamreconrmended that facilities increase their critique paogs and incorporate
procedural chares and lessons learned into future trairang the emrgency response plankor
exanple, the audit teamisiting a brevery recommended that the facilitgonsider iplementinga formal
critique procedure to identifgnd correct angignificant problens discoered duringdrills. At another
facility, the audit teanfiound that the contiregcy plan did not address theaduation of exercises and
scenarios, nor state haxercise finding would be usedHowever, inteniews with facility personnel
indicated that tabletop exercisesra/revewed duringsafetymeeting.

3.17 Community Emergency Response Coordination

Working with local response organizations and the LE&®Cenergency planning initiatives,
drills and exercises, utual aid arrangerents, and other response issues plates the circle of
preparedness beguntiv facility energency preparedness activitiealthough nany facilities initially
respond to and contain an engency theselves, local first responders are nailty involved in
responding to those release events that threaten public health and adetylination with public
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officials is of special iportance to those facilities that depend on local responders for response to any
onsite incident; appropriate responses to their hazards should be addressed in thendgranergency
response plan developed under EPCRA.

Almost all of the audited facilities avk with the conmunity to sone extent vith regard to
emergency preparednesd-or many facilities, this consists priatily of fire prevention and preglanning
with local officials duringfire inspections.However, sone audited facilities are LEP@®embers,
participate reglarly in the local planningrocess, and distribute copies of theieegancy response plan
to affected parties ithin the conmunity. Asdiscussed in the precedisgction, a nutver of facilities
also are takhg adwantage of opportunities to increase ergency preparedness lyonductingdrills and
exercises with LEPCs and local responseiggtions.

Most of the audited facilities havaken steps to ensure that ergency responders in the
surroundingcommunities are aare of the haards associated ith their facilities, such as praling a
copy of their contingncy plan to the LEP@nd fire departent. One facility, a chencal manufacturer,
conducts facilitywalk-throughs for police and fire deparamt personnel, althoingthe audit teamalso
suggested that eergency medical servces staff be included in futurealk-throudhs. Another facility
has proided MSDSsda the local hosptal and responders andfermed he LEPC andte fire and pdke
departnents about the rail and tru¢kansport routes used liye facility. In addition, the coqanytrains
non-enployee chlorine responders both locadlyd statevide, and proies chlorine trainingo its
custoners. A polymer manufacturer purchased the air releasmlalingsoftware CHARM for the county
emergency manager and has mde nonetaryand equiprant contributions to local responsesagies.
They sponsored fire acadgnrainingfor 15 local fire fiditers and proded excess fire ldrants to the
conmmunity to replace hgrants in poor condition.

Other facilities hae worked to deelop ties wth the local cormunities bepnd those wth
emergency respondersOne cherital manufacturer was found to hewa \very cooperatie relationship
with the LEPCand the local faity practice centerThe facility participates in outreach pnagrs,
includingadoptinga school, orgnizing an open house for the industrial parkvhich it is located, and
actively participatingin the industrial parkommittee. A plastics nanufacturer paid for a sheltér-
place studyor local schools.The studyreMewed the potential cheigal releases frorthe facility, the
air tightness of the school buildiggand the use of ecuation alarmand air treatent systens on the
school building. The reconmendations of the studyere inplemented inmediately after the conclusion
of the study In conunction wth the countys energency manager, the facilityalso helped produce a
shelterin-place vdeo for the comunity.

Sonre facilities were encouragd to assist in establishimgp LEPCwhere there \&s no actie
local conmittee. For instance, a paper processasaencouragfd to work with local nedical facilities,
the Chanber of Conmerce, and dier ndusties n the aread estiblish an LEPC.One audi teamnoted
a brevery that had supported the recreation of the LEREr seeral years of inactiity; facility
personnel hawvattended all recent LEP@eeting and sere on the LEPG:onmittee that had been
formed to rewrite the countgmergency plan.

