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OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

September 1, 1988
Dear Reader.

Thank you for your interest in helping us evaluate this
Interim Final Risk Screening Guide. It is an EPA document
intended to provide guidance to those evaluating SARA Section
313 emissions data for the purpose of making statements about
potential adverse health or ecological effects. We hope you
will find it a useful tool in your efforts to respond to
risk-related questions from concerned citizens and to identify
and prioritize problem facility emissions.

The risk screening approaches offered in this guidance
manual have been developed based upon our knowledge of the
type of data and our expections of the quality of data
reported to EPA and States under SARA §313 by July 1, 1988,
and the public's interest in it. We recognize that actual
experience may differ markedly from these expectations.

As you evaluate §313 data, we fully expect that you will find
some parts of this document more useful than others. In
order to make it a nationally pertinent technical reference,
we need feedback from you on your experiences using it.

We would like your evaluation of the Guide based upon
your use of it during the next couple of months. Please
complete the attached evaluation form and returm it to me by
November 15, 1988, Be sure to indicate on the evaluation form
your interest in receiving updated versions of the gulidance
manual. Feel free to xerox copies of this document for other
interested parties. Please encourage them to complete and
return the evaluation form by November 15.

Sincerely,

W

David S. KlAuder, PhD
Director, Regional
Risk Guidance Staff
TS-778

U.S. EPA

401 M Street, S.W.
Washington, D.C. 20460
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EVALUATION FORM
for

INTERIM FINAL RISK SCREENING GUIDE (the Guide)

Name:

Expertise (e.g., chemist, toxicologist, environmental scientist, chemical

engineer, health educator):

Title:

Address:

Telephone Number:

Date received the Guide:

Date'completed this form:

Between these two dates how much total staff time, or Full Time
Equivalents (FTE), was spent working on Section 313 issues? (For
example, 0.1 FTE is a person or people working the total equivalent of
1/10 of a person's time between the dates you listed in questions 5
and 6.)

A. 0.1 FTE B. 0.1-1 FTE C. 1.1-3 FTE D. Greater than 3 FTE
Approximately how many phone calls or other inquiries related to
potential health or ecological impacts of 313 emissions were your staff
(all FTEs recorded in question 7) involved in answering?

A. None B. Less than 10 C. 10 to 50 D. More than 50

Did you attempt to use Section 313 emissions data to
identify and prioritize problem facility emissions?

A, Yes B. No
Did you use/consult the Guigde?

A, Never B. Seldom C. Often



11. In general, did you find the Guide (circle any of the
descriptions below which are appropriate):

A. Too simple.

C. Well-organized.

E. Consistent with screening
approaches I use in
other programs.

G. Other (explain):

B. Too technical.

D. Hard to find what
I needed.

F. Inconsistent with
approaches I use to
screen data of similar
quality and type.

12, For each section of the Guide, indicate by a designation
of high (H), medium (M) or low (L), its utility to you

and how you would suggest improving it.
Usefulness Improvements
(H,M,L) {please attach

additional pages)

I - Background

IT - Elements of
Risk Screening

IITI - Responding to
Questions

IV - Qualitative Risk
Screening: A System
for Prioritizing
the Data




13, ' For each appendix in the Guide, indicate by a designation
of high (H), medium (M) or low (L), its utility to you
and how you would suggest improving it.

Usefulness Improvements
(H,M,L)
A. Contacts
B: Toxic Chemical Release

Inventory Reporting Form

c.

Release Guidance

Hazardous Substance
Fact Sheet

Federal Laws

F.

Reportable Quantities (RQS)
and Data for 313 Chemicals
that are CERCLA Hazardous

Systems and Models for
Evaluating Risk Assessments

on Environmental Pollutants:

H.

Acronyms and Glossary




Usefulness Improvements
(8,M,L)

I. Technical and Risk Communi-
cations Bibliographies

ATTACHMENT A - EPA Roadmap to
Information on Section 313 Chemicals

14. Are there other individuals/organizations which you think ~
might £ind the Guide useful? Who?/Which? :

Name Address

(individual, organization, etc.) (street, city, state, zip code)

15. Would you like to receive updates of the Guide?

A. Yes B. No

16. Additional comments:

THANK YOU FOR YOUR BHELP,

Please return this evaluation form
to David Klauder, TS-778, U.S. EPA,
401 M St., S.W., Washington, D.C. 20460
before November 15, 1988,
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INTRODUCTION

In recent years, the American public has become increasingly aware of and
concerned about the risks associated with exposure to toxic industrial
chemicals., This awareness is reflected in the environmental legislation
enacted by Congress and particularly in the Superfund Amendments and
Reauthorization Act (SARA) Title III, also known as the Emergency Planning and
Community Right-To-Know Act (EPCRA). Under Section 313 of Title III,
businesses must submit annual reports for each toxic chemical manufactured,
imported, processed, or used at the facility, as prescribed in the reporting

rule.*

Under this reporting rule, facilities must account for the total aggregate

releases to the environment for the calendar year of each toxic chemical

listed under Section 313. Releases to the environment include:

"® Releases to air.
e Discharges to surface waters.

® Releases to land and underground injection wells,

Many people will want to know the potential health and environmental
significance of the chemical releases reported under Section 313. Citizens
will also want to kpow what is being done to control these releases at the
local, State, and Pederal level. They may demand to know why any chemical
deemed "“toxic" is being released at all. As a health or environmental
official, you probably are already well-versed in evaluating risk and/or in
helping members of the public understand and deal with toxic chemicals.
However, the Section 313 release data present new challenges for all of us.
The purpose of this guide is to describe some of these challenges and to

suggest ways of approaching them,

*Pinal rule published in the Pederal Register, Feb. 16, 1988, Vol. 53,
p. 4500, This risk screening guide should not be used in lieu of Pederal
Register documents or the Code of Federal Registry for purposes of compliance.




A New Age .in Reporting

Many industries now report release data to the U.S. Environmental
Protection Agency (EPA) and the States under the Clean Air Act, the Clean
Water Act, the Resource Conservation and Recovery Act, and other statutes,
However, under Section 313, a facility must report releases of'a chemical to
all media (land, air, and water). Additionally, the Section 313 reporting
represents a major step forward in collecting‘data-on air releases. The Clean
Air Act requires reporting on criteria pollutants* only; prior to Section 313

reporting, most air releases were not reported anywhere.

Section 313 reporting can be viewed as a new beginning in environmental
awareness for both the government and the public} The reporting tepfesents
the first systematic way of gathering information about the release of toxic
chemicais in or near communities and of making these data readily available to
the public. Because the reporéing is new for everyone - localities, States,
the Pederal government, manufacturers, processors, users, and the public -

there will be some initial difficulties in understanding and using the data.

buring the first years of reporting, the release data are expected to be

limited in type and quality. Not everyone who is obligated to report will do

so. The data will be summaty data, reported in units of pounds per year. No.
information on frequency, duration, or peak release is required, and therefore
this information will not be reported. Further, the data will often be
estimates rather than measurements of releases, and may be inaccurate due to
misunderStandings or erroré in caiculation. Some of the estimates may be off

by as much as an order of magnitude or more.

Nevertheless, health and environmental officials like'yodrseif will have
access to an unprécedented amount of information concérning the release of
toxic chemicals into the environment. The Section 313 data will be an-

important supplement to existing programs, and they should greatly assist in

* See Glossary for a definition of this term.
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giving you a broad picture on release of toxic chemicals into the environment
since releases to all media (air, water, land) will be reported under a single
Act for the first time.

A_Two-Fold Purpose

The information reported under Section 313 is likely to spur many
questions about its use and interpretation - both within your organization and
from concerned citizens. This guide suggests steps you can take to answer two

key lssues of concern:

e How can you respond effectively to health and ecological inquiries from
the public?

e How can the releases of greatest potential concern from a public health
or environmental standpoint be identified from the thousands of forms
submitted so that these critical cases can be further investigated?

Concerning the first issue, this manual offers guidance in responding to
risk-related questions that the public will likely ask when the data are made
available (e.g., How dangerous for my health are these specific releases?).
General strategies for handling inquiries, tracking phone calls, assembling

resources, and disseminating information are presented.

To address the second issue, the guide describes an approach for using
Section 313 data as a supplement to your organization's current programs to
set priorities for follow-up data collection. While you want to be responsive
to every site that poses a potential problem and every question from a
concerned citizen, it would be impossible to treat them all equally.
Therefore, this guide presents an approach to prioritizing those chemicals or

sites that appear to pose the most immediate or serious concerns.

A _Map to the Manual

The gquide is divided into five sections:
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Section I presents general background information on Title III or EPCRA,
and a specific discussion of Section 313, including type, quality, and
availability of the release data that will be reported.

Section II defines risk-related concepts and terms relevant to Title III
and Section 313, including risk screening - the subject of this guide.

Section III presents strategies for answering risk-related questions
from the public. This section suggests what you can do to prepare for
response, how to handle calls as they come, and how to set up a system for
efficiently responding to queries. '

Section IV presents a risk screening system for use in your
organization. This system can help you evaluate potential risks and identify
sites that may pose the greatest problems. This section discusses why this
approach is suggested, what its essential elements are, and how to use it.

The appendices to this quide compose a directory of resources that should
be of value to you in using and interpreting Section 313 data, and in
communicating with the public about them. These appendices are referenced

frequently in the guide and consist of the following:

e Appendix A - Contacts. A designated contact for each EPA Region and
State is listed.

e Appendix B - Toxic Chemical Release Inventory Form. This is the
reporting form industries will submit to EPA and the States, A blank
reporting form and instructions for completing it are included here, as
well as a description of information reported on the form relevant to
risk screening.

e Appendix C - Release Guidance. Estimations of likely rates of
release and release patterns (based on generic industry data) for
certain chemical uses are provided in this guidance.

e Appendix D - Hazardous Substance Fact Sheet. The New Jersey
Department of Health has developed fact sheets on many Section 313
chemicals. A sample fact sheet and summary description are provided
here. Fact sheets are available from the Region and State Section 313

contacts listed in Appendix A.

e Appendix E - Pederal lLaws. Brief summaries of several Federal laws
are provided in this appendix.

e Appendix P - Reportable Quantities (RQs) and Data for Section 313
Chemicals that Are CERCLA Hazardous. RQs that are available for
Section 313 chemicals and chemical categories are listed here.
Included are RQs for aquatic toxicity, acute mammalian toxicity,
chronic toxicity, and potential carcinogenicity.
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o Appendix G - Systems and Models for Risk Assessments on Environmental
Pollutants. The risk assessment models provided here can be used as a
guide to the kind of information you'll want to collect at a site to
perform a risk assessment, The data input elements required for each
method are listed.

e Appendix H - Acronyms and Glossary. Key terms and acronyms used in
this guide are defined.

¢ Appendix I - Technical and Risk Communications Bibliographies. This
appendix lists many important resources for additional xnformatxon on
risk assessment, risk communication, and risk management.

Attachment A is the hard copy version of "Roadmaps,” a Section 313
chemical information directory. A Roadmaps software package has also been
developed. Roadmaps can point you to a number of data bases and documents
containing information on health and ecological effects of Section 313
chemicals. It also contains information on Federal and State regulatory
levels for these chemicals, as well as State contacts for various media

(e.g., air, water) programs.
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SECTION I - BACKGROUND

Wwhat Is The Emergency Planning and Community Right-To~Know Act (Title III)?

The Emergency Planning and Community Right-To-EKnow Act (EPCRA) of the
Superfund Amendments and Reauthorization Act (SARA) became law in 1986,

Commonly known as "Title III," EPCRA establishes requirements for:

® Federal, State, and local governments and industry regarding emergency
planning.

e Community right-to-know reporting on hazardous and toxic chemicals,

There are four major parts to EPCRA: emergency response planning
(Sections 301 to 303); emergency notification (Section 304); on-site
inventories (Sections 311, 312); and toxic chemical release reporting
(Section 313)., Only the toxic chemical release reporting section, the focus
of this guide, is described below. Information on other parts of EPCRA are
contained in the "Title III Pact Sheet - Emergency Planning and Community
Right-to-Know," available through your EPA Region or State Section 313 contact
(Appendix A).

What Is Meant by Release?

A release is any spilling, leaking, pumping, pouring, emitting, emptying,
discharging, injecting, escaping, leaching, dumping, or disposing into the
environment (including the abandonment or discarding of barrels, containers,

and other closed reéeptacles) of any toxic chemical.

For the purpose of this guidance, two types of releases need to be defined:

® "Burst®" releases are typically accidental, rapid releases of short
duration.

e Routine releases are those occurring during the conduct of normal
operation at the facility, and are typically longer in duration than
"bursts."




The guidance presented in this guide is applicable to releases that are
longer in term than bursts, and for which there are limited release data. A

geparate guide, the Technical Guide for Hazard Analysis*, has been prepared

for burst releases of the extremely hazardous substances (EHSs) listed under
Section 302 of Title III. Burst releases of EHSs should be addressed using

the Technical Guide for Hazard Analysis. Routine releases should be addressed

using this risk screening guide,

Under Section 313, the releases reported by facilities will include both
routine and burst releases. A reported release may have occurred over the
course of a year, or on a single day. It may be a combination of burst and
routine releases., Because facilities are not required to indicate the
frequency, duration, or peak release rate of the release, it will be
impossible to know from the reporting form alone whether a release was
aécidental or routine, short- or long-term, or both. PFor Section 313
chemicals that are also Title III, Section 304 (emergency notification)
chemicals, you could éross-check a Section 313 release with Section 304
repottiné (emergency notification) to determine if any part of the release was

accidental,

What Information Will Be Reported?

Under Section 313, certain manufacturers (Exhibit 1) are required to
submit reports each year on the amounts of toxic chemicals their faéilities
store, use, and release into the environment, including publicly owned
treatment works, landfills, and off-site disposal. The reports must be sent
to both the EPA and the State's designated agency. A sample Toxic Chemical
Release Inventory Reporting Form (Form R) is provided in Appendix B. The
first annual report (for the calendar yeai 1987) was due to EPA and the

designated State agencies on July 1, 1988,

Section 313 requires reporting of the following chemical releases:

*See Bibliography for a complete citation.
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EXHIBIT 1. WHO MUST REPORT?*

Plants, factories, or other facilities that:
e Employ 10 or more full-time individuals.

® Manufacture, import, or process any of the Section 313 listed chemicals
in amounts greater than:

- 75,000 pounds in 1987,
- 50,000 pounds in 1988. .
- 25,000 pounds in 1989 and subsequent years

e Use any listed chemical in any other way (other than manufacture,
import or process - e.g., using trichloroethylene to degrease tools) in
amounts greater than:

- 10,000 pounds in 1987 and subsequent years.

® Are classified in the Standard Industrial Classification (SIC) codes
20 through 39:

SIC Industry Group

20 Food

21 Tobacco

22 Textiles

23 Apparel

24 Lumber and wood

25 Furniture

26 Paper

27 Printing and publishing

28 Chemicals

29 Petroleum and coal

30 Rubber and plastics

31 Leather

32 Stone, clay, and glass

33 Primary metals

34 Fabricated metals

35 Machinery (excluding electrical)
36 Electrical and electronic equipment
37 Transportation egquipment

38 Instruments

39 Miscellaneous manufacturing

*See Federal Register, Vol. 53, No. 30, Feb. 16, 1988, p. 4500, This risk
screening manual should not be used in lieu of Federal Register documents or
the Code of Federal Registry for purposes of compliance.
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@ To the air from fugitive or nonpoint sources. (Fugitive releases are
those that are not released through stacks, vents, or any other
confined air stream.)

e To the air from stack or point sources.
® To the water directly discharged to a receiving stream.
® In wastes that are rnjected underground.

e To land on site (1nc1ud1ng landfills, surface 1mpoundments, or
landspreading).

e To water discharged to a publicly owned treatment works (POTW).

® In other wastes transferred offsite.for treatment or disposal.

The quantities reported reflect the amounts of chemical released after any
onsite treatment and are specific to the chemical or chemical category subject
to reporting. Releases of the chemical to the environment are given in pounds
per year. The release quantities represent the total amount of the chemical
released from all possible sources for each medium. For example, for water
sources, releases estimated separately from process outfalls, pollution
control devices, and washing from containers are added and entered under
"Discharges to Water.® Some sources of chemical wastes are listed in

Exhibit 2.

Under Section 313, over 300 toxic chemicals and chemical caﬁegories are
subject to reporting (a listing of these chemicals is provided in "Roadmaps,"
Attachment A). Section 313 also requires reporting of listed chemicals and/or
chemical categories that are components of mixtures. The company may use the
name of the mixture or the trade name product instead of the chemical's actual
name only if the specific identityvof the chemicals in the mixture are not

known.,

Companies can claim a chemical's idenéity as a trade secret, but they nust
substantiate such a claim. A $25,000 fine for frivolous trade secret claims
has been established under Title III. If a firm claims a chemical is a trade
secret, it must provide a generic name for that chemical, and that name must
be descriptive of the chemical structure. Companies may withhold only the
specific chemical identity of the compound - including chemical name and

Chemical Abstract Services (CAS) number.
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EXHIBIT 2. SOURCES OF WASTES*

When estimating releases of a chemical, industries must consider all

sources of wastes. Sources of waste include, but are not limited to:

Fugitive or non-point air sources

e Equipment leaks from pumps, valves and/or flanges
e Building ventilation systems
® Evaporative losses from surface impoundments

Stack or point air sources

e Vents from reactors and other process vessels
® Storage tank vents
® Stacks or vents from pollution control equipment

Water sources

Process outfalls

Washings from vessels, containers, etc.
Pollution control devices

Stormwater runoff (if applicable)

Solids, slurries, and non-aqueous sources

Filter cakes

Spent catalysts _

Pollution control wastes (such as absorber sludges) and/or wastewater
treatment sludges

Spent catalysts

Vessel or tank residues

Spills and sweepings

Spent solvents

By-~-products

*Source: U.S. Environmental Protection Agency. 1978a. Estimating Releases
and Waste Treatment Efficiencies for the Toxic Chemical Release Inventory
Form, EPA 560/4-88-002. U.S. EPA, Office of Pesticides and Toxic Substances,
Washington, DC,




What Is the Quality of Section 313 Data?

Much of the data provided by industries wili be based on engineering
estimates, not on actual measurements of release. If monitoring data are
readily available, industries must use that data to calculate releases.
However, no additional monitoring or measurements are required. Furthermore,
no information on rates of release (such as duration, frequency of release, or
peak release) is currently required. This missing information will
significantly decrease the level of certainty in most risk assessments. In
addition, omissions, misunderstandings, and inaccuracies may occur in
reporting - especially in the first years. Some smaller companies may not

even be aware they are required to report under this new law,

'KEY POINT: During the first years of reporting, Section 313 data when
taken alone are expected to be of limited quality and type for assessing
risk because of the lack of information on rates of release and
uncertainties associated with release estimates.,

EPA expects the quality of data to improve in subsequent years as
industries become familiar with the reporting form and the reporting
requirements. In addition, it is hoped that in subsequent years, the quality
of the data reported will further improve through a program of outreach,
technical audits, facility inspections, and enforcement., EPA plans to modify
the reporting requirements in the future to obtain additional release
information. Also, EPA plans to check the reports for obvious errors, and get

them corrected promptly.

In the interim, it may be possible to estimate likely rates of release and
release patterns based on generic industry data. Appendix C provides some
guidance on this type of information. Additional information on estimation

techniques is provided in EPA's Estimating Releases and Waste Treatment

Efficiencies for the Toxic Chemical Release Form.*

*A complete citation is provided in the Bibliography.




How Can the Data Be Used?

Two immediate uses of the Section 313 data are: 1) responding to health
and ecological inquiries from the public; and 2) identifying and prioritizing
problem releases. These uses are addressed in this guide. The Section 313

data may also be used to:

e Determine what chemicals to monitor and where to monitor. In some
situations, the release data may be used to tell what chemicals should
be monitored in the environment and, perhaps, where a monitoring
station should be located. ‘

e Help develop control strategies. The data may be useful in helping to
develop general multimedia toxic control strategies and assessments, as
well as strategies to control “hot spots.*

o Verify permit information. The information provided on the release
form can be cross-checked with permit applications, and discrepancies
investigated,

e Enforce compliance with the law. Unpermitted facilities, illegal
releases, and unauthorized disposal activities may be identified
through Section 313 reporting. Enforcement activities within a
geographic area or for specific industries may also be targeted.

e Reduce waste at the source., Facilities that need to employ available
source reduction technologies can be identified, and priorities for
developing new technologies can be set.

These applications of the Section 313 data are beyond the scope of this
guide; however, the risk screening system described in Section IV for
prioritizing releases may be useful as an initial step in these other

applications.

How Will the Release Data Be Made Available?

EPA is mandated to establish and maintain .a national toxic chemical
release inventory (TRI) of Section 313 data. The EPA is required to make this
inventory accessible by computer telecommunications and other means to any

person on a cost-reimbursable basis. To meet this mandate:

® EPA will create the ihventory by entering the submitted data into an
EPA computer. States and local agencies will be able to access this
computer directly. )
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e The inventory will be made available to the general public on the
National Library of Medicine's (NLM) TOXNET System in the spring of
1989. The public data base will be easy to use, and will have

complementary .toxicological and health and safety data files available
with it.

® "Other means" of accessing TRI data are planned for 1989. Some
alternatives under consideration are microfiche and compact disk
(cd-rom).

States and localities will have the option of accessing the internal EPA
computer rather than the NLM computer. The internal data base will use EPA's
standard data base management system, ADABAS, and the NATURAL programming
language. Consequently, it will not be as "user-friendly" as the NLM
computer. Specific information about accessing both these computers will be
made available as the time of their availabiliiy.approéches.



SECTION II - ELEMENTS OF RISK SCREENING

Each year, EPA and the States will receive thousands of Toxic Chemical
Release Inventory Reporting Porms. Few organizations will have the resources
to treat the reported.releases equally. To make decisidns aﬁopt ho& best to
apply their limited resources, organizations responsible for handling Section
313 data must develop some system, however crude, for screening and
prioritizing the information. There is at least one criterion - potential
risk to public health or the environment - that most organizations may wish to

include as a screening criterion.

Section IV of this manual describes one approach to evaluating risk - risk
screening. This section of the manual introduces this concept and compares it
to two related processes: risk assessment and risk analysis. Additional risk
concepts and key terms are also described to provide background for
understanding the information presented in the following sections of this

manual.

What Is Risk Screening?

Risk screening, in the context of Section 313 of SARA, is a type of risk
assessment used when data are limited. The proce;s.results in a gualitative
expression of risk (e.q., high, medium, low). ﬁfsk~screening is useful for
establishing risk-based priorities and information needs for follow-up
chemical- or site-specific risk assessment activities. Although the risk
screening process relies on general risk assessment principles, the data input

requirements are less demanding than those for risk assessment.

REY POINT: Risk screening results in less definitive expressions of
risk (i.e., relative risk rankings) than those derived from the risk
assessment process (i.e., estimates of actual risk).
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What Are the Differences Between Risk Screening, Risk Assessment, and Risk
Analysis? .

Risk assessment is the process of estimating the probability of occurrence
of adverse health or ecological effects. A chemical~ or site-specific risk
assessment has two major components:* (1) the estimation of the probability
of exposure(s) resulting from reported releases, and (2) the estimation of the

probability that adverse effects will result from the exposure(s).

Rigk analysis, in the context of Section 302 of SARA, is the third of a
three-step hazards analysis process for emergency planning.** Risk analysis
requires an estimation of both the likelihood of occdrrence of an accidental
chemical release (unique to this process) as well as the subsequent potential
for exposure (with emphasis on human exposure to extremely hazardous
substances). In risk analysis, the major focus of the estimation of the
*consequences® of exposure (i.e., the component analagous to step (2) under
risk assessment above) is on the characterization of the potential magnitude
of specific adverse effects, i.e., death or irreversible toxicity, in the

community bordering sites where accidental release(s) could occur.

Like risk screening under Section 313, risk analysis is a flexible,
judgmental exercise that results in qualitative risk statements. In addition,
the responsibility for appropriately weighting each of the components under
both risk analysis and risk screening is left to the affected community and

its elected, appointed, or volunteer officials.

*Risk assessment in the Federal government is divided into four major steps:
hazard identification, dose-response assessment, exposure assessment, and risk
assessment. For purposes of this guidance, hazard identification and
dose-response assessment have been combined.

**See Technical Guidance for Hazards Analysis. A complete citation is

provided in the Bibliography.




What Is the Difference Between Qualitative and Quéntitative Expressions
of Risk?

Risk may be described qualitatively or quantitatively. Qualitative risk
evaluations may be based on limited data and/or data estimates, and therefore
lack precision. However, qualitative expressions of risk are often the best
way to develop an understanding of the interrelationships among factors
important to the assessment of risk, The qualitative approach describes risks
in relation to other risks, i.e., in terms of relative probability of harm.
Descriptive terms (e.g., high, low, or trivial) may be used to categorize the
risk. Cowmparisons may also be used. For example, "The release of chemical A
from facility X appears to pose a greater concern to local public health than
most other releases reported in the area.” Qualitative expressions of risk

should be accompanied'by a characterization of the nature of uncertainties.

Quantitative expressions of risk imply a far greater accuracy and

certainty of knowledge than qualitative expressions. However, quantitative
expressions of risk should be presented with caution. The results of a
quantitative assessment can be misused if greater precision and/or accuracy is
assigned to the result than the input data warrant. Quantitative expressions

of risk can be presented if and only if the data are of sufficient qﬁalitv,

quantity, and type. Section 313 release data, when taken alone, should not be
used in risk assessments. that result in quantitative expressions of risk. The
quantitative approach describes risks in numerical terms. For example, "The
presence of chemical A in the environment at concentration B is expected to
cause one additional case of lung cancer per 100,000 exposed individuals.” A
characterization of the nature aﬁd ﬁotential magnitude of uncertainties should

always accompany quantitative expressions of risk.

Individual Versus Population Risks

Rigsks can be estimated for both individuals and populations. Individual
risks are most often estimated first. Groups of individuals (subpopulations)
exposed to similar concentrations of the same chemical(s) are considered to

have similar risks. The risks to subpopulations considered to



be more susceptible than average (e.g., children, pregnant women, sick people,

and elderly people) are determined separately.

The excess incidence of an adverse effect (e.g., cases of respiratory
distiess, cancer) in a population can be quantitatively estimated by
multiplying the probability of effect (the individual or subpopulation risks)
by the number of individuals in that subpopulation. The total aggregate
population incidence of adverse effects is the sum of all these products.
Qualitatively, the estimated excess incidence of adverse effects will increase

as the sizes of the exposed population increases.

The risk-reléted level of concern for releases of toxic chemicals should
be based on both individual and aggregate population risks. For example,
situations with very high individual risks may bg of concern even though the
estimated number of exposed individuals is very low, and the aggregate risk is
therefore low. Similarly, large populations exposed to relatively low
individual risks may prompt concern because the aggregate iméact would be

significant,

The Two Key Elements of Risk

The risk screening and assessment proceséeé involve characterizing the

toxicological potency of a substance and the potential exposures to target

individuals or populations. 1If the toxicologicai potency and exposures are

known, the risk can be assessed.

Toxicological potency information describes the toxicity of a chemical.

It is chemical-specific and, therefore, does not depend on exposure data.
Evaluating the toxicological potency of a chemical involves collecting and

evaluating data on:
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o The nature of adverse health or ecological effects that may be produced
by a chemical (Exhibits 3 and 4 list the adverse health and ecological

effects identified under Section 313).

e The exposures at which those effects occur, i.e., exposure
(dose)-response relationships.

Toxicological potency may be expressed as the magnitude of the adverse effect

per unit of exposure.

Exposure is the amount of chemical that comes into contact with an
individual or population during a given period of time. It depends on many
site-specific factors (e.g., how and where the chemical was released; the
transport and fate of the chemical in the environment; the behavior of the
potentially exposed population). Ideally, exposure is measured at the point
of contact between the chemical and the individual or population, either
directly (e.g., personal monitoring) or indirectly (e.g., amounts of chemicals
in body fluids or tissues). Opportunities to measure the actual exposure are
rare, however, Generaliy, exposure must be estimated from information on the
levels of a chemical in the environment. Measured environmental
concentrations will result in more accurate estimates of exposure than
estimated environmental concentrations derived from release data (e.g.,
Section 313 data) using environmental transport and fate models. Obviously,
the further ome must extrapolate from data on the amount or concentration of a
chemical in the environment to the point of potential exposure, the greater

the uncertainty in the estimate of exposure.

What Are the Differences Between Envirommental Concentration, Exposure, and

Dose?

The concentration of a chemical in the environment is one of two
components of exposure. The second component is the amount of the
environmental media in contact with the exposed individual per unit of time.
In the absence of data on the behavior patterns of each exposed individual,
standard assumptions are used for this second component of dose. These
assumptions, called exposure constants, account for the amount of water or

other environmental media (e.g., air, soil, food) a typical person takes in



BXHIBIT 3. HUMAN HEALTH EFFECTS OF CONCERN AS IDENTIFIED UNDER SECTION 313

e Carcinogenicity. The property or quality of being able to cause tumor
formation in any tissue.

e Heritable gene and chromosome mutations, Events that occur in germ
cells. These include deficiencies, duplications, insertions,
inversions, and translocations of chromosomes, as well as gains or
losses of whole chromosomes.

e Neurotoxicity. Any adverse effect on the structure or function of the
central and/or peripheral nervous system related to exposure to a
chemical substance.

o Reproductive and developmental toxic effects (teratogenicity).
Reproductive toxic effects are adverse effects on male or female
reproductive ability, while developmental toxic effects are any adverse
effects on the developing organism, including death, structural
abnormalities, altered growth, and functional deficits such as learning
disorders. Developmental toxicity also includes teratogenic effects,
which are permanent structural defects that may adversely affect
development or survival of the developing organism,

e Other chronic effects. Any adverse effects other than cancer that are
observed from long-term repeated exposure to a chemical,

e Adverse acute effects, Adverse effects are any deleterious effects
suffered by an organism, while acute effects occur rapidly as a result
of short-term exposure to a high concentration of a chemical. For TRI
listing, both lethal and nonlethal effects (such as eye and respiratory
irritation) may be considered significant adverse acute effects. These
effects occur outside the facility as a result of continuous or
frequently recurring releases,




EXHIBIT 4, ECOLOGICAL EFFECTS OF CONCERN AS IDENTIFIED UNDER SECTION 313

e Environmental toxicity. EPA has identified several indicators of
toxicity. These include aquatic LCgg, mammalian or avian LDgg, and
avian 5-day dietary LCgg for acute effects. Chronic maximum
acceptable toxicant concentrations (MATCs) can be considered for
aquatic organisms (or cases where some dietary concentration is
involved). For avian and mammalian toxicity tests, dosing by gavage is
frequently employed, and the NOEL (No-Observed-Effect Level) is used,

e Toxicity and persistence. EPA is especially concerned about chemical
persistence in cases where toxicity concerns are based on chronic
toxicity data.:

e Toxicity and bioaccumulation. Bioaccumulation can be considered by
evaluating measured bioconcentration factors (BCFs). In the absence of
" BCF data, the octanol-water partition coefficient (log P) may be used
to estimate a BCF figure. Estimated log P data may be used in the
absence of log P data. )

e Any significant adverse effect on the environment., As defined under
the Toxic Substances Control Act (TSCA) 8(e) policy statement, any
significant adverse effect means "any ecologically significant change
in species interrelationships, such as changes in species behavior,
growth, or survival that in turn adversely affect the behavior, growth
or survival of other species.”

2-7



per day. Por example, it has been determined that an average adult person
drinks about 2 L of water per day. Therefore, the exposure of an individual
to a concentration of 100 ug/L of Chemical X in his or her drinking water is
estimated to be about 200 ug/day (100 ug/L x 2 L/day).

Dose is the amount of a chemical that is absorbed by the body. 1In the
above example, if 10% of Chemical X were known or assumed to be absorbed, the

estimated dose would be about 20 ug/day.

What Is the Difference Between Release and Exposure?

KBY POINT: The release of a toxic substance does not automatically
result in exposure.

For exposure to occur, the substance must first travel from the facility
to people, animals, or other organisms of concern. Many factors influence
whether a chemical reaches a target organism and in what concentration.
‘Chemicals may, for instance, rapidly break doﬁn once they are released. They
may be diluted if they are discharged into air or water. They may bind to
soils and may not be easily released. These factors must be evaluated before

exposure can be estimated from release data.

Why Must Both Exposure and Toxicological Potency Be Known to Estimate Risk?

KEY POINT: Exposure to a toxic substance does not automatically result

in toxicity.

Risk is a measure (qualitative or quantitative) of how close measured or
estimated exposures are to those known to cause toxic effects. Obviously, the
lower the exposure, the less the risk. Exposures to organisms of concern may
be below levels required to cause toxic effects or below unacceptable risk
levels. After potential risks or relative risks are assessed, a determination
must be made as to the "acceptability® of the risk. Although not the subject

of this manual, a few references on this subject have been included in the

Technical Bibliography.



SECTION III - RESPONDING TO QUESTIONS

Responding to people's questions and concerns about the Section 313
chemical releases will not be an easy task. Communicating information on life
and health issues is never simple, for these subjects evoke strong emotions.
Your jbb is made moré difficult because the data, at least in the first years
of reporting, will be limited. 1In addition, while data may be available for
each listed chemical, little or no data will be available on the impact of
exposure to more than one release or to chemical mixtures., This section of
the gquide provides general strategies for preparation, information gathering
and dissemination, and response. General references for risk communication

are listed in Appendix I.

What Can You Do to Prepare for Response?

There are several steps you can take and resources you can assemble to
prepare yourself for responding to Section 313 questions. Exhibit S5 is an
"Action Checklist®" designed to help you prepare for responding to questions.
This checklist consists of three parts: 1) answering questions, 2) assembling
information; and 3) disseminating information. The checklist was designed to
help you test your agency's preparedness, and to identify ways to make your

response efforts as efficient as possible.

The designated Section 313 State agencies will have different methods for
handling queries. Some may opt to centralize all queries. Others may refer
calls to various State media offices, State or local health departments, etc,
Since most questions are likely to be local in scope, a system for referring
these calls to the appropriate local agencies and/or officials would be
valuable. The "“Action Checklist®" suggests some strategies for handling calls

as they come in, such as establishing an intra-State/Regional or local network.
The strategy should include a system for recording information regarding

calls. You might create a special form for this purpose. The information

could also be computerized. 1In either case, you'll want to record basic

3-1



EXHIBIT 5 - ACTION CHECKLIST

ANSWERING QUESTIONS

1.

How will you handle the calls as they come in? Will you:

If

Designate one or more people to answer the questions?

Prepare a guide instructing secretaries and others who generally answer
the phones on how and where to forward Sectiom 313 related calls.

Establish an intra-State/Regional or local network to handle questions '
you will be getting?

Supply written responses to inquiries? If so, what will you provide?

Suggest callers follow up inquiries with a letter detailing their
concerns?

you intend to designate people to answer questions, do you know who

within the Region, State, or locality are the contact points for answering
specific questions related to:

Health and/or environmental effects?
Exposure and risk assessment?
Air, solid waste, ambient water, and drinking water questions?

Standards and regulations?

How will vou document calls as they come in? Will you:

If

Create a form that responders can use to record essential information
on each call? ‘

Create a system that enables you to track how many calls were received
per facility? '

Periodically review these files to ascertain the level and nature of
public concern? '

a serious problem is apparent:

Do you know what action your agency can or will take?