A nunber of facilities vere encouragd to deelop strongr ties wth the local nedia. For
instance, a cheical manufacturer, hadery little interaction vith the local nedia. The audit team
recommended that the facilitgle\elop a nedia interaction stratgg Another chental manufacturer had
no onging interaction with the local atlia, and was encoured to establish a direct, amgg
conmmunication linkwith the media and to desitate a nadia emssary
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Seeral of the audited facilities hawndertalken extensig efforts to deslop notification and
conmmunication sgtens for interactingvith the local cormunity in the eent of an incident, hile a
nunber of others depend on local police and fire depantsn A refrigeration serice has cable @rride
and radio public broadcast ability case of an eargency. A plastics nnufacturer has an extensiv
equipnent for notifying the local cormunity and response aagizations of an incidentlf a chencal
release, fire, or potential explosion threatens {gaich offsite areas, the facilipontacts the countyffice
of emrergency management. The conmunity alarmsystemutilizes four alarnreceiwvers and tvo siren
towers. Receivng units located at the local elemtaryschool, dayare center, church preschool, and
city hall emt an audible sigal and can displagnessags on an LEBscreen.Two offsite tovers are also
part of the sgtem In addition, tvelve receivng units hae been proided to honeowners near the
facility, anay from the town. Homeowners with the alarrmunits are also proded the EQ@ phone
nunber to allowthemdirect access to facilitgersonnel kowedgeable of the incidentThree hotline
phones in the EOC are connected to thehimgngschool district principad office, the principad'
home, and the bus barn office.

Most other audited facilities depend on local police and fire depat$rfor notification and
conmmunication wth the local cormunity in the eent of an incidentOne such facility a chercal
handlingfacility, has no public alert notification sns, and relies solelgn the local sheriff's
departnent to conmunicate wvith local residents in the ent of an erargency. The audit teansugyested
that the facilityshould consider deloping a public notifications sstembeyond the sheriff's departent.
A fluorochenical producer has no ofiite alarmsystemin place, althoulg community notification va an
autorated systemwas under consideration liye facilityat the tine of the audit.The audit team
encouragd the facilityto continue to wrk with public safetyand energency preparedness officials to
dewelop an autorated telephone public notification stgm

Facilities also can ark together to proide a \ariety of resources; seval audited facilities
belongto regonal nutual aid goups. For instance, a fibelgss insulation mnufacturer had recently
coordinated wth neichboringfacilities on a mtual aid ageenent. The facility had also established an
envronmental/safetycommittee within the local industrial associatioif.he polymer manufacturer
referred to abaw has a mtual aid ageenent with the city county and energency response
organizations. The facility is also part of the localddmunity Awareness Emrgency Response igup,
the state Cheimal Council, the state Eengency Managment Association, and has barepresentatis
on the countyisaster Asessmant Team

In rare cases, there are facilities thatengtle formal cooperation vth state and local response
and planningentities. One such facility a cherrcal handler, has, as a result, aairg image within the
community and he LEPC, despe an excdent working relationshp with the local fire depatment. The
audit teanreconmended that the facilitgonsider geater LEP(articipation and comunity outreach
(such as open houses) to address thistivegimage. The audit teanalso sugested that the facility
consider the delopment of mutual aid ageenents with other facilities in the i¢inity and assist the
LEPCin dewoping a countywide response plamAnother facility a chenrcal manufacturer, vas found
to hawe undertakn no facilityplanningor outreach actities with the conmunity or anylocal energency
response planning



APPENDIX A

OUTLINE OF THE CHEMICAL SAFETY AUDIT PROTOCOL



1.0

20

3.0

4.0

5.0

6.0

7.0

APPENDIX A

OUTLINE OF THE CHEM ICAL SAFETY AUDIT PROTOCOL

INTRODUCTION
SUMMARY OF FINDINGS/CONCIUSIONS
BACKGROUND
31 General FacilityandAudit Information
3.2 Purpose d the Audit and Facility Selectio Process
3.3 Audit Methodology
FACILITY BACKGROUND INFORMATION
41 Site andSurraindng Area Descrifion
4.1.1 Facility Profile
4.1.2 Site Topogapty ard Meteorologcal Gonditions
4.1.3 Site Access
4.1.4 Special/Sensitive Bpulations andEnvironments
4.1.5 Regional Denpgraphcs
4.1.6 ldentification of Vulnerabe Zones
CHEMICAL HAZARDS

5.1 Overview of Hazards ér Chemical(s) Being Audited
52 Facility Managenment of Cherrical HazardData

PROCESS INFORMAION FOR HAZARDOUS CHEMICA.S
6.1 Storage andHanding
6.1.1 Storage Systens
6.1.2 Shpping/Receiing
6.1.3 Material Trarsfer
6.2 Process Desgption
6.2.1 Overview of Processig Steps ad Operatilg Procedues
6.2.2 Gereral Degription of Proces Equpment Capacty
6.2.3 Backupsard Redundarcy
6.2.4 Proces Paraneter Monitoring
6.2.5 Environmental Monitoring
6.3 Process Hazards
CHEMICAL ACCIDENT PREVENTION

7.1 Managenrent Activities

7.1.1 Caporate Rde in Facility Process Saty Managerent



7.1.2 Facility Rde in Process Saty Managenent
7.1.3 Audit Activities andProcedures

7.2 Process Operatioard Mainterarnce

7.2.1 Stardard Operatig Procedues
7.2.2 Training Practices

7.2.3 Equipmert Mainterarce Rocedues
7.2.4 Instrument Mainterarnce

7.3 Hazard Ewaluation ard Modelirg

7.3.1 Hazard Ealuation
7.3.2 Modeling

7.4 Release Revertion Systens
75 Mitigation Systens
8.0 ACCIDENT RELEASE INCIDENT INVESTIGATION

8.1 History of Accidenal Releases/Iniderts
8.2 Facility Investigatiom Procedures

9.0 FACILITY EMERGENCY FREPAREDNESS AND PLANNING ACTIVITIES

9.1 Facility EmergencyRespnse Fan

9.2 Emergercy Resporse Exrcises ad Sirrulations
9.3 Fire, Evaclation ard Rescie Corridors

9.4 Emergercy Equpment Provisions

9.5 Emergercy Resporse Chain of Authority

9.6 Emergercy Resporse Mamagemnen Procedues

9.7 EmergencyCommunicatian Network within the Facility
9.8 Emergercy Resporse Rrsomel Training Requiremerts
9.9 Follow-up Release IPocedues

10.0 COMMUNITY AND FACILITY EMERGENCY RESPNSE RANNING ACTIVITIES

10.1 Facility Plaming ard OutreachActivities with Community
10.2 Local/Community Emergency Response Planning

11.0 PUBLIC ALERT AND NOTIFICATION PROCEDURES
11.1  Procedues br Public Notification of Releases
11.2  Schedde for Testing Proceduies
11.3 History of Notification Procedures ancevaluation
114  Community andFacility Contacts
115 Facility andMeda Interactia

12.0 CONCLUSIONS

13.0 RECOMMENDATIONS

APPENDICES



APPENDIX B

LIST OF CHEMICAL SAFETY AUDITS



REGION DATE OF AUDIT

1

03/22/89

04/10414/89
08/03/89

08/07-11/89
11/29/89

03/20/90

06/20-2190
09/2-1300
12/17-1890
05A3-1401
07/24-2501
12/18P1

01/27-3002
06/25-26/92
10/28-30/92
05/11-1403
08/24-2503
03/23-2594
06/14-15P4
07A9-22P4

08/21-24/89
091189
01/09-10R0
01/1142/90
07/31 -08/01/00
09/0-11R0
0311-13P1
06/03-0501
08/0507/91
03/2526/92
062292
062392
062492
11711122
6/21-2393
Unknown
0719-21R3
10121303
06/2830/94
02/01-02R5
07/07/95
09/26/96
05/06/96
05/0796
09/12/96
07/30-08/03/89

APPENDIX B

LIST OF CHEM ICAL SAFETY AUDITS
asof Septenber 30, 1997

REPORT STATUS NAME OF FACILITY

HXXXXXXXXXXXXXXXXXXXX

X

XXX XXXXXXXXXX

X X X X

X X X X X
UoOoOo

Polysar, Irc., IndianOrchard, MA

W.R. Grace, Nagle, NH

Fall River Treament Plart, Fall River, MA
Upjohn Co., North Haven, CT

Bradford Sap Worls, W. Warwick, Rl
Jones Chemicals, Merrinac, NH

Moret Crystal Brards Pavtucket, Rl

LCP Chemicals, Orrington, ME

Hercues, Inc., Chicopee, MA

Pacific Anchor, Cumberland, RI

Rising Paper @mpary, Housatonic, MA
Johnson Controls, Berington, VT

Hoectst Celanese, Coventry, Rl

Pratt & Whitney, Southington, CT
JamesRiver, Old Town, ME

Monsanto, Soringfield, MA

Dawol, Crarston, R

H.C. Sarck Newton, MA

Canbridge Plating Compary, Belmont, MA
Georga-Pacific, Woodbrd, ME

BASF, Rensselaer, NY

Xerox Corporation, Webster, NY

Du Port Agrichenicals, Mamat, PR
Bacardi Rm, SanJuan PR

Goodyear, Nagara Flls, NY

BASF, Wasington, NJ

C.P. hemicals, Sewaren NJ
3M/O-Cell-O, Tonawanda, NY
ScherectadyChermicals, Sclenectady NY
CPSChenical Compary, Old Bridge, NJ
Caguas WWTP, Caguas, PR