Can vou communicate this to the public?
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EXHIBIT 5 - ACTION CHECKLIST (con't)

ASSEMBLING INFORMATION

1. Have you assembled the appropriate materials that may be needed to answer
the questions?

e Are copies of the Toxic Chemical Release Inventory Reporting Form
readily accessible? A sample Form is provided in Appendix B.

e Will you have access to the TRI data base (when it becomes available)
or the data on the data base?

e Can you access the EPA "Roadmaps” data base that has been developed?
Attachment A is a hard copy version of "Roadmaps."”

e Do you have information related to the health and/or envirommental
effects of the TRI chemicals, e.g., EPA Hazardous Substance Fact Sheets
(Appendix D); Agency for Toxic Substances Disease Registery (ATSDR)
Toxicological Profiles*; printouts from EPA's Integrated Risgk
Information System (IRIS), and Chemical Emergency Preparedness Program
(CEPP) Profiles?k* '

¢ Do you have a listing of certified toxicologists in the area who are
willing to assist in responding to citizens' health questions?

e Do you know the status of Federal regulations on the Section 313
chemicals? See Appendix E for brief descriptions of several Federal

laws.

e Do you know how your state regulates the Section 313 chemicals?

*Under SARA, Section 110, ATSDR and EPA are required to develop toxicological
profiles on a specified number of hazardous substances commonly found at
facilities on the Superfund National Priorities List (NPL) and which pose the
most significant potential threat to human health. Some of these profiles
have been completed on Section 313 chemicals and are available through ATSDR.

*#*TRIS is an on—line data base that contains the latest information about EPA
health assessments and regulatory decisions on over 260 chemicals. It has
been designed especially for Federal, State, and local environmental health
agencies. CEPP Profiles contain information for chemicals on the EPA list of
Extremely Hazardous Substances, such as acute hazard information, chemical
properties, and emergency handling techniques. Descriptions of IRIS and CEPP
Profiles are provided in the hard copy version of “"Roadmaps” (Attachment A).
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EXHIBIT 5 - ACTION CHECKLIST (con't)

e Do you have access to data from State media programs (e.g., air toxics

- or water releases)? These programs can provide information on
regulation and compliance. They may also have monitoring data and/or
environmental fate and transport information on specific chemicals.
State programs may also be able to tell you if a chemical has a state
air or water standard, and if a particular release is permitted. 1In
this way, toxic chemicals released into the environment without permit
restrictions or standards can be identified. State programs may also
be aware of a permitted company's compliance record. Contacts for
State media programs are provided in "Roadmaps®™ {(Attachment A).

e Have you collected maps containing site-specific information, such as
facility locations, meteorological, topological, hydrological, and
demographic information (including sensitive population locations) in
your geographic area that are important to exposure evaluations?

e Have you contacted local groups or associations, e.g., libraries,
weather services, Local Emergency Planning Committees (LEPCs), in your
geographic area of responsibility to determine their willingness to
provide site-~specific information?

e If you answered no to any of the above questions, do you know where to
~get the 1nformat;on?

2, Will you read local newspaper articles to prepare responses to anticipated
qugstions?

3. Do you want to prepare summary data of the Toxic Chemical Release

Inventory Reporting Porms? If so, will you do it by: _ state __county
__zip code __industry?

DISSEMINATING INFORMATION

1. Have you made plans to distribute the Toxic Chemical Release Inventory
Reporting Porms to the public? Will you distribute summary data of these
Forms? '

2. Do you have plans to publicize your phone number?

3. Do you have summary information that you can give to the public concerning:
e The community right-to-know program? (Title III PFact Sheets and

Right-to-Know Brochures are available from the State and EPA Regional
Section 313 contacts listed in Appendix A.)
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EXHIBIT 5 ~ ACTION CHECKLIST (con't)

e Health and environmental effects? - (EPA has distributed chemical fact
sheets based on New Jersey fact sheets to State and EPA Regional
Section 313 contacts. A sample fact sheet is provided in Appendix D;
contacts are listed in Appendix A.) .

® Access to the TRI data?

Do other programs in your State or locality know (have) what you have in
terms of materials you have assembled? '

Will you be developing communication channels for sharing call information
between States and localities? If so, how will you publicize this
information?




information about the caller and the request as well as your responses or

action:
Call Log-in

e Caller's name (check your organization's policy regarding your abiltiy
to keep callers' requests and queries confidential).

¢ Address.
e Telephone number.
e Date and time of call.

Nature of Call

e PFacility(s) of concern.

e Chemical(s) of concern.

e Caller’'s spécific concerns.

® Reasons for concern.’

e Source of the caller's infqrmation.

e Other information about caller's problem,

Res ponse

e Nature of verbal response provided.

® Documents sent.

e Other follow-up actions taken,

e Suggestions for further follow-up/response.

. The checklist also suggests that you periodically review the call information
to monitdr the level and nature of public concern., This will be useful in

identifying releases, facilities, and communities that may require follow-up

activities (see Follow-up Activities later in this section).

Assembling information that can help you answer questions is another
important part of preparation. The ®Action Checklist" lists key resources,
including documents and data bases. Pinally, the checklist asks you to

considef what information you will distribute to the public, how you will
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distribute it, and what resources and information could be shared with other

programs and agencies.

What Questions Will Be Asked, and Who Will Ask Them?

The questions that are likely to be asked of you will come from citizens,
workers, local and national environmental groups, realtors, health
professionals, lawyers, industry, and others. They will t&ke the form of
phone calls, letters, and questions at public meetings. A steering committee
of Pederal, State, and local government representatives that helped develop
this document identified several questions likely to be asked about the
Section 313 data. These questions fall into two main categories: 1) risk

assessment and 2) risk management:

Risk Assessment Questions

e Am I exposed?
e To how much of Chemical X am I exposed?
e Will I/my child get sick (e.g., die, get cancer)?

e Is my present sickness (or that of my child or my community) the result
of past exposures to toxic chemicals?

e How can I be sure if Chemical X caused this effect(s)?
e What if I am exposed to more than one chemical?

e Is the decline of the fish population in Lake X a result of these
releases?

e Can I eat the fish from this lake?

Risk Management Questions

e What is being done to control releases?
e Is the chemical regulated? 1If not, why not?
e How can I get more information about these releases?

e What can I do to get the release of a particular chemical reduced?

3-7



How Can These Questions Be Answered?

The response to each question will vary depending on such factors as:

@ The quality and type of data available.
e The level of knowledge of the questioner.

¢ The time and resources available to answer the question.

Obviously, if sufficient data have been gathered to estimate exposure, a
more specific answer can be given than if only data from the Section 313
reporting form are available. Depending on what understanding the questioner
has of basic risk assessment issues, the response will also vary in terms of
the terminology used and the depth of the response. Finally, you may be able
to answer a question more thoroughly at a community meeting, for instance,

where you have an hour to speak than you could in an over-the-phone response.

Sample Question

Hi. This is Charlie Citizen from Town of Concern, Indiana. I live two
miles from the No Name Company, and I just read in the newspaper that the

. company is dumping 10,000 pounds of Chemical X into the air over the
course of a year, and the newspaper also says it causes cancer. I want to
know if this exposure is going to affect me and my family, and what you're
going to do about thxs?

Charlie Citizen is really asking two questions: 1) Am I at risk? and
2) What is your agency doing to control/stop/regulate the release? The first
question is asking for an estimate of actual risk - the goal of risk
assessment; the second question is asking that a risk management decision be

made (or communicated, if such a decision has already been made).

Responding to Questions Concerning Actual Risk

Attempting to answer questions that ask for estimates of actual risk will
be very difficult given the limited type and quality of data that will be

provided on the Toxic Chemical Release Inventory Reporting Form (Form R). You



could take the following three-step approach:

1. Determine what information is needed to answer the question,
2, Determine what information is readily available,

3. Decide what you can tell the questioner,

Step One: Determine What Information Is Needed to Answer the Question

To determine actual risk, you need tO'perfdrm a risk assessment. To do a

risk assessment, you need to know the toxicological potency of Chemical X.

This means you need to collect and evaluate data on the adverse health or
ecological effects that may be produced by Chemical X and the doses at which

those effects occur.

You also need to know the exposure, or amount of chemical with which
Charlie Citizen is in contact. To determine this, you need to collect and
assess site-specific information - ideally personal monitoring or measurement
of the amount of Chemical X in Charlielcitizen's body fluids or tissues.
Alternatively, if concentrations of'Chemical X in the environment are known,
you could estimate exposure by using exposute models (appended to some
environmental tfansport and fate models, e.g., GEMS, see Appendix G). 1If only
release data are available, environmental concentrations and exposure must be
estimated (see Appendix G). Quantitative estimates of exposure from Section
313 emissions data, without information on rates of‘release and a‘clear
understanding of the quality of the data, will seldom be of sufficient
certainty to be meaningful. At a minimum, contact with the éhemical company

will be necessary to obtain this type of information.'

Step Two: Determine What Information Is Readily Available

Information on the toxicological potency of Chemical X is likely to be
available for many Section 313 chemicals. Roadmaps (Attachment A) identifies

several sources of potency information. If you have taken the preparatory



steps outlined in the Action Checklist (Exhibit 5), you will have additional
resources on hand such as the EPA Hazardous Substances Pact Sheets, ATSDR

Profiles, and the 'Roédmaps' data base which can point you to documents and
data bases with health and/or ecological effects information. The reporting

company may also be an important source of information.

As for determining exposure, you know from Charlie Citizen that the amount
of Chemical X being released to the air is 10,000 pounds annually. You can
verify this information by consulting the Toxic Chemical Release Inventory

Reporting Form submitted by the company for this release. Charlie Citizen has
'also told you that the exposure point is two miles from the facility. What
you don't know is Charlie Citizen's actual exposure to Chemical X, or the
duration of this exposure. To make these determinations, you will need to
collect site-specific data. Some questions you might ask the Technical
Contact designated on the Toxic Chemical Release Inventory Reporting form are
listed in Exhibit 6. More information on the type of data you'll want to

collect for risk screening and risk assessment is presented in Section 1IV.

v

Step Three: Decide What You Can Tell the Questioner

You should tell Charlie Citizen that you can't answer his question with
the information you have. You may need to explain what risk assessment is,
why you need to do this process to answer his question, and why you don't feel
comfortable doing risk assessment with just the Section 313 data. You may also
want to explain to Charlie Citizen that there are good reasons to question the
accuracy of the reported data and what you are doing (if anything) to get
better data.

Charlie Citizen can also participate in‘answering his own question or in
taking action to reduce the perceived risks. Citizens' participation is
important and should be encouraged. You can tell callers how they can help
collect information to answer their own questions, especially if these
questions relate to potential exposure. This can be done by referring callers
to potential sources of information and carefully explaining what they might

realistically attempt to do (Exhibit 7). Citizens should be encouraged
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EXHIBIT 6 - QUESTIONS TO ASK A COMPANY'S TECHNICAL CONTACT

Does the total quantity of the release reported include any accidental
releases? If so:

e When did they happen?

o How much of Chemical X was released?

e How likely is it for such a release to happen againé

What is the frequency of any routine release(s)?

What is the duration of any routine release{s)?

When and what is the peak release?

How long have there been releases of Chemical X?

Do reported releases reflect past release levels?

Is the release pattern of Chemical X expected to change in the future?

If the Toxic Chemical Release Inventory Reporting Form lists a mixture or
chemical compound, what substances might be expected to be present in the

mixture or compound, and in what quantities?

Is the company employing best practicable technology (BPT) or best
available technology (BAT)}? What are they?

Has the company done any monitoring? If so, is this information
available? What sampling and analytical methods were used?

Has the company attempted to model potential exposures from release or
monitoring data? If so, what models and assumptions were used?

Is any toxicological information available on Chemical X?

Is any information available on potential fate and transport of Chemical
%7 : .
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EXHIBIT 7 - SUGGESTIONS FOR CITIZEN ACTION

Here are some actions the public might take to voice its concerns (you
might have additional ideas or contacts to which you can point concerned
citizens):

Contact the company. Most companies are concerned about their public

image and may be more than happy to establish a meaningful liaison with
a concerned citizen or citizens' group. Call or write the public
contact designated on the Toxic Chemical Release Inventory Reporting
Form. ‘

Obtain more information. Potential sources for information include:

- The chemical company itself.

- Local libraries (may be able to provide the citizen with a list of
references).

- State or local health and environmental protection departments.

- Medical and public health schools. '

- Hotlines, clearinghouses, and support centers (such as the TSCA
Assistance Office at (202) 554-1411 or for the hearing impaired, TDD
(202) 554-0551).

- The Environmental Protection Agency (Regional offices).

Write a follow-up letter. Citizens can write to:

- The designated Region or Section 313 State contact.

- Local government officials such as the Mayor, town council members,
or selectmen, '

- The Environmental Protection Agency -(Federal, Regional, and State
offices). :

- Congressmen.

- The reporting company.

- Local and national environmental groups.’

Investigate control technologies. Citizens can find out what the

state-of-the-art control technology is for a particular industry, and
compare it to what the facility is using. Citizens can contact their
EPA Region or State Section 313 contact for information on
state~of-the-art control technologies.

Contact the family physician to discuss medical concerns.

Identify other concerned citizens. Citizens may find it fruitful to

work together in performing the activities listed above. The Local
Emergency Planning Committee may be a good starting place for
networking with other citizens.
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to work in a spirit of cooperation and communication with the various groups

they come in contact with in achieving their goals.

Finally, you could offer to send Charlie Citizen additional information
about Title IIT and the potential health and environmental effects associated
with the chemical(s) reported to be released from the No-Name Company. Title
III Fact Sheets, Right-to-Known Brochures, and Chemical Fact Sheets are
available from the State and EPA Regional Section 313 contacts listed in
Appendix A. To facilitate information dissemihation, you might send callers a
"request for more information" form. A sample form is provided in Exhibit 8.

Your State or locality may wish to modify this form or create your own
materials (if you haven't already) to best suit your needs. For example, a

list of the type of materials or information your agency can typically provide

would be a useful adjunct to the form.

Responding to Risk Management guestions

Charlie Citizen also wants to know what is being done about regulating or
controlling the release. You can find out what Federal and State regulations
applyvto the chemical through State and Regional contacts, Roadmaps, and other

sources.

If the chemical is regqgulated, say so. To address why a chemical is not
regulated, you need to be familiar with State and Federal regulatory programs
and legal constraints, as well as factors that are considered in regulatory
control and decision-making. You might review a chemical's regulatory history
to determine whether regulation was considered in the past. Emphasize to
Charlie Citizen that‘this is the first time any government agency at any level
- local, State, or Pederal - has had access to these data. The government is
assessing data to determine the extent of possible risk and will be taking
action, as appropriate, under existing legislative mandates. 4

If a facility is in compliance with laws and standards covering

Chemical X, you should explain how the standards were set. Explain to Charlie
Citizen the extent to which potential health effects of Chemical X were
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BXHIBIT 8 - REQUEST FOR MORE INFORMATION*

Please send me more information on the following facility or chemical. (I
have attached sheets for other facilities/chemicals that interest me.)

Pacility/chemical name:

My Address Is:

City:

County:

Telephone No,:

I am interested in the potential uses of the hazardous substance data
collected under the Emergency Planning and Community Right-To~EKnow law,
Specifically, the reason that I am requesting information is:

¢ I am an elected official in my town and I want to start planning for
hazardous materials emergencies.

e I am a firefighter and this information will help me take appropriate
precautions when dealing with an emergency situation,

e I want to be sure that my community has an appropriate plan to handle a
hazardous materials incident.

¢ I want to discuss possible hazardous material exposure with my
physician.

e I am curious about the releases of toxic chemicals into the environment.

e Other ) ' .

e I want to use my RIGHT TO KNOW!

*Adapted from the New Jersey Department of Environmental Protection's Bureau
of Hazardous Substances Information Community Right~-to-Know Fact Sheets.
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considered in setting the standards - and the extent to which the laws require
such considerations. Finally, let Charlie Citizen know that States and the
Pederal government intend to evaluate the Section 313 data to determine the

adequacy of existing regulations and standards.

FPollow-up Activities

This section has described short-term response to citizens' queries.
Depending on your organization's resources and priorities, you may also wish
to flag certain queries for follow-up. These queries can be identified in

several ways:

e Information provided by a caller may suggest that a situation deserves
further follow-up.

e Periodic and systematic review of the call logs will help identify
releases, facilities, or communities for which there have been
unusually high levels of concern.

® The risk screening described in Section IV will help identify releases
and facilities that should receive a higher priority for follow~-up from
a public health and environmental standpoint.

Long~term follow=-up méy take several forms:

e DPublic meetings. These will enable direct communication between your
agency and concerned parties. Such communication is particularly
important in communities that have voiced a high level of concern.

e Information gathering. Any information that enables you to put
potential exposures into perspective will be useful in responding to
citizens' concerns. For example, if you receive many calls about a
particular chemical, you could obtain information about ongoing
exposures to that same chemical that have not caused harm and that have
been accepted by the community or nearby communities (if such
information is available).

e Follow-up letters. If you do obtain more information of relevance to
an original call, send it to the citizen or citizens who called.

Your organization should consider the various options and determine how and

when to exercise them.
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SECTION IV - QUALITITIVE RISK SCREENING:
A SYSTEM POR PRIORITIZING THE DATA

This section of the guide suggests a screening system for using the
Section 313 data to set priorities for follow-up activities and to determine
the additional data that would be most useful for such evaluations. The
system is consistent with EPA's understanding of the type and expected quality
of the Section 313 data and readily available supplementary data. Also, the
system is intended to be flexible, and each organization should use judgment

in applying and interpreting it.

An Overview of the System

This screening system follows the basic risk assessment steps. By
considering available information on (1) toxicological potency in conjunction
with general indicators of (2) exposure, you will gain useful insights into
the potential public health and ecological risks of certain releases. These
insights may help you determine whether releases should receive a high,

medium, or low priority for further investigation.

Background on Ranking Relative Toxicological Potency

Por risk assessment, the toxicological potency of a chemical is assessed
by assembling original toxicological data or reviews of such data. For risk
screening purposes on Section 313 data, this is unnecessary. Given the
uncertainties in the data available for exposure evaluation; the relative
toxicological potency of the chemicals (rather than the actual toxicological

potency) is all that is needed.

Several systems are available for ranking relative toxicological potency.
One such system is the Reportable Quantities (RQs) developed under the
Comprehensive Environmental Response, Compensation and Liability Act of 1980

(CERCLA)., The RQ for aAsubstance is the level at or above which a release of
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that substance must be reported to the National Response Center (NRC), the
State Emergency Response Commiséion, and the Local Emergency Planning
Committee. There are.five levels of RQs: 1, 10, 100, 1,000, and 5,000
pounds. An RQ is assigned to a chemical based on a consideration of the
chemical's intrinsic chemical, physical, and toxicological properties. The
lower an RQ, the higher the relative toxicological potential of the chemical.
Thus, RQs can be used as crude indicators of a chemical's overall relative
potential to cause toxicological and/or ecological effects at a given exposure

level.

In assigning an overall RQ for a substance, up to six individual RQs are
calculated separately for aquatic toxicity, acute mammalian toxicity, chronic
toxicity, potential carcinogenicity, reactivity, and ignitability. Pour of
these are based on health or ecological effects (aquatic toxicity, acute
mammalian toxicity, chronic toxicity, and potential carcinogenicity) and are,
therefore, appropriate as a basis for assigning relative toxicological potency

to Section 313 chemicals.

RQs appear to be an appropriate hazard ranking system for Section 313

chemicals for the following reasons:

® The RQ score considers type of effects, severity of effects, and
dose-response for the endpoints of concern under Section 313.

e The RQ score is based on data in primary literature sources.

e Data evaluation under the RQ system is consistent with EPA's risk
assessment gquidelines,*

® RQs have been peer-reviewed and endorsed by the EPA,

® RQs have been developed for more than two-thirds of the Section 313
chemicals.

Appendix F lists the aquatic toxicity, acute mammalian toxicity, chronic

toxicity, and potential carcinogenicity RQS. Toxicity data (e.g., acute .

*See Bibliography for complete citations.

4-2



5
chemicals according to their potential to cause these effects are also

inhalation LC 0s) assigned to Section 313 chemicals that can be used to rank
presented. RQs for hazardous substances that are members of the 20 toxic

chemical categories listed under Section 313 are listed as well. Additional

information on assigning RQs is provided in Exhibit 9.

Pactors to Consider in Evaluating Exposure Potential

Potential exposure is evaluated for each medium based on consideration of
many variables. Por the purposes of qualitative risk screening, several

factors can be considered as general indicators of potential exposure:

) uantity of Substance Released - The greater the quantity released, the
greater the potential for exposure.

e Transport Mechanisms -~ The closer the proximity of the release to an
available transport medium that can convey the chemical to a
population, the greater the potential for exposure. Por example, a
release directly to air or a waterway offers greater exposure potential
than a release to a lined impoundment located far from any sources of
ground water. Meteorological, topological, and hydrogeological
conditions will affect the transport of the chemical, and therefore
must be considered.

- For air exposures, the individuals and populations exposed to the
highest concentrations will generally be located downwind and nearest
to the source of the release (dependent upon emission stack height).

- For ground water, in general, nearby wells will have higher chemical
concentrations than distant wells, and wells in the direction of
ground-water flow will have higher chemical concentrations.

- For surface water, the significant exposure points depend on
downstream uses of the water. Downstream use includes drinking,
cooking, bathing, water contact sports, agricultural livestock
watering, and industrial use. Discharges of volatile chemicals to
water can also become significant sources of air pollution, and
affect target populations in this way.

- For soil, individuals and populations in nearby areas will be more
likely to be exposed than those at a greater distance. A toxic
chemical may also be taken up by plants or grazing animals and
subsequently be ingested by humans. Soil may also be a significant
exposure pathway for children with a tendency to eat dirt. 1In some
circumstances, contaminated soil can also become airborne and be
carried significant distances.
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EXHIBIT 9 - USING RQS IN THE RISK SCREENING SYSTEM

Assigning the appropriate RQ to a Section 313 chemical will depend upon
your understanding of the target populations/organisms of concern and the
reported chemicals' likely release rates. Choosing the lowest RQ in the
examples below will give you conservative results for risk screening.

If you are concerned about health and ecological effects, select the
lowest RQ value from among the four RQs for that chemical: aquatic
toxicity, acute mammalian toxicity, chronic toxicity, and potential
carcinogenicity.

If you are concerned about aquatic effects only, select the aquatic
toxicity RQ.

If you are concerned about human health effectsAoply, select the
lowest RQ from among. the three human health values.

If you are concerned only about human health effects and if release
data indicate a frequent or relatively continuous release that implies
relatively long-term exposure, use the lower of the potential
carcinogenicity and chronic toxicity RQs.

Other guidelines apply to mixtures or trade secret substances for which
generic names have been given: to chemical categories; and to chemicals for
which no RQ has been assigned.

Generic names. If you can ascertain from the generic name the types
of chemicals that might be components of the substance, you can select
from among the most toxic of these chemicals for risk screening. 1If,
however, you can't make such a determination, consult with the
facility to collect sufficient information to put boundaries on the
potential toxicity of the substance.

Chemical categories. Some chemicals that make up the 20 categories
listed under Section 313 have RQs. Select the most toxic of the
chemicals listed in the category that exhibits the same properties
(e.g., physical state) as the compound of concern. Absent any
information on the toxicity of the reported compound, you should
generally use the most toxic chemical listed in the category for
conservative risk sceeening. ’

No RQ. If a chemical does not have an RQ, you can assign a relatively
toxic RQ (i.e., 10 or'100) to the chemical for the purposes of
screening. Again, assuming relatively high toxicity will result in
the most conservative screening.




e Chemical Pate - Various characteristics of the chemical will affect its
duration and where it will finally reside in the environment. These
characteristics include:

- Stability -~ The more stable and persistent a chemical is in the
environment, the greater the potential for exposure.

- Mobility ~ The more mobile a substance, the more widespread the
potential for exposure, but the lower the likely exposure
concentrations.

- Media affinity - Media affinity refers to the tendency of the
chemical to move from the media into which it was discharged to
another media. For instance, if a chemical has affinity for water
and is released into water, it is unlikely to move from that media to
another. On the other hand, a volatile chemical released into water,
is likely to move into another medium, such as air.

e Population Characteristics - Characteristics of the target population
or environment can influence exposure. These include:

- Density. The more dense the nearby population, the greater the
number of people that may be exposed.

- Sensitive Populations or Sensitive Environments.* Certain

populations or environments may be more susceptible than average to
exposure. Reviewing information on the site area can indicate
whether sensitive populations or environments are present.

e Individual or Population Behavior - Population behaviors (e.g., eating
habits, recreational activities of humans) will affect exposure. For
example, if a given pollutant concentrates in fish tissue, the amount
of fish consumed by the potentially exposed population is a critical
factor affecting exposure.

The potential for exposure is estimated, based on the available data, by
filling out a questionnaire provided at the end of this section. The

questionnaire is described in more detail below.

Using the Risk Screening System

The risk screening system presented in this guide consists of three parts:

*See Glossary for definitions of these two terms. . .
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e The Risk Screening Procedure.
e The Questionnaire for Qualitative Screening.

® The Pacility Risk Screening Worksheet.

The risk screening procedure requires the user to address the questions in
the questionnaire in the order prescribed and to record results on copies of
the facility worksheet. All three items are used concurrently in performing
the risk screening, and you will work back and forth among them. The three

parts are described in more detail below.

Sources of information useful for risk screening are listed in Exhibit 10
at the end of this section. The more reliable information you access in
responding the questions, the greater the confidence you can have in the

results of the screen.

The Risk Screening Procedure

The screening procedure provides a logical process for considering the
many variables associated with a determination of potential risks at a
facility or site. It describes how to screen potential risks among multiple
facilities each releasing several chemicalslinto different environmental media
(air, water, and land/ground water). The same approach may be used to

determine relative risks among chemicals at a specific facility.
There are essentially four steps to the procedure:
e Perform a preliminary assessment to determine plausible routes of
exposure and the target organisms of concern.
e Assess toxicological potency, using the RQ system described earlier.
e Perform exposure ranking.

- Rank release quantities for each chemical.

- Consider further the magnitude of potential exposures for each
plausible route of exposure.



® Rank facilities or geographic areas based on relative risk. Chemicals
and facilities can be ranked according to potential risks to humans or
ecological organisms from releases into each environmental media. At
the risk screening stage, an overall risk ranking for a specific
chemical or facility cannot be determined where multiple routes of
exposure are likely.

The Questionnaire for Qualitative Screening

The questionnaire requires the user to draw qualitative conclusions in
fesponse to a series of questions, e.g., to judge whether releases are "high,
medium, or low,® or whether people are "close to or far from" the release
site. The questionnaire is meant to be flexible enough to serve the interest
and needs of a diversity of users in all parts of the country. Therefore,
quantitative limits on these terms are not provided (with a couple of
exceptions which are presented for illustrative purposes) since quantitative
perceptions of "high" or ®close to" will differ among site locations, areas of

the country, program emphasis; etc.

Since answering the questions may involve making estimates, the risk
screening procedure is best performed by two to four individuals who can reach
consensus on what estimates are appropriate. Also, for consistency within
your own program, you may want to consider establishing guantitative ranges or
limits for each of the qualitative terms in the answers to the guestions which

will meet your program objectives and the community interests.

The Facility Risk Screening Worksheet

The results of the screening procedure are recorded on copies of this
worksheet, A sample worksheet is provided af the end of the questionnaire.
You'll want to make several copies of this worksheet since one worksheet must
be filled out for each individual or population of concern for which there is

a plausible exposure route.



Other Pactors to Consider

The risk screening system presented in this guide is based solely on
considerations of risk to public health and the environment. In your decision
on the type and extent of follow-up activities of a facility or geographic
area, you may wish to consider other non-risk factors, e.g., permitting,

public concern, control technologies, economics, and politics.

Before applying this risk screening system, organizations may wish to
de;ermine whether the release is permitted and meets the permit requirements.
Releases from permitted facilities in compliance with the permit(s) may be
less likely to pose a concern than an unpermitted release or one in violation
of a permit. Organizations may also want to be responsive to the level of
public concern about an area, facility, or individual release. Such concern
may be an important indicator of a situation requiring some follow up, both
from a public health/environmental and a political standpoint. 1If a facility
is already using best practicable technology (BPT) or best available
technology (BAT), it may not be able to reduce the level of releases any
further without tradeoffs. Budgetary restraints and political factors will

also be important considerations.

After Prioritization - Then What?

After narrowing down specific emissions or sites that appear to require
further investigation; the risk assessment models provided in Appendix G can
be used as a guide to the kind of information you'll want to collect to
perform risk assessment. The appendix includes a description of data input
elements required in each method. These input elements, along with
information on data gaps identified in completing the Questionnaire for
Qualitative Screening, can help you decide what information needs to be

collected and/or data generated to determine acéual risk.
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1.

2.

3.

THE RISK SCREENING PROCEDURE

Preliminary Exposure Route and Target Organism Screen

Run a quick first pass through the ®Plausible Routes of Exposure®
section of the questionnaire to determine plausible routes of exposure
to humans and ecological organisms. For example, if there are no
drinking water intakes and no swimming or fishing in the vicinity (say,
10 Km) of a water discharge, then exposure potential to humans via
surface water is low. (See note on distance in the questionnaire on
page 4-13.)

Drop exposure routes determined to be implausible. These routes should
be further evaluated during risk assessment, if determined necessary.

Fill out the "Site, Media, and Organisms of Concern® lines of the
"Pacility Risk Screening Worksheet." (NOTE: You need to fill out a
separate worksheet foR each media and each organism of concern.)

\
Assess Toxicological Potency

Look up and record the lowest RQ values of each chemical released into
an environmental media for which there is a worksheet. See Exhibit 9
for guidance in assigning RQ values.

Complete the "Toxicological Potency® section in the Questionnaire.

Enter the chemicals assigned "high®™ and "medium" toxicological
potencies in the appropriate sections on the facility worksheets under
"Chemical Name." (Do not list chemicals assigned "low" toxicological
potency.)

Determine Exposure Potential

Release Quantities

Group facilities where emissions are close together (e.g., emission
stacks or discharge pipes that are within perhaps 1 Km of each
other)unless there are reasons not to do so (e.g., residences or
recreational areas in between discharge locations). See note on
distance in the questionnaire on page 4-12.

Add releases of chemicals in common among grouped facilities as though
releases occurred from one site. Consider combining releases for any
chemicals that are known to cause toxic effects by the same or similar
mechanisms of action, or that have a common site of toxicity, (e.qg.,
liver, lung). If the toxic effects of a chemical are not known, make a
note to look up this information during the follow-up risk assessment,
if determined necessary.

Complete the "Quantity of Release® portion of the questionnaire.

Fill in the "Release Quantity" columns in the "Facility Risk Screening
Worksheet." -

4-9



- Do not list "low" release gquantities of "high" toxicological potency
chemicals unless they are determined to be persistent.

- List "medium" release quantities of "medium®™ toxicological potency
chemicals only if they are determined to be persistent.

- Do not list "medium" toxicological potency/"low"® release chemicals.

- At this point, low and possibly some medium risk chemicals have been
screened out.

Plausible Routes of Exposure

e Complete the “Plausible Routes of Exposure® section of the
questionnaire for each chemical on each facility worksheet.

e For each,chemical, assign and record under "Plausible Route® a “"high®
or "medium® ("lows" have been dropped in Step One) likelihood of
exposure and level of confidence in each estimate

4. Rank Relative Risks

e Add any chemicals to the facility worksheet which were screened out
using the above criteria, but for which you have reason to consider the
need for further evaluation (e.g., metal compounds or other highly
persistent chemicals, release points very close to exposure points,
chemicals receiving public attention in your area).®

e If further ranking of chemicals on the facility worksheets is needed,
the chemicals that scored "high® in all three columns (*Toxicological
Potency,” "Release Quantity," and "Plausible Route") should be ranked
at the top of the risk list. Those that scored "high" in two of the
three columns should be listed next, and those that scored "high®" for
only one of the three columns should be grouped at the bottom of the
list. ' ,

e Compare worksheets for each organism of concern and media of interest
in order to rank facilities according to their relative risks.

® Collect information necessary to increase the certainty in estimates of
toxicological potency, release quantities, or plausible routes assigned
a "low" or, in some cases, a "medium®" level of confidence, before
making a decision about the need for and focus of a chemical or site
specific risk assessment. (See Exhibit 10 for useful sources of
information.) o

*To conserve limited resources, keep the number of chemicals requiring
follow-up risk assessment to a minimum. If a preliminary risk assessment is
necessary on the chemicals you select from the facility worksheets, it should
indicate the need to further expand the scope of the assessment to include
additional chemicals dropped during risk screening. If, in the preliminary
quantitative risk assessment, risks associated with your high chemical risk
candidates are determined to be low, there is no need to further refine the
risk assessment by addressing chemicals of lower risk potential.
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THE QUESTIONNAIRE POR QUALITATIVE RISK SCREENING

Instructions:

Circle the appropriate response. If you do not have enough information to
answer the question, circle "insufficient data."

To the left of each question is a place to rank your confidence in your
answer. To address your confidence in toxicological potency, circle H if the
exact identity of chemical and its RQ are known. Circle M or L if there is
doubt about the chemical's identity (e.g., chemical is identified by generic
‘name or chemical category), or if no RQ has been assigned to the chemical.

FPor guantity of release, your confidence will be higher if you know that
actual monitoring data were used to derive the estimate given on Form R and
that the monitoring data were of high quality, or if specific estimates rather
than ranges of releases are reported. For exposure, circle H when your answer
is based on documented evidence and/or high quality data. Circle M or L if
you have some uncertainty about the available information and your response.

T?XICOLOGICAL POTENCY
1. Is the appropriate RQ for the chemical:
confidence 5' 000 LN ] . LK B B K BN B O N ) . ®0 0000 A. Low
H M L 100 to 1’000 P8 S GO O OOPEOCCS B. Hedium
l to 10 LI B B BN A BN BN BN B BN W N ] c. High

[NOTE: These ranges are provided only for example prior to the first data sub-
missions. You should define your own ranges of "high," "medium,”® and "low."]

EXPOSURE POTENTIAL. - AIR

QUANTITY OF RELEASE

]

1. Is the total quantity of release (both fugitive and stack emissions):

Confidence Less than 5' 000 le/year ssecsceses Ao Low
H M L 5'000 - 50'000 le/yeat *scccosseee B. Medium
Greater than 50,000 lbs/year sseess C. High

[NOTE: The quantity figures are provided only for example prior to the first
data submissions. You should define your own categories here based on an
analysis of the actual quantities emitted. For example, the three categories
could be defined so that each category will contain approximately one third of
the emissions reported.]
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PLAUSIBLE ROUTES OF EXPOSURE

1. Confidence Is the site of release known?

H M L
A. Exactly B. Nearly C. Approximately D. Not at all
{latitude and (facility (facility
‘and longitude street zip code
coordinates of address known)
discharge site known)
known)

[NOTE: If the answer is "D - not at all,” there are insufficient data to
screen potential risks resulting from air emissions.)