Puerto Nuevo WWTP, San Juan, PR
Bayanon WWTP, Gitano, PR

Witco Corporaton, Brookyn, NY
ArsynCo, Carlstadt NJ

PRASA

Interretional Paper, Tcorderog, NY
Pfizer, Barcadneta, PR

Occidental Chericals, Niagra Falls, NY
HoffmanLaRoche, Nutley, NJ
Middlesex Cainty WWTP, Sayreville, NJ
Patclin Chemicals, Yonkers, NY

PNC, Nutley, NJ

Elan Chemicals, Newark, NJ

Dexter Chemical Compary, Bronx, NY
Rhone-Poulenc, Charleston, WV



REGION DATE OF AUDIT

08/14-16/89
09/11-12/89
09/25-26/89

01/31 & 0200290

02/12-16/90
03/26-2800
08/20-2290
01071001
04/15-16P1
04/23-25/91
05/21-23/91
11/19-22/91
02/03-07/92
04272902
07/0740/92
07/28-29092
11/09-11/92
01121403
03/09-1103
05/18-2003

062223 & 0714 1993

09/27-29/93
11/03-05083
02/23-2494
04/0608/94
04/20-22/94
05/11-13P4
06/01-03P4
09/19-2104
11A11-13P4
01A10-1185
02/06-0895
02/14-16/95
07/11-13/95

03/20-24/89
05/01-05/89

07/11/89 & 08/03-04/89

07/18-20/89

081789 & 09/11-15/89

02/1243/90

02/26-03/02/90

04/04-05/90
05/08-1180

09/1113 & 24-27/90

10/26/90
11/2900
12/45/90
12/4-5/90
12/1290
01/07-10/91
01/22-25P1

REPORT STATUS NAME OF FACILITY

XXXXXXXHXXHXAXHXXHXXHXXXXXXXXXXXXXX XX XXX
W)

O

XXX X X X X X

XX XXX X XX

LCP Chenicals, Inc., Maindsville, WV
Purdlite Company, Philadelphia, PA

Carl Falkerstein, PHladelphia, PA
Automata, Serling, VA

Mobay Chenical, NewMartinsville, W/
Olin Chenical, Charleston, WV

Occidertal Chemicals, Delaware Gty, DE
Rohm & Haas Bristol, PA

Anzon Lead, PHadelphia, PA

DuPont Textile Fibers, Wayneshoro, VA
SCM Chenicals, Batimore, MD

Vista Cheritals, Bltimore, MD
Allied-Signal, Hpewell, VA

BP Ol Refinery, Marcus Hook, PA
Huntsman Chenical Corp., Chesapeaft, VA
Beatice Chee®, Wtitehall, PA
Allied-Signal, miladelphia, PA

Weirton Steel Weirton, WV
Koppersindustries Follansbee, WV
Merck ard Compary, Riverside, PA
Konsyl/Trinity, Easor/Salisbury, MD
Allied-Signal B=; Plart, Marcits Hook PA
Hoeclst Celanese, Narrows, VA
JonesChemicals, Milford, VA

GE SpecialtyChemicals, Morg@ntown, WV
PPG Industries, NewMartinsville, W/
Armstrong World Industries Lancager, PA
Carpener Tecology, Reading, PA
Union Camp, Frarklin, VA

Air Prodwets ard Chemicals, Hometown, PA
Standard hlorine, Delaware Qty, DE
Sunoco Grard Pont, Phladelphia, PA
Blue Phins WWTP, Wasington, DC
Cytec Industries, Wilow Island WV

Royster Plogphate, Phey Pont, FL

Olin Corporaton, Charleston, TN

Armco Seel Ashlard, KY

Kerr McGee, Haiifton, MS

TexasGuf, Aurora, NC

Photocircuts Atlanta, Reachiree Gty, GA
Kenira, Swannah, GA

Astraech, Titusville, FL

Cardinal Chemical Co., Coumbia, SC
Temessee themical Co., Copper Hill, TN
Ka9n Industries Newnan, GA

C & S Chemical Compary, Austell, GA
Carolina Solite, Norwod, NC

Oldover Gorporaton, Albenarle, NC
Tull Chemical Company, Oxford, AL
Peridot Chamical Company, Augusta GA
Aqua TechGroce Labs Duncan SC