2. Confidence Is there a population center or sensitive environment
H M L (see Glossary for definitions of these terms):

A. Relatively B. Somewhere C. Very D. Insufficient
close to in between far from data
the release A and C the release
point point

3. Confidence Is the population center or sensitive environment downwind
H M L of the release:

A. Often or B. Sometimes C. Never - D. Insufficient
always data

[NOTE: The determination of "close” or "far" depends upon consideration of
site-specific factors such as meteorology, topography, and chemical release
height. 1In general, the higher the average wind speed in the direction of
target organisms, the more direct the pathway from the point of release to
target organisms (e.qg., no intervening mountain ranges or the target organisms
are not located in a valley over which the chemical plume may pass without
falling), and the higher the stack from which the chemical is discharged, the
further the chemical plume is likely to travel, ‘and, in most instances, the
"closer" the population center or sensitive environment should be considered
to the release point. As a general guideline, “"close® may vary from meters up
to a kilometer and distances in excess of 10 kilometers will almost always be
"far.® 1In addition, the physical and chemical properties of a chemical may
factor into a determination of what is "close" and "far." Chemicals that are
solids, liquids, or adsorbent gases under ambient environmental conditions
will tend to fall to the ground closer to the point of release than inert
gases. )

4. Confidence Do environmental fate data indicate that the chemical is
H M L persistent in air (i.e., not likely to be degraded or
otherwise removed from the air before the chemical plume
reaches population centers or sensitive environments)?

A. Yes B. No C. Insufficient data



5. Confidence If ambient air monitoring data are available, was the point of
H M L monitoring:

A. Very close B. In between C. Very close D. Insufficient
to the point the release to the data
of potential and exposure release
exposure point

[See NOTE above. ]

6. Confidence If A or B, can the presence of the chemical at the monitoring
B M L point be reasonably linked to the release?

A. Yes B. No C. Insufficient data
7. Confidence If standards or other threshold limits are available for the

H M L chemical in air, do the monitoring data indicate that levels
of the chemical in ambient air were generally:

A. Above or B. Below the C. Insufficient
around limit data
the limit

CONSIDERING THE ABOVE FACTORS AND THEIR RELATIVE IMPORTANCE, would you say
that the potential for exposure of the individual, population, or ecosystem
to the emitted chemical is:

A. Low
B. Medium
C. High
D. Insufficient data
OVERALL CONFIDENCE

Considering the quantity and the quality of the available data, is your
confidence in this data:

A, Low
B. Medium
C. High
EXPOSURE POTENTIAL - GROUND WATER/LAND
QUANTITY OF RELEASE
Is the quantity of release to land (including underground injection):
Confidence Less than 5,000 1bs/year sesssesses A. Low
H M L 5,000 - 50,000 lbs/year .......'...f B. Medium
Greater than 50,000 lbs/year ...... C. High

{NOTE: The quantity fiqures are provided only for example prior to the first
data submissions. You should define your own cateqories here based on an
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analysis of the actual quantities emitted. For example, the three categories
could be defined so that each category contains exactly one third of the
emissions reported.]

PLAUSIBLE ROUTES OF EXPOSURE

1. Confidence Is the disposal site known?

H M L
A, Exactly B. Nearly C. Approximately D. Not at all
(latitude and (facility (facility
and longitude street 2ip code
coordinates of address known)
disposal site known)
known)

[NOTE: If the answer is "D - not at all," there are insufficient data to
screen potential risks resulting from ground water/land disposal.)

2. Confidence How likely is it that contamination will travel to a point of
H M L actual or potential use?

A. Fairly B. Somewhere C. Very D. Insufficient
likely in between unlikely data
A and C N

3. Confidence Are there streams or other surface water bodies near the area
H M L that the chemical is likely to enter - considering local
weather conditions (e.g., high rainfall), topographical
conditions (e.g., ground slope), and any environmental fate
data available on the chemical (e.g., potential to evaporate)?
A. Yes B. No C. Insufficient data
[If the answer is "yes," also complete the section on surface water.]

4. Confidence Is there a potable ground-water (i.e., Class I or II) aquifer
H M L (see Glossary for definitions of terms) in the release area?

A. Yes . B. No C. Insufficient data

[If the answer is "no" or "insufficient data," skip to surface water.]

5. Confidence If yes, considering the local geology (including soil
H M L porosity and depth to the aquifer) and environmental fate of
the chemical in soil (e.g., hydrolysis, adsorption, water
solubility), how likely is it that the chemical may reach the

aquifer?
A. Fairly B. Somewhere in C. Very D. fnsufficient
likely between A and C unlikely data
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6. Confidence Are any high-priority ground waters endangered (i.e., Class I
B M L ground waters, well head protection areas, or other designated
high priority areas)?
A. Yes B. No C. Insufficient data

7. Confidence Are public or private wells endangered in the immediate area
H M L or along the likely flow path?

A, Yes B. No C. Insufficient data

8. Confidence Do monitoring data show that the chemical is present in
H M L ground water or drinking water from the ground-water source:

a. Beneath the facility near the point of release?
A. Yes . B. No C. Insufficient data
b. At the edge of the facility?
A. Yes B. No C. Insufficient data
c. At a currently used well?
A. Yes B. No C. Insufficient data

9, Confidence At any'of the above locations, can the presence of the

H M L chemical at the monitoring point be reasonably linked to the

release?
A. Yes B. No C. Insufficient data

10. Confidence 1If drinking water standards or similar threshold limits are

H M L available for the chemical in drinking water at any of the

above locations, do the monitoring data indicate that levels
of the chemical in the water were generally:

A, Above B. Below ' C. Insufficient
or around the limit data
the limit

CONSIDERING THE ABOVE FACTORS AND THEIR RELATIVE IMPORTANCE, would you say
that the potential for exposure of the individual, populatiqn, or ecosystem to
the emitted chemical is:

A, Low

B. Medium

C. High

D. Insufficient data
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OVERALL CONFPIDENCE

Considering the quantity and quality of the available data, is your confidence
in this data:

A. Low
B. Medium
C. High
EXPOSURE POTENTIAL - SURPACE WATER

QUANTITY OF RELEASE

l. Is the quantity of release for discharges to surface water:

Confidence Less than 5,000 lbs/year seeseesees A. Low
H M L 5'000 - 50,000 le/year oo-ooo.ooo; B. Hedium
Greater than 50,000 lbs/year e..... C. High

[NOTE: The quantity figures are provided only for example prior to the first
data submissions. You should define your own categories here based on an
analysis of the actual quantities emitted. For example, the three categories
could be defined so that each category contains exactly one third of the
emissions reported.]

PLAUSIBLE ROUTES OF EXPOSURE

l. Confidence. 1Is the site of release known?

H M L
A. Exactly B. Nearly C. Approximately D. Not at all
(latitude and (facility (facility
and longitude street zip code
coordinates of address known)
discharge site known)
known)

{NOTE: 1If the answer is "D - not at all," there are insufficient data to
screen potential risks resulting from surface water.]

2. Confidence Is a drinking water intake located downstream of the point of
H M L entry of the chemical into the surface water?

A. Yes B. No C. Insufficient data

3. Confidence Do people swim or boat in the water body into which the
H M L chemical is emitted?

A. Yes B. No C. Insufficient data

4. Confidence Are fish harvested from the water body for human consumption?
H M L

A. Yes B. No C. Insufficiént data
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5. Confidence If so, does the chemical bioaccumulate in these species?
H M L

A. Yes ' B. No C. Insufficient data

6. Confidence Are there any ecologically valuable fish in the water body
H M L into which the chemical is emitted?

A. Yes B. No C. Insufficient data

7. Confidence If the answer is "yes" to any of questions 1 through 5 above,

H M L is the location of potential exposure:
A. Very close B. Somewhere C. Far from D. Insufficient
to the in between release? data
the release? A and C?

[NOTE: The determination of "close or "far" depends upon consideration of
site-specific factors such as surface water volume and flow rate, and distance
from the chemical release point. 'In general, the smaller the stream or river,
the faster the flow rate, and the more direct the pathway from the point of
release to target organisms {(e.g., on the same side of the river as a drinking
water intake or recreational area, or near spawning areas in shallow, quiet
areas of the water body), the "closer® the location of potential exposure
should be considered to the release point. 1In addition, the physical and
chemical properties of a chemical may factor into a determination of what is
"close® and "far." Chemicals that are soluble and persistent in water will
migrate further downstream than those that are volatile or insoluble and
degrade in water.]

8. Confidence Do environmental data indicate that the chemical is
H M L persistent in water (i.e., not likely to be degraded or
otherwise removed from the water)?

A. Yes B. No C. Insufficient data

9. Confidence If yes, do environmental fate data (e.g., log octanol/water
BH M L partition coefficient) indicate that the chemical is more
likely to be associated with suspended particulates and
sediments? ‘

A. Yes B. No c. Insuff;cient data
[NOTE: Adsorption to particles and sediments would tend to reduce potential
exposures in drinking water, and increase exposures to "bottom-feeding"
aquatic organisms. Exposures during water contact recreational activities
would depend upon the turbidity in the area of these activities.]

10. Confidence Are monitoring data available that record the levels of the
H M L chemical in ambient water, drinking water, or in fish?

A. Yes B. No C. Insufficient data
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11. Confidence If yes, can the presence of the chemical be reasonably linked
H M L to the release?

A. Yes B. No C. Insufficient data

12. Confidence 1If standards or similar threshold limits are available for the
5| M L chemical in ambient water, drinking water, or fish, do the
monitoring data indicate that the levels of the chemical were

generally:

A. Above B. Below C. Insufficient
or around the limit data
the limit

CONSIDERING THE ABOVE FACTORS AND THEIR RELATIVE IMPORTANCE, would you say
that the potential for exposure of individual, population, or ecosystem to the

emitted chemical is:

A. Low

B. Medium

C. High

D. Insufficient data

OVERALL CONFIDENCE

Considering the quantity and the quality of the available data, is your
confidence in this data:

A, Low

B. Medium
C. High

4-18



PACILITY RISK SCREENRING WORKSHEET

Site:

Media (Air, Surface Water, Land/Ground Water):

Organisms of Concern (Human, Ecological/Aquatic or Ecoloéical/Terrestrial):

HIGH TOXICOLOGICAL POTENCY CHEMICALS

Chemical Name ( )1 Release Quantity ( )2 Plausible Route ( )3
A. |

B.

C.

D.

E.

MEDIUM TOXICOLOGICAL POTENCY CHEMICALS

Chemical Name ( ) Release Quantity ( )4 Plausible Route ( )

A.
B.
Ce.
D.
E.

lrevel of confidence {(H, M, or L) in the toxicological potency is
indicated within the parenthesis. (Onder *"Chemical Name®", chemicals with RQ
values are given an "H"., The level of confidence in the toxicological potency
for chemicals without RQ values should reflect the confidence in the

estimation technique),

2Low release quantity chemicals are listed only if determined to be
persistent.

31 "Plausible Route® is determined to be "Low" then potential risk is
low for this media and organism. Therefore, a worksheet is not necessary.

4medium release quantity chemicals are listed only if determined to be
persistent. Low release quantity chemicals are not listed.
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EXHIBIT 10

WHEBE T0 GO FOR INFORMATION

release

ATSDR
TOX1CO- ENVIRON-
TOXIC LOGICAL MENTAL
CHEMICAL HAZAR- PRO~ TRANS- STATE
RELEASE DOUS FILES; PORT GEO-~- AND
INVENTORY SuUB- CEPP AND GRAPHIC FEDERAL
REPORTING STANCE PRO~ FATE EXPOSURE INFOR~ THE RE- MEDIA
INFORMATION USEFUL FORM ROAD- PACT FILES; DATA ANALYSIS MATION PORTING PRO-
FOR RISK SCREENING (FORM R) MAPS SHEET IRIS BASES SYSTEMS SYSTEMS COMPANY GRAMS OTHER
1 | 1 | | 1 i
Toxicological Potency { { { : } { {
Physical state of compound | R X | X ) X | X | } | X | X |
(i.e., solid, 1liquid, or | | | ] | | ] } |
gas) ] | | I | ! | |
| I | } I |
1 ] { | | ]
Chemical toxicity (e.Rr., | X | X X | | X { X {
type and nature of | | | | | | | | |
effects, dose-response I ! { | | |
data) | | | | | |
| | | |
1 { | |
Relative hazard indicators | X | I | | | | e Appendix ¥
(e.r., RQs) : | | | { | | t | t
| | | | I
| | | |
Chemical interactions : X : X = X : X
{ 1 | |
Exposura A I ] I | X
i | | |
Source and quantitv of | | | |
| | t |
| ! | |

o]
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EXHIBIT 10

WHERE TO GO FOR INFORMATION

Size vicinitv and land
ugse maps

derial photos

State university
environmental studies,
health sciences, and
meteorological
departments

Poison center

LEPCs

ATSDR
TOXICO~ ENVIRON-
TOXIC LOGICAL MENTAL
CHEMICAL HAZAR~- PRO- TRANS-~ STATE
RELEASE DOUS FILES; PORT GEO- AND
INVENTORY suB- CEPP AND . GRAPHIC FEDERAL
REPORTING *STANCE PRO~ FATE EXPOSURE INFOR- THE RE- MEDIA
INFORMATION USEFUL FORM ROAD- FACT FILES; DATA ANALYSIS MATION PORTING PRO~
FOR RISK SCREENING (FORM R) MAPS SHEET IRIS BASES SYSTEMS SYSTEMS COMPANY GRAMS OTHER
I ] | I R 1 I 1 1 {
Quality of release data | | | | | | | | X [ X | ¢ Appendix C
| | | | | | | | | | ¢ EPA‘a guidance on
| 1 t | | | } | | | estimation techniques
| | | | | ] | | | [ (see Bibliography)
| | ! 1 | | | | | { ¢ EPA will be working to
| ) | | | | ( | | | improve data quality
| | | | | | | | | | through audits,
| | | | | | | | | | inspections, etc.
| I | I | | | | | |
i | { i I ] 1 1 : l I
Media into which chemical | X | | | | | | | X i X |
13 released | | | | | | | | | |
: | | | ] ] | I | | |
1 | | | | T I | 1 |
Transport mechanisms ] ] ] ] 1 ] X 1 X ) X ] X | o Atrport, Natlonal
(e.2., meteorological, | ) A | ] ) | | | | | Weather Service, NOAA,
topological, and | | ' ] | | | | | ] militarv bases,
hydrological) | | i | ] | | ] | } TV/radio
| | |- | ] | | | I
| | | | | ] | | |
| | | | | { { { |
| | | | | | | | |
| | | | | I | | |
{ | | { | | | | |
| | | | i | 1 i |
| | | | i | | | |
| | i | | | | | |
| ! | ] | 1 | | |
! ] | |- | ] ! ! I
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EXHIBIT 10

WHERR TO GO FOR INFORMATION

ATSDR
TOXICO- ENVIRON-
TOXIC LOGICAL MENTAL
CHEMICAL HAZAR- PRO~ TRANS- STATE
RELEASE DOUS FPILES; PORT GEO~ AND
INVENTORY SUB~ CEPP AND GRAPHIC FEDERAL
REPORTING STANCE PRO- FATE EXPOSURE INFOR- THE RE- MEDIA
INFORMATION USEFUL FORM ROAD- FACT FILES; DATA ANALYSIS MATION PORTING PRO-
FOR RISK SCREENING (FORM R) MAPS SHEET IRIS BASES SYSTEMS SYSTEMS COMPANY GRAMS OTHER
| | ] ] 1 ! 1 1 1 | :
Chemical fate | | X | | X | X { X | | X | X | o State university
| | } | | } ] | | | environmental studies
| i | | | { | | | | departuents
| | | | | ] | | | |
{ l | I BB T i I | i
Potentially exposed | | | | | | X | X | ! X | o Census data
populations (including | ! | { | } | | A { o Populatfon density maps
sensitive subpopulations) | | | | | ] | | | | e Aerial photos
] | | | | | | | | | o Site vicinity and land
| | | | | | | | | | use maps
| | | | | | | I | | o AAA mavs
| | | | | | | i | | « Sierra Club
| ] | g | ] I | | | ¢ Red Crass
| ) | | } | | ] | | o LEPCa
| | | | | | | 1 l ]
] | ] | ] | | 1 | ]
Behavior patterns of | { i i i | X | | t { ¢ Individuals
exposed populations | | | | | | |- | ( | e Land use maps
| ] | | I ] ) | } | o Aertal photos
| | ! | | | | | | | e LEPCs
I | ] | ] ] ] | | |
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NOTES TO EXHIBIT 10

Toxic Chemical Release Inventorv Reporting Form (Forw R). This is the reporting form industries will submit to EPA and the states. A blank reporting form

is provided in Appendix B.

~
Roadmaps. This is a Section 313 chemical information directory. Roadmaps can point vou to a number of data bases and documents comtaining information on

health and ecological effects, as well as environmeantal transport and fate of Section 313 chemicals. It also contains Information on Federal and State

regulatory levels for these chemicals, as well as State contacts for various media (i.e., air, water, etc.) programs. A hard-copv version 18 provided in
Attachment A. An on-line version is also available.

Hazardous Substance Fact Sheet. The New Jersev Departwent of Health has developed fact sheets on many Section 313 chemicala. A sample fact sheet 1is

provided in Appendix D.

Agency for Toxic Substances and Disease Registry (ATSDR) Profiles. Under SARA Section 110, ATSDR and EPA are required to develop toxicological profiles on
a gpecified number of hazardous substances commonly found at facilities on the Superfund National Priorities List and which pose the most significant
potentfal threat to human health. The Profiles contain varied informatiom, including chemical and phveical properties; health effects; toxicity;
environmental fate and potential for human exposure; and regulatory status. Profiles have been completed for the following Section 313 chemicals:
chloroform; benzene; vinvl chloride (monomer); dichloromethane (methylene chloride); N-nitrosodiphenvlamine; 1,4-dichlorobenzene; di(2-ethvlhexvl)phthalate
(DEHP); tetrachloroethvleme (perchloroethvleme); lead; nickel; arsenic; cadmium; and chromium. A description of the Profiles is provided in Roadmaps
(Attachment A).

CEPP Profiles. These Profiles contain information for chemicals on the EPA liat of EHSs, such as acute hazard information, chemical properties, and

emergency handling techniques. A description of the Profiles is provided in Roadmaps (Attachment A).

TRIS. IRIS is an on-line data base that contains the latest information about Agency conclusions on toxicological potencies, health assessments, and
regulatory decisions on over 260 chemicals (about 85 Section 313 chemicals). It has been designed specifically for Federal, State, and local environmental
health agencies. A description of IRIS is provided in Roadmaps (Attachment A).

Environmental Transport and Fate Data Bases. Descriptions of useful environmental transport and fate data bases are provided in Roadmaps (Attachment A).
Among these are Envirofate and the Hazardous Substances Data Bank

Expogsure Analysis and Svstews. These svstems provide access to data and models used in estimating chewmical fate, exposed populations, and aggregate
exposure. EPA has developed several exposure analvsis svstems, including the Graphical Exposure Modeling Svastem (PC-GEMS); the Computer—Assisted Management
Emergency Operations (CAMEO); and the Emergency Information Svstem/Chemical (EIS/C). These svstems tun on PCs and provide access to data management and
analvysis tools. PC-GEMS includes data on selected environmental characteristics (primarily meteorologv and streams) and population; models for predicting
concentrations in alr, water, soil, and ground water; and mapping and sraphics capabilities. CAMEO, which currently runs on a Macintosh, was designed for
first responders to chemical spills and emergency planners. A nuaber of local governments have used CAMEO to load and manage information on chemicals in
their cities' facilities, and display this information topether with locallv-entered data on populations, schools, and hospitals. CAMEO contains two
spill-scenario models, and can display extents of estimated plumes. EIS/C, also primarily an emergency planning system, records chemical, facilitv,
transportation, vulnerable populatiom, and other informatfon. Check with the contacts listed in Appendix A about the availability of these gvstems. See
also Appeadix G for a more complete description of PC-GEMS, ’

Geographic Information Svstems (GIS). GIS are computer mapping and analvsis systems that can store and combined multiple "lavers™ of information (e.s.,

meteorologic, geoloric, hvdrologic, demographic, land use data). Most GIS run on wmainframe svstems, and are used for land use planning, although others

which are oriented toward environmental analysis have been recently implemented in EPA regions and several atates. Check with vour State and/or Regional
Section 313 contacts for more inforwation.
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NOTES TO EXHIBIT 10 (cont.)

The Reporting Company. The reporting companv can provide supplementary release information. It may also be able to provide monitoring, toxicological, and
transport and fate data. Some facilities may also be willing to provide permitting history and files containing ipformation on regulatory compliance.
Technical and public contacts have been desiguated for each facility and these contacts are listed on Form R.

State and Federal Media Programe. These programs can provide information on regulation and compliance. Thev mav also have monitoring data and/or
environmental transport and fate data. State programs can tell vou if there are State standards for Section 313 chemicals, and if a particular release is
permitted. Thev wav also be aware of a permftted facility's compliance record. Contacts for State media programs are provided in Roadmaps (Attachment A).

Other. Various resources are also avallable, as indicated. These include Local Emergency Planning Committees (LEPCs), which have been established acroas
the country under Sections 301 to 303 of Title III., Although LEPCs are not designated to receive Section 313 data, they mav have information about
facilities, chewicals, and geographic areas of Interest to vyou. Land use maps from the U.S. Geological Survey (USGS) National Cartographic Information
Center (NCIC) will also be useful, and can be accessed through the National NCIC in Reston, Virginia, as well as USGS Rerfonal offices. Aerfal photas can
indicate the chronology of changes in an area's land use and identify indicators of contamination (such as changes in soil conditions and vegetatiomn), as
well as patterns of dispersion, and a general idea of site environs. Aerial photos are also archived at USGS. Ask vour EPA Regioa or State Section 313
contact how to access the appropriate LEPC or nearest USGS Regional office, The U.S. Department of Agriculture wav algo be able to provide photographs.
Additionally, many municipslities perfodically conduct aerial survevs, so consult with local authorities.
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STATE CONTACTS

The names in this directory were provided to the Environmental Protection
Agency (EPA) by each state. This list should point you to the appropriate
agency within a state that will provide information related to the Toxic
Release Inventory. A limited number of states were unable to provide a
contact point in time to include their names in this directory. In those
cases, EPA has listed the name of the Toxic Release Inventory State Designated

Agency with the notation, "To obtain copies of the form, contact:".

In addition to the state listings, EPA regional contact points are
provided. Any request for changes to contact list should be made to the EPA

regional contact.



TOXIC RELEASE INVENTORY STATE CONTACTS

Alabama Mr. Lloyd G. Linn, Jr.
Alabama Department of Environmental Management
1751 Federal Drive
Montgomery, AL 36109
(205) 271-7940

Alaska To obtain copies of the form, contact:
Ms. Amy Kyle
Alaska Emergency Response Commission
Department of Environmental Conservation
P.0O. Box 0
Juneau, AK 99811-1800
{907) 465-2600

American Samoa Mr. Pati Faiai, Director,
American Samoa Environmental Protection Agency
Office of the Governor
Pago Pago, American Samoa 96799
(684) 633-2682

Arizona : Art Blech
: Arizona Department of Environmental Quality
2005 North Central Avenue
Room 400 \
Phoenix, AZ 85004
(602) 257-2395

Arkansas Section 313, Multi-Media, Water Pollution,
Hazardous Waste and Pesticide Issues:
Mr. John Ward
Department of Pollution Control and Ecology
8001 National Drive
Little Rock, AR 72209
(501) 562-7444

Health and Toxicology Issues:
Mary Coleman, Ph.D.

Arkansas Department of Health
Division of Health Maintenance
4815 West Markum

Little Rock, AR 72205-3867
(501) 661-2665

Air Media Issues:

Mr. Mike Porta

Department of Pollution Control and Ecology
P.O. Box 9583

Little Rock, AR 72219

(501) 562-7444



California

Colorado

Section 313 and Multi-Media Issues:

Mr. Charles Shulock, Assistant to the Secretary
California Environmental Affairs Agency
Sacramento, CA 95812

(916) 324-8124

Health and Toxicology Issues:l
Tox - Information Hotline
(800) 233-3360

lwill respond to requests regarding health effects
of specific chemicals. Inquiries related to actual
health problems should be referred to local health
officers (Appendix A-1).

_Air Media Issues:

Mr. Robert Barham, Chief

Toxic Air Contaminant Identification Branch
California Air Resources Board

P.0. Box 2815

Sacramento, CA 95812

(916) 322-7072

Water Pollution Issues:

Mr. Dave Cohen, Chief, Investigation Branch
Division of Water Quality

State Water Resources Control Board

901 P Street

Sacramento, CA 95814

(916) 322-8401

Bazardous Waste Issues:
Department of Health Services
Toxic Substances Control Division
P.0O. Box 942732

Sacramento, CA 94232-7320

(916) 324-1781

Solid (Non-Hazardous) Waste Issues:

Mr. Bernard Vlach, Chief, Enforcement Division
California Waste Management Board

1020 Ninth Street, Suite 300

Sacramento, CA 95814

(916) 322-6172

Pam Harley

Colorado Department of Health

Division of Hazardous Materials and Waste Management
4210 East 1lth Avenue

Denver, CO 80220

(303) 331-4858



Commonwealth
of the Northern
Mariana Islands

Connecticut

Russell Meecham, III

Chief, Division of Environmental Quality
P.0O. Box 1304

Saipan, Commonwealth of the

Northern Mariana Islands 96950

(670) 234-6984

‘Section 313 and Air Quality Issues:

Mr. Leonard Bruckman

Department of Environmental Protection
Air Compliance Unit

State Office Building

165 Capitol Avenue

Hartford, CT 06106

(203) 566-4030

Health and Toxicology Issues:
Laurie Gokey

Acting Chief, Toxic Hazards Section
Department of Health Services

150 washington St.

Hartford, CT 06106

(203) 566~8167

Water Pollution Issues:

Michael BHarder

Department of Environmental Protection
Water Compliance Unit

122 washington St.

Hartford, CT 06106

(203) 566-3245

Drinking Water Issues:
Paul Schur

Water Supplies Section
Department of Health
150 Washington St.
Hartford, CT 06106
(203) 566-3186

Pesticide, Hazardous and Solid Waste Issues:
Charlie Ziemenski

Department of Environmental Protection

0il Chemicals Spill Section

165 Capitol Avenue

Hartford, CT 06106

(203) 566-4633



Delaware Section 313 Issues:
June MacArtor, Deputy Director
Division of Air & Waste Management
Delaware Department of Natural Resources and
Environmental Control (DNREC)
Richardson & Robbins Building
89 Kings Highway
‘P.0O. Box 1401
Dover, DE 19903
(302) 736-5071

Health and Toxicology Issues:

Larry Krone, Ph,D.

Bureau of Environmental Health

Division of Public Health

Department of Health and Social Services
Robbins Building

802 Silver Lake Blvd.

Dover, DE 19901

(302) 736-4731

Alr Media Issues:

Robert French

Division of Air & Waste Management
DNREC

Richardson & Robbins Building

89 Kings Highway

P.O. Box 1401

Dover, DE 19903

(302) 736-4791

Water Pollution Issues:

R. Wayne Ashbee, Director
Division of Water Resources
DNREC

89 Kings Highway

P.0O. Box 1401

Dover, DE 19903

(302) 736-4860

Hazardous Waste Issues:

Gary Molchan

Waste Management Section

Division of Air and Waste Management
DNREC

Richardson and Robbins Building

P.0. Box 1401 .

'89 Kings Highway

Dover, DE 19903

{302) 763-4781



Delaware (Cont) Pesticides Issues:
Mr. Grier Stayton
DE Department of Agriculture
2320 S. Dupont Highway
Dover, DE 19901
(302) 736-4817

All Title III Issues (Emergency Information):
Clarke Jester

Division of Emergency Response

Delaware Department of Public Safety

Office of Emergency Preparedness

P.0. Box 527

Dover, DE 19901

(302) 834-4531

District of A. Padmanabha, Director
Columbia Environmental Control Division
Department of Consumer and Regulatory Affairs
613 G Street, N.W.
Washington, DC 20009
(202) 783-3180

Plorida Ms. Lindsey Gager
. Florida Department of Community Affairs
Division of Emergency Management
2740 Centerview Drive
Tallahassee, FL 32399
(904) 487-4915

Georgia Mr. Jimmy Rirkland
Georgia Department of Natural Resources
205 Butler Street, S.E.
Suite 1166
Floyd Towers East .
Atlanta, GA 30334
(404) 656-6905

Guam Charles P. Crisostomo
Administrator, Guam Environmental Protection Agency
P.O. Box 2999
Agana, GU 96910
(617) 646-8863

Hawali Mark Ingoglia
Emergency Response Coordinator
Hawaii Department of Health
Hazard Evaluation Emergency Response Program
P.0O. Box 3378
Honolulu, HI 96801-9984
(808) 548-2076



Idaho

Illinois

Indiana

Iowa

Kansas

Kentucky

Louisiana

Jennie Records

Idaho Emergency Response Commission
Division of Environment

Statehouse

Boise, ID 83720

(208) 334-5888

Mr. Will Flower

Public Information Officer $8

Illinois Environmental Protection Agency
P.0O. Box 19276

2200 Churchill Road

Springfield, IL 62794-9276

(217) 782-5562

Mr. Skip Powers, Staff Director

Indiana Emergency Response Commission

Indiana Department of Environmental Management
Management Office of Emergency Response

5500 West Bradbury Avenue

Indianapolis, IN 46241

(317) 243-5123

To obtain copies of the form contact.
Mr. Peter Hamlin

Chief, Air Quality and Solid Waste
Department of Natural Resources

Des Moines, IA 50319

(515) 281-8852

Karl Birns

Right-to-Know Program

Ransas Department of Health and Environment
Building 728, Forbes Field

Topeka, KS 66620

(913) 296~-1690

Mr. Bill Burger

Department of Environmental Protection
18 Reilly Road

Frankfort, KY 40601

(502) 564-2150

Section 313, Multi-Media Issues:
Mr. Bruce Hammatt

Emergency Response Coordinator
Department of Environmental Quality
Office of Water Resources

P.O. Box 44091

Baton Rouge, LA 70804-4091

(504) 342-6363



Louisiana (Cont) Health and Toxicology Issues:
Ruddie Clarkson, Ph.D.
Department of Health
P.O. Box 60630, Room 513
New Orleans, LA 70160
(504) 568-5051

Air Media Issues:

Atly Brasher

Department of Environmental Quality
P.0. Box 44096

Baton Rouge, LA 70804-4091

(504) 342-1220

Water Pollution Issues:

Mr. Roger Hartzog

Department of Environmental Quality
Office of Water Resources

P.O. Box 44091

Baton Rouge, LA .70804-4091

(504) 342-6363

Hazardous Waste Issues:

Mr. Jim Brent

Department of Environmental Quality
Inactive and Abandoned Sites Division
P.O. Box 44307

Baton Rouge, LA 70804-4307

(504) 342-8925

Maine Section 313 Issues:
David Brown, Director
Maine Emergency Management Agency
State Office Building
Station 72 v
Augusta, ME 04333
(207) 289-4080

Health, Toxicology, and Drinking Water Issues:
Donald Hoxie
Department of Health '
Division of Health Engineering
State Office Building
. Station 10
Augusta, ME 04333
(207) 289-3826

Air Media Issues:

Dennis Reschl .
Department of Environmental Protection
Bureau of Air Quality Control

State Office Building

Station 17

Augusta, ME 04333

(207) 289-2437
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Maine (Cont) Water Pollution Issues:
Stephen Groves
Department of Environmental Protection
Bureau of Water Quality Control
State Office Building
Station 17
Augusta, ME 04333
(207) 289-3901

Hazardous and Solid Waste Issues:

Alan Prysunka

Department of Environmental Protection
Bureau of 0il and Hazardous Materials
State Office Building

Station 17

Augusta, ME 04333

(207) 289-2651

Maryland Ms. Pam Phillips
Maryland Department of the Environment
Toxics, Environment, Science and Health
201 W. Preston Street
Baltimore, MD 21201
(301) 225-5790

Massachusetts Section 313 Igsues:
Arnold Sapenter
Department of Environmental Quality Engineering (DEQE)
One Winter Street, 9th Floor
Boston, MA 02108
(617) 556-1029

Health and Toxicology Issues:

Carol Rowan-West

Director of Research and Standards
 DEQE

One Winter Street, 10th Floor

Boston, MA 02108 '

{(617) 292-5510

Alr Media Issues:
Barbara Kwetz
. DEQE
One Winter Street, 8th Floor
Boston, MA 02108
(617) 292-5593

Water Pollution Issues:

Thomas McMahon, Director

Division of Water Pollution Control
DEQE

One Winter Street, 7th Floor
Boston, MA 02108

(617) 292-5646
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Magsachusetts (Cont) Drinking Water Issues:
Patricia Deese
Division of Water Supply
DEQE
One Winter Street, 9th Floor
Boston, MA 02108
(617) 292-5770

Hazardous Waste Issues:
William Cass

Division of Hazardous Waste
DEQE, 5th Floor

One Winter Street

Boston, MA 02108

(617) 292-5589

Solid Waste Issues:
Jim Miller

DEQE

One Winter Street
Boston, MA 02108
(617) 292-5561

Pesticide Issues:

Jeffery Carlson

Department of Food and Agriculture
21st Floor

100 Cambridge Street

Boston, MA 02202

(617) 727-7712

Michigan Section 313 Issues:
Mr. David Warner
Environmental Response Division
Michigan Department of Natural Resources
P.O. Box 30028
Lansing, MI 48909
(517) 373-8451

Health and Toxicology Issues: )
Michigan Department of Public Health
Toxics Hotline
Lansing, MI
1-800-MI-TOXIC

or
Michigan State University
Center for Environmental Toxicology
(517) 353-0008
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" Minnesota

Misgsissippi

Michigan (Cont)

Air Media Issues:
Rathy Simon (Toxicology)
or
Robert Teoh (Standards)
Air Quality Division .
Michigan Department of Natural Resources
P.O. Box 30028
Lansing, MI 48909
(517) 373-7023

Water Pollution Issues:
Gary Hurlburt (Toxicology)
or
Jim Grant (Standards)
Surface Water Quality Division
Michigan Department of Natural Resources
P.O. Box 30028
Lansing, MI 48909
(517) 373-2190

Hazardous Waste Issues:
Kim Paksi (Toxicology)
(517) 373-5895

or
Steve Sliver (Standards)
(517) 373-1976

.Waste Management Division

Michigan Department of Natural Resources
P.O. Box 30028

Lansing, MI 48909

(517) 373-5895

Pesticide Issues:

Dr. David Wade
Department{of Agriculture
(517) 373-1087

Ms. Jean Small-Johnson

Minnesota Pollution Control Agency
520 LaFayette Road

St. Paul, MN 55155

(612) 296-7287

Mr. Bill Austin

Mississippi Emergency Management Agency
1410 Riverside Drive

Jackson, MS 39202

(601) 352-9100
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Migsouri Mr. Dean Martin
Missouri Emergency Response Commission
P.0O. Box 3133
Jefferson City, MO 65102
(314) 751-7929

Montana Tom Elleroff
Montana Department of Health and Environmental Sciences
Cogswell Building, A-107
Helena, MT 59620
(406) 444-3948

Nebraska Mr. Craig Bagstad
Technical Services Section
Nebraska Department of Environmental Control
P.O. Box 98922
Lincoln, NE 68509-8922
(402) 471-4230

‘Nevada Bob King, Director
Division of Emergency Management
2525 South Carson
Carson City, NV 89710
(702) 885~4240

- New Hampshire Section 313 Issues:

Lee Kimball

Office of Emergency Management
107 Pleasant Street

Concord, NH 03301

(603) 271-2231

Health and Toxicology Issues:

Dr. Brain Strohm

Director's Office

Division of Public Health Services
Health & Welfare Building

6 Hazen Drive

Concord, NH 03301

(603) 271-4664

Air Media Issues:
Dennis Lunderville

Air Resources Division
64 North Main Street
Concord, NH 03301
(603) 271-1370

Water Pollution and Drinking Water Issues:
Russel Nylander

Division of Environmental Services

Water Supply and Pollution Control Division
Health & Welfare Building

6 Hazen Drive

Concord, NH 03301

(603) 271-3503
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New Hampshire (cont.) Hazardous and Solid Waste Issues:
‘ ’ John Minichiello
Division of Environmental Services
Hazardous Waste Bureau
Health & Welfare Building
6 Hazen Drive
Concord, NH 03301
(603) 272-2942

Pesticide Issues:

Stephen Taylor

New Hampshire Department of Agriculture
Caller Box 2042

Concord, NH 03302-~2042

(603) 271-3550

New Jersey Jill Lipoti, Ph.D.
New Jersey Department of Environmental Protection
Division of Environmental Quality--CN-405
401 East State Street
Trenton, NJ 08625
(609) 292-6714

New Mexico Section 313, Multi-Media, Air Media,
and Pesticides Issues:
Mr. Sam Larcombe
State Emergency Response Commission
449] Cerrillos Road
Sante Fe, NM 97504-1628
(505) 827-9222

Health and Toxicology Issues:

Mr. Harry Hull

State Department of Health and Environment
Epidemiology Bureau

P.O. Box 968

Sante Fe, NM 87504-0968

(505) 827-0006

Air Media Issues:

Cubia Clayton

Air Quality Bureau Chief

New Mexico Environmental Improvements Division P.O.
Box 968 :

Santa Fe, NM 87504-0968

(505) 827-0042

Water Pollution Issues:

Mr. Richard Mitzelfelt, Deputy Director
Department of Health and Environment
Water Management Bureau

P.O. Box 968

Sante Fe, NM 87504-0968

(505) 827-2919
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New Mexico (cont.) Hazardous Waste Issues:
Mr. Jack Ellvinger 4
Environmental Improvement Division
Hazardous Waste Bureau
P.0. Box 968
Sante Fe, NM 97504-0968
(505) 827-2925

New York William Miner
New York Department of Environmental Conservation
Bureau of Emergency Operations
50 Wolf Road
Albany, NY 12233
(518) 457-4107

North Carolina Vance E. KRee
North Carolina Division of Emergency Management
116 West Jones Street
Raleigh, NC 27603-~1335
(919) 733-3867

North Dakota Dean Monteith ‘
North Dakota State Department of Health and
Consolidated Laboratories
" P.O. Box 5520 .
Bismarck, ND 58502-5520
(701) 224-2374

Ohio Ms. Cindy Sferra
' Ohio Environmental Protection Agency
P.0O. Box 1049
1800 waterMark Drive
Columbus, OH 43266-0149
(614) 644-2286

Oklahoma Section 313, Multi-Media, Water Pollution,
Hazardous Waste and Pesticide Issues:
Mr. Jack Muse
Hazardous Materials Planning Coordinator
Oklahoma Civil Defense Division
P.O. Box 53365
Oklahoma City, OK 73152
(405) 521-2481

Health and Toxicology Issues:

Nancy Coleman, Ph.D.