REGION DATE OF AUDIT

REPORT STATUS NAME OF FACILITY

01/30-31P1 X Virtex Chemicals, Bristol, TN
02202191 X Water Treamment Plart, Cape Goral, FL
02/25-2691 X Caral Pumping Station, Cape Goral, FL
030040891 X Kentucky AmericanWater, Lexington, KY
03/19/91 X Drexel Chemical Co., Tunica Gunty, MS
0327091 X Columbia Organics Camden, SC
04/02/91 X Armstrong Glass, Atlanta, GA
08/26-2991 X B. F. Goodrth, Calvert City, KY
11121491 X Weg Lake Monomers, Calvert City, KY
01212492 X- Piney Point Phophates Piney Point, FL
03/24-26/92 X Reichold Chemicals, Kersington, GA
04/28905/01/92 X G.E. Lighting Systens, Herdersowille, NC
07/20-2192 X JonesChermicals, Charlotte, NC
08/25-26/92 X Peridot Chamical Company, Augusta GA
080030792 X Velsicol Chenicals, Chattanooga, TN
111620092 X Mississippi Chenicals, Yazoo Gty, MS
01/04-08/93 X DuPont, Louisville, KY

02/01-02/93 X IMC Fertilizer, Tampa, FL

02/02-03/93 X Seninole Fertilizer, Bmpa, FL
02040503 X CF Industries Tampa, A

03/29-04/0293 X JonesChenicals, Mobile, AL
03/29-04/0293 X Occidertal Chenicals, Mobile, AL
07/12-13P3 X TrojanBatery, Lithonia, GA

08/02-0693 X Ciba-Geigy, Mclnstosh, AL
1129-12/02/93 X High Point Chenicals, High Point, NC
12/070803 X GradyHogital, Atlanta, GA

01/11-1304 X Albright ard Wilson, Charleston, SC
02/07-11/94 X Sherwin-Williams, Richnond, KY
04/05-06/94 X Allied Universal, leeshirg, FL
04/15-2994 X First Chemical Corporaton, Pagsagula, MS
04/26-2804 X Witco Corporaton, Menphis, TN
07/11-15/94 X General Electric, Brkville, AL

101704 X Ashland Petoleun, Ashlard, KY
11/01-03P4 X Holox Limited, Union City, GA
1114-18P4 X Temessee Easnan, Kingsport, TN
12121505 X Union Carbide Corporaion, Tucker, GA
01/24-27/95 X PCR, Gainesville, FL

01/30-02/03/95 X Scott Paper ©@mpary, Mobile, AL
04/17-21P95 X Herkel Corporaton, Charlotte, NC
06/04-09/95 X Arcadian Fatilizer, Augusta GA
06/19-23/95 X American Syiethetic Ruber, Louisville, KY
11R7-12/01P5 X Degussa Corporaton, Theodore, A
02/12-16/96 X-R Vicksburg Chemical Compary, Vicksburg, MS
02/13-1506 X-R GilmanPaper ©mpary, S. Marys, GA
04/15419/96 X-R CONDEA Vista, AberdeenMS
07/15-1906 X-R Vinings Industries Marietta, GA
11182296 X-R GreatLakes Chemical, Newport, TN
02/1044/97 X-R Riverwood Irterratiorel, Macon GA
03/17-21/97 X-R Platte Cherical Caporation, Greenville, MS
05/05-0907 X-R MAPCO, Menphis, TN

09/22-26/97 X-R Halocarbon Products, North Augusta SC



REGION DATE OF AUDIT REPORT STATUS NAME OF FACILITY

5 07/25-28/89 X Koppers Cicero, IL
08/08-11/89 X Bed Foods Chicag, IL
09/15/89 Shell Oil, Wood River, IL
03/05/90 Eli Lilly , Clinton, IN
03/26-30P0 Anderson Devebpment, Adrian, Ml
04/1448/90 X Gereral Electric Pastics, Mt. Veron, IN
06/11-15R0 Tremco, Inc., Clevelnd, OH
07/16-19P0 Flexel, Inc., Covington, IN
03/18-2001 X Detroit Edison, River Rouge, Ml
05202291 X Nalco Chemical Compary, IL
08/12-14P1 X SCM Chemicals, Ashtabda, OH
03/10-12/92 X ElIf Atochem, Riverview, Ml
04212302 X BASF Corporaton, Wyarndotte, Ml
06/02904/92 X G.E. Swerabrawes Worthington, OH
11/03-0592 X Y erkin-Majedic Pants, Columbus, OH
12/15-17/92 X Allison Gas Turbine, Indanaglis, IN
04/13-1503 X Lomac Qorporaton, Muskegon, M
06/15-17P03 X Specalty Chem Marinette, WI
07/20-21P3 X Witco, Chicag, IL
08/17-1803 X Interplagic, Minneapols, MN
03/29-3104 X Upjohn Compary, Porage, M
08/31-0900104 X StepanCompary, Elwood, IL
1011-12P4 X Farley Compary, Brimfield, OH
0221235 X Capital Resin Corporaton, Columbus, OH
05/02-04/95 X Clark Refining and Marketing, Bluelsland, IL
06/06-08/95 X Spectrulite Casatium, Madson, IL
08/15-17R95 X Waldorf Corporaton, &. Pau, MN
07/09-1106 X-D Hydrite Chemical, Oshkaosh, Wi
09222496 X-D ISP Fine Chemicals, Columbus, OH

6 06/13/89 X Western Extrusin, Carrditon, TX
08/30-31/89 X GreatlLakes Chenical Co., El Dorado, AR
08/15-16/89 X Farmard Industries End, OK
09/12-13/89 X Fermenta ASC Corporaton, Houston, TX
10/16-17/89 X Chief Supply, Hasell, OK
11/06-07/89 X Phillip s Retroleum Pasadena, TX
1114/89 X TexasInstruments, Dallas, TX
01/17-18/90 X Exxon Rdinery, Baton Rauge LA
04/17-1900 X Olin Chenicals, Lake Charles, LA
03/05-0691 X Sid Richardsn Carbon Co., Borger, TX
03/20-22P1 X ARCO Chemical, Chamelview, TX
050103091 X Citgo Refinery, Lake Charles, LA
07/009-11P1 X Interretional Paper, Rie Bluff, AR
08272901 X Agricultural Minerals, Catoosa, OK
02/25-26/92 X Safety-KleenCorporaton, Derton, TX
06/09-10/92 X Halliburton Services, Caldell, TX
08/17-18092 X Houston Woodech Houwston, TX
08/24/92 X Allied-Signal, Geisrar, LA
11171802 X CPSChenicals, Weg Menphis, AR
03/16-1703 X Labbco, le., Sidell, LA
08/31-09/0303 X Chevron USA, El Pa®, TX
09/08-0903 X HarcrosChemicals, Dallas, TX



REGION DATE OF AUDIT

10/05-07P3
12/14-1503
06/07-09/94
08/23-2594
110194

11/0294

11151704
08222585

10/25/90
11/2090
05/01P1
07/31P1
12/0401
05/06-0702
06/15-16/92
06/2223/92
071502
08/17-1802
08/3102
09/03/92
09/3002
12/16/92
12/1892
04/26/93
05/13P03
051103
06/0303
06/29/93
07/0803
07/2103
07/29/93
08/05/93
101183
1012893
11/09/93
113003
01134
02-05/94
02/1104

02/15-07/18P4

02/17/94
02/28/94
04/19P4
042894
05/04-06/94
062294
062304
07/08P4
09/1504
09/29-3004
11/08/94

REPORT STATUS NAME OF FACILITY

XX X X X X X X

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Ethyl Corporaton, Magnolia, AR
Champion Techologies Odesa, TX
Phillips 65, Borger, TX

Sterling Chemicals, Texas City, TX
Creanland Dairies, Albuguerqle, NM
DPCIndustries Albugquerque, NM
Navajo Refining Compary, Artesia, NM
Formosa Plagic, Point Comfort, TX

ICl Americas, Oraha, NE

Jacobsn Warelouse, DesMoines 1A
ABB Power Trarsformers, S. Louis, MO
Hydrozo, Irc., Lincoln, NE
Rhone-Poulenc, Sedalia, MO
AmericanCyaranid, Hamibal, MO
Proctor ard Ganble, KarsasCity, KS
Hercues Aqualon Compary, Louisiara, MO
Cotter ard Compary, KansasCity, MO
Cornbelt Chemical Compary, McCook, NE
Eade Lithograpling, KansasCity, MO
Indeperderce WWTP, Swyar Creek MO
Flexel, Inc., Tecunseh KS

Arcadan Fertilizer, Clinta, 1A

Rock CreekWWTP, Indepemernce, MO
Rhone-Poulenc AG, S. Louis, MO
LaRoche Industries Crystal City, MO
GoldenValley Chees, dinton, MO
Total Petoleum, ArkansasCity, KS
Farmand Petroleum Cdffeyville, KS

AG Procesing, Eade Grow, IA
Farmlard Industries Lawrerce, KS
BeechAircraft, Wichita, KS