Oklahoma State Department of Health
Air Quality Service

P.O.A Box 53551

Oklahoma City, OK 73152

(405) 271-5220
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Oklahoma (cont.) Air Media Issues:
Mr. Dennis Doughty
Oklahoma State Department of Health
Air Quality Service
P.0. Box 53551
Oklahoma City, OK 73152
(405) 271-5220

Oregon To obtain copies of the form, contact:
Mr. Dennis Walthall
Oregon State Fire Marshal
Hazardous Materials Section
3000 N.E. Market
Salem, OR 97310
(503) 378-2885

Pennsylvania Fred Osman
Bureau of Air Quality Control
Division of Technical Services and Monitoring
P.0. Box 2063
Harrisburg, PA 17120
(717) 787-5027

Puerto Rico Mr. Juan Merced Mateo
Puerto Rico Environmental Quality Board
Emergency Response Section
P.O. Box 11488
Santurce, PR 00910
(809) 725-5140

Rhode Island Martha Delany
Department of Environmental Management
Division of Air and Hazardous Materials
204 Cannon Building
75 Davis Street
Providence, RI 02908
(401) 277-2808

South Carolina Mr. Ron Kinney
Department of Health and Environmental Control
2600 Bull Street
Columbia, SC 29201
(803) 734-5200

South Dakota Robin Livermore
South Dakota Department of Water and Natural Resources
Joe Foss Building
523 East Capitol
Pierre, SD 57501
(605) 773-3153
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Tennessee Department of Health and Environment
701 Broadway '
Nashville, TN 37219
(615) 741-6287

Texas Section 313 Issues:
Mr. David Barker
Emergency Response Unit
Texas Water Commission
P.O. Box 1307, Capitol Station
Austin, TX 78711
(512) 463-8527

Health and Toxicology, Multi-Media, Water
Pollution, Hazardous Waste and Pesticide Issues:

Pricilla Seymour, Ph.D.

Texas Water Commission

P.O. Box 13087, Capitol Station

Austin, TX 78711

(512) 463-8527

Air Issues:

Mr. Jim Meyers

Texas Air Control Board
6330 Highway 290 East
Austin, TX 78723

(512) 451-5711:

Utah Neil Taylor
Utah Department of Health
Division of Environmental Health
P.O. Box 16690
288 North 1460 West :
Salt Lake City, UT 84116-0690
(801) 538-6121

Vermont Section 313 Issues:
Ray McCandless
Director, Occupational Health
Administration Building
10 Baldwin Street
Montpelier, VT 05602
(802) 828~2886

Health and Toxicology Issues:
William Bress

Department of Health
Laboratory

115 Colchester Avenue

P.0O. Box 70

Burlington, VT 05402

(802) 863-7558
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Vermont (Cont) Alr Media Issues:
Harold Garabedian
Department of Environmental Conservation
Air Pollution Control Division
103 South Main Street
Building 3 South
Waterbury, VT 05676
(802) 244-8731

Water Pollution Issues:

David Clough

Department of Environmental Conservation
Water Quality Division

103 south Main Street

Building 10 North

Waterbury, VT 05676

(802) 244-6951

Drinking Water Igsues:
Kenneth Stone
Department of Health
p.0. 70

60 Main Street
Burlington, VT 05402
(802) 863-7223

Hazardous Waste Issues:
John Malter

Waste Management Division
West Building

103 South Main Street
Waterbury, VT 05676

(802) 244~8702

Solid Waste Issues:

Ed Leonard

Waste Management Division
West Building

103 South Main Street
Waterbury, VT 05676

(802) 244-8702

Pesticide Issues:

Phillip Benedict
Department of Agriculture
116 State Street
Montpelier, VT 05602
(802) 828-2420
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Virginia All Title III and Section 313 Issues:
: Mr. Wayne T, Halbeleib
Department of Waste Management
James Monroe Building
101 North 14 Street
Richmond, VA 23219
(804) 225~2667

Health and Toxicology Issues:
Dr. C.M.G. Buttery, Commissioner
Virginia Department of Health
109 Governor Street

James Madison Building

Richmond, VA 23219

(804) 786-3561

Multi-Media, Hazardous Waste and Pesticide Issues:
Ms. Cynthia V. Bailey, Executive Director

Virginia Department of Waste Management

101 North 1l4th Street, 1llth Floor

Richmond, VA 21219

(804) 225-2667

- AMr Media Issues:
Richard Cook, Executive Director
Virginia Air Pollution Control Board
9th Street Office Building
Richmond, VA 23219
(804) 936-9035

Water Pollution Issues:

Mr. Richard Burton, Executive Director
Virginia Water Pollution Control Board
211 North Hamilton Street

Richmond, VA 23230

(804) 367-6384

Virgin Islands Alan D, Smith, Commissioner
Department of Planning and Natural Resources
179 Altona and Welgunst
St. Thomas, VI 00800
(809) 774-3320

Washington Ms. Rebecca Voerman
Washington State Department of Ecology
MS PV-11l

Olympia, WA 98504-8711
(800) 633-7585
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West Virginia Mr. William Pinnell
Office of Environmental Health Services
West Virginia Department of Health
1800 East Washington St., Room 507
Charleston, WV 25305
(304) 348-2981

Wisconsin Bureau of Technical Services
Wisconsin Department of Natural Resources
P.0. Box 7865
Madison, WI 53707
(608) 266-0531

Wyoming Ed Usui, Executive Secretary
: State Emergency Response Commission
Wyoming Emergency Management Agency
5500 Bishop Blvd.
Cheyenne, WY 82009
(307) 777-7566
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EPA REGIONAL TOXIC RELEASE INVENTORY PUBLIC CONTACT POINTS

EPA Region 1
JFK Pederal Building
Boston, MA 02203

Section 313 Issues:

Ann Walsh

Pesticides and Toxic Substances
Branch

FTS 835-3230

(617) 565-3230

Health and Toxicology Issues:

Sally Edwards

Program, Planning and Coordination
Branch

FTS 835-2993

(617) 565-3276

Air Media Issues:

Norm Anderson

Pesticides and Toxic Substances
Branch

FTS 835-3232

(617) 565-3232

Water Pollution Issues:
Eric Hall

Water Quality Branch
FTS 835-3620

(617) 565-3533

Hazardous and Solid Waste Issues:
Art Wing

Connecticut Waste Management Branch
PTS 833-1655

(617) 873-9655

Drinking Water Issues:
Pi-Yun Tsai

Water Supply Branch
PTS  835-3276

(617) 565-3230
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Pesticide Issues:

Harold Kazmaier

Pesticides and Toxic Substances
Branch

FTS 835-3276

(617) 565-3276

EPA Region 2

26 Federal Plaza
New York, NY 10278

Section 313 Issues:

Nora Lopez

Pesticides and Toxics Branch
USEPA Region 2

Woodbridge Avenue, Building 209
Edison, NJ 08837

FTS 340-6890

(201) 906-6890

or

Kim Helper

Office of External Program
USEPA Region 2

26 Federal Plaza

New York, NY 10278

FTS 264-2515

(212) 264-2515

EPA Region 3

841 Chestnut Street
Philadelphia, PA 19107

Section 313 Issues:

Kurt Elsner

Toxics and Pesticides Branch
FTS 597-1260

(215) 597-1260



EPA Region 4
345 Courtland Street, NE
Atlanta, GA 30365

Section 313 Issues:

Melvin Russel

Toxics and Pesticides Branch
FTS 257~5053

{404) 347-~-5053

EPA Region 5
536 S. Clark Street
Chicago, IL 60605.

Section 313 Issues:

Dennis Wesolowski

Pesticides and Toxics Branch
FTS . 353~5907

(312) 353-5907

EPA Region 6
1445 Ross Avenue
Dallas, TX 75202-2733

Section 313, Health and Toxicology

Issues:
Gerald Carney

Pesticides and Toxic Substances

Branch
FTS 255~7244
(214) 655-7244

Air Media Issues:
Jill Lyons

Air Programs Branch
FTS 255-7208
(214) 655~-7208

Water Pollution Issues:
Jack Ferguson

Permits Branch

FTS 255-7190

(214) 655-7190

Drinking Water Issues:
Ed Jeffrey, Ph.D
Water Supply Branch
FTS 255-7155

(214) 655-7155
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Public Affairs:
Karen Brown
External Affairs
FTS 255-2200
(214) 655-2200

EPA Region 7

726 Minnesota Avenue
Kansas City, KS 66101

Section 313 Issues:

Ed Vest

Congressional and Inter-
governmental Liaison

FTS  757-2806

(913) 236-2806

EPA Region 8

999 18th Street
Denver, CO 80202-2405

Section 313 Issues:
Dianne Groh ‘
Gene Johnson (Alternate)
Paul Grim (Alternate)
Toxic Substances Branch
FTS 564-1730

(303) 293-1730

Health and Toxicology Issues:
Dr. Suzanne Wuerthele

Toxic Substances Branch

FTS 564-1730

(303) 293-1730

Multi~Media Issues:
Dianne Groh

Toxic Substances Branch
FTS 564-1730

(303) 293-1730

Air Media Issues:
Katie Lunsford
FTS 564-1814
(303) 293-1814

Drinking Water Issues:
Pat Crotty

FTS 564-1408

(303) 293-1408



Region 8 (cont.)

Water Pollution Issues:

Industrial Discharges:
Pat Godsil

FTS 564-1623

(303) 293-1623

Municipal discharges:
Jim Brooks

FTS 564-1549

(303) 293-1549

Surface Water Quality:
Dale Vodehnal
FTS 564-1565
(303) 293-1565
or
Toney Ott (Alternate)
FTS 564-1574
(303) 293-1574

Section 304(1) Water Toxics:

Bruch Zander
FTS 564-1580
{303) 293-1580

Ground Water Issues:
Dick Long

FTS 564-1796

(303) 293-1796

Hazardous Waste Issues:

Colorado and Montana:
Judy Wong
FTS 564-1798
(303) 293-1798
or

Marcella Devargas (Alternate)

FTS 564-1825
(303) 293-1825

Utah and North Dakota:
Larry Wapensky
FTS 564-1500
(303) 293-1500
or

Mel Poundstone (Alternate)

FTS 564-1704
(303) 293-1704

Wyoming and South Dakota:
Terry Anderson :
FTS 564-1790

{303) 293-1790

Randy Lamdin (Alternate for SD)
FTS 564-1797
(303) 293-1797

Bob Stone (Alternate for WY)
FTS 382-5477
(307) 261~-5477

Disposal of Small Quantities of
Hazardous Waste:

Jon Minkoff

FTS 565-1676

(303) 293-1676

Underground Storage Tanks
Terry Bahrych

- FTS 565-1484

(303) 293-1484

Analytical Methods and Laboratory

Issues:
Marvin Frye
Building 53
Denver Federal Center
Denver, CO
(303) 236-1484

STORET/SAROAD/GIS
Larry Svoboda

. (303) 236-5097

EPA Region 9

215 Fremont Street
San Prancisco, CA 94105

Section 313 Issues:

Kathleen Goforth

Pesticides and Toxics Branch
FTS 454-7280

(415) 974-7280

Health and Toxicology Issues:
Gerry Hiatt
Office of Health and Emergency

Planning
FTS 454-0579
(415) 974-0579



EPA Region 9 (cont.)

Air Media Issues:
Kathy Diehl

Air Toxics Office
FTS 454-8381
(415) 974-8381

Water Pollution Issues:
Bill Pierce

Permits Branch

FTS 454-8110

(415) 974-8110

Hazardous Waste Issues:
RCRA Information Line.
FTS 454-7473

(415) 974-7473
Operated 1-4 PM PST

Pesticides Issues:
Nancy Frost
Pesticides Branch
FTS 454-8366
(415) 974-8366

EPA Region 10
1200 sixth Avenue
Seattle, WA 98101

Section 313 Issues:

Phil Wong

Pesticides and Toxic Substances
Branch

FTS 399-4016

(206) 442-4016

Title III Issues:
Gordon Goff
Superfund Branch
FTS 399-4349
(206) 442-4349

Health and Toxicology Issues:
Pat Cirone

Technical Support Branch

FTS 399-1597

(206) 442-1597
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Multi-Media Issues:

Gill Haselberger:

Pesticides and Toxic Substances
‘Branch

FTS 399-1094

{206) 442-1094

Air Media Issues:
Elizabeth Waddell
Air Programs Branch
FTS 399-8578
(206) 442-8578

Drinking Water Issues:
Larry Worley

Drinking Water Branch
FTS 399-1893

(206) 442-1893

Water Permits Issues:

Jeannine Brown

Water Permits and Compliance
Branch

FTS 399-1214

{206) 442-1214

Hazardous Waste Issues:
Mike Gearheard
Waste Management Branch
FTS 399-~2777
(206) 442-2777

Pesticide Issues:

Chuck Shenk

Pesticides and Toxic Substances
Branch

FTS 399-1270

(206) 442-1270



APPENDIX A-1

CALIFORNIA BEALTH OFFICERS DIRECTORY

April 1988

ALAMEDA COUNTY DEL NORTE COUNTY-See
Carl. L. Smith, M.D. Humboldt-Del Norte
499 5th Street
Oakland, CA 94607 EL DORADO COUNTY
(415) 268-2727 Curtiss E. Weidmer, M.D.
931 Spring Street
ALPINE COUNTY Placerville, CA 95667
Gregory J. Hayes, M.D. (916) 626-2131
P.0O. Box 306 .
Markleeville, CA 96120 FRESNO COUNTY
(916) 694-2146 Donn R. Cobb, M.D.
P.O. Box 11867
AMADOR COUNTY Fresno, CA 93775
James McClenahan, M.D. (209) 445-3200
108 Court Street
Jackson, CA 95642 GLENN COUNTY
(209) 223-6407 Robert Zadra, M.D.
: 240 North Villa Avenue
BERKELEY CITY Willows, CA 95988
Carmen Nevarez, M.D. (916) 934-5418
2180 Milvia Street, 3rd Fl.
Berkeley, CA 94704 HUMBOLDT-DEL NORTE
(415) 644-6421 Paul Anderson, M.D.
529 I Street
BUTTE COUNTY Eureka, CA 95501
Chester L. Ward, M.D. (707) 445-6200
18 County Center Drive
Suite B IMPERIAL COUNTY
Oroville, CA 95965 L. Lee Cottrell, M.D.
(916) 538-7581 : El Centro, CA 92243

(619) 339-4429
CALAVERQS COUNTY

Robert Marshall, M.D. INYO COUNTY

Government Center John H. Eaton, M.D.
San Andreas, CA 95249 P.0. Drawer H

(209) 754-6465 Independence, CA 93526

(619) 878-2411
COLUSA COUNTY

John R. Heckman, M.D. KERN COUNTY

251 East Webster Street Leon M. Hebertson, M.D.
Collusa, CA 95932 1700 Flower Street

(916) 458-5177 Bakerfield, CA 93305-4198

(805) 861-2231
CONTRA COSTA COUNTY
William B. Walker, M.D. KINGS COUNTY

2500 Alhambra Avenue Sheldon Minkin, M.D.
Martinez, CA 94553-3191 330 Campus Drive
{415) 646-4416 Hanford, CA 93230

(209) 584-1401
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LAKE COUNTY

Peter Stanley, M.D.
922 Bevins Court
Lakeport, CA 95453
(707) 263-2241

LASSEN COUNTY

Ken Korver, M.D.

555 Hospital Lane
Susanville, CA 96130
(916) 257-8311

Ext. 108

LONG BEACH CITY
Rugmini Shah, M.D.
P.0. Box 6157

Long Beach, CA 90806
(213) 427-7421

Ext. 248

LOS ANGELES COUNTY
Robert Gates

313 North Figueroa St.
Los Angeles, CA 90012
(213) 974-8101

MADERA COUNTY

C. Dean McClure, M.D.
14215 Road 28
Madera, CA 93638
(209) 675-7893

Ext. 280

MARIN COUNTY
Theodore Hiatt, M.D.
Marin County Civic

Center, Room 280
San Rafael, CA 94903
(415) 499-6879

MARIPOSA COUNTY
Avery E. Sturm, M.D.
P.O. Box 5
Marifposa, CA 95338
(209) 966-3689



MENDOCINO COUNTY
Craig McMillan, M.D.
Courthouse

Ukiah, CA 95482
(707) 463-4134

MERCED COUNTY
Richard Welch, M.D.
P.O. Box 471
Merced, CA 95341
(240 East 15th Ave)
{209) 385-7421

MODOC COUNTRY

Ed R. Richert, M.D.
139 West Henderson St.
Alturas, CA 96101
(916) 233-4517

MONO COUNTY

John Eaton, M.D.
P.O. Box 476
Bridgeport, CA 93517
(619) 932-7485

MONTEREY COUNTY
Robert J., Melton, M.D.
1270 Natividad Road
Salinas, CA 93906
(408) 755-4525

NAPA COUNTY

Robert S. Hill, M.D.
P.O. Box 749

Napa, CA 94559

(2281 Elm Street)
(707) 253-4461

NEVADA COUNTY

Jerry J. Zarriello, M.D.
HEW Complex

10433 Willow Valley Road
Nevada City, CA 95959
(916) 265-1450

APPENDIX A-1 (Cont.)

ORANGE COUNTY

Rex Ehling, M.D.
P.O. Box 355

Santa Ana, CA 92702
(714) 834-3155

PASADENA CITY
Gene Stevenson, M.D.
Interim
100 North Garfield Ave.
Room 104
Pasadena, CA 91109
(818) 405-4388
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APPENDIX B - TOXIC CHBEMICAL RELEASE INVENTORY REPORTING FORM

A facility must submit a separate Toxic Chemical Release Inventory

Reporting Form (hereafter referred to as Form R) for each chemical listed

under Section 313. A copy of Form R is attached. Information on Form R that

you should be aware of if you are responding to questions from the public or

conducting risk screening is found in Parts I and III of the form:

PART I

3.1*

3.3

3.4

3.5

Facility Name and Address. A facility's name and/or location may be
used to access the TRI data base. The specific location of a facility
can also be used to access geographic data bases, which may contain
information useful for assessing exposure (e.g., meteorological and
demographic data).

Technical Contact. This individual has been designated by the

reporting company to respond to questions from EPA or State officials
about information on the Form. This individual may also be able to
supply additional information not reported on the Form (e.g., frequency
and concentration of the release). The technical contact should not be
contacted by the public.

Public Contact. This person has been designated by the reporting
company to answer questions from the public. You can refer citizens
who have questions regarding Form R to this person.

Standard Industrial Classification (SIC) Code.* The SIC code system

established by the U.S. Commerce Department classifies business
"establishments.” Establishments are defined as distinct and separate
economic activitiés that are performed at a single physical location.
Businesses may report separately on the activities involving a toxic
chemical at each establishment, or group of establishments, rather than
submitting a single Form for that chemical for the entire facility. A
box must be checked that indicates whether the report contains
information about a chemical for an entire facility or for only part of
a facility. PFacilities that conduct manufacturing operations included
in codes 20 through 39 are subject to reporting under Section 313, SIC
codes may be used to access the TRI data base.

*These numbers correspond to numbers used on Form R to categorize the
information,



3.6 Latitude and Longitude, This information may be used to access
geographic data bases., All facilities must provide latitude and
longitude information for the calendar year 1988, and subsequent
years. This information was not mandatory for 1987,

3.7 bun and Bradstreet Number. This is a unique identifying number
assigned by the Dun and Bradstreet financial firm to facilities and/or
establishments within facilities., The Dun and Bradstreet number can be
used to establish a facility's exact location so as to access
geographic data bases. .

3.8 EPA Identification Number assigned under the Resource Conservation and
Recovery Act (RCRA). The EPA I.D. number is a 12-digit number assigned
to facilities covered by RCRA hazardous waste regulations.

3.9 National Pollutant Discharge Elimination System (NPDES) Permit
Number (s) assigned under Title IV of the Clean Water Act (CWA). NPDES
permits are the key to enforcing effluent limitations and water quality
standards of the Act., Every point source discharger must obtain a
permit from either EPA or an authorized State. Generally, facilities
and large cities are required to obtain a permit by 1991. Small cities
have until February, 1992. Under these permits, dischargers are
subject to both technology-based treatment requirements and, where
necessary to protect a designated use, controls based on water quality
standards.

3.11 Underground Injection Well Code (UIC) Identification Number assigned
under the Safe Drinking Water Act (SDWA). (Brief descriptions of SDWA
and other Federal laws are provided in Appendix E.)

[NOTE: The numbers provided in 3.8, 3.9, and 3.1l1 can help agencies
investigate regulation for a particular facility. Toxic chemicals released
into the environment without permit restrictions or standards can be
identified, The information provided on Form R can also be cross-checked with
permit applications. additional information useful for risk screening that is
not reported under Section 313 may be found on these permits.]

PART II

No information useful for risk screening.

*For more information on SIC codes, consult. Standard'Industrial Classification
Manual 1987, available from National Technical Information Service, 5285 Port
Royal Road, Springfield, VA 22161, Phone: (703) 487-4650.




PART III

1.2

1.3

1.4

54

Chemical Abstract Service (CAS) Number. This number identifies the
chemical released, You can use it to access the TRI data base, the
"Roadmaps" Directory (Attachment A), and many health effects data bases.

Chemical or Chemical Category Name. Like the CAS number, the
chemical's name can be used to access many resources that provide
information on the chemical, including the TRI data base, the Roadmaps
Directory (Attachment A), the EPA Hazardous Substance Fact Sheets
(Appendix D), and chemical data bases. If a chemical category name is
given, you will not know exactly which chemical is being released,
However, you may be able to obtain information about the potency
characteristics of some chemicals included within the category.

Generic Chemical Name. If the reporting company claims the released
chemical is a trade secret, the CAS number and chemical name will not
be provided. Instead, the reporting company will provide a generic
chemical name that is descriptive of the chemical structure. Since you
do not know the chemical's exact identity, you will not be able to
determine its effects and potency. However, you may be able to
identify related chemicals that may have similar characteristics.

Mixture Component Identity.* If the chemical is part of a mixture, the
reporting company is allowed to identify it using a generic chemical
name. As in 1.4 above, this will hamper your ability to characterize
the effects and toxicological potency of the chemical, Mixtures also
present additional difficulties in assessing health or ecological
risks. Unlike a single chemical, mixtures may or may not exhibit
distinct toxic effects or effects characteristic of individual mixture
components. Additionally, not all the components of a mixture may be
known, and toxicologic data on the known components may be scarce,

Activities and Uses of the Chemical at the Facility. For certain
chemical uses, it may be possible to estimate the likely rates of
release, release patterns, and background exposdres based on generic
industry data (see Appendix C).

Releases of the Chemical to the Environment. This part of the Form
tells you (1) how much of the chemical is being released each year, and
(2) into what media. Releases are reported in units of pounds per year
as a range or a single number, depending on the total quantity
released. Five categories of releases are reported: 1) fugitive or
non-point air emissions; 2) stack or point air emissions; 3) discharges
to water (any surface water bodies or streams into which the chemical
is directly discharged must be reported, and this information is found
in part I of the Form, 3.10); 4) underground injection; and 5) releases
to land. The total release reported for each of these categories
includes routine releases and any accidental releases.

*Guidance on assessing the health and ecological risks of chemical mixtures is
provided in the Federal Register, September 24, 1986, Vol. 51. pp.
34014-34025.




5B

Basis of Estimate.* Most Section 313 release data will be estimates
rather than measurements of releases. Facilities must consider all
possible sources of release in making their calculations. This is
complex if the chemical is made or used in multiple processes.
Estimation techniques also vary in complexity and reliability.
Accordingly, so will the accuracy of the estimates generated. 1In some
cases, it may be possible for an estimate to be off by as much as an
order of magnitude or more. There are four methods that facilities may
use in calculating release estimates:

- Monitoring data. Monitoring data must be used if accurate and
readily available, Section 313 does not require facilities to
perform additional monitoring, but if data have been collected at a
facility in accordance with other laws or as part of routine facility
operations, these data must be used, to the extent possible, in
estimating releases.

- Mass balance. This method can be used for estimating releases when
monitoring data are not available and when input and output streams
are quantified. Mass balance can be performed around entire
processes or pieces of process equipment, The mass of material
leaving a vessel equals the mass entering. If input and output
streams are known ‘(based on measured values), a wastestream can be
calculated as the difference between input and product (any
accumulatlon/depletxon of the chemxcal in the equipment must also be
accounted for).

- Published emission factors., Commonly used for estimating air
emissions, emission factors may be based on the average measured
emissions at several facilities in the same industry.

- Other approaches. Other approaches, such as engineering calculations
(e.g., estimating volatilization or solubility using published
mathematical formulas), can also be used.

Facilities may use more than one of these estimation techniques to
obtain a single release estimate. However, Form R simply asks for the
principal method used to derive an estimate, If, for example, 40% of
the stack emissions of the reported substance were derived using
monitoring data, 30% by mass balance, and 30% by emission factors,
monitoring would be the principal method and it would be entered on the
Form. Some understanding of how facilities derive releases and which
approaches are most effective for each type of release (i.e., likely to
yield the most accurate estimates) is useful to assessing the accuracy
of the reported data.

*Por more information on estimation techniques and their relative
effectiveness, see EPA's Estimating Releases and Waste Treatment Efficiencies
for the Toxic Chemical Release Inventory Form (a complete citation is provided

in the Bibliography.)




Form Approved OMB No.:_2070-0093

. . , . . Approval Explres:_oygl__
(Important: Type or print; read instructions before completing form.) Page 1 of 5

U.S. Environmental Protection Agency
SEPA  TOXIC CHEMICAL RELEASE INVENTORY REPORTING FORM EPA E’RM

{This space tor EPA use oniy.)

Section 313, Title ill of The Superfund Amendments and Reauthorization Act of 1986

PART . FACILITY IDENTIFICATION INFORMATION

1.2 Is this a sanitized copy? 1.3 Reporting Year

Dvas D No

1.1 Does this report contain trade secret information?
D Yes (Answer 1.2) D No (Do not answer 1.2)

2. CERTIFICATION (Read and sign after completing all sections.)

I hereby certify that I have reviewed .the attached documents and that, 1o the best of my knowledge and belief, the submitted information is true
and complete and that the amounits and values in this report are accurate based on reasonable estimates using data available to the preparers
of this report.

Name and otficial title of owner/operator or senior management official

Signature . Date signed

3. FACILITY IDENTIFICATION

Facility or Establishment Name
This report containg information for: (check one)
Street Address
a D An entire covered facility,
3-1 Teuy County 3.2 b. D Part of a covered facility.
State ) Zip Code
=1 111
Technical Contact Telephone Number (include area code)
3.3 . . ( ) -
3 Public Contact Telephone Number (inciude area code)
.4
. ( ) -
a. SiIC Code b. -3
3.5
S I [ 1 1 | 1
Latitude Longlitude .
3.6 Deg. Min.  Sec. Deg. Min,  Sec, _ Where to send completed forms:
S S N Lot l 1
Dun & Bradstreet Number (s) b gg g:\:r:gznsv;mnl Protection Agency
3.7 la. : .O.
N - N O Y - S I I T I O | Washington, DC 20024-0266
4.g |7~ dentification Number (RCAA 1.D. No.) b. Attn: Toxic Chemical Reloase inventory
. a.
| N A OO N U NN N I e | | I O N U NN IO NN N O B |
NPDES Permit Number(s) b.
3.9 {a.
W N W N N N B | | Y TS WS O I O |
Name ot Receiving Stream(s) or Water Body(s)
a.
b.
3.10
c.
311 Underground Injectlon Well Code (UIC) Identification No.
|
4. PARENT COMPANY INFORMATION
Name ot Parent Company
4.1
42 Parent Company’s Dun & Bradstreet No.
' N N T T W I O

EPA Form 9350-1 {1-88) B"SI



Page 2 of §

(Important: Type or print; read instructions before completing form.)
(This space for EPA use only.)

EPA FORM R
PART Il. OFF-SITE LOCATIONS TO WHICH TOXIC
CHEMICALS ARE TRANSFERRED IN WASTES

1. PUBLICLY OWNED TREATMENT WORKS (POTW)
Facility Name

Street Address

City County

Zip
S ] I I
2. OTHER OFF-SITE LOCATIONS - Number these locatlons sequentially on this and any additional page of this form you use.

State

D Other off-site location
EPA Identification Number (RCRA ID. No.)l |1 N NN N (O N OO0 OO0 MO O | ]

Facility Name

Street Address

City County

2Zip
I T e O |

Is location under control of reporting facility or parent company? D D
Yes No

State

D Other off-site location

EPA Identlfication Number (RCRA ID. No.) T

Facliity Name

Street Address

City County
State Zip
N O O I el N I I |
is location under control of reporting facility or parent company? D D
Yes No
D Other off-site location
EPA identification Number (RCRAD. No.) |\ 4 1 ¢ 4 1 ¢ 1 4 L ¢t |
Facllity Name
Street Address
Clty County
State Zlp
N T T W el N TS N |

I1s location under control of reporting facllity or parent company? D D
Yes No

D Check it additional pages of Part Il are attached.

EPA Form 9350-1(1-88)
B-6



(Important: Type or print; read instructions before completing form.) Page 3 of §

(This space for EPA use only.)

EPA FORM R
PART IIl. CHEMICAL SPECIFIC INFORMATION

1. CHEMICAL IDENTITY

1.1 D Trade Secret (Provide a generic name in 1.4 below. Attach substantiation form to this submission.)

1.2 | CAS # [ , l l ] I I -l l I-D (Use leading zeros if CAS number does not fill space provided.)
1.3 Chemical or Chemical Category Name
Generic Chemical Name (Complete only it 1.1 is checked.)
1.4
MIXTURE COMPONENT IDENTITY (Do not complete this section if you have completed Section 1.)
2. Generic Chemical Name Provided by Supplier (Limit the name to a maximum of 70 characters (e.g., numbers, letters, spaces, punctuation)).

3. ACTIVITIES AND USES OF THE CHEMICAL AT THE FACILITY (Check all that apply.)

3.1 | Manufacture: a,D Produce b. D Import c. \Tg/gpgggseslng
For sale/ .
d. distribution €. D As a byproduct f. D As an impurity
3.2 | Process: a. DAs a reactant b. é: r:pg::;?‘ltxlatlon c. Qg rfgoﬁgﬁﬁ'e

d. D Repackaging only

3.3 | Otherwise Used: a. Sfogec;g;rglgla; b. D As a manufacturing aid c. E] Anclilary or other use

4. MAXIMUM AMOUNT OF THE CHEMICAL ON SITE AT ANY TIME DURING THE CALENDAR YEAR

D:] (enter code)

5. RELEASES OF THE CHEMICAL TO THE ENVIRONMENT

A. Total Release B. Basis of
(ibs/yr) Estimate
You may report releases of less than A1 A.2 {enter code)
1,000 Ibs. by checking ranges under A.1. Reporting Ranges Enter
0 1499 500-999 Estimate
5.1 Fugitive or non-point alr emissions 5.1a ' 5.1b D
5.2 Stack or point air emissions 5.2a : 5.2b [:l
C. % From Stormwater
5.3 Discharges to water §.3.1 D 5.3.1a 5.3.1b D 5.3.1c
o on s 3o e St came o)
L . .
5.3.2 D 5.3.2a 5.3.2b [:] 5.3.2¢
533 ] |5.3.3 5.3.30 [ | |5.3.3c
5.4 Underground injection 5.4a §.4b [:I
5.5 Releases to land 55.1a 5.5.1b D
5.5.1 (enter code)
. 5.5.2 EED (enter code) 5.5.2a §.5.2b D
5.5.3 El_jj (enter code) §.5.3a 5.5.3b D

D (Check it additional information is provided on Part IV-Supplemental information. )

EPA Form 9350-1(1-88
or ( ) B-7




EPA FORM R, Part III (Continued)

Page 4 of §

6. TRANSFERS OF THE CHEMICAL IN WASTE TO OFF-SITE LOCATIONS

A.Total Transfers

B. Basis of Estimate

C. Type of Treatment/
Disposal (enter code)

o ors than v 000 1bs by checking ibs/yr) (enter cods)
ranges under A. 1. A1 A.2
Reporting Ranges Enter
0 1-489  500-999 Estimate
6.1 Discharge to POTW 6.1b

Other off-site location
6.2 }Emer block number
rom Part I, Section 2.)

L]

(Enter block number
trom Part li, Section 2.)

[]

Lo

R
ntel U
frombarcil, Saction 2.) 6.3b 6.3¢ E[D
6.4  Other oft-site location

D {Check if additlonal information is provided on Part IV-Supplemental Information)

7. WASTE TREATMENT METHODS AND EFFICIENCY

A.General B. Treatment C.Range of D. Sequential E. Treatment F. Based on
Wastestream Method Infiuent Treatment? Efficiency Operating
(enter code) (enter code) Concentration (check If Estimate Data?

{enter code) applicable) Yes No
raa ] fzn [ T ] 71e [ ] |7 (] |71 % 7ot [ ] []
r2a [ (7 [ [ T ] 720 [ ] | 7.2 [] |72 w 720 ] []
7aa [ |z [ ] T ] 73c [ ] | 7.3 [] |73 « 7 [ ] []
14a ] {7 [ [ T ] 40 [ ] | 7.4 [] |74 « e ] [
zsa ] |7 [ [ ] 7se [ ] |7sa  [[] |7 » 75 [] []
rea [ ] (7 [T ] ] 76c [ | 7ea  [] |76 « 7ot [] []
r7a [ ] (7 [T 1] 77 ] |7ma [ |77 « 777 ] []
78a [ f7ee [ | | 78c [ ] |780 [ ] |78 wl 7ee [ ] []
79a [ ] |79 EED 7.9¢ D 7ed [ ] | 7.9 7o [ ] []
za0a [ ] j7ae [ [ T ] 7000 [ ] [710a [ ] |70 w 7000 [] []
za [ frw [T T zae [] [ 7ma [] |71 « 71t [ ] []
zaa [ |7 [T ] ] 7a2e [ ] |72 [[] |72 w 720 [] []
zasa [] |70 [T T ] 7430 [ |71a [] |71% » 7 [] []
7142 [ ] |70 D:D 7aac [] | raa [] |74 % 74 [] []

D {Check if additlonal Information Is provided on Part |V-Supplemental Information.)

8. OPTIONAL INFORMATION ON WASTE MINIMIZATION

(Indicate actions taken to reduce the amount of the chemical being released from the facllity. See the Instructions for coded
items and an expianation of what Information to include.)

A. Type of
modification
(enter code) .

D. Reason for action
(enter code)

[ []

B. Quantity of the chemical in the wastestream C. Index
prior to treatment/disposal
Current Prlor | Or percent
reporting year change
year (Ibs/yr) (bs/yr)

» | ] ]

[T]

EPA Form 9350-1(1-88)
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(Important: Type or print; read instructions before completing form.) "Page 5 of §

(This space for EPA use only.}

EPA FORM R
PART IV. SUPPLEMENTAL INFORMATION

Use this sectlon if you need additional space for answers to questions ln Parts | and Il
Number or letter this information sequentially from prior sections {e.g., D,E, F, or 5.54, 5.55).

ADDITIONAL INFORMATION ON FACILITY IDENTIFICATION (Part | - Section 3)

35 — SIC Code —
4 1 1 1 1 L1 |
3.9 Dun & Bradstreet Number(s)
' N T O I U I B | T I T I - B B
8 EPA Identification Number(s) RCRA 1.0, No.)
3.8 L— S
| | I N N OO JONN AN O | ! | I A T N N I O O S|
3.9 NPDES Permit Number(s)
L1 1 1 1 1 | 1 | S T U I N N
Name of Receiving Stream(s) or Water Body(s)
3.10 o S —

ADDITIONAL INFORMATION ON RELEASES TO LAND ( Part Ill - Sectlon 5.5)

A. Total Release

Releases to Land B. Basis of
{Ibs/yr) Estimate
A A.2 {enter code)
Reporting Ranges Enter
0 1-499  500-999 - Estimate

5.5 [j:D (enter code) 5.5 a ) ., 5.5 b D

5.5 [T 1] emeorcomr |5.5__a s5__ b ]

5.5 ‘:Dj (enter code) 5.5 a 5.8 b I:]

ADDITIONAL INFORMATION ON OFF-SITE TRANSFER ( Part !ll - Sectlon 6)

A.Total Transfers B. Basis of C. Type of Treatment/
(ibs/yr) Estimate Disposal (enter code)
a1 A2 {enter code)
Reporting Ranges . Enter
0 1499 500-9090 Estimate
6.__ Discharge to POTW 6.__a ) 6._b D

— B, O 0 o LT
. nter block number
from Part Il, Section 2.) —a 6._ b 6. c.

" Other off-slte location
6.__ (Enter block number D 6.__a 6._ b D 6.__c. D:]:]

from Part ll, Section 2.}

ADDITIONAL INFORMATION ON WASTE TREATMENT (Part Il - Section 7)

A. General Wastestream B. Treatment C. Range of D. Sequential E. Treatment F. Based on
(enter code) Method Influent Treatment? Efficiency Operating
(enter code) Concentration (check If Estimate ata
{enter code) applicable) Yes No

7. a D 7._ b D:D 7._ ¢

a2 [ e I T |7_e

L] L] L1 O]
L] L] 1 O
7._a [] 7._b CT 1] 7._c [ |r_a (|7 _e | %|7.__t 1 ]
L] (] L] [
L] L] L] L]

7. a D 7.__b ‘:l:[___-] 7.__¢

EPA Form 9350-1(1-88) ‘ B-9




b. Instructions.

INSTRUCTIONS FOR COMPLETING EPA FORM R
THE TOXIC CHEMICAL RELEASE REPORTING FORM

GENERAL INFORMATION

A complete report Form R must be submitted for each
toxic chemical manufactured, processed, or otherwise used

at each covered facility as prescribed in the reporting -

rule in 40 CFR Part 872. These instructions supplement
and elaborate on the requirements in the reporting rule.
Together with the reporting rule, they constitute the
reporting requirements; you should read both before
attempting to complete Form R. All references in these
instructions are to sections in the reporting rule unless
otherwise indicated.

The Toxic Chemical Release Reporting Form, EPA Form R,
consists of four parts:

- Part I, Facility Identification Information;

- Part II, Off-Site Locations to Which Toxic
Chemicals are Transferred in Wastes;

- Part III, Chemical Specific Information; and

- Part IV, Supplemental Information.

Form R is designed so that a majority of the information
required in Part I and all of the information required in
Part II should be the same for each chemical reported by
your facility. If the information in Parts I and II are
identical for two or more chemicals, you may submit
photostatic copies of those parts for those chemicals as
long as each Part I has an original signature on the
certification statement. Part III must be completed
separately for each chemical. Part IV provides additional
space, if needed, to complete the information required by
the preceding sections of the form.

A complete report for any listed toxic chemical that is
not claimed trade secret consists of the following
completed parts:

- Part I with an’ original signature on the
certification statement (Section 2);

- Part II;

- Part III (Section 8 is optional); and

- If applicable, Part IV.

A complete report for a toxic chemical claimed trade
secret includes all of the above items plus the following:

" - A completed trade secret substantiation form;

- A "sanitized" version of the report in which the
chemical identity items (Part III, Sections 1.2 and 1.8)
have been left blank but in which a generic chemical
name has been supplied (Part III, Section 1.4); and

- A "sanitized" version of the trade secret substantiatio
form. :

WHEN THE REPORT MUST BE
SUBMITTED

The report for any calendar year must be submitted on or

before July 1 of the following year (e.g., the report for .

calendar year 1987, January through December, must be
submitted on or before July 1, 1988).

WHERE TO SEND THE REPORT

Submit reports, including reports containing trade secret
claims (i.e., sanitized) to:

of the parts and

U.S. Environmental Protection Agency
P.O. Box 70266

Washington, D.C. 20024-0266

Attn: Toxic Chemical Release Inventory

In addition, you must send a copy of the report to the
State (State of the U.S., the District of Columbia, the
Commonwealth of Puerto Rico, Guam, American Samoa,
the U.S. Virgin Islands, the Northern Mariana Islands,
and any other territory or possession over which the
U.8. has jurisdiction) in which the facility is located.
States will provide addresses where the copies of the
reports are to be sent. Copies of the report sent to the
State should be the "sanitized," non-trade-secret version
of the report, unless the State specifically requests
otherwise. For additional information, refer to the
discussion of trade secret/confidentiality claims in the
instructions for completing Part III, Section 1, of the
form.

HOW TO OBTAIN FORMS AND OTHER
INFORMATION

Additional copies of EPA Form R and related guidance
documents may be obtained from:

Emergency Planning and Community Right-
to-Know Hotline

U.S. Environmental Protection Agency
WH-562A

401 M Street, S.W.

Washington, D.C. 20460

(800) 685-0202

(202) 479-2449 (Washington D.C. and Alaska)

INSTRUCTIONS FOR COMPLETING
SPECIFIC SECTIONS OF EPA FORMR

The following are specific instructions for completing
each section of EPA Form R. The number designations
sections of these instructions
correspond to those in Form R wunless otherwise

indicated.

PART 1. FACILITY IDENTIFICATION
INFORMATION

1.1 Does This Report Contain Trade Secret
Information?

You must answer this question only after you have

completed the rest of the report. The specific identity
of the toxic chemical being reported in Part III, Sections

1.2 and 1.3 may be designated as trade secret. If you

. are making a trade secret claim, answer by marking the

"yes” box and proceed to Section 1.2. (See Part III,
Section 1, of these instructions for specific instructions
on trade secrecy claims.) If the answer is no, proceed
to Section 1.3.

1.2 Is This a Sanitized Copy?

You must answer this question_only after you have

completed the rest of the report. Answer yes if this
copy of the report is the public "sanitized" version of a

report where the chemical identity is claimed trade
secret in Part III, Section 1.4 of the report. Otherwise,
answer no.

'B-10



1.3 Reporting Year

In Section 1.8, you must enter the year to which the
reported information applies, not the year in which you
are submitting the report.

2. Certification

The certification statement must be signed by the owner
or operator, or a senior official with management
responsibility for the person {or persons) completing the
form. The owner, operator, or official must certify the
accuracy and completeness of the information reported on
the form by signing and dating the certification statement.
Each report_must contain_an original signature. Print or
type the name and title of the person who signs the
statement in the space provided. This certification
statement applies to all the information supplied on the
form and should be signed only after the form has been
completed.

3. Facility Identification
3.1 Facility Name and Location

You must enter the name of your facility (plant site name
or appropriate facility designation), street address, city,
county, state, and zip code in the space provided. You
may not use a post office box number for this location
information. The address provided should be the location
where the chemicals are manufactured, processed, or
otherwise used.

3.2 Full or Partial Facility Indication

You must indicate whether your report is for the covered
facility as a whole or for part of a covered facility.
Check box a. if the report contains information about a
chemical for an entire covered facility. Check box b. if
the report contains information about a chemical but for
only part of a covered facility.

The SIC code system classifies business "establishments,”
which are defined as "distinct and separate economic
activities [which] are performed at a single physical
location." Under section 872.80(c) of the reporting rule,
you may choose to submit a separate Form R for each
establishment, or for groups of establishments, in your
covered facility. This allows you the option of reporting
separately on the activities involving a toxic chemical at
each establishment, or group of establishments (e.g., part
of a covered facility), rather than submitting a single
Form R for that chemical for the entire facility. You
may do this provided that all releases of the toxic
chemical from the entire covered facility are reported.
However, if an establishment or group of establishments
does not manufacture, process, otherwise use, or release a
toxic chemical, then you do not have to submit a report
on that chemical from that establishment or group of
establishments.

3.3 Technical Contact

You must enter the name and telephone number (including
area code) of a technical representative whom EPA or
State officials may contact for clarification of the
information reported on the form. This person does not
have to be the person who prepares the report or signs
the certification statement. However, this person must
have detailed knowledge of the report to be able to
reapond to questions.

3.4 Public Contact

You must enter the name and telephone number of a
person who can respond to questions from the public
about the report. If you choose to designate the same
person as both the technical and the public contact,
enter "same as 3.3" in this space. If no public contact is
designated in Section 3.4, EPA will treat the technical
contact as the public contact.

3.5 Standard Industrial Classification
(SIC) Code

You must enter the appropriate 4-digit primary Standard
Industrial Classification (SIC) code for your facility. If

the report covers more than one establishment, enter the
primary 4 digit SIC code for each establishment. You
are only required to enter SIC codes for establishments
within the facility that fall within SIC codes 20 through
89 as identified in section 872.22 of the reporting rule.
Use the Supplemental Information sheet (Part IV) if you
need to enter more than three SIC codes.

3.6 Latitude and Longitude

Enter the latitudinal and longitudinal coordinates of your
facility. You must supply the latitude and longitude for
calendar year 1987 reports if the information is readily
available to you. Sources of these data include EPA
permits (e.g., NPDES permits), county property records,
facility blueprints, and site plans. If these geographic
coordinates are not readily available to you for calendar
year 1987 reports, enter not applicable [N/A]. All
facilities are required to provide this information in
reports submitted for the calendar year 1988 and
subsequent years. Use leading place holding geros.

3.7 Facility Dun and Bradstreet Number

You must enter the number assigned by Dun and
Bradstreet for your facility or each establishment within
your facility. This may be available from your facility’s
financial office. If none of your establishments have
been assigned Dun and Bradstreet Numbers, indicate this
in Section 8.7 by entering not applicable [N/A] in box a.
If only some of your establishments have been assigned
Dun and Bradstreet numbers, indicate this in Section 3.7
by entering those numbers. Use leading place holding
zeros. For more than two establishments, use the
Supplemental Information sheet (Part IV).

3.8 EPA Identification Number

If your facility has been assigned EPA Identification
Numbers, you must enter those numbers. The EPA I.D.
Number is a 12-digit number assigned to facilities
covered by hagardous waste regulations under the
Resource Conservation and Recovery Act (RCRA).
Facilities not covered by RCRA are not likely to have an
assigned EPA 1.D. Number. If your facility does not have
an EPA 1D. Number, enter not applicable [N/A] in box a.
If your facility has more than two numbers, use the
Supplemental Information sheet (Part IV). Use leading
place holding zeros.

3.9 NPDES Permit Numbers

You must enter the numbers of any permits your facility
holds under the National Pollutant Discharge Elimination
System (NPDES). This 9-digit permit number is assigned
to your facility by EPA or the State under the authority
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of the Clean Water Act. If your facility has more than
two permits, use the Supplemental Information sheet (Part
IV). Use leading place holding gzeros. If your facility
does not have a permit, enter not applicable [N/A] in box
a.

3.10 Name of Receiving Stream or Water
Body

You must enter the name of each surface water body or
receiving stream to -which chemicals being reported are
directly discharged. Report the name of each receiving
stream or water body as it appears on the NPDES permit
for the facility. Enter not applicable [N/A] to any
unneeded spaces. If your facility discharges the toxic
chemical to more than three receiving streams or water
bodies, use the Supplemental Information sheet (Part IV).

3.11 Underfround Injection Well Code
(UIC) Identification Number :

If your facility has a permit to inject chemical-
containing waste which includes any toxic chemical being
reported into Class 1 deep wells, you must enter the
Underground Injection Control (UIC) 12-digit identification
number assigned by EPA or by the State under the
authority of the Safe Drinking Water Act. If your facility
does not hold such a permit, enter not applicable [N/A] in
this space.

4, Parent Company Information

You must provide information on your parent company.
For purposes of this form, parent company is defined as a
company which directly owns at least 50 percent of the
voting stock of another company.

4.1 Name of Parent Company

You must enter the name of the corporation or other
business entity that is your parent company. If you have
no parent company, enter not applicable [N/A].

4.2 Parent Company’s Dun & Bradstreet
Number

If applicable, you must enter the Dun and Bradstreet
Number for your parent company. The number may be
obtained from the treasurer or financial officer of the
company. If your parent company does not have a Dun
and Bradstreet number, enter not applicable [N/A]. Use
leading place holding zeros.

PART 1i. OFF-SITE LOCATIONS TO
WHICH TOXIC CHEMICALS ARE
TRANSFERRED IN WASTES

This section requires a listing of all off-site locations to
which you transfer wastes containing the toxic chemical.
The information that you enter in this section relates to
data to be reported in Part III, Section 6, of the form.
List only publicly owned treatment works (POTW) and
treatment or disposal facilities. Do not list locations to
which products containing the toxic chemical are shipped
for sale or distribution in commerce or for further use.
Also, do not list locations to which wastes containing the
chemical are sold or sent for recovery, recycling, or reuse
of the toxic chemical.

1. Publicly Owned Treatment Works
(POTW) '

You must enter the name and address of the POTW to
which your facility discharges wastewater containing any
toxic chemical you are reporting. If you do not discharge

P
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. v RN
wastewater contamm& reported {;toxic chemicals to a
POTW; (enter ‘not- apphcable [N/A] If you discharge
wastewater ’contmmng toxic chemicals to more than one
POTW, use additional copies of Part II. -

2. Other Off-Site Locations

In the block next to the heading "Other off-site
location,” enter a number. For the first such off-site
location enter "1" in the block. Continue numbering the
off-gite locations in ascending order. This is the block
number required by Part III, Section 6. If your facility
transfers the toxic chemical to more than three off-site
locations, use additional copies of Part II and continue
numbering these locations in ascending order.

In the spaces provided, you must enter the name and
address of each location (other than POTWs) to which
you ship or transfer wastes containing the toxic
chemical. Also enter the RCRA 1.D. Number (EPA LD.
Number) for each such location, if known to you. Such
information may be found on the Uniform Hagardous
Waste Manifest which is required by RCRA regulations.

You must also indicate in the space provided whether the
location is owned or controlled by your facility or your
parent company.

PART II1. CHEMICAL SPECIFIC
INFORMATION

1.1 Trade Secret Block

If you are claiming chemical identity as a trade secret,
you must mark the trade secret claim box in Section 1.1.
In addition, you must attach a completed trade secret
substantiation form to the report, as set forth in the
trade secret rule in 40 CFR Part 860. When the
chemical identity is claimed trade secret, you must also
provide a generic name in Section 1.4.

Note: If you complete and submit your Toxic Chemical
Release Inventory Reporting Form before the trade secret
rule is in effect, you are still required to substantiate
your claim that the specific chemical identity is a trade
secret. Accordingly, you should follow the provisions of
the proposed trade secret rule and use the proposed
trade secret substantiation form which appeared in the
FEDE)RAL REGISTER of October 15, 1987 (6§2FR 38812-

38377). :

1.2 CAS Registry Number

You must enter the Chemical Abstracts Service (CAS)
registry number that appears in section 372.65 of the
reporting rule for the chemical being reported. Use
leading place holding geros. If you are reporting one of
the chemical categories in section 872.66 of the rule
(e.g., copper compounds), enter [N/A] in the CAS number
space. CAS numbers are cross-referenced with an
alphabetical list of trade names and chemical names in
section 372.65 of the rule.

1.3 Chemical or Chemical Category Name

You must enter in the space provided the name of the
chemical or chemical category as it is listed in section
872.66 of the reporting rule. Only use names listed in
section 372.65.

1.4 Generic Chemical Name
You must complete Section 1.4 if you are claiming the

specific chemical identity of the toxic chemical as a
trade secret and have marked the trade secret block in
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Section 1.1. The generic chemical name must be
descriptive of the chemical structure. You must limit the
generic name to seventy characters (e.g., numbers, letters,
spaces, punctuation) or less.

2. Mixture Component Identity

Use this section to report a mixture component that you
know exceeds a threshold. Do not complete this section
if you have completed Section 1 of Part III.

You may have received a mixture or trade name product
from another person which you were told contains a
section 818 toxic chemical, but that person did not tell
you the specific chemical name or CAS number of the
toxic chemical. The person may have given you a generic
chemical name and the percentage composition of the
toxic chemical in the mixture or trade name product under
section 872.45 of the reporting rule.
that you have imported, processed, or otherwise used the
toxic chemical in the mixture or trade name product in
excess of an applicable threshold, you must enter the
generic chemical name given to you by your supplier in
Section 2. If your supplier did not give you a generic
chemical name, you must enter the name by .which the
supplier identified the chemical to you. (In some cases,
this may be the same as the name of the mixture or trade
name product.)

For example, your facility uses 20,000 pounds of a solvent
which your supplier has told you contains eighty percent
"chlorocyclocarbon,” his generic name for a chemical
subject to reporting under section 813. You therefore
know that you have exceeded the use threshold for this
toxic chemical. You would enter the name
"chlorocyclocarbon,” in the space provided in Section 2.

3. Activities and Uses of the Chemical at
the Facility

This section requires an indication of whether the
chemical is manufactured (including imported), processed,
or otherwise used at the facility for which the form is
being filed and the general nature of such activities and
uses at the facility during the calendar year. Report
activities that take place only at your facility, not
activities that take place at other facilities involving your
products. You must mark all of the appropriate blocks in
this Section that apply to the activities at your facility.
Refer to the definitions of "manufacture,” "process,” and
"otherwise used" in section 872.8 of the reporting rule for
explanations supplementing those provided below.

3.1 Manufacture

a. Produce.
A chemical included in this category is produced at the
facility.

b. Import.
A chemical included in this category is imported to the
facility.

¢. For on-site use/processing.
A chemical included in this category is manufactured and
then further processed or otherwise used at the same
facility. ’

d. For sale/distribution.
A chemical in this category is manufactured specifically
for sale or distribution outside the manufacturing facility.

e. As a byproduct.

A chemical in this category is produced coincidentally
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during the production, processing, use, or disposal of
another chemical substance or mixture, and following its
production, is separated from that other chemical
substance or mixture.

f. As an impurity.
A chemical in this category is produced coincidentally
with another chemical substance, and is processed, used,
or distributed with it.

3.2 Process (incorporative-type activities)

a. As reactant.
A natural or synthetic chemical used in chemical

‘reactions for the manufacture of another chemical

substance or of a product. Includes, but is not limited
to, feedstocks, raw materials, intermediates, and
initiators.

b. As a formulation component.
A chemical added to a product or product mixture prior
to further. distribution of the product that aids the
performance of the product in its use. Examples include,
but are not limited to, additives, dyes, reaction diluents,
initiators, solvents, inhibitors, emulsifiers, surfactants,
lubricants, flame retardants, and rheological modifiers.

¢. As an article component.
A chemical substance that becomes an integral component
of an article distributed for industrial, trade, or
consumer use.

d. Repackaging only.
Processing or preparation of a chemical or product
mixture for distribution in commerce in a different form,
state, or quantity.

3.3 Otherwise Used (non-incorporative-type
activities)

a. As a chemical processing aid.
A chemical that is added to a reaction mixture to aid in
the manufacture or synthesis of another chemical
substance but does not intentionally remain in or become
part of the product or product mixture. Examples of
such chemicals include, but are not limited to, process
solvents, catalysts, inhibitors, initiators, reaction

_terminators, and solution buffers.

b. As a manufacturing aid.
A chemical whose function is to aid the manufacturing
process but does not become part of the resulting
product. Examples include, but are not limited to,
lubricants, metalworking fluids, coolants, refrigerants,
and hydraulic fluids.

¢. Ancillary or other use.
A chemical in this category. is used at a facility for
purposes other than as a chemical processing aid or
manufacturing aid as described above. Includes, but is
not limited to, cleaners, degreasers, lubricants, and fuels.

4. Maximum Amount of the Chemical On
Site at An¥ Time During the
Calendar Year

You must insert the appropriate code (see below) that
indicates the maximum quantity of the chemical (in
storage tanks, process vessels, on-site shipping
containers, etc.) at your facility at any time during the
calendar year. If the chemical was present at several
locations within your facility, use the maximum total
amount present at the entire facility at any one time.



Weight Range in Pounds

Range Code From... To....
01 0 99
02 100 999
03 1,000 9,999
04 10,000 99,999
05 100,000 999,999
08 1,000,000 9,999,999
07 10,000,000 49,999,999
08 60,000,000 99,999,999
09 100,000,000 499,999,999
10 600,000,000 999,999,009
11 1 billion more than 1 billion

If the toxic chemical was present at your facility as part
of a mixture or trade name product, to determine the
maximum quantity of the chemical present at the facility
you must calculate only the weight of the toxic chemical,
not the weight of the entire mixture or trade name
product. See section 372.30(b) of the reporting rule for
further information on how to calculate the weight of the
chemical in the mixture or trade name product.

5. Releases of the Chemical to the
Environment

In Section 6 you must account for the total aggregate
releases of the toxic chemical from your facility to the
environment for the calendar year. Releases to the
environment include emissions to the air, discharges to
surface waters, and releases to land and underground
injection wells.

All air releases of the chemical from the facility must be
covered. In case of doubt about whether an air release is
a point or non-point release, it is important that the
release be included as one or the other rather than
omitted. Do not enter information on individual emission
points or releases. Enter only the total release.

5.1 Fugitive or non-point air emissions.

These are releases to the air that are not released
through stacks, vents, ducts, pipes, or any other confined
air stream. You must include (1) fugitive equipment leaks
from valves, pump seals, flanges, compressors, sampling
connections, open-ended lines, etc.; (2} evaporative losses
from surface impoundments; (8) releases from building
ventilation systems; and (4) any other fugitive or
non-point air emissions.

5.2 Stack or poini air emissions.

These are releases to the air that are through stacks,
vents, ducts, pipes, or other confined air streams. You
must include storage tank emissions. Air releases from
control equipment would generally fall in this category.

5.3 Discharges to water

You must enter the applicable letter code for the
receiving stream or water body from Section 3.10 of Part
I of the form. Also, you must enter the total annual
amount of the chemical released from all discharge points
at the facility to each receiving stream or water body.
You must include process outfalls such as pipes and open
trenches, releases from on-site wastewater treatment
systems, and the contribution from stormwater runoff if
applicable (see instructions for column C below). Do not
include "indirect” discharges to surface waters such as to
a POTW or off-site wastewater treatment facility. These
must be reported in Section 6.

5.4 Underground injection

You must enter the total annual amount of the chemical
that was injected into wells, including Class I and other
types, at the facility.

5.5 Releases to land

You must report quantities of the chemical that were
landfilled, impounded, or otherwise disposed of at the
facility. Do not report land disposal at off-site locations
in this section. You must enter the appropriate disposal

code from the following list:

Disposal Codes

D02 Landfill

D08 Land Treatment/Application/Farming

D05 Surface Impoundment (to be closed as a
Landfill)

D99 Other Disposal

Three lines are provided in this section of the form to
accommodate various types of land disposal.

For the purpose of this form, a surface impoundment is
considered "final disposal.” Quantities of the chemical
released to surface impoundments that are used merely as
part of a wastewater treatment process generally must
not be reported in this section of the form. However, if
the impoundment accumulates sludges containing the
chemical, you must include an estimate in this section
unless the sludges are removed and otherwise disposed of
(in which case they should be reported under the
appropriate section of the form). For the purposes of
this reporting, storage tanks are not considered to be a
type of disposal and are not to be reported in this
section of the form.

A. Total Release

Only releases of the toxic chemical to the environment
for the calendar year are to be reported in this section
of the form. The total releases from your facility do
not include transfers or shipments of the chemical from
your facility for sale or distribution in commerce or of
wastes to other facilities for treatment or disposal (see
Section 6.1). Both routine releases, such as fugitive air
emissions, and accidental or non-routine releases, such as
chemical spills, must be included in your estimate of the
quantity released.

A.1 Reporting Ranges

For reports submitted for calendar years 1987, 1988, and
1989 only, you may take advantage of range reporting for
releases that are less than 1,000 pounds for the year to
an environmental medium. You may mark one of the
three boxes, 0, 1-499, or 600-999, corresponding to
releases of the chemical to any environmental medium
(i.e., any line item); however, you do not have to use
these range check boxes. You have the option of
providing a specific figure in column A.2 as described
below.

For releases of 1,000 pounds or more for the year to any
medium, you must provide an estimate in pounds per year
in column A.2. Any estimate provided in column A.2 is
required to be accurate to no more than two significant
figures. Beginning with reports for calendar year 1990,
you may not use ranges to report; you must report in
column A.2.
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A.2 Enter Estimates

You must provide your estimates of x;eleases in pounds for
the year in column A.2. This estimate is required to be
accurate to no more than two significant figures.

Calculating Releases

To provide the release information required in both
Sections A.1 and A.2 in this section of the form, you must
use all readily available data (including relevant
monitoring data and emissions measurements) collected at
your facility pursuant to other provisions of law or as
part of routine plant operations, to the extent you have it
for the toxic chemical.

When relevant monitoring data or emission measurements
are not readily available, reasonable estimates of the
amounts released must be made using published emission
factors, material balance calculations, or engineering
calculations. You may not use emission factors or
calculations to estimate releases if more accurate data are
available.

No_additional monitoring or measurement of the quantities
or concentrations of any toxic chemical released into the
environment, or of the frequency of such releases, is
required for the purpose of completing this form, beyond
that which_is required under other provisions of law or
regulation or as part of routine plant operations.

You must estimate as accurately as possible the quantity
in pounds of the chemical or chemical category that is
released annually to each environmental medium. Do not
include the quantity of components of a waste stream
other than the toxic chemical in this estimate.

If the toxic chemical was present at your facility as part
of a mixture or trade name product, you must calculate
the releases of the chemical only. Do not include releases
of the other components of the mixture or trade name
product. If you only know about or are only able to
estimate the releases of the mixture or trade name
product as a whole, you must assume that the toxic
chemical is released in proportion to its concentration in
the mixture or trade name product. See section 372.30(b)
of the reporting rule for further information on how to
calculate the concentration and weight of the chemical in
the mixture or trade name product.

If you are reporting a chemical category listed in section
872.65(c) of the reporting rule rather than a specific
chemical, you must combine the release data for all
chemicals in the listed chemical category (e.g., all glycol
ethers or all chlorophenols) and report the aggregate
amount for that chemical category. Do not report
releases of each individual chemical in that category
separately. For example, if your facility releases 3,000
pounds per year of 2-chlorophenol, 4,000 pounds per year
of 8-chlorophenol, and 4,000 pounds per year of
4-chlorophenol, you should report that your facility
releases 11,000 pounds per year of chlorophenols. (Other
than for listed chemical categories in section 872.65(c) of
the rule, each form must report for an individual
chemical.

Listed chemicals with the qualifier "solution,” such as
sodium ‘sulfate, in concentrations of 1 percent (or 0.1
percent in the case of a carcinogen) or greater, must be
factored into threshold and release calculations, because
threshold and release amounts relate to the amount of
chemical in solution, not the amount of solution.

For metal chromium

compound categories (e.g.,

compounds), report releases of only the parent metal.
For example, a user of various inorganic chromium salts
would report the total chromium released in each waste
type regardless of the chemical form (e.g., as the original
salts, chromium ion, oxide, etc.), and exclude any
contribution to mass made by other species in the
molecule.

B. Basis of Estimate

For .each release estimate you are required to indicate
the principal method by which the quantity was derived.
Enter the letter code to identify the method which
applies to the largest portion of the total estimated
quantity.

For example, if 40 percent of stack emissions of the
reported substance were derived using monitoring data,
80 percent by mass balance, and 30 percent by emission
factors, you would enter the code letter "M" for
monitoring. The codes are as follows:

M - Based on monitoring data or measurements for the
toxic chemical as released to the environment
"and/or off-site facility.

C- Based on mass balance calculations, such as
calculation of the amount of the toxic chemical in
streams entering and leaving process equipment.

E - Based on published emission factors, such as those
relating release quantity to throughput or
equipment type (e.g., air emissions factors)

O - Based on other approaches such as engineering
calculations (e.g., estimating volatilization or
solubility using published mathematical formulas)
or best engineering judgment. This would include
applying an estimated removal efficiency to a
wastestream even if the composition of stream
before treatment was fully - characterized by
monitoring data.

If the monitoring data, mass balance, or emission factor
used to estimate the release is not specific to the toxic
chemical, the estimate should be reported as based on
engineering calculations or judgment.

C. Percent From Stormwater

This column only relates to Section 5.8 - Discharges to
Water. The quantity of the chemical released to any
receiving stream or water body in each box in column A
must include the amount contributed by stormwater
runoff from the facility which contains the chemical. In
addition, the percentage of the total quantity (by weight)
of the chemical contributed by stormwater must be
entered in column C. If your facility has monitoring
data on the .chemical and an estimate of flow rate, you
must use this data to determine percent stormwater.

If your facility does not have periodic measurements of
stormwater releases of the chemical but has submitted
chemical specific monitoring data in permit applications,
then these data must be used to calculate the percent
contribution from stormwater. Flow rate data can be
estimated by multiplying the annual amount of rainfall
times the land area times the runoff coefficient. The
runoff coefficient represents the fraction of rainfall that
does not infiltrate into the ground but runs off as

stormwater. The runoff coefficient is directly related to
the land uses located in the drainage area and ranges
from 0.5-0.8 for light industrial areas and 0.6-0.9 for
heavy industrial areas. Site specific determinations can
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be calculated using the following formula:

(1 x fractional paved or roofed area) + (0.2 x fractional
grass area) + (0.8 x fractional graveled area) = site runoff
coefficient

If you have monitored stormwater but did not detect the
chemical, enter gero (0) in this space. If your facility
has no stormwater monitoring data for the of the
chemical, enter no data [N/D] in this space on the form.

6. Transfers of the Chemical in Waste to
Off-Site Locations

You must report in this section the total annual quantity
of the chemical sent to any of the off-site disposal,
treatment, or storage facilities for which you have
provided an address in Part II.

Line 6.1 is for transfers to a POTW. Lines 6.2 through
6.4 are provided for transfers to other off-site locations,
including privately owned wastewater treatment facilities.

Enter, from Section 2 of Part II, the block number that
corresponds to the off-site location to which you
" transferred waste containing the chemical. If you need
additional space (i.e., you ship waste to more than three
off-site locations), check the box at. the bottom of
Section 6 and use the Supplemental Information sheet
(Part IV).

A. Total Transferred

You must follow the instructions for providing estimates
as presented in the instructions for column A of Section 5
above. You must enter the amount in pounds of only the
toxic chemical that is being transferred; do not enter the
total poundage of wastes, including mixtures or trade
name products containing the chemical. As with Section
B, you may report in ranges only for calendar years 1987
1988, and 1989.

B. Basis of Estimate

You must identify the basis for your estimate. Follow the
instructions and use the same codes as presented in the
instructions for column B of Section 6.

C. Type of Treatment/Disposal

You must enter one of the following codes to identify the
type of treatment or disposal method used by the off-site
location for the chemical being reported. You may have
this information in your copy of EPA Form SO, Item S of
the Annual/Biennial Hagardous Waste Treatment, Storage,
and Disposal Report (RCRA). Applicable codes for this
section are as follows:

M10 Storage Only

M20 Reuse as Fuel/Fuel Blending

M40 Solidification/Stabilization

M50 Incineration/Thermal Treatment

M61 Wastewater Treatment (Excluding POTW)
Mé69 Other Treatment

M71 Underground Injection

M72 Landfill/Disposal Surface Impoundment
M738 Land Treatment

M79 Other Land Disposal

M90 Other Off-Site Management

M91 Transfer to Waste Broker

M99 Unknown

7. Waste Treatment Methods and Efficiency

In Section 7, you must provide the following information

- method

related to the chemical whose releases are being
reported: (A) the general wastestream types containing
the chemical being reported; (B) the waste treatment
methods (if any) used on all wastestreams containing the
chemical; (C) the range of concentrations of the chemical
in the influent to the treatment.method (D) whether
sequential treatment is used; (E) the efficiency or
effectiveness of each treatment method in removing the
chemical; and (F) whether the treatment efficiency figure
was based on actual operating data. You must use a
separate line in - Section 7 for each treatment method
used on a wastestream. This section is to be used to
report only treatment of wastestreams at your facnlxty,
not treatment off-site.