Ralph Green Pant, Reasant Hill, MO
Whitmire ResearchLab, Valey Park MO
Doe Run Compary, Hercudareum, MO
Ecolab Pest Elimination, Kansas CityMO
Carmar Groy, Carthage, MO

Cook Compodtes, N. KarsasCity, MO
VanWaters ard Rogers, &. Louis, MO
Wells Dairy, Le Mars IA

3M, Springfield, MO

Armour Swift-Eckrich Rant, Kansas CityMO
Terra Irterratioral, Sergeart Bluff, IA
Seitz Foods &. Jogph, MO

Fleming Foods Skeston, MO
Mallinckrodt Chenicals, St. louis, MO
MeadowGold Dairies, DesMoines IA
3M Commercial Graphcs Newada, MO
ICl Explogves Jopln, MO

BioKyowa, Cape Grardeay MO

ElIf Atochem, Wichita, KS

IES Industries, Marshalltan, IA



REGION DATE OF AUDIT

111004
11/28/94
12/30/94
12/3194
01A7R5
01315
02/0995
03/28/05
05/08/05
05/12/95
06/1395
06/16/95
07/14/95
09/14/05
02/12/96
04/09/6
08/08/96
11/0496
11/0896
12/1396
01/29/97

05/02-04/89
06/13-15/89
08/15-17/89
032700

05/A5-1700
06/26-2900
08/27-3190
11/0190

02/06-07/91
0219-2191

04/30-05/03P1

05/29-31P1
09/29-3001
11A2-13P1
02/18-2002
02/25-2782
05272902
08/18-19/092
02/09-1293
05/18-2193
06/15-1803
09/08-1003
03/01-0494
05/03-0694
06/07-1004
09/13-1594
07/10-1495
08/29-31/95
09/18-2105

REPORT STATUS NAME OF FACILITY

Py

XXXXXXXXXXXXXXXXXXXXX
PURP VP RSV RPVRPVRPY)

HXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

OO0

Dyno-Nobel Louisiara, MO
VulcanChenicals, Wichita, KS
Chemcertral, Marjard Heigts, MO
Hudson Foods Noel MO

Nat Coop. Refinery Assoc., McPlerson, KS
St. Louis Water Compary, Florissant, MO
Howard Berd WWTP, (hederfield, MO
Chemtech KarsasCity, MO
DouglasBatery, N. KarsasCity, MO
Slay Bulk Terminals, &. Louis, MO
Extrusions, Fort Scott, KS

Philip Environmental, Kansas CityMO
Wagner Brake, Berkeley, MO

Foanex, Cape Grardieu, MO

Siegwerk, Inc., Greefield, 1A

Koch Sulfur Products, DeSvto, KS
Gereral Motors, Kamas Gty, KS
Owens-Corning, KarsasCity, KS

Tyson Foods Morett, MO

Copebnd Corporaton, Lebaron, MO
United Refrigeratian Services, Wehita, KS

Phillips Refnery, West Bountiful, UT
Chevron Chemical, Rock Springs, WY
Wedern Forge, lorado $rings, CO
Koppersindustries Derver, CO

Amoco Prodetion Compary, Powall, WY
Amoco Casper Refinery, Casper, WY
Wedern Zirconium, Ogden UT

Jemm Plating, Co., Derver, CO

SAS Circuits, Littleton, CO
KodakColorado Diision, Windsor, CO
Col. Falls Aluminum, Columbia Falls, MT
Syncom Teclologies, Mitchell, SD
LaRoche Industries Orem UT

T.G. Sda Ash, Grarger, WY

Coagal Chenical, Cheyeme, WY
Chevron Refinery, Salt Lake City, UT
Rhone-Poulenc, Butte, MT

ALCHEM, Ltd., Grafon, ND

Stone Container Corp., Missoula, MT
Magnesium Corp., Salt Lake City, UT
Frortier Refining, Cheyerme, WY

Koch Sulfur Produts, Riverton, WY
Dakota Ga#ficaion, Mercer @unty, ND
John Morrell, Soux Falls, SD

Huish Detergents, Salt Lake City, UT
Montana Refining, GreatFalls, MT
CoorsBrewing Compary, Golden CO
Anheuser Bsch Bewer, Fat Cdlins, CO
Sinton Dairy Foods Colorado $rings, CO