A. General Wastestream

For each waste treatment method report you must
indicate the type of wastestream containing the chemical
that is treated. Enter the letter code that corresponds
to the general wastestream type:

A = Gaseous (including gases, vapors, airborne
particulates)

W = Wastewater (aqueous waste)

L = Liquid waste (non-aqueous waste)

S = Solid waste (including sludges and slurries)

If a waste is a mixture of water and organic liquid, you
must report it under wastewater unless the organic
content exceeds 50 percent. Slurries and sludges
containing water must be reported as solid waste if they
contain appreciable amounts of dissolved solids, or solids
that may settle, such that the viscosity or density of the
waste is considerably different from that of process
wastewater.

B. Treatment Method

Codes for treatment methods are included in Table I of
these instructions. You must enter the code for each
treatment method used on a wastestream containing the
toxic chemical, regardless of whether this treatment.
.actually removes the specific chemical.
Treatment methods must be reported by type of waste
being treated (i.e., gaseous wastes, aqueous wastes, liquid
non-aqueous wastes, and solids).

Wastestreams containing the chemical may have a single
source or may be aggregates of many sources. For
example, process water from several pieces of equipment
at your facility may be combined prior to treatment.
Report treatment methods that apply to the aggregate
wastestream as well as treatment methods that apply to
individual wastestreams. If your facility treats various
wastewater streams containing the chemical in different
ways, the different treatment methods must each be
listed separately.

Your facility may have several pieces of equipment
performing a similar service. It . is not necessary to
enter four lines of data to cover four scrubber units, for
example, if all four are treating wastes of similar
character (e.g., sulfuric acid mist emissions), have similar
influent concentrations, and have similar removal
efficiencies. If, however, any of these parameters differ
from one unit to the next, each scrubber must be listed
separately. .

C. Range of Influent Concentration

The form requires an indication of the range of
concentration of the toxic chemical in the wastestream
(i.e., the influent) as it typically enters the treatment
equipment. You must enter in the space provided one of
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the following code numbers corresponding to the
concentration of the chemical in the influent:

1 = Greater than 1 percent

2 = 100 parts per million (0.01 percent) to 1 percent
(10,000 parts per million)

8 = 1 part per million to 100 parts per million

4 = 1 part per billion to 1 part per million

B = Less than 1 part per billion

Note that parts per million (ppm) is milligrams/kilogram
(mass/mass) for solids and liquids; cubic centimeters/cubic
meter (volume/volume) for gases; milligrams/liter for
solutions or dispersions of the chemical in water; and
milligrams of chemical/kilogram of air for particulates in
air. If you have particulate concentrations (at standard
temperature and pressure) as grains/cubic foot of air,
multipdy by 1766.6 to convert to parts per million: if in
mg/m®, multiply by 0.778 to obtain ppm. (Note: Factors
are for standard conditions of O°C (32°F) and 760 mmHg
atmospheric pressure).

D. Sequential Treatment?

You may use various treatment steps in a sequence but
only be able to estimate the treatment efficiency of the
overall treatment process. If this is the case, you must
enter codes for all of the treatment steps in the process.
You must check the column D "sequential treatment?" box
for all of these steps in the same sequence. With respect
to information that must be supplied in columns C and E,
you must provide the range of influent concentrations
(column C) in connection with the first step of the
sequential treatment. Then provide the treatment
efficiency (column E) in connection with the last step in
the treatment. You do not need to complete C or E for
any intermediate step in the sequence.

E. Treatment Efficiency Estimate

In the space provided, you must enter the number that
indicates the percentage of the toxic chemical that is
removed from the wastestream. The treatment efficiency
(expressed as percent removal) represents any destruction,
biological degradation, chemical conversion, or physical
removal of the chemical from the wastestream being
treated. This efficiency must represent the mass or
weight percentage of chemical destroyed or removed, not
just changes in volume or concentration of the chemical
or the wastestream. The efficiency indicated for a
treatment method must refer only to the percent
conversion or removal of the listed toxic chemical from
the wastestream, not the percent conversion or removal of
other wastestream constituents (alone or together with the
listed chemical), and not the general efficiency of the
method for any wastestream.

For some treatments, the percent removal will represent
removal by several mechanisms, as in secondary
wastewater treatment, where a chemical may evaporate, be
biodegraded, or be physically removed in the sludge.

Percent removal must be calculated as follows:

(1-E) x 100
I

where 1 = mass of the chemical in the influent
wastestream and E = mass of the chemical in the effluent
wastestream.

The mass or weight of chemical in the wastestream being
treated must be calculated by multiplying the
concentration (by weight) of the chemical in the
wastestream times the flow rate. When calculating or

estimating percent removal efficiency for various
wastestreams, the percent removal must compare the
gaseous effluent from treatment to the gaseous influent,
the aqueous effluent from treatment to the aqueous
influent, and similarly for organic liquid and solid waste.
However, some treatment methods may not result in a
comparable form of effluent wastestream. Examples are
incineration or solidification of wastewater. In these
cases, the percent removal of the chemical from the
influent wastestream would be reported as 100 percent
because the wastestream does not exist in a comparable
form after treatment.

Some of the treatments listed in Table I do not destroy,
chemically convert, or physically remove the chemical
from its wastestream. Some examples include fuel
blending and evaporation. For these treatment methods,
an efficiency of zero must be reported.

For metal compounds, the reportable concentration and
treatment efficiency must be calculated based on the
weight of the parent metal and not the weight of the
metal compounds. Metals are not destroyed but can only
be physically removed or chemically converted from one
form into another. The treatment efficiency reported
must only represent physical removal of the parent metal
from the wastestream, not the percent chemical
conversion of the metal compound. If a listed treatment
method converts but does not remove a metal (e.g.,
chromium reduction), the method must be reported, but
the treatment efficiency must be reported as zero.

All data available at your facility must be utilized to
calculate treatment efficiency and influent chemical
concentration. You are not required to collect any new
data for the purposes of this reporting requirement. If
data are lacking, estimates must be made using best
engineering judgment or other methods.

F. Based on Operating Data?

This column requires you to indicate "Yes" or "No" to
whether the treatment efficiency estimate is based on
actual operating data. For example, you would check
"Yes" if the estimate is based on monitoring of influent
and effluent wastes under typical operating conditions.
If the efficiency estimate is based on published data for
similar processes or on equipment supplier’s literature, or
if you otherwise estimated either the influent or effluent
waste comparison or the flow rate, you must check "No."

8. (M;tional Information on Waste
inimization

Information provided in Part III, Section 8, of the form
is optional. This section allows you to identify waste
minimization efforts relating to the reported toxic

chemical that may not have been reflected in your
responses to previoue sections of the form.

A. Type of modification

Enter one code from the following list that bLest
describes the type of waste minimigation activity:

M1 - Recycling/reuse on-site.

M2 - Recycling/reuse off-site.

M3 - Equipment/technology modifications.

M4 - Process procedure modifications.

M5 - Reformulation/redesign of product.

MB6 - Substitution of raw materials.

M7 - Improved housekeeping training, inventory
control.

MS8 - Other waste minimigation technique.
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B. Quantity of the chemical in the
wasiestream prior to treatment/
disposal

Enter the pounds of the toxic chemical in _wastes in the
reporting year and the pounds jn wastes in the year prior
to implementing waste minimization (the "base year").
Alternatively, to protect confidential information, you may
wish to enter only the percentage by which the weight of
the chemical in the wastes has changed. This figure
(percentage) may be calculated using the following
formula:

toxic chemical in wastes in reporting year -

toxic chemical in wastes in prior year x 100
toxic chemical in wastes in prior year.

The resulting figure may be either negative or positive.
C. Index

Enter the ratio of reporting-year production to production
in the base year. This index should be calculated to most
closely reflect activities involving the chemical. Examples
of acceptable indices include:

- Chemical produced in 1987/chemical produced in 19886.
- Paint produced in 1987/paint produced in 1986.
- Appliances coated in 1987/appliances coated in 1686.
- Square feet of solar collector fabricated in
1987 /square feet of solar collector fabricated in 1986.
- Value of sales in 1987/value of sales in 1986.

For example, a company manufactures 200,000 pounds of
a chemical in 1986 and 260,000 pounds of the same
chemical in 1987. The index figure to report would be
1.8 (1.26 rounded). The index provides a means for users
of the data to distinguish the effects of changes in
business activity from the effects specifically of waste
minimigation efforts. It is not necessary to indicate the
units on which the index is based.

D. Reason for action

Finally, enter the codes from the following list that best
describe the reason for initiating the waste minimization
effort:

R1 - Regulatory requirement for the waste.

R2 - Reduction of treatment/disposal costs.

RS - Other process cost reduction,

R4 - Self-initiated program.

RS - Other (e.g., discontinuation of product,
occupational safety, etc.).
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TABLE I
TREATMENT CODES
AIR EMISSIONS TREATMENT PHYSICAL TREATMENT
A0l Flare P01 Equalization
A02 Condenser P09 Other Blending
AO8 Scrubber P11 Settling/Clarification
A04 Absorber P12 Filtration
- AO5 Electrostatic Precipitator P13 Sludge Dewatering (non-thermal)

A08 Mechanical Separation ) P14 Air Flotation
A07 Other Air Emission Treatment P16 Oil Skimming

P16 Emulsion Breaking -- Thermal
BIOLOGICAL TREATMENT P17 Emulsion Breaking -- Chemical

) P18 Emulsion Breaking -- Other

B11l Biological Treatment ~-- Aerobic P19 Other Liquid Phase Separation
B21 Biological Treatment -- Anaerobic P21 Adsorption -- Carbon
B31 Biological Treatment -~ Facultative P22 Adsorption -- Ion Exchange (other than for
B99 Biological Treatment -- Other recovery /reuse)

P23 Adsorption -- Resin
CHEMICAL TREATMENT P29 Adsorption -- Other

P31 Reverse Osmosis (other than for recovery/reuse)
CO01 Chemical Precipitation -- Lime or Sodium P41 Stripping -~ Air

Hydroxide " P42 Stripping -- Steam

C02 Chemical Precipitation -- Sulfide P49 Stripping -- Other
C09 Chemical Precipitation -- Other P61 Acid Leaching (other than for recovery/reuse)
C11 Neutralization P61 ‘Solvent Extraction (other than recovery/reuse)
C21 Chromium Reduction P99 Other Physical Treatment

C81 Complexed Metals Treatment (other than pH

Adjustment) RECOVERY/REUSE

C41 Cyanide Oxidation -- Alkaline Chlorination g ‘

C42 Cyanide Oxidation -- Electrochemical RO1 Reuse as Fuel -- Industrial Kiln
C43 Cyanide Oxidation -- Other RO2 Reuse as Fuel -- Industrial Furnace
C44 General Oxidation (including Disinfection) -- RO8 Reuse as Fuel -- Boiler

Chlorination RO4 Reuece as Fuel -- Fuel Blending
C46 General Oxidation (including Disinfection) -- RO9 Reuse as Fuel -- Other

Ozonation R11 Solvents/Organics Recovery -- Batch Still
C46 General Oxidation (including Disinfection) -- Distillation

Otzonation R12 Solvents/Organics Recovery -- Thin-Film
C99 Other Chemical Treatment Evaporation

R13 Solvents/Organics Recovery -- Fractionation
INCINERATION/THERMAL TREATMENT R14 Solvents/Organics Recovery -- Solvent
: Extraction

FO01 Liquid Injection R19 Solvents/Organics Recovery -- Other
F11 Rotary Kiln with Liquid Injection Unit R21 Metals Recovery -- Electrolytic
F19 Other Rotary Kiln R22 Metals Recovery -- Ion Exchange
F381 Two Stage ' R23 Metals Recovery -- Acid Leaching
F41 Fixed Hearth R24 Metals Recovery -- Reverse Osmosis
F42 Multiple Hearth R26 Metals Recovery -- Solvent Extraction
F51 Fluidized Bed R29 Metals Recovery -- Other
Fél1 Infra-Red ’ . R99 Other Reuse or Recovery

F71 Fume/Vapor

F81 Pyrolytic Destructor

F82 Wet Air Oxidation

F83 Thermal Drying/Dewatering

F99 Other Incineration/Thermal Treatment

SOLIDIFICATION/STABILIZATION

GO1 Cement Processes (including Silicates)

GO09 Other Pozzolonic Processes (including Silicates)
G11 Asphaltic Processes

G21 Thermoplastic Techniques

G99 Other Solidification Processes

B-19
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APPENDIX C - RELEASE GUIDANCE

The matrices in this appendix present information on air releases,
wastewater releases, solid and nonaqueous liquid releases, and occupational

exposures. The information provided includes:

® Types of releases.
® Release frequency.
e Controls in use.

® Release estimation method.

Additional offsite and onsite information is provided for solid and nonaqueous
liquid releases. The occupationai exposure matrices contain information on
types of exposure, exposure frequency, and controls in use. A listing of the
chemicals in each subcategory (and a description of each chemical) is provided
at the bottom of each matrix. The information brovided in these matrices is

currently in draft stage and under review at the Agency.



PE) Assodates, Inc. RELEASE INFORMATION - ADHESIVE USES 8/11/88
Aif releases Wastawaler releasas $Solid and nonaqueous liquid releases Ocoupational exposures
Release Release Reloase or Release ) =
Types of | Relsass estimation | Types of | Rdleass estimation [Onsite land] Oftsite ]| wransfer Onsite estimation | Types of | Exposure
Subcategory reloases | fraquency Controls In use method releases | frequency Controls kn use method release | transter | frequency | teatment methods method exposures | frequency Controls in use
Solvent-based { Evaporation lmeminenq Endlosed system,  |1) Engneeringl Process | Sporadic None None | Disposal of] Sporadic Nore Samping | Routine Nore
adhesive from mixing condenser, sarubber estimats upsets, estimate residue in estimate
tark during 2)Monitoring] il druns, bassdon | Maintenance Jintermitteny  Parsanal protective
adhesive data mixing plant equipment
formation tanks disposal
records Production | Continuous | Endosure, local exhaust
ventiation
Storage | Continuous Urknown Noro NIA Nono N/A Nore Nore NIA Nong N/A None NIA Nore
{breathing estimate
losses) :
Transfer | Routne Unknown Enginearing Nono N/A Nons N/A Nore Nane N/A None N/A Transfor 1 Routine Personal protective
estimate ation pment
.| using EPAV ow o
APl methods .
Evaporation | Continuous Condenser Mass bdamsJ Spils Sporadic Nono None Nore N/A Nore N/A Production |Continuous| General ventilation,
dring based on ) estimate local exhaust
adhesive usage of he ventilation
application chemica
Maintenance | Sporadic | Personal protective
oquipment
Water-based Nore N/A Nore N/A Cleaning of Imominenq . None None None N/A Nore N/A Clearning of Imeminem* Personal protective
adhesive mixing tank ostimate tank equipment
Cleaning of | Sporadic None Nore Nono N/A None N/A Production |Continuous| General ventilation
adhesive estimate .
application Maintenance } Sporadic | Personal protective
oquipment equipment
Subcatsgory Chemicd Comment
Solvent-based [Buty! acrylate Usad in solvent-based adhesives
adhesive Buty! benzyl phthalate Used as an additive in the packaging industry
Dimethyl sutfate Polyurethane adhesive component
Methy! ethyt ketone | Solvent in adhesives
Mathyl Isobutyl ketone Salvent in adhesives
Methyl methacrylate Denta adhesive, bone coment
Toluene Solvent for adhesives
Toluene-2,4-dilsocyanate Sealant
1,1,1-Trichloroethane Miscallaneous solvert adhesivo uses
Wator-based  |Ethyl acrylate Wator omuision vehide in adhesives
adhesive Melamine Usad In adhesives, resins for gluing lumber, plywood




PEl Assodiates, Inc.

RELEASE INFORMATION - AGRICULTURAL CHEMICALS

8/11/88

Ar

Waslowaler feloases

Soid and nonaqueous liguid rol

Ocaupationa exposures

Subcategory

Types of
releases

Relsase
fraquency

Contols in use

Release
estimation
method

Types of

Ralease

Onsite Imdl
feloase

Release or
transfer

&

Offsito Onsite

frequency Controls in use

transfer Yeatment mothods

| ) |

Releass
estimation
method

Types of
oxXposures

Exposure
frequency

Controls in use

Agricuttural
chemica

Consumptive
intermodiate In
agricultural
chemical
manufacture

vents

Storage
vents

Transter
losses

Fugitve

application

vents

Storage
vents

Transfer
losses

Fugitive

Continuous

Routne

intermittent

Intermittent] Scrubber, adsorption,
absorption, indneration

Scrubber

Inspectiorvmaintenance

rate, compon-

Unknown

Unknown

inspectiorymaintenance

estimate

estimate
using EPA/
APl mothods

ostimate
using EPA/
APt methods

Emission
factor with
$0Me com-
position, leak-

ent count
measurement

estimate
based on
volatility of
the liquid
product o
percent
particulates
remaining
arborne

estimate

&\q\perhg
estimate
using EPAY
AP\ methods

estimats
using EPA/
APl mathods

Emission
factor with
S0Me COM-
position, leak-
ralo, COMpON-|
ent court

measurement

Process
wastowater

Run-oft

Process
upsets,

Coniruous]  Neutralization, lon

exchange, lagoons,

aoration

intermittent!

Sporadic

estimats

estmate

plant records
on upsets
ey

epplication

Disposal of] Routine Rocovery of metals
stilt
bottoms,
off-spec
product,
solids from
lagoon

Disposal of] Sporadic
il botto
ad

off-spec

estimate
trom plant

records

Mass balance|
based on
usage and -
quantity
released to
other sources

1) Engheering
estimate
2) Mass
balance

Handiing of
agricuture
chemicals

Exposure
application

Handling of
chomical
prior to

consumplion

Routine

lmaminenT

Local exhaust
ventilation, personal
protective equipment

Personal protective
equipment (gloves)

Closed-oop transfer,
personal protective
equipment




PEl Assodiates, inc.

RELEASE INFORMATION - AGRICULTURAL CHEMICALS

Subcategory

Chemica Comment
Agricuftural  {Ammonium nivate (solution) Direct fertifizer application
chemicd Ammonium sulfate (solution) Nitrogen fertiizer
Quirtozene Seod drossing agent
Consumptive | Ammonia Fortlizer and fertlizer irtermodiate
intermediate in | Bromomethane Miscellaneous usas such as intsrmediate for manufacture of agricuttural chemicals
agricultural Chioromethane Production of agricuttural chemicals
chemical Maleic anhydride Derivative for agricutiural chemicals
manufacture | 2-Methoxysthanol Plant growth regulator raw material
Nitric add Ammonium nitrate ferttizer
Phosphoric acd Manutacture of wet process H2PO4 for phosphato fertilizers
Sulfuric add Manufacture of wet process H2PO4 for phosphats fertilizers

8/11/88



RELEASE INFORMATION - CATALYST USES

8/11/88

PEl Assodates, lnc.
~ A relo Wastewater rdoases Sold and nonaqueous iquid relsases Ocapationa exposures
Reloass Releass l ‘Release or
Types of | Releaso estmaton | Types of | Rolease estmaton |Onsito land| Offsite | transfer Onslte estimation | Types of | Exposuwte
Subcatagory loases | Woquency Convols in use method . froquer Conols in use mothod release | transter |Wequency | weatment methods method exposures | oeguency Controls in use
Gas Storage and | Cordinuous | Inspectionmaintenance Noro N/A Nore N/A Nore None N/A Nore N/A Leak Sporadic None
handing estimato
losses using EPA/
AP} method
Uquid Handing hanmw Closed-loop transter Nore N/A Nons N/A None * | Oisposdl [intermitteny Relamation of catalyst] Engneedng | Handing of i!mominenlr Personal protective
losses prior estimate of spent Lsﬂmle tom catalyst Squipment
0 addtion using EPA/ catalyst plant records |  prior to or
0 reaction APt method after use
vessel or
duing
redamation
of catalyst
Sold Loss of Routre | Pariculate controls | Engineaing Nore NIA None N/A Nono Disposal  Jintermittent| Regeneration of caf Enmserhg'l Handling of xlmaminomf Personal protective
catalyst such as saubber estimate of spont stimats fon] catalyst equipmont
§ catalyst plant records
catalyst
regeneration
{eg.by
oxidatien)
Subcategory Chomical Comment
Gas Chioromethane Catalyst solvent used in tho manufacture of buty rubber
Liquid Acstonitrile Used In catalyst and metal complax catalysts
Allyi chioride Used in resin catalysts
1,2-Dichioropropane Catalyst reclamation
Titanium tetrachloride Catalyst used for organic synthesis
Soid Aumrinum oxide Used in misceltaneous catalysts
Ethylone hiourea Accelgrator for epichiorohydrin
Osmium totrexide Usod as an oxidant In catalydic oxidation
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PEl Arsodiates, inc. RELEASE INFORMATION - CHEMICAL PROCESSING SOLVENTS 811/88
Alr rol Wastowatef roloases Sokd and nonaqueous iquid rel Occupational exp
Release Release Release or L=
Types of | Release osimation | Types of | Release esimation JOnsiteland] Offsite | transfer Onsite osimation | Types of | Exposure
Subcategory reloases | frequency _Controls in uso method J frequency Controls in use mothod reloase | transfer | frequency | veatment methods method oxposwres | irequency Controls in use
Processing solvent | Release  |Continuous|  Process enclosuwre,  [Mass balance] FProcess | Sporadic |  Aeration, biological Noro Waste Intomluom# Solvent reclamation Inhalaon | Routine Loca! exhaust
during condanser, carbon based on upset, weaiment of estimata solvent ostimate | and dermal ventilation, personal
separation adsorber, flare usage less spils wastewator from plant from plant | exposwre protective equipment
of solvert | relgases records o disposal
from product by other upsets, and records
sources spils
Subcalegory Chemical 1 Comment
Processing soivert JAcetone [&mm for cefiulose acetate
Acetonitrite Solvent for distilation of butadiene

8is (2-chloro-1-mettylethyl) ether
Bis(2-chloroethyl) ether
tort-Butyl alcohol

1,1,2-Trichioroethane
Tridhdoroethylone

Chemical solvent
TDI processing sovent
Solvent uses

Iavawon solvent
Solvent appiications
tnert solvent

Solvent

General solvent
Solvent

Solvent for extraction
Solvent

Industrial soivent
|Soivent In (CICN)3

llrmsmd solvent

Solvents for fats, waxes, etC.
Solvents for fats, waxes, etc.

TD processing solvent and other solvent uses

production
Solvent in manuiactre of dhiorinated rubbers




PEL Assodates, Inc.

RELEASE INFORMATION - CLEANING/DEGREASING SOLVENTS

8/11/88

Wastowals! el

Solid and  hquid rel Occupationa exp
Reloase " Reloase r Reloase or Reloase
Typos of | Releass ostmation { Types of | Relsase estimaon [Onsieland{ Oftsite | transter Onsite estimation { Types of | Exposwe
Subcategory i frequency Controls in use mothod J fraquency Controls in use method reloaso | transfer { frequancy | teatment methods mothod exposwres § oq Controls in use
Motal degreasing | Liquiddrag | Routne | Drain rack increased |1) Enginesring] Watercon- | Routne Nono None Spent munmmT Solvent reciamation Handingol | Routine |Refrigeratad condensers,
out drain time estimato | densate fom| esimaw solvent estimate | solvent and local exhaust
2) Emission | refrigerated disposal basedon | parts o be ventiation, personal
factor condenser plant doaned protective equipment
released to disposd
Evaporaton |Continousf Raised freeboard, (1) Engnaarth sawer records
from §d, refrigerated estimate
deagroaser condensors, carbon | 2) Emission
adsorbtion factor
Textile cleaning | Oryer vent |Continuous]  Carbon adsarber, 1) Mass | Watercon- | Roulne Nons Engnearing | Nane  |Disposal of hleminemﬂ None Leaks in | Continuous| tnspecion/maintenance
refrigeratod condenser |  balance ] densate from|) esmate fiter estimate | washer or .
based on | refrigerated canister or based on dryer
chemical | condonser datoma- plant
usage relaased to Jesous earty disposd | Handlingof | Routine None
2) Emission sewer filter records deanod
factor material dothes
Fugitive |Contnuous| tnspectionsmaintenance |  Emission
factor Spotting of fintermitten: Local exhaust
dothes ll ventlation
Subcategory Chomica ~ Comment
Motal dagreasing | Chiorobanzene solvent
Chioroform Degreasing solvent
Cresal (mixed isomers) Cleaning compound componnet
Dichioromethane Vapor degreasing and cold degreasing solvent
1,4-Dioxane Stabifizer in chlorinated deaning solvents
Froon 113 Dogreasing sofvent
Tetrachiorosthylene Degreasing solvert
Nivolotiacetic acid Metal deaning {plating) solvent
Sodium hydroxide (soluon) Motdl degreasing
Thioursa Sitver tamish romover
1,1,1-Trichloroethane *|Vapor degreasing and cold degreasing solvent
Trichlorosthylens Vapor degreasing and cold degreasing solvent
Textile cleaning | Bis (2-chioro-1-methylethyl) ether Spotting and deaning solutions
Freon 113 Dry deaning solvent
Tetrachloroethylene

Dry deaning solvent
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Pt} Assodiates, inc.

RELEASE INFORMATION - COATING AND PRINTING USES 8/11/88
Air tel Wastewater reloases Solid and nonaqueous liquid rel Ocoupationa axposures
Reloase Reloase Releasa or 62so
Types of | Release ostimation | Types of | Release estimation [Onsile land{ Offsite | transfer Onsite estimation | Types of | Exposue
Subcategory roleases | trequency Convols in use method . frequancy Contrals In use mathod roloase | transfer | frequency | teatment methods method exposures | frequsncy Controls in use
Soivent ininks | Evaporation {Continuous|  Lid on mixing tank Engineering | For water- intermittord] Nons Nore Disposal | Sporadic None Plant Tank  lintermitteny Genera ventillation,
auring ink osimate | basedinks estimate of off-spec disposal | deaning and personal protective
formutation basedon | only there is ink records | maintenance equipment
[solvent losses] potential .
dxing for release
formulation | during tank
deaning
Evaporation | Contnuous| Vapor recovery, carbon}] Engineering | For water- | Routne Nono None Waste lmorninemr Solvent recovery Plant Press  |Continuous| General ventilation
during drying adsorplion, incineration | estimate | basedinks estimate solvent disposal operaiof
and curing of based on ik | onfy there is fom press focords .
irks - usage, com | potential deaning Press Routine Genera ventilation,
positon and | for release deaning and persona protective
control during pross maintenance equipment
efficiency deanup
Scivent in coatings | Evaporation | Continuous|  Lid on mixing tank Engneering | For water- [intermittera) None None Disposal | Sporadic None Plant Tank |intermittent] General ventillation,
duing estimate based esimate of off-spec dsposal | deaning and porsonal protective
coating basedon | coatings only coating records | maintenance equipmont
formulation solvent losses]  there ls
potential for
formulation { release
during tank
deaning
Evaporation | Contiruous] tn factory appiication - | Factory For water- | Routne None Nore Waste |intermitten  Solvent secovery Plant Coatng jContiruous]  Paint spray booth,
during drying vapor recovery, carbon | application- | soluble estimate solvent T disposal | application other local exhaust
and auring adsorption, indneration | engineering | coatings only from records ventillation, personal
of coatings estimate therois deaning of protective equipment
based on potential application
usage, com+ | for release equipment Equipment | Routine Paint spray booth,
position and during dearing other local exhaust
control application ventillation, personal
efficiency | oquipmert protective equipment
deanup
Non-factory appllcation -| Non-factory
no controls application:
based an
100% usage
Solid in inks None N/A N/A N/A For water- | Routne Nore None | Aigmentin llmerm'ltemT None Plant K Continuous{  Personal protective
based inks estimate waste applicaton oqipment
only there is solvent rocords
potenrdial from
for release deaning of
during press pross of
equipment application
deanup equipmen
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PEI Assodatss, inc.

RELEASE INFORMATION - COATING AND PRINTING USES

8/11/88
Ar teloases Wasiowator ral0ases ~Sold and nonagqueous kquid relo: Ocoupationd oxp
Release FReloasa j Release or " Release
Types of | Release esimation | Types of | Release estimation {Onsitoland| Offsite | transfer Onsite estimation | Types of | Exposwe
Subcategory roleases | requency Convols in use metwd roloases | froquency Contols in use method oloase | transfor | requency | Ueatmont methods method exposures | requency Controls in use
Salid in coatings None N/A N/A N/A For water- | Routne None Nore | Agmentin htomlnan Nore Plant Coating [Contnuous! Parsonal protective
based estimate wasto disposal | application
coatings solvont records
only hete is from
potential dearing ol
for release application
dring . | oadpmart
application
equipment
deaxp
Subcategory “Chemical Comment
Solventininks | Oibutyl phihalate Prining ink ingredient
2-Ethoxyethanol Used in inks
2-Methoxyethanol Usedininks
Mothyl othyt ketone Printing inkssolvent
Methyl isobutyl ketone Solvent for inks
Solvent in coatings |Acetona Solvent in coatings
Acetonitrile JMscelaneous uses in coating compounds
Butyl acrylate Used in coatings and inks
n-Butyl alcohol |Solvent in coatings formulations
Cresol (mixed isomers) Wire enamel solvert
0-Crasol Wire enamel solvent
p-Cresol Wire enamel solvent
1,4-Dioxane Solvent in paints, etc.
2-Ethoxyethano! Used n coatings
Ethyl acrylate Used ininks
Ethyl acrylate Used in coatings
| isopropyl dloohol Salvent in coatings
2-Methoxyethanol Used in coatings
Methyl acrylate Used in osatings
Methyl ethyl ketone Coatlngs solvent
Methyl isobutyl ketone Solvent for coatings
Methyl methacrylate Protective coatings
Toluene-2 4-disocyanate Used in coatings
Xylono ‘{Soivent in paints and coatings
Solidininks  |Michler's ketone Inldators in UV-cured inks
Titanium doxide Whitenes and opacifier for Inks
Toluene Solvertt for inks
Solid In coatings  jAcetamide Antacid and plastcizer in coatings (acquers)
Auminum (fume or dust) Used in paints
Titanium dioxide Whitener and opadfier for coatings, paper, and paperboard
Toluene Solvent for coatings
2,45 Trichiorophenol Anti-microbial agent in paint
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PE! Assodiates, Inc.

RELEASE INFORMATION - CONSUMPTIVE INTERMEDIATES

8/11/88

AT 19) Wastowaler 1dloases Solid and nonaqueous figuid rel Occupationa expe
Release Release Release or Release
Types of | Relsase estmation | Types of | Release estimation |Onsite land] Offsite | transter Onsite estimation 1 Types of | Exposwe
Subcatag ] frequency Controls in use method feleases | trequency Controls in use method rolease | transfer | kequency | ¥eatment methods method exposwres | frequency Controls in use
Gas Process {intermittent]  Scrubber, fare Enginoering | None (kely; | Sporadic | None; aeration usad for [Plant records]  Nane None NI/A None N/A Samping | Routne | Closed-loop sampiing
vents estimate | if product is Yeatment of other of spills of
gas dissolved chemicals would also | gas In water Maintenance fintermittent Personal protective
in water, remove the gases; for |  solutions equipment
spils could acids, neutralization is
be released asoused
to wates
Storage | Sporadic {. Nono
pressure estimate
refief vonts
emissions factor with
some
composition/
loak rate/
component
count
measurement
Liquid Process +meminem Saubber, condenser l)bg'rm'ml Process | Sporadic | Surtace impoundment or Nore Sporadic |  Solvent recovery, Transfer | Routne | ClosedHoop ¥anster,
’ vents esimate | upset, spiis lagoon with biological esimats of st Incineration estimate | operations personal protective
2) Monitoring Weaiment, aeraion, | based an bottoms, from plant equipment
data of POTW plant records off-spec disposal
3)Emission of upsets product records MsrmmLmumenﬁ Persanal protective
factor and spis oquipment
Teansfer | Routne | Closed-toop vanster, |1) Engineedng]
losses vapor recovery for estimate
volatile Equids only | using EPA/
AP mothod
2 Erission
factor
Fugitve | Continuous| Inspeciorvmaintenance | 1) Emission
emissions for volatile tiquids onfy | factor with
somp
loak rate/
componert
count
measurement!
Sold Dustng L-nwmlan# Fabric fiter soidin | Sporadic Nore Noe | Oisposal of] Sporadic None Engneadng { Dusting Pmeminamf Local exhaust
duing estimate watet estimate unreactsd estimate duing ventiation, personal
material solution, waste from plant | material protective equipment
transfer spils could be disposal transfer (gloves)
released o racords
sewar
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PEl Assodates, Inc. RELEASE INFORMATION - CONSUMPTIVE INTERMEDIATES
~ Subcatsgory ‘Chemicd G
Gas Ammonia Polymer, explosive, and animal feed inlermediate
Carbonyl sulfide Herbicide intermediate
Chiorine Chemical intermediate
Chioromethane Production of methyl cefiuloss, quaternary amines, letramethy! lead
Diazomothane Synthesis of pyrazolines & methyl alkyl sulfates and alkykat fons of hydroperoxides
{Ethylene Manuiacturing of sthylane oxide, ethylene dichloride, eic.
Etthylone oxide Manutacturing of ethylens glycdl, ethanolamines, elc.
Hydrogen fluoride Manufacturing of fluorocarbon, fluoride, and aluminum fluoride products
Propyleno Manufactring of acrylonitrile, propylene oxide, cumens, etc.
| Propylene oxide Manufacturing of propylene glycol, glycot ethars, di propylane glycol, and isopropanciamines
Liquid Acetaldehyde Intermediate for a variely of chemicals
Acstone Intermediate for Bisphenol A, MIBK, etc.
Acrolein Intermediate fos a varisty of chemicals
Acrylonitrile Intermodiate for adiponitrile and acrylamide
Allyl chioride Medical, polymer, and agricultural Intermediate
Aniline Production of MDI, rubber processing chemicals
o-Anisidine hydrochloride Intermodiate for guaacol
o-Anisidne Intermediate for gualacol
Benzal chioride Benzaldehyde intermediate
Benzens Chemical intecmediate
Benzoyl chioride ) Varlety of Intermediate uses
Bis (2-chioro-1-methylethyl) ether |\ntermadiats for other biphenols
n-Butyl alcohol Varlety of intermodiate uses
sec-Butyl alcohol [Variety of Intormediate uses
ten-Butyl alcohol Rubber and cosmetc intermediate
1,2-Butylene oxide Polymer intermediate
Butyraldehyde [Varioty of uses .
Carbon disulfide Polymer and chemical intermediate
Carbon tetrachioride Production of Fluorocarbon 11 and 12, ettylene didhloride, perchlorosthylene
Chiorobenzene Variely of intermecate uses -
Chloroform ) Fluorocarbon 22, ethylene dichioride production
Chioromethy! methy! ether lon exchange resin intermediate
Cresol (mixed isomers) Cresylic add production
o-Cresol Variety of uses
Cumene Polymor and chemical intormediate
Cumens hydroperoxide Phenel and acetone intermediate
Cydohexans Nylon intermediate
1,2-Ditromoethane Intermediate in plant growth reguiator
1,3-Dichiorobenzene m-Chlorophenol Intermediate, Intermediats In the production of Isocyanates
1,2-Dichloroethane Ethyl chloride production, production of chlorinated solvents, vinylidens chiorlde, stc. |
1.2-Dichioroethylene Chiorinated ethylene intermediate
1,2-Dichioropropane Intermediate for chlorinated solvents
1.3-Oichioropropylene D-D mixture (poison) intermediate
Disthyl sulfate - Alkylation reacton intermediate
Dimethyl sulfate Alkylating agent to produce msthyl derivatives of thiols, etc.
NN-Dimethylaniline Synthesls of vanillin, and used in akyating agents
Epichlorohydrin Glycerine manulacturing .
2-Ethoxyethanol Organic synthesls
Ethylbenzene Styrene monomer Intermediate
Formakiehyde Production of hexamethylene-triamine, pentasrythritol, 1,4-butadiens, timethylpropans,
phthalic anhydride, sofid urea, acetylene chemicals, MDI, etc.
Hexachlorocydopentadiens Flame retardany, insect, and resin intermediate
pentadiens resin intermodiate
Hydrogen cyaride Manutacturing of adiponitrile, methyl methacrylate, etc.
| tsopropt alcohol Manulacturing of acatons, atc.
Methano! Manufacturing of formaldehyde, methy and butyl ethers, acetic add, chloromethanes, etc.

Methyl acrylate

Film and polymer intermediate

8/11/88
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PH Assodiates, Inc. RELEASE INFORMATION - CONSUMPTIVE INTERMEDIATES
Subcategory Chemica Comment
Liquid Nitrobenzene Derivative of anifine
Phosgens Toluene disocyanate production, methylene diisocyanate production
Propionaldehyde Manulacturing of proplonic actd
Pyridine Manulacturing of piperidine, quaternary salts, etc.
Quinofine Manufacturing of dihydroquinolines, quinophthalones
Satrole Hefotropin intermediate

Sodiumn hydroxide {soluion)
Sodium hydroxide (solution)
Styrene oxide
Tetrachloroethylene
Titanium tetrachloride
Toluene
1,1,2-Trichloroethane
1,2,4-Trimethyibenzene
Vinyl acetate

Vinylidene chloride

Xytene (mixod isomers)
mXylene

o-Xylena
p-Xylene
2,6-Xykdine

Acstamide

Auminum oxide

Bonzamide

Biphenyl

Caldum cyanamide
Catachol

Chioroacetic add

m-Cresol

p-Cresal
4,4'-Diaminodiphenyl ether -
Diaminotolusne (mixed isomers)
1,4-Dichiorobenzene
1,2-Diphenyhydrazine
Hexachiorobenzens
4,4'-tsopropylidenediphencl
Mdleic anhydride
4.4'-Methylenedianitine
Molybdenum rioxide
Naphthalene
5-Nitro-o-anisidine
4-Nitrophenol
p-Nirosodiphenylarrine
Octachioronaphthalene
Osmium taroxide

Phenol

Phosphorus (yellow or white)

Plcric acid
Quinone
2,4,5- Trichiorophenc!

Manutacturing of sodium salts, sodum chiorite, sodium chioroacetate, sodium cyanide,
sodium formate, etc.

Manufacturing of bstaphenethyl alcohot

Manufactring of fluorocarbons

Manulacturing of metals, organics, and inorganics contaning ttanium

Bonzoic add, benzaldehyde production, manufactring of benzene and TDI
Manufacturing of 1,1-dicioroethylene

Manulactwring of trimetallic antydride

Manufactring of ethyleneivinyl acetats

Tetrachloroothylene/trichloroethylene production, raw material to produce refrigerant 426
Manutacturing p-xylene, o-xylene, and m-xylene

Manufacturing of isophthatic acid

Manufacturing of phihalic anhydride

Manufacturing of tetephthalic acdid

Manufacturing of lidocaine, and bipivacaine

Raw materid in organic synthesis

Aluminum metal intermediate

Benzonitile intermediate

intermediate for other biphenyls

Cyanamide and calcum cyanide intermediate

Varloty of usos

Variety of uses

Pharmaceutical and flavors, rubber intermediate

Variety of intermediate uses

Polymer intermediate

TD! intermediate

Production of 1,2 4-trichiorobenzens

Benzidine imermediate

Manulacturing of pentachiorophenol

Manufacturing of tetrabromobisphenol A

Manutactiring of fumeric and maleic adds

- |Manulacturing of methyl Isocyanates

Manutacturing of molybenum compounds

Derivative for phthalic anhydride, synthesis of tanning agents
Manufacuring of dlazo compounds

Dedvative for acetomenophen

Manutacturing of vinyl monomer, polymer trhibitor
Manufacturing of tetrachioro-

Potassium osmats production

Caprolactum production, manufacturing of bisphenol A, akyl phenols, xyenols, and anfine
Manutacturing of pentasitfide, phosphorus trichioride, potassium, caldum, and
sodum phosphates

Manutacturing of picamic add and inhibitor In chioroprene storage
Manufacturing of hydroquinone
Variety of uses

811/88
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* PE! Assodates, inc. RELEASE INFORMATION - DISINFECTANTS AND REPELLANTS 8/11/88
—Alr tolez Waslewalef rolo Soid and nonaquoous figud rel onal exp
“Releass Release T Helease or Reloase
Typos ol | Relsase estimaton } Types of ]| Release esimaton Onsite land] Offsite | transfer Onsite ostimation | Types of | Exposure
Subcategory reloases  { requency Convols in use method i frequancy Contols in use mathod releasa | transfer | froquency | weatment methods method axposires | frequency Contrdls in use
Liquid Volatiization} Routne Process endosure W product | Sporadic None Plant records]  Nane Disposal | Sporadic Nore Engneering |Volatilization| Routine Process enclosure
dring estimate | Is water- of spills of oft-spec estimate | during mixing
mixing of based, spils fproduct from plant
disinfoctant/ canbe disposa
repoliant released to records
water
Routne Nore None N/A Nong N/A None None N/A Nong N/A inhalaton { Routne | Personal protective
of estimate and dermal
disinfectant/ axposure
repeliant
Sold Processing Continuous None None N/A None N/A Nore Disposal | Sporadic None Dusting of |intermittent) Local exhaust
of solid into estimate of off-spec estimate product ventiiation, personal
product form product from plant during protactive aquipment
\ records handing (gloves)
~Subcategory ~ Chemicd Comment
Liquid Dibutyl phthalate Insect repelient
Dimethyl phihlate . |insect (mosquito) repetiont
Peracelic acd Disinfectant and antiseptic in research
Sodium hydroxide (sohsgon) Disinfectant
Soid o-Cresol Active ingredient in disinfectants
Hexachloroethane Moth repellent
Naphthalene Moth repetiont
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PEI Assodiates, Inc. RELEASE INFORMATION - DYE AND PIGMENT CHEMICALS 8/11/88
At rel = "Wastowaler releasos Solid and nonaqueoUs iquid el Occupational exposures
Release Reloase Release or Reloase
Types of | Release estmation | Types of | Release estimation |Onsite Iardl Offsite | tansfer Onsite estimation § Types of | Exposwe
Subcategory releases | frequoncy Contols in use method releases - | frequency Controls in use method reloase { wansfer | frequency | treatment methods method exposures | frequency Controls In use
. Dyeppigment Roloase of lnterminemf Use of separate room For water- | Sporadic None Norw Nore N/A None N/A Exposwre to [intermittent] Use of separate room
panticulates 10 storo and mix dyes | esimate | based dyes estimate dye powder with ventilation to store
potential or 1o mix and mix dyes
transfer of release from
powder dys/ deanup and Dermal Sporadic | Personal protective
pigment spits exXposure to equipment
dye/pigmert
after mixing
- Dye additve  [Release duringIntermitent] Same as those used to For water- | Sporadic None None None N/A None N/A Exposwre to lintermittent]  Personal protective
handing of contol dyo or pigment | estimate | based dyos ostimate additive equipment
ddditve prios - potential er 0 mixi
o formutation relsase from
of dye deanup and Dermal Sporadic { Personal protective
spills exposure to equipment
additive
after miaing
Consumptive  Release anrd Routne | Similar to consumptive Spils of | Sporadic None Nore Nore N/A Nore N/A Exposure to | Sporadic | Personal protoctive
intermediatein | handing of Intermediate category | estmate | chemical estimate chemical squipment
dye/pigment chemical with controls based on prior to priof to
manylacture duing - physical state of e consumptive consumpiive
production of chemical use to use to
dye/pigment poducs | - produce
prior to dye/ dyespigment | dye/pigment
{formation
Dye carrier Release | Continuous Condenser Mass balance] If watsr Sporadic Nore Enginoering None Nore N/A None N/A Cleaning lmeminenJl Personal protective
salvent during drying basedon | soluble may estimate and other equipment
of dye usage of the | be released maintenance
demicalless] ~ duing
quantity re- |  deaning
covered from| operations or
condenser | during textle
and quantty | drying
retained in
toxtile
Subcategory Chemicd Comment
Dyespigment  [Acetonitrite Texile dyeing
Auminum oxide : Pigment use .

C.l. Add Green 3

C.I. Basic Green 4
C. Basic Red 1

C.\. Disperse Yellow 3
C1. Food Red 15

C. FoodRed 5

C.1. Solvort Orange 7

G.1. Adid 8ug 9, dammonium salt
C.\. Add Blue 9, disodiumsalt

mmtum.mmmum;mmtupmdagm,mm
Add dye for woal, silk, nylon, and leather; intermediats for production of pigments, food dye
Add dye for many applications and pigment intermediate
Basic dye for many applicalions and pigment imermediate
Basic dye for many applications and pigment intermediats
D’Dlwmm
]
Dye and pigment intermediate
Solvent dye -
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PEI Assodiates, Inc. RELEASE INFORMATION - DYE AND PIGMENT CHEMICALS
Subcategory Chemical I Comment
Dyepigment  {C.I. Solvent Yellow 14 Solvent dye
C.l. Solvent Yellow 3 Solvert dye
C.. Solvont Yellow 34 Solvent dye
C.l. Vai Yellow 4 Dyeo for cotlon, silk, wool, and paper
Catechol (Oxidaton base for fur and hair dye preparations
3,3-Di Pigment
Direct Black 38 Dye
Direct Blue 6 Dye
Diroct Brown 95 Dye
Dyo additve Accelerant in formutation of dye carriers for toxtle dyeing
2,4-Diamminoanisole sulfate Oxidation base for fur dyelng; previously used in hair dyes
2.4-Diarminoanisale ‘Oxidation base for fur dyeing and dye irkermediates
2.4-Diaminowluens Developer for direct dyes and dye and pigment intormediate
N.N-Dimethylaniine Usod in dyes
4-Nirophenot Used in dyostulls
Consumptive | 1-Arrino-2-methylangvaquinone Dyeo Intermodiate
intermediate in ]2 Antivaquinone dys Intermodiate
dye/pigment  14-Aminoazobenzene | Solvent dye intermediate
manutacture  {4-Aminobiphenyl Once used as dye intormediate
Aniing Used in the production of dyes and pigments
o-Anisidine hydrochioride -|Oye intermodiate
0-Anisidne Dye intermediate
pAnisidine Dye and liquid arystal intermediate
Benzoic tichlorid Dye intermodiate
C.1. Add Blue 9, dammonium salt Adid dye for woal, sk, nylon, and leaher; imanmediats for production of pigments, food dye
C.1. Add Blue 9, disodiumsalt Add dye for wool, s&k, nylon, and leather; intermediats for production of pigments, food dye
C.. Add Green 3 Acid dye for many apgplications and pigment intermediate
C.l. Basic Green 4 Basic dye for many applicatons and pigment intermediate
C.. Basic Red 1 Basic dye for many applications and pigment intermediate
C.L Food Red 5 Dye and pigment intermediate
Dye intermediate
2,4-Dichiorophenal Dye intermediate :
4-Dimethylaminoazobenzone Used In Solvent Yellow 2 manulachre
3,3 Dimethytbenzidine Mantdacture of yellow, orange, and red dyes
2.4-Dinirophenal Dye Intermediate
2,6-Dinitrotoluone Dye intermadiate
4,4'-Mothytenebis (N,N-dmethyl) bonzenarrine Dyo Intermediate
4.4'- Dye intermodiate
Michler's ketone Dyo intermodiate
alpha-Naphthylamine Oye intermodate
beta-Naphthylamine Azo dyo intermodiate
5-N¥o-0-ansidine Marutacturing of dazo compounds
p-Nitrosodipherylamine Dye intermediate
p-Phenylenediamime Dye delveloping and halr dye, Violet 3, and Direct Black intermediate
Suituric add Used to manufactre inorgaric dyes
4,4-Thiodianiline Mordant Yeflow 16 intarmediate
Titanium tevachioride Usad to manufachure titanium dioxide pigments
o Tokidne Dye imermediate
2,6-Xyldine Dyostufis intormediate
Oye carder  {Acstamide Dye solvent for taxtiies
solvent Diethyl Dyo carier % acelerate drying
Dimothyl phihalate Dye carrier

8/11/88
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PEI Assodiates, inc. RELEASE INFORMATION - ELECTRONIC USES 8/11/88
AT tel Waste ] Sold and ol ous liquid rel Ocoupaiona exposures
Reloase Release of Reloase
Types of | Release estimaton | Types of | Release estmation |Onsite land} Offsite | transfer Onsits estimation | Types of ]| Exposure
Subcategory leases [ roquency Contols in use method ) frequency Convols in use method release | transfer | fequency | teatment methods fethod exposwres | requency Controls in use
Component etching | Procoss and lmominamL Scrubber {Mass balance] Spills, waler | Sporadc Neuvralization H None Otsposal intermittent Neutrdizaton Handing of jintermitieny Closed-toop Yranster,
storage basedon | rinse afier moasurement of waste estimate { chomicals porsondl protective
venis Uusage etching adds basedon | prior to use equipment
plant disposal
records
Solvent Evaporation | Continuous| Condenser of carbon |Mass balance}  Spills Sporadic Norw 1) Monitoring]  Nane Nore N/A None NI/A Handing of lmeminantJ Personal protective
of solvent adsorber | basedan data solvents prior equipment
duing use solvent 2) Emission to use
usage factors
Evaporation | Continuous None
of solvents
during use
Other Handing Jhlemine Unknown Nore N/A Nore N/A None Nore N/A Naone N/A Handing of JlnteminemJ Personal protective
losses estimate ’ chemical equipment
prior to use
Subcategory _Chemica Comment
Component atching [Chiorine Etching compound
Formaidehyde Etching compound
Hydrochioric add Etching compound
Hydrogen fluorido Etching compound
Nitric add ing compound
Phosphoric acid Etching compound
Sodium hydroxide (solution) Etching compound
Sufturic add Esching compound
Solvent Acstone Solvent used in semiconductor manufactring
Anifine Solvent used in semiconductor manufacture
Chiorobenzene Solvert used in semiconductor manutacture
Chloroform Solvent used in semiconductor manufactre
Chloromethane Solvent used in semiconductor manufacture
Dichioromethane Solvent
2-Ethoxyethanol | Solvent used in printed circuit boards
Freon 113 | Sotvent
Methanol Solvent used in semiconductor manufactre
2-Methoxyethanol Solvent used in printed circuit boards
Methyl ethyl ketone Salventt used in semiconductor manufacture
Mothyt ethyl ketone Solvent used In semiconductor manufactre
Tetrachiorosthylene Solvent
Toluene Solvent used in photoresist fim
1,1,1-Trichlorethane Solvent
Trichiorosthylene Solvent
Xylene (mixed isomers) Solvent used in photoresist fim
Other Bromoform QIA programs in electronics

Hexachloronaphthalene

Companent In electrical encapsulating compounds and capaditor impregnants
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RELEASE INFORMATION - EXPLOSIVES

a/11/88

PE Assodates, inc.
Air reloases W rel ~Sold and no ous liguid reé Ocoupational expc
" Release Release Release of Release
Types of | Reloase estimaton | Types of | Release ostimaion JOnsite land| Offsite | transter Onsite estimation | Types of | Exposure
Subcategory releases | frequency Convols in use method roleases | requency Controls in use method rolease | transfor | frequency | teaimem methods method oxposures | requency Confrols in use
Explosive Nore N/A None NIA Nore N/A Nono N/A None [ Disposal of intermittent] Detonation Nore N/A N/A
constituent off-spec estimate
product
Consumptive Handling ImominemJ Depends on physical Spits Sporadic None Enginearing | Nono Nong N/A Nons NIA Depands on !mermfttemﬂ Parsonaf protective
intormodiate in | losses prior state of the chemica | estimate - estimats physical equipment
explosive  { touseln - fom plant stats of
manufacture explosives records of chemical
spils
Subcategory Chemicd G
Explosive Aumrinum (fume or dust) | Powder used in explosives manutacture
constuen  |Nimoglycerine Dynamits and smokatess gun powder
Picric acid | Secondary high explosive
Consumptive  |Acetamide Antacid in explosives manufactre
intermediate in | Nitic acid Manufacture of ammonium nitrate explosives
oxplosive .o
manufacture
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PE Assodictes, Inc. RELEASE INFORMATION « FOOD USES 8/11/88
At reloases Wastowatef rel Sold and nonaqueous liguid rel Ocapationd ex
~ Reloase " Release lease of Relsase =
Types of | Releaso estimation | Types of | Release estimation |Onsileland| Ofisite | transter Onsits ostimation | Types of | Exposwre
Subcategory J frequency Controls in use method roloasos | frequency Conrols In use mothod reloase | transter } frequency mothods method exposuwres | frequency Conpols in use
Food additive Release lmaminemL Closed-loop transfor Nore N/A None N/A Norw None N/A Nong N/A Handing o ImemmemL Personal protective
nadh; systems . esimate additive priof aquipment
of tiquid to tood use
additives
Food processing Process  {intermittent] Absorber, condenser, |1) Engnsuth Sgils Sporadic Urknown Nore Disposal | Sporadic None Engneedng | Handiing of fhlaminsntL Personal protective
Vonis scrubber estimate ostimate of process estimate demical equipment
2) Monitoring based on waste j based on kmonouso
data plant records plant disposal| in process
3) Emission of spills records
factor :
Storage | Contruous Absorber Engineering
vents ostimate
using EPA
AP methods
Transter | Routne Solvent recovey  {1) Engnasmgr
fosses system estimate
using EPA/
API methods
2) Emission
tactor
Subcategory Chemicd Comment
Food additive | Diepoxybutane Prevents microblal spollage
Saccharin S
Food processing | Dichloromethane

Hydrochtoric adid

Food

Usad in spices and beer hops and coffoe extraction solvent
processing
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PEl Assodates, Inc. RELEASE INFORMATION - FUEL COMPONENTS
Ar el . Wastowaor rel Sokd and nonaqueous Equid rel Ocapatona exposures
Releass Reloase Helsase o Rolease
Types of | Releaso estimaton | Types of | Releass estmation |[Onsiteiand| Offsite | transfer Onsite ostimation [ Types of | Exposure
Subcategory roleases | frequency Controls in use method roleases | frequoncy Controls in use method reloase | transtor | frequency §  eatment mothods method (PO frequency Controls In use
Fuel addltive Storage {Continuous]  Condenser, flare, Enginoering | Fuelspils | Sporadic Nore Plart records|  Nomo None N/A Nore N/A Teanster | Routne | Closeddoop wanster,
losses absorber estimate of spiis operations personal protoctive
using EPA/ oquipment
APl method
Trangter | Routne | Floating roof tank, vent
losses to flare or condonser | estimate
using EPA
AP| method
Nudiear fuel None N/A Noro N/A None N/A None N/A Unknown | Unknown | Unknown Unknown Unknown | Unknown | Unknown . Unknown
Rocket fuel Storage  } Continuous Uninown Engineesing Nore N/A Nono N/A None Nano N/A None N/A Transfor | Routine | Closed-loop transfer,
losses estimate operations porsonal protective
using EPA oquipment
APt method
Transfer | Routne | Cloosed-loop ransfer
losses ' estimate
using EPA/
APl method
Subcateqory Chemical Comment
Fuel additve  ]tent-Butyl alcohol High octane blending component in gasoline
1.2-Ditromoethane Gasoline additve
2-Methoxyethanol Ant-icing tuel additive
Methyt tent-butyl ether High octane additve
Toluene Octane-boosting componant
Nudear fuel | Thorlum dioxide Fuel in nudear reactors
Rocket fudd | Aluthinum {fume or dust) Consttuent in rocket fuols
Dibutyl phthalate Propeflant plasidzer
1,1-Dimathyl hydrazine Rocket fusl propelant
Methy! hydrazine Rodket propeliant
Niroglycerin Propoflant ’




0Z-2

PEl Assodates, Inc. RELEASE INFORMATION - HEAT EXCHANGE CHEMICALS, LUBRICANTS, AND HYDRAULIC FLUIDS 8/11/88
At rof Wastewater reloases Sokd and Nonaqueous BQuid reloasas Ocoupational exposures
Release ~ Releaso Releass or Reloase
Types of | Relsase esimation | Types of | Rolease esimation [Onsits land] Offsite | transfer Onsite estimation | Types of | Exposure
Subcatogory i froquency Contols in use method roleases | frequency Contols in use method relogse | transfer } foquency | ¥eatment methods mothod exposises | tequency Controls in use
Additive [Dusting during[intermittent] None Wasting of [intermitt Nore Engeering | None | Colisction Jintermitten  Use to recover heat Plant Dermal Sporadic | Personal protective
handing prior esimaw | spills, leaks MT esimate for disposal value disposal QAPOSUre equipmond (gloves)
to addition down sewer of recycle records
fuid
Hydraulicheat Leaks Sporadic Absorbants to Engineering | Washingof |intermittent] Nono None | Collaction Imeminenn Recyde by filyation Plant ihalaion | Sporadic | Personal protective
exchange fluid collect fquid splis estimate | spills, loaks estimate for disposal and/or distillation; use | disposa | or dermal equipment (goves)
down sewer o recycle to recover heat value rocords exposure
Lubricant Spils, Isaks | Sporadic Absorbants to : Washing of th None Noe | Collection [intermitteny] Recyde by filration Plant Dermal Sporadic | Personal protective
collect spills esimate | spils, leaks . estimate for disposall and/or distillation; use |  disposal axposure equipment (ghoves)
down sewar or recycie 0 recover heat value records
Subcategory Chemca Comment
Additive Hexadhorosthane Formulaion of extreme pressure lubricants
Malelc anhydride Lube oll additves
4.4'-Mathylenod aniline Antioxidant in ube olis
Octachioronaphthalens Cutiing oll coolants
2-Phenylphenol Disinfoctant in autiing ofis
Hydraulicheat |Biphenyl Heal yanster and hydraulic fluid
exchange fluid  |Bis(2-ethylhexyl) adipate Hydrauiic fuid
sec-Butyl alcohol Hydraufic brake fluid
Ethyleno Antifreozo
Freon 113 Refrigerant
Polychiorinated biphenyls insutating fuld in Yansformers and hydraulic Sulds
Lubricant Bis(2-ethyihexyl) adipats Lubricant
Chioromethane Production of Jubricants




12-0

PE Assodiates, Inc. RELEASE INFORMATION - LABORATORY USES 8/11/88
-
"7 rel0ases ‘Waslowator reloa —_Sokd and Nonagquaous RQuid rol Occupatonal
g T Ticko=se T Poloase of Teleass ~
Types of | Roleass esimadon |1 Types of | Rolease esgmation 10nsite land] Offsite | transfer Onsiig estimation | Types of { Exposire
Subcategory } releases | kequency Contyols in uso mothod roloases | requency Conols In use mathod folease | transter | & ¥oatment methods mothod | exposures | trequency Contrals in use
Indicator/stain Noe N/A Nore N/A Disposal | Sporadic Nong Esimate Nore None N/A None N/A Poten§ad | Sporadic | Personal protective
down based on dormal equipment (gloves)
sanitary usage exposure
drdn records
Laboratory reagent| Raleasod | Sporadic Nons Mass bajance] Disposal | Sporadic Nore LMBS bdamnw Nore Disposa [intermittent Noro Engnesring | inhalation |intermitton Laboratory hood,
or solvert ¥om lab based on down basedon - of lab estimats | or dormal personal protective
tood usage less sa:;:ry usage less waste fomid | exposure equipment (goves)
quantity Quantity records
consimedin reloased bomy curing sage
reaction, {ab hood or
dsposed of disposed of
jpown sanitary as solid
sower or wasts
disposed of
as solid
r waste
Research chemical | Released | Sporadic Nore | Mass baiance) Disposad | Sporadic None Mass balance]  Nane Sporadic None Inhalation | Sporadic |. Laboratory hood,
from lab based on down based on of lab ostimate | or dermal persona protective
hood usageless | sanitary usage less waste fom lab exposure equipment (gioves)
quantity drain quantity records dutnguse
in consumed in s
reaction, reaction,
disposad of released Fomy
+10wn lab hood, or
sower of disposed of
disposed of as solid
as sofid waste
waste
Subcategory Chemca Comment
Indicator/stain  |C.1. Add Blue 9, dammonium salt Indicator, bological stain
C.). Add Blue 9, disodum sait indicator, bidlogicdl stain
C.|. Add Green 3 Indicator and biological stain
C.l. Solvent Yoflow 3 Biological stain
Laboratory reagent|Acetonitrile Solvert in HPLC
orsoiverd  [pAnsidne Analyical reagent
Bromoform Lab roagent
C.\. Salvent Yollow 3 Analytical reagent
Catochol Analytical reagent
Chioromethyl methyl ether Roagent
Hydrazine sulfate Analytcal tosing of blood
Thioacetamide Lab chemical
Research chemical |2-Acetylaminofiuorene No commerdial use
Benzidne Research chemical
Bis{chloromethylJather No commerdid use
Dichiorabromomsthane No commerdidl use
Dispoxybutans Reasearch reagent
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PEI Assoaates, inc. RELEASE INFORMATION - LABORATORY USES
Subcategory Chomica Comment
Research chemical | Hex: Research use
4-Nitrobiphenyl Mo commerdal use
2-Nitrophenol No commeccial use
N-Nitroso-N-ethylurea Research use
N-Nitroso-N-methylurea Research use
N-Nitrosodi-n-butylamine JResearch use
N- amine Research use
N-Nitrosodiethylamine Research use
N-Nitrosodimethylamine Research use
N-Nitrosomethytvinylaniline [Rosearch use
N-Nitrosomorphotine Research use
N-Nitrosonornicotine Research use
N-Nitrosopiperidine |Research use
Quinoline Anafytical reagent
1,1,2,2-Tetrachloroethane Analytical reagent
o-Toluidine hydrochioride |Research use
Triaziquone No commerdal use
2,4,6-Trichlorophenol Research use
Tris (2,3-dbromopropyl) phosphate No commerical use
Urethane Biocherrical research

8/11/88
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RELEASE INFORMATION - MANUFACTURE OF THE CHEMICAL
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—Wastowatef ral

_Sotd and nonaqueous liquid reeas

Ocoupational exposure

Subcategory

Types of
reloases

Release
frequency

Controls In use

estimation
method

Types of
roleases

Reloaso
frequency

Controls In use

estimation

o

Oftsite
transter

Release or
transter
¥oequency

Onslte
yoatment methods

estimation
method

Types of
exposures

Exposure
frequency

Controls in use

Gas

Volatile liquid

Process
venis

Storage

refief
valves

emissions

Process
vents

Storage
vents

Transfer
losses

Fugitive

emissions

intermittent

Inlerm'nemﬂ

Rare, sarubber

Vent to flare

Inspecton/mainenance

Condenser, fiare,
absorber, scrubber

Foating roof tanks,
vent to flare or

Closed-loop vansfer,
Vapor recovery

Inspectiorvmalntenance

1) Engnesring]

estimate

data

estimate

Emission
tactor
with soms
don/
leak rate/
component
count

1) Engneating
ostimato
2) Monitoring
data
3} Emission
factor

1} Engneering]
esimate
using EPA/
API method
2) Emission
factor

1) Engineering]
estimate
using EPA/
API method
2) Emission
factor

1) Emisslon
factor with
some

teak rate,

component
count .

maasure-
ments

Not fikely; if
product is
gas dissolved

in water

spills could be

reloased to
water

upset, spills

Sporadc

Sporadic

Aoration used for
treatment of other
chenicals would also
fomove hese gases

Surface impoundmert
o {agoon with biological
treatment, aeration,
or POTW

Plant records

of spills of
gas in walsr
sohgons

estimate
based on
plant records|
of upsets
and spils

Nore

of stif
bottoms,
off-spec

N/A

Sporadic

Nore

Solvent recovery,
indnoraton

N/A

estimate

from plant
records

Sanping
Maintenance

Sampiing
Maintenance

Transfer
operations

Routine
lnleminemL

Routine

htomiﬂenlL

Routine

Closad-oop samping

Personal protective
squipment

Closed-loop sampling

Porsonal protective
oquipment

Closed-oop yansfer,
persona protective
equipment
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PEI Assodiates, Inc. RELEASE INFORMATION - MANUFACTURE OF THE CHEMICAL 8/11/88

Ar reloases W ) Sold and nonaq liquad rel Ocoupationa exposures
Release Reloase Release or “Release
Types of | Release ostimaion | Types of | Release esimation JOnsiteland] Offsite | transfer Onsite estimation ) Types of } Exposwe
Subcategory ] fraquency Controls in use method reloases | trequency Controls in use method reloase | transtor | requency | treatment methods method exposures | trequency Controls in use
Low volatile iquid | Frocess | Sporadic Condonser, fare,  |1) Engnesring]  Process | Sporadic | Surface impoundment, § Enginesring Disposal | Sporadc Solvert racovery, Engnearing | Samping | Routine | Closed-oop samping
vents absorber, scrubber estimate | upsats, spills tagoon with biological estimate of still indineration estimate
2) Monitoring treatment, aeration, based on bottorns, from plant | Maintenance lmafmmem{ Personal protective
data or POTW plant records off-spec disposal equipment
of upsets product rocords
and spills Transfor | Routine | Closed-oop transfer,
- operations personal protective
Storage Continuous Because of low Engineering '
vents volatiity, probably no | estmate
controls from EPA/
API method
Transter | Routne Because of low
losses volatiiity, probably no | estimate
controls from EPA/
APl method
Fugitve | Continuous None
emissions esimate
basd on
comparison
with volatile
chemicals
adjusted for
difference in
vapor
prossure
Sold Rolease of |Contrnuous| Fabric fiter, scrubber | Enginsering | Release from| Confiruous] Settfing tanks, filtration | 1) Monitoring} Process | Process lmaminam‘ None Engnearing | Dustingof | Routine Local exhaust
particulates . estimate | water based data waste waste estimate meﬂm ventitation, personal
during drying mmln* 2) Engineering packaging protective equipment
|and packaging processes of estimats
from
scrubber
wastewater
Waler solution Mixing of | Sporadic |  Control of dusting Engnoerng |  Spillsof | Sporadic None Plant records|  None None N/A N/A NI/A Dermal Sporadic | Personal protective
chemical and prior to mixing with esimate chemical of spills exposure to equipment
water 10 water in water sotution

form solution solution
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PE) Assodates, Inc. RELEASE INFORMATION - MANUFACTURE OF THE CHEMICAL
Subcategory
Gas Ammonia Chiorine dioxide Ethylene Mustard gas
1,3-Butadiane Chioroethane Ethylens axide Propylene
Carbonyl suifide Chioromethane Freon 113 Vinyl bromide
Chiorine Dlazomethane Hydrogen fuoride Vinyl chioride
Volatite liquid | Acetaldehyds Chioromethyl methyl other Hexachloro-1,3-tutadiens Proplonaldehyde
ACBtone Chloroprens Hexadhorocydopentadiens bata-Propriolactone
Acotonitile Crasol (mixed isomers) Hexamethylphosphoramide Propylene oxide
Acrolein m-Cresol Hydrazine . Propylenaimine
Acrylic add Cumene Hydrochloric add Pyridine
Acrylonitrile Cumene hydroperoxide Hydrogen cyanide Quinoline
Altyl chioride Cydohexane tsobutytraldehyde Satrole
Aniline 1,2-Ditromosthane Isopropyl alcohot Styrens
Benzal chioride Dichiorobenzene (mixed isomess) Methanol Styrene oxide
Benzens - 1,2-Diddorobenzene 2-Methoxyethanat 1,1,2,2-Tetrachioroethane
Banzolc trichkide 1,3-Didhlorobenzene Meothyl acrylate Tetrachiorosthylene
Benzoyl chioride Oichiorobromomathane Mothy! ethyi ketone Titanium tetrachioride
Benzyl chloride 1.2-Dichkoroethane Methyl hydrazine Toluene
Bis(2-chloro-1-methyl ethyl) ether 1,2-Dichioroathylens Methyl lodide Toluene-2,6-dilsocyanate
Bis(2-chioroethyl) ether Dichloromethane Methy! isobutyl ketone o-Tohidine hydrochioride
Bis(2-ethytheryl) adipate 1,2-Dichloropropane Methyl Isocyanate o-Tokidne
Bis(chioromethyf) ether 1,3-Dichloropropylens Methyl methacrytate 1,2,4- Trichiorobenzene
Bromotorm Diepoxybutane Methyl tert-butyl ether 1,1,1-Trichioroathane
Bromomethane 1,1-Dimethyl hydrazine Methylene bromide 1,1,2-Trichioroethane
Butyl acrylate Dimethyl suifate Nitic add Trichloroethylone
[n-Butyl alcohdl N.N-Dimethylanitine Nirobenzone 1,2,4-Trimethyibenzene
sec-Butyl alcohol Dimethylcarbamyl chiori Nivogen mustard Vinyl acetate
tent-Butyl dlcohol 1,4-Dioxane - Nizoglycerin chioride
1,2-Butylene oxide Epichiorohydrin 2-Niyopropane Xylone (mixed Isomers)
|Buyraidetyds 2 Ethoxysthanol N-Nivosodietlarine m Xylane
Carbon disutfide Ethyl acrylate N-Nitrosomethytvinylanifine o-Xyleno
Carbon tatrachioride Ethyibenzene Peracotic add p-Xyleno
Chiorobanzens Elensimine Phosgane 2,6-Xyidine
Chloroform Formaldehyde
Low volatle  [o-Anisidine hydrochiaride Dibutyl phthalate N-Nirosodi-n-tutylarmine Polychlorinated biphenyls
iquid o-Anisidne Digthy!l phthalate N-Ntosodi-n-propylamine Propane sultone
p-Anisidne Diethyl sulfate N-Nittosodmethylarine Sulfuric add
Butyl benzyl phthalate Dimsthyl phthalate N-Ntrosonomicotne Toluene-2,4-disocyanate
Di-(2-ethyihexyl) phthalate n-Dioctyl phthalate N-Nitrosopiperidine Tris (2,3-dibromopropyl) phosphate
2,4-Diaminoanisol sulfate Ethyleno giycol Phosphoric acid
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PEl Assodates, Inc. RELEASE INFORMATION - MANUFACTURE OF THE CHEMICAL
Subcategory
Sold Acotamide Cuplerron Hydroquinone N-Nitrosomorpholine
2-Acotylaminofiuorens Decabromodiphenct axide 4,4'isopropylidenadiphencl Octachloronaphthalene
amide 24-Diaminoanisole Malelc anhydride Osmium tatroxide
Aluminum (fume of dust) 4,4"-Diaminodiphenyl ether Melamine
oxide Olaminotoluens (mixed isomers) Mothylenstis (phenylisocyanats) Phenol
1-Amino-2-metylanthraquinone 24-Diaminotoluens 4,4'-Mothylenebis (2-chioroanitine) p-Phenylenedamime
2-Aminoanthraquinone 3,3"Dichiorobenzidine 4,4-Methylenebis (N,N-dmethyl) benzenarrine 2-Phenyiphencl
4-Aminoazoberzene 24-Dichiorophend 44" Methylenodaniine Phosphorus (yellow or whits)
4-Aminobiphonyl Disthanolamine Mdhlor's ketone Phthalic anhydride
Anthracene 3,3-Dimethoxybenzidine Molybdenum trioxide Picric acid
Asbestos 4-Dimsthylaminoazobonzene Quinone
Barzamide 3,3 Dimetytbenzidine " Saccharin
Benzidne 2,4-Dimethytohenot beta-Naphthytamine Terephthalic add
Benzoyl peraxide 2.4-Dinivophenal Nitrilotriacetic add Thioacetamide
2,4-Diniyotoluens 5-Nitro-o-anisidne 4,4'-Thiodianitine
Caldum cyanamide 2,6-Dinivotoluens 4-Nitrobipheny! Trdourea
Catechol 1,2-Diphenythydrazine 2-Nivophenol Thorium dioxide
Chioroacetic add tioursa 4-Nrophenol Titanium dioxide
2-Chioroacetophenons Hexadhloroberzens N-Nitroso-N-ethylurea Triaziguone
p-Cresidine Hexachloroethane N-Nitroso-N-methylurea 2,4,5-Trichlorophenol
0-Cresol Hexachloronapthdene N-Nitrosodiphenylamine 2,4,6-Trichlorophenol
1p-Cresal Hydrazine sulfate p-Nitresodiphenylamine Urethane
Ammonium nivato (solution) Ammonium sultate (sohution) Sodium hydraxide {soluion) Sodium suftate (solution)

Water solution
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PHl Assodates, Inc. RELEASE INFORMATION - OTHER USES 8/11/88
Rr releasos Wastowater rol Sold and nonaquoous iquid releases Occipationd exposures
~ Release Reloate Release or Release
Types of | Roleass osmaton | Types of ]| Roleass estimation |Onsite land| Offsite | wansfer Onsito estimation | Types of | Exposure
Subcategory releases | frequency Controls In use method roloases | frequency Controls in use mathod rolease | transfor ] froquency | ¥eatment methods method exposwres | frequency Controls in use
Gas Starage | Sporadc Nore Nore N/A Nore N/A None None N/A Nore N/A Storage  {intermittent Nors
leaks ostimale loaks
trom plant
records of
loaks
Liquid Handing | Routne Uninown Enginesring | Usestoo | Unknown Unknown Unknown | Uses too | Unknown | Unknown Unknown Unknown | Exposure lnteminonl Personal protective
losses esimate | dverse to dversato | - from handling equipment (gloves)
ganeralize goneralize of chemical
Soid Handing | Routne Unknown Usestoo | Unknown Unknown Unknown | Uses oo | Unknown | Unknown Unknown Urknown | Exposwe [intermittent] Personal protective
fosses estmate | diverse o diverse o trom handing equipment (gloves)
generalize generalize of chemical
Subcategory Chemicd Comment
Gas Chlorine dioxide Odor control agent
Hydrogen fluoride Nudear uses
|Mustard gas Used in warfare
Vinyl bromide Fiber Same retardant
Liquid Acetonitrile Stabilizer for chiorinated solvents
Ammonium sutfate (solution) Caprolactum manufacturing
16is(2-chioro-1-methyt ethyl) ethes Extractant
Bromoform Fluid for ore separation
tert-Butyl acohol Denaturated for alcohol mixtures
1,2-Butylene oxide Add scavenger for dilorinated compounds
N,N-Dimothyl anifine Usedin sealants
2-Ethoxyethanol Extraction chemical
_ |Hexachioro-1,3-butadiens Manulacture of pinhole free fims
Hydrochloric add Stool piciding, chemical manutactring
Hydrogen cyanide Chelating agent
isobutylraldehyde Comoslon inhébitor
tsopropyl alcohol Varlous cosmetic uses
Methyl ethyl ketone Usad in magnetic tapes
Mothyl lodide Mothylating agent
Mathylene bromide Gauge fiuid
Nitic add Manufacturing of adipic adid, TO), nitrobenzeneaniline
Propane sultone Derivatizing agent
Propyteneirmine Specialty chemical derivatves
Quinoine Cormrosion inhibitor

Sodium hydroxide (solution)

Sodum suttate (solution)
Sulhuric add

Titanlum tstrachloride
1,2.4-Trichiorobenzens
1,1,1-Trichloroethane

Acotamide
Auminum fume or dust)

Refining of vegetatle ofis, pH conol, alkafine botte washing formulations, washing

napththalens, stabiization of sodium hydrochioric, petroleum refining, etc.