REGION DATE OF AUDIT

10

05/12-13/89
07/25-27/89
08/16-17/89
09/07-08/89
04/17-2000
06/19-2290
0772000
09/10-16/90
04/09-12P1
07/16-19/91
082001

08/21-2301
0211-1492
06/08/92

0714-17P2
08/24-2792
02/23-2493
05/04-0503
07/27-30/93
04/12-15P4
07/19-21/94
10/06-0894
12/0508/94
08/14-1595
08/16/05

072789

08-10/89

09/12-15/89
03/19-2300
04232700
05/14-1890
09/24-2890
01/08/91

01/15-18/91
03/18-2201
04222691
07/2326/91
08/05-09/91
02/24-2892
03232702

04/28-05/0192

07/27-3102
11/16-20/92
01/25-29/93
04/12-1693
07/26-27P3
07/28-2903
10/25-29/93
0214-17P4
03/2225/94
06/20-24/94

REPORT STATUS NAME OF FACILITY

z
o

XXXXXXXXXXXXXXXXXXXXXXXXX

(R w)

XXXXXXXXXXXXXXXXXXXXXXXXXX

Nunes Cooling, Salinas CA

Unocal Chemical, Brea, &\

Eticamof Nevada, Fernley, NV

Cororado Geerator, &. Jons, AZ

Ultramar Refinery, Wilmington, CA

Magma Copper, $n Maruel, AZ

Pioneer Ghlor-Alkalai, Herderson, NV

Dole Paclged Foods Horolulu, HI
Motorola, Ptoerix, AZ

Dow Chenicals, Rttsburg, CA

Pioneer (hlor-Alkalai, Herderon, NV
Timet Corporaton, Herderson, NV

Brewer Ervironmental Services Horolulu, HI
General Chetical Caporation, Httsburg, CA
Chevron Refinery, Richmond, CA

Shell Oil Refinery, Martinez, CA

Brewer Ervironmental Services Horolulu, HI
Union Pacfic Railroad, $ockton, CA
Louisiana Rcific Pulp Mill, Samoa, CA
ATSF Rail Yard, Barsow, CA

General Chetical Caporation, Httsburg, CA
Kerley Ag, Antioch, CA

Southern Pacific Lines, Long Beach CA
Pimalco, Chardler, AZ

Solkatronic Chenical, Chardler, AZ

All Pue Chemical Compary, Kalama, WA
ITT Rayonier, PortAngeles, WA
McWhorter Nortweg, Portand, OR

BP Oi1 Compary, Ferndale, WA

FMC Corporaion, Pocagllo, ID

Nege Resins, Springield, OR

Unocal Chemicals, Kenai, AK

Occidertal Chenicals, Taconma, WA
Chevran USA, Seattle, VA

JamesRiver Corporaton, Clatskanie, OR
Potlatch Corporaton, Lewiston, ID

Great WesternChenical Co., Nanpa, ID
Boise Cascaal Mill, Wallula, WA
Georga-Pacfific Paper Diision, Toledo, WA
SEH America, Vartower, WA
Amalgamated Sugar Compary, Twin Falls, ID
ALCOA, Werstchee, WA

Weyerhauser Compary, Springfield, OR
Wacker Siltramics, Portland, OR
PonderayNewsprint, Usk, WA

Darigold, Caldwell, ID

Simplot, Caldwell, ID

Unocal, Kemewick, WA

Boise Cascade, Medfrd, OR
OceanSpray Markham, WA

Elf Atochem, Portand, OR



REGION DATE OF AUDIT REPORT STATUS NAME OF FACILITY

1114-15P4 X Southern Oregon Marine, GosBay, OR
111604 X South Coad Lumber, Brookngs, OR
02/27-03/03/95 X Georgia-Pacific, Bellingham, WA
06-05-0905 X AmericanMicrog/stems, Pocagllo, ID
11A3-17 ard 1211-13/05 X-D Kalama Chemical, Kalama, WA
04/08-11/96 X-D Blount International, Lewiston, 1D
07/08-1196 X-D Fujitsu Microekectronics Grediam, OR

Notes:

1. "X" indicates tht the final report tas beerreceiwed, ard the profle has beerertered iro the database.

2. "X-R" indicates tht the final report ard the profile has beenreceived, ard the profile will be finalized.

3. "X-D" indicates thtonly the final report has beenreceiwed, ard the grofile will be developed ard completed

4. "X-ND" indicates tht the final report has beenreceived, but no profile will be preparedbecatse tre auwit was a
follow-up visit, rather than a neaudt.

5. Bold tex indicates tht the final report tas rot yet beenreceiwd.

6. The aulit corducted by Region 10 atITT Rayonier in PortAngeles, WA, occured oer a perd of several
months.