Glass mill reparing

Copper laaching, alkylation of Isobutane, Inorganic charricals, ndustrtal organkc chemicals

Smoka screéen devicas for the military
Wood preservative agent against insects
Solvent in aerosol dispensing products

Soldering flux, stabilizer, accelerator, and plastidzer in leather and films, antacid in

cosmetic

industy
Powdered duminum afloys used in manutacturing of bushing, gears, tool, and machine parts
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PEl Assodates, Inc.

RELEASE INFORMATION - OTHER USES

Subcatogory’ Chemica Comment
Sold Aluminum oxide Flame retardant fillers, absorbants, ceramics, etc.

Anthracene Ol for wood, and making screens, eic.
Arsenic Glass producton
Asbestos Coments, flooring, roofing, padking, insulaton, etc.
Banzoyl peraxide Blsaching agent
Cddum cyanamide Used In steel nitridation and desulfurization
Catachol Leather tanning agent-
Cuplerfon Roagent chemical for chelating metals
Decabromodiphenot axide Flame retardant
Digthanolamine Add absorption and commosion inhibitor
3,3'-Oimethoxybenzidine Coupling agent also used in warfare
Hexachlorobenzens Adds blus color to polytechnics
Haxachjoroethane Dégreaser In Al and Mg metals manufacturing and chain transfer agents
Hexachloronhapthalens Gaugs and instrument fuid, electroplating stop-oft chemical
Hydrazine sulfate Soldering fux, refining rare metals
4.4'-Metylonodianitine tran cotrosion inhiditor
Osmium tetroxide Used in aqua regia refining
Picric acid Oxidizor in fireworks
|Saccharin Cosmetics
Thorium dioxide incandescont agent In gas fighting
2,4,5-Trichlorophanol Perservative for rubber gaskets
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RELEASE INFORMATION - PAINT AND VARNISH REMOVERS 8/11/88

Pt Assodiates, Inc.
A ral Wastowater rel Sold and iqud 1l Ocaspational exposures
Release Helease Release or Relsase
Types of | Release esimation | Types of | Release estmation |Onsite land| Offsite | transfer Onsite estimation | Types of | Exposure
Subcatagory ) frequency Conyols In use mothod ] frequency Controls In use method rolsaso | transler | requency { Yeatment methods method oxposures | tequency Contrals in uss
Solvent in paimt Relgase | Continuous| Closed #d on mixing tank| Engineering Spils Sporadic Norg Enginearing Nore None N/A None N/A Inhdaton |[Confnuous]  Lid on mixing tank,
and varnish duing estimate estimate and desmal locat exhaust
fomovers formutation axposure ventilation, personal
protective oquipment
Evaporation | Continuous None 1) Emission Splls Sporadic Nons 1) Emission | . None Disposal leaminamf Indineration Engnesring | halaion [Continuous| General ventilation,
during factors factors of old estmate | anddermal | whils local exhaust
application 2& Mass iLMass ’ paint ’ based on exposure | stipping | ventilation, personal
) ance ance plart disposal otective equipment
based an based on " P
usage less usage less
quantity Quantity
released to released to
water or water o
solid waste solld waste
1
Subcategory Chemica Comment
Solvent inpaint  jAcetone Paint, vamish, and nall polish remover
_ andvamish  |Bis(2-chioro-1-methyl ethyl) ether Paint and vamish remover
removers Dibutyl phthalate Nai polish remover
Dichioromethane Paint stripper
2-Ethyoxyethanol Paint and vamish remover
2-Nitropropane Paint and vamish remover
Sodium hydroxide (solution) Paint remover
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PEl Assodates, Inc.

RELEASE INFORMATION - PESTICIDES, INSECTICIDES, HERBICIDES, AND FUNGICIDES

8/11/88

~ Ar rel Waslewator reloases So¥d and nonaqueous liquid rel Occupational exposures
Rolease Reloase Reloase of Reloase
Types of | Release’ estmation | Types of { Releaso estmation |Onsite land] Ofisite | transfer Onsite estimation | Types of | Exposure
Sub ] fraquancy Controls in use method ' frequency Contols in use method release | transfer ] frequency { treatment methods method exposures | frequancy Controls in use
Relgase of |Continuous{ Firation, scrubber Release form| Continuous{ Settling tanks, fitraton { 1) Monitoring]  None Process lintermitien Nore Handlingof | Routine | Process endosure, local
particulates estmate | water based data waslo estimate | pestiddes, exhaust ventilaion,
during drying © jmanufa 2) Engineering] insecticides, persond protective
land packagi processes of estimate herbiddes, oquipment
scrubber - fungicides
wastewater " produced
Roleases | Continuous Nona Run-oft, and { Intemittant None - Roleases | Nore | Continuous None Mass balance| Exposure | Routine Personal protective
duing : estimate | over spray estmate duing based on dusing equipment
aeria spray basedon | Into water application usage and | spra)
application usage and sources Quantity
percent of releasod to
chemrical other sources
remaining
akrborne
Releases |Continuous| Electrostatic charge Run-off lntomittemf Nono Roleases | None | Continuous Nono Mass batance! Exposwe | Routine | Personal protective
duing on dusing machine, | estimate estmate duing based on during oquipment
other basedon | application usage and spraying
application volatitity of quantity
methods the iquid released to
product o other sources
percent |.
particulates
femaining
airborne
Liquid Process  [Intermittent] Unknown Process | Sporadic Unknown None LDisposa! off Sporadic Unknown Handingof | Routine | Process endosure, loca
vents ’ ostimate upsats, estmale it botto! estimate | pestddes, exhaust ventilation,
spils based on and from plant | insectiddes, personal protective
plant records off-spec herbicides, equipment
Storage | Continuous| Unénown on upsets and] product records fungicides
venis estimate spils produced
: using EPA/
AP mothods
Transfer | Roufne | Closod-loop transfor
losses estimate
using EPA/
AP methods
Fugitve ] Continuous| Inspectorvmaintenance |  Emission
factor with
$ome com-
position, leak-
rate, COMpPOn-
ent count
Jnnasmermm
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PEl Assodates, Inc. RELEASE INFORMATION - PESTICIDES, INSECTICIDES, HERBICIDES, AND FUNGICIDES 8/11/88
Br 1ol — Waslowalof feleases "Soid and nonaquoous kquid raleases Ocaupational exposures
Release ‘Release Reloase or Release
Types of | Rolease estimation | Types of | Relsase osimation {Onsits land| Offsite | vanster Onsite estimation | Types of | Exposure
Subcategory reloases ] Wequency Controls in use method releases |} fequoncy Con¥ols in use method roleass ) wransfer | fequency | veatment methods method exposwes | frequency Contrals in use
Liquid Relsased | Contiruous{ Noro Enginearing | Run-off, and | Intomittent Nons Roleases Nors | Continuous Nore Mass balance| Exposure | Routine Personal protective
duing esimate | over spray esimato duing based on duing equipment
aerid spray basedon | into water application usagoand | spaying
usageand [ sources quantity
percent of releasod o
chemical other S0UICes
femaining
airborne
Released |Continuous| Electrostatic charge Run-off mwmmL None Roleases | Nore | Coninuous None Lvassba!m Exposure | Routine Personal protective
dring on dusting machine, estimate esimate duing based on duing equipment
other based on gpplication usage and spraying
application volatility of quantity
methods the quid released
product o other Sources
porcont
particulates
femaining
airborne
Consumptive Process Unknown 1) Process | Sporadc Unknown Engreadng | Noe (!sposd;ﬂ Sporadic Unknown 1) Enginoeringl Handiing of lommenJ Closed-loop ¥anster,
Intermodiate in vents T’ﬂu osémato upsets, ostmate § boto estimate 1 chemical persond protective
pesticides, etc. - 2)Montlaring] - splls based an ad 2) Mass prior to oquipment
manuaciwe data plant records off-spoc balance reaction
3) Ermission on upsets and} product
factor spliis
Storage | Continuous| Unknown
vents es¥mate
Transfer | Rouine Urknown Enginoering
lossas esimate
using EPN
AP mothods
Fugitve catmsw Inspectorvmaintenance |  Emission
factor with
50Mo Com-
[posiion, foak-
rate, COMpon
ent count
I’mmmam
Subcategory — Chemicd T Comment
Sold Adrin Insecticide for moth congrol only -
Cadum cyanamide Horbicide and sofl treatment for soibome diseases
Captan
Carbaryt insecicde
Chlorarben Horbicide manutacturo
Chiorothalond Fungidde, midewcide

240
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PEl Assodates, tnc. RELEASE INFORMATION - PESTICIDES, INSECTICIDES, HERBICIDES, AND FURGICIDES
beategory Chemical Comment
Sold 1.4-Dichiorobenzene Moth control agent
Dicofol Acaridide
4,6-Dinivo-o-cresol Herticide
Fuometuron Herbicide
Heptachior Termite insectidde
Hydrazine sulfate Blodde for lungi and motds
Lindane Insectcide
Maneb :
|Methoxychior Insacicide
Nitrofen Herbicide
Propoxur Insectcide
Quintozene Sol
Tetrachlorvinphos insectidde (houseflies)
Toxaphene Insoctcide
Trichiorfon Insecicide
Trifturalin Herticide
Ineb Fungidde
Liquid h&'ommm Sall and space furnigant
Chiordane Insecticide, no longer produced
Chiorobenzilate Acaridde
Diallate Herticide
1,2-Dibromo-3-chloropropane Pineapple pesticide
1,2-Dibromoethans Fumigant
Dichlorvos Insecidde
Ethyl chloroformate Heticdide .
Ethyleneimine Insecticide and cotton treatment
Hexamethytphosphoramide Insect chemosterilant {experimental)
Isobutylraldehyde tnsecicide
Parathion Insocfcide
1,2,4-Trichiorobenzens Herbidde and soil treatment for termites
Consumptive | Aniline Pestidde producton
Intermediate in  {Arsenic Pestdde producion
posticides, etc. | Benzolc wichloride Herbidide intermediate
manufacture | Chlorobonzane Solvent in pestiddes formulation
Diazomethane Fungicide intermediate
Dibenzofuwran Fungidde intermediate
Dichlorobenzene (mixed isomers) Acaricide raw materia
1,2-Dichiorobenzene 3-Dichioroaniine herbidde
2,4-Di Herbicide raw material
1,1-Dimethyt hydrazine Raw material for pestiddes
Dimethylcarbamyl chiorids Raw material for insecicides and hertiddes
1,4-Dioxane Raw material for insecticide
azine Used In herbicide and plant growth regudators
Methyl acrylate Raw materia! for herbidide
Methy! hydrazine Raw matorial for wild oat herbicide
Mothyl Isocyanate Raw material for insecdcides and herbicides
Msthylene bromide Raw material for Insacticides and nematoddes
Derivative for insectiddes
dpha-Naphtwlamine Raw material for herbicides
2-Nitropropane Raw material for pesticddoes
Pyiidine Marwtacure of paraquat and dhiorpyrifos
Quinoine Derivative In herbicides and inseciddes
Quinone Chioronsb manufacture
Safrote Raw materid for insecicidos
Ll
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PEI Assodiates, inc. RELEASE INFORMATION - PHARMACEUTICAL USES. 8/11/88
Alf roleases Wastowalof feloases ~ Sokd and ous liquid rel Occupatona exposures
Release . Ralease ] Release of Reloase
Types of | Release esgtmation } Types of | Release estmaton JOnsie land] Offsite | vanster Onsite estimation | Types of ] Exposure
Subcatsgory reloases | requency Controls in use method roleases | trequency Controls in use method roloase | vransfer | requency | Foeatment methods method oxposwes | frequency Controls in use
Consumptive Process  |intermitt Some processes may | Engineering | Process | Sporadic None Engreaing | None | Disposal of) Sporadic None Transter { Routne { Closed-loop transfer,
intermediate in venl to condensers of | estimalo upset, esimate reaction . estimate | operations persona prolective
pharmaceutical carbon adsorber spils based on wasle of fom plant oquipment
manufacture plant records off-spec disposa
Storage and | Continuous | Some tanks may vent tof of upsets product records
transfer condenser or cxbon | estimate and splis
fosses adsorber using EPA/
APl methods
Solvent in Rolease | Continuous Condonser - 1) Mass None N/A Nono N/A None None N/A Nono N/A Cloaningand | Sporadic | Personal protective
pharmaceutical duing balance other main- equipment
manufacture drying of based on tenance
pharma- usage of the
ceuticals chemical less, Production {Intermittent] Ganeral ventilation
Quantity re- worker
covered fromy
condenser
and quantity
retained in
pharm
2 Envission
factor
Pharmaceutical | Particulate | Continuous Nors Nono N/A Nors N/A Nore | Disposal of] Sporadic None Product h!nmuinemL Local exhaust
product lossas during estimate off-spec ostimate handing ventilation, persona!
drying and product fomplant | operations protective equipment
handiing of disposal
product records
Subcategory Chemical Comment
Consumptive | Anifine Pharmaceutical intermediate
intermediate in | Bromomethans Pharmacoutical intermediate
pharmaceutical | 2-Chioroacetophenone - |Pharmaceutical intermediate
manufacture  |Chioroethane Pharmacsutical intermediate
p- Intesmediate for pharmaceuticals
Osmium totroxide Intermediate to manufacture glucorfodids and androgen
Quinoline Derivatives used for synthetic medicinals
Urethane {ntermediats for pharmaceuticals
Solventin Acstone Soivent in pharmacoutical manufacture
pharmacoutical  [Acetonitrile Racovable reacton medium in pharmaceuticals
_manufacture  |Carbon tetrachioride Solvent in pharmacoutical manufactre
Chioroform Solvent in pharmacsuticd manufacture

tsopropyl alcohal

Salvent in pharmaceutical manufactre
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PEl Assodates, Inc. RELEASE INFORMATION - PHARMACEUTICAL USES
tegory ‘Chemical Comment
Pharmaceutical JAcetamide Antidote for monofiuorcacetamide poisoning
product Bonzoyl peroxide Active acne ingredient
Caldum cyanaride Antiacoholic drug
2-Ethoxyethanot Anesthetics ’
Hexachlorosthane Anthelminic in vetsrinary medidne
Nirogen mustard Cancer chemotherapy
Nivoglycerin Vasodilator
beta-Propriolactone Infuenza vacdne
Saccharin Pharmaceuticals
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PE) Assodates, Inc. RELEASE INFORMATION - PHOTOGRAPHIC USES 8/11/88

ATr reloases — Wastowalor releases 3ok and nonaquedus kiquid fol Occupationd exposures
Reloasa Reloase lease of Relaase
Types of | Relsaso estimation [ Types of | Releass estmation {Onshe land] Oftslte | transfer Onsite estmation [ Types of | Exposure
Subcategory l freqy Contyols in use method l fraquency Controls in use method reloase | transior | roquency | weatment methods mothod (p frequency Controls in use
Developer Evaporation | Continuous Nore Engineering | Potential | Routne Nono Mass balance]  Ners Disposal | Routne | Possible reacionof | Engneedng |  Dermal Routine | Personat protective
of developer esimate | disposal of based on of used developor and fixor ostimate | exposure of oequipment (gloves)
during use developer usage, doeveloper prior 1o disposal hands in
Twn 3 percent as waste developer
sowor ’ chemica in
eloper, and ) Evaporation | Continuous Local exhaust
consumption of doevelopar ventilation
In doveloping
process
Consumgtive Released [ Routne | Similarto chemicd { Engineerng { Splllsof [ Sporadic Nore Engroaring {  Nors Nors N/A None N/A Exposure of [ Sporadic | Personal protective
Intermediate in during Intormodiate category | esimate chemica esimate chomical oquipment
photographic dye | handiing of with controls based on prior to peior to
manufacture chemical physica state of the consumptive comsumptive
during produc- dhernica usage use
tion of dye
prior to dye
formutation
Solvent In Evaporation | Continuous|  Condenser or carbon LMass balancs}  Norw N/A Nong N/A Nore None N/A None N/A Potentid | Sporadic Leak ropair
photographic fim | of solvent adsorber based on ' eXPOSUIe
manufacture during film solvent usage; from loaks in
making records : solvent
process evaporation/
reclamation
system
Subcategory Chemicd - ‘Comment
Developer Catochol Developer
Hydroquinone Developer
p-Phenylenediarrine Color developer
Consumptive  [Acetonitrife e Reaction solvent in photographic dye manufacture
Irtermediate In 1 Anifine Raw material tor photographic dyes
photographic dys
manufacture
Solvent in Oichioromethans Salvent in photographic ftm manufacture and photoresist stipping
photograpic Eim ,
manulacture
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PEl Assodiates, inc. RELEASE INFORMATION - POLYMER, PLASTIC, AND RESIN USES 8/11/88
At rol Wasiowater feloases Solid and nonaqueous liquid rel QOccupational exposures
~ HRelease Release Release or Release
Types of | Reloase estmation | Types of | Releass estimaton |Onsite land] Offsite | transfer Onsite estimation | Typss of ] Exposwe
Subcateqory | fraquency Conyols in use method ) fraquancy Contols in use method release | transter | frequency | treatment methods method exposwes § frequency Controls in use
Consumptive Process [intermittent] Some processes may [1) Engneerng] Process | Sporadic HSoma fadlities may havel Enginoering |  None Disposal | Sporadc Nono Maintenance [Intermittent]  Personal protective
intermediate in use condenser, flare, estimato upsets, surface impoundment or |  estimate of reactor estimate | of chemical equipment
polymer, etc. adsorber 2) Emission spils - lagoon with biological based on waste based on storage .
manufacture factor treatment, aeration | plant records plant disposal
or POTW of upsots records Transfor | Routne | Closed-oop vansier,
Storage | Contrwous] Some tanks may vent |1) Engneering} and splis operations porsond protective
to flare or condenser estimats. oequipment
2) Emission
factor
Fuglive | Confinuous None 1) Engineering]
esimato
2) Emisslon
factor
Liquid additive  |Release duringlintermittern| Closed vransfer systems| Engincering Spils Sporadic None N/IA Nono Nons NI/A Nore NIA Potental |intermittent Closed-loop ¥anster,
handing : estimate Inhalation or porsonal protective
dermal equipment
exposure
Solid additve Potentlal fintermittent] None Norw N/A Nons N/A " N Nore N/A None N/A Potenta merninanq Personal protective
dustng estimate dustng during oquipment
duing
handing
Resin cardor Reloase |Conruous] Condenser, carbon  {Mass w Nore N/A Nore N/A Noe Noe N/A Nons N/A Production tmuniuenlj Goneral venilation
solvent during drying adsorber based on worker
after usage of he
extrusion chemical less Maintenance | Sporadic |  Personal protective
quantity worket equipment
recovered
Subcategory Chemca Comment
Consumptive  |Acrylamide Monomer use (polyacrylamides)
intermediate in  Acrylic add Monomer
polymev, otc.  [Acrylonitrile Manomer, acryfic ibers, ABS resins, nitrile rubber
manulactre  |1,3-Butadiens Polymer and rubber intermediate
Butyl acrylate Monomer for emuision polymers and acryfic elastomers
Chioroprena Monomer for polychioroprane
1,4-Oichiarobenzene Derivativo for polyphenylens sulide resins
1,2-Dichiorogthane manomer
1,2-Dichioropropane Derivatve for ion-axchange resins
3,3-Dimsthylbenzidne Polyurethans elastomers
i |Epoxy resins, epichiorohydrin elastomers
Ethyl acrylate Monomer for acryfic resins
Ethyleno Derivative LDPE, HDPE
Ehylene glycdl Polyester manutacture, PET materials

Monomer for polyaziridine and polymer modifiar
{
Used in the’manutaciure of resins and rubber
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PEF Assodates, (nc. RELEASE INFORMATION - POLYMER, PLASTIC, AND RESIN USES
Subcategory Chemical 1 Comment
Consumptive  {4.4™-sopropylidenediphancl Epoxy and polycarbonate resing
Intermodiate In | Makeic anhydride Polyurethans resins and copolymer use
polymer, eic.  {Molamine Used in laminates, malding compounds, textilo treatment resins
mamdachse  |Methyl methacrylate Plastic sheets and moldings, axtusion compounds
Methytenebls (phenylisocyanato) Derivative of plastics and elastomars and wothane resing
Phenol Nylon 1o manutacire phenclic resins
Phosgene Polycarbon resins
Quinane Manutacre of unsaturated polyestors
Styrene Polystyrane, ABS resins, palyester resins, SBR rubber
Sutfuric add Synthetic plastcs and rubber
Teraphthdlic add [Polyestar fibers, polysthylene tatrephthalate polymer fims and plastcs
Toluene-2,4-disocyanate Polyurathanes
Tolueno-2,6-diisocyanate Polyurethanes
Vinyl acetate Polyvinyl chiodide copotymer, polyvinyl emuislons
Vinyl chioride PVC manufacture
Vinylidens chioride
Liquid additve | Bis{2-ethythexyl) adipate Plasticizer for varlous polymers
Butyl benzyl phthaale Plastidzer for vinyl, vinyl acatate, and other polymers
Currene hydroperoxide Polymerization Initiator
Di-(2-ethythexyl) Plastidzer for PVC and others
Diepoxybutane Polymer curative
Disthy] phthalate Piastidzer for PYC
Dimethyl phthalate Plasticizer
n-Dioctyl phthalato Plastidzer for PVC and other plasscs and elastomers
1,4-Dioxans Plasticizer
2-Ethoxyethano] Plasticizes
Hydrazine Blowing agent in foamed plastics -
Peracetic add Epoxy resins, plasiidzers and bloaching agent for nylon and acryfic fibers
| Propylene oxide Urethane )
Quinoline Imparts lon exchange capacity in polymers
Sodium hydraxide (sohson) Rubber |atex stabiizer
Solid addifve  {Benzoyl peroxide Inifiator and aross link agent in polymer manufacture
Biphenyl Plastidzer in PVC
3,3"-Dichiorobenzidine Coupling agent, curing agent
Disthanclamine Polyurethanse crosséinker, rubber curing agent
2 4-Dinitrotoluene Chain extender, monomer, and plastcizer
2,6-Dinivotoluens Chain extender, monomer
Ethylons thiowrea Accelorator and vulcanizer in rubber
Wstadﬂotoeﬂmo Plasticizer ,
Hexachioronapthalene Components in elocirical encapsidating compounds
[Hydroquinone Polymarizaton Inhibitor, ang-oxidants, curing agent
4.4"-Mothylenaebis (2-chioroanifine) Curing agent and insufator in epoxy systems
4.4'-Mothylonodianiiine Rubber anticxidant, resin intermediate
apha-Naphthylamine Rubber anfoxidant
p-Nitosodiphenytamine tnhibitor in production of styrene
p Prenylenediamime Aramid fbers, thermoplastics, antoxidant for polydefin plastics, rubber oxidant
Phthalic anhydride Phihalic ester plastidzers, polyssters, alkyd resins
Titanium doxide Plastics
2,45 Trichlorephenol Preservative in polymer manutactire
fResin carder | Acetoritile Solvent for polymers
solvent Dichioromethane Extrusion of tiacetate fbes, biowing agent, and bonding agent
Freon 113 Blowing agent for polyurethane foams
Nitrobenzene Polyester solvent
2-Phenyiphendl Dye stuff carrier for polyester fibers
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PEl Assodates, inc.

RELEASE INFORMATION - PULP, PAPER, AND TEXTILE PROCESSING 8/11/88
A 16l ~Was I Sokd and nonaqueoks liquid fel Occupatond exp
] Reloase Release l Reloase or Reloase
Types of | Release estmation | Types of | Release estimation JOnsieiand} Offsite | vanster Onsite esiimation | Types of | Exposwe
Subcateqory releases | frequency Controts in use method J - | frequency Controls in use method rolease | wranster | reque: voatment methods method exposwres | frequency Controls in yse
Pulpprocessing | Release rom] Routne Vent to scrubber Process Routine Aeration, blological Disposal Nore Routne | indineration In waste Relgase from| Routine Personal protective
pulping or boler esimate | wastewater treatment ostimate ] of process bollers estimate | process and equipment
XOCesS - wastes Process
waste
Wastowater | Continuous Nono 1) Nono N/A HNore N/A
aeration estimate
2) Emission
factor
Paper processing | Handlingof | Sporadic Nore Nane N/A Nono N/A None Nono N/A Noro N/A Handing of mmninenq Personal protective
cherical estimate dhemical equipment
prior to prior to
paper use paper use
Taxtile processing | Release from| Congnuous Condenser Engineering | - Process Routne Aeration, biological None None N/A None NI/A Release from] Routine Personal protective
) toxtile esimate | wastewates Yeatment estmate process and oquipment
process : process
(tiquids) waste
Subcategory __Chemicdl I CGomment
Pulp processing | Chiorine Bleaching agent in pulp manufacture
Chlorine dioxide Bleach for wood puip
Chioroform -
Nitrilotriacetic add Pulp processing
Sodium hydroxide (sokution) Wood puip, groundwood pulp bisaching, woodboard mado from agriculral residues
Sodium sulfate (solution) {Kraht pulping agent
Sutfuric add Pulp processing
Paper processing |Acetamide Humectant for paper
Acrolein Siirricide In paper
Chilorine Bleaching agent in paper manufactire
Melarrine Used in paper coatings
Nitdlotriacetic add Paper processing
2-Phenyiphenol tPreservative in timber and paper
Sulfuri¢ adid Paper processing
2,4,5- Trichlorophenol Anfmicrobial-paper
Textile processing | Anifine intermediate kn te producton of fibors
8is(2-chloro-1-methy! ethyl) ether Textlo processing component
Bisf2-chioroothyl) ether Textle scouting agent
Chiorine dioxide Bleach for textile
Disthanolarrine Used in toxtilo spedaiites
Nitrlotrdacetic add Textle treatment
Sodum hydroxide (solugion) Textls processing
Tetrachiorosthylens Toxtle processing
2,4,5- Trichiorophenot Antimicroblal-textile
Vinyl bromide Usad with vinyl chioride to Imprognate or laminate fibers
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PEl Assodates, inc.

RELEASE INFORMATION - WATER TREATMENT CHEMICALS

8/11/88
A roleases Wastowalor rel Sokd and nonaqueous Qg ek Ocapationa expos
Releass Reloase l leaso or Reloase
Types of | Release estimation | Types of | Reloase osimaton |Onsiteland) Offslte | transler Onsie estimation | Types of | Exposure
Subcategory releases | frequency Controls in use method reloasos | requency Controls In use mothod release | transfer | kequency | veaiment methods method exposures | ¥equency Controls in use
Corrosion inhibitor Water | Continuous Noro 1) Emission Boiter  (intermittent] Horg Engeering | Now None N/A Hone NIA Spis of he | Sporadic Nore
cooling factor blowdown estimate chemical
tower
ostimato )
Disinfectant Storage | Sporadc Vent to sarubber Potontial | Sporadic Nore Engneering | Norw Nore N/A None - NIA Potontdl | Sporadic | Personal protactive
prossure estimate reloase esimate § dormal oquipment (gloves)
refief during upset based on exposure
valves ) usage ol he
(acids) chomical )
Neuvalization Storage | Sporadic Vent 1o sautber Spits or | Sporadc None Nare Ne | N/A Nore NIA Potendd | Sporadic | Personal protective
pressure estimate upset estimate dormal oquipment
refief condition exposure
valves
{acids)
Subcatogory Chemca ~ Comment
Caorrosion inhibitor |Hydrazine Corrasive prosction lor bolters, hot-water systems, and in oll-well casings
Nivolotriacetic acid . |Boller water weatment chemical
Disinfectant  [Chiorine Disinfectant
Chiorine dioxide Disinfectant
Neuvafization |Hydrochloric ackd Neutaization
Sodium hydroxide (sotution) Nouwaiization
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APPENDIX D - HAZARDOUS SUBSTANCE PACT SHEETS

Pact sheets for Section 313 chemicals are available from State and EPA
Regional Section 313 contacts. The EPA fact sheets are based on ones
developed for the workplace by the New Jersey Department of Health. A sample
hazardous substance fact sheet is attached. Each chemical-specific fact sheet

contains:

e A hazard summary.

e A brief description of the chemical.

e Workplace exposure limits.

e Acute and chronic health effects.

e Medical testing.

o Definitions of terms.

- It is important to note, however, that these fact sheets contain

occupational data based on a healthy male worker population. Therefore, the
information presented (such as workplace exposure limits) do not reflect

environmental exposures and may not be protective of the general human

population (which includes women, children, and sensitive populations).



HAZARDOUS SUBSTANCE FACT SHEET

United States Environmental Protection Agency
Office of Toxic Substances

Ethylene oxide
Chemical Abstract Service # 75-21-8

A MESSAGE FROM THE ENVIRONMENTAL PROTECTION AGENCY

The Emergency Planning and Community Right To Know Act of
1986 requires the Environmental Protection Agency to establish
the Toxic Release Inventory, a national data base containing
information on the release of 328 toxic chemicals from
manufacturing plants in the United States. This Fact Sheet,
prepared by the New Jersey Department of Health, concerns one of
these chemicals. EPA is distributing copies of this Fact Sheet
in order to help the public understand the potential health
effects of exposure to chemical releases identified in the Toxic

Release Inventory.

Readers should be aware that determining the health effects
of chemicals is a very complex process. These Fact Sheets are
summaries of facts about the chemicals. In addition, there may
be subtle but important differences in the ways in which the
State of New Jersey, EPA, and other scientific institutions might
state their conclusions regarding the health effects of
particular chemicals according to potential exposures. However,
we believe these New Jersey Fact Sheets are very useful sources
of summary information. .

Since New Jersey wrote these Fact Sheets for workers who may
be exposed to the chemicals where they work, several sections of
the Fact Sheets are about workplace, rather than community
situations. Levels of exposure at work--such as in factories or
repair shops--are often much higher than community exposures. In
addition, the ways that community residents are exposed may also
be different. For example, workers may be exposed to a
particular chemical by air and skin contact, but residents may be
exposed to the same chemical through their drinking water.

Finally, readers should note most chemicals have not been
tested for tox1c1ty in a comprehensive manner. There ‘are
scientific gaps in our knowledge about the health effects of most
chemicals. These Fact Sheets can only provide information on
health effects where testing for toxicity has actually been done
or where comparisons with similar chemicals can be drawn. As
further scientific knowledge is acquired, additional 1nformat10n
will be made available.

July 1988
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HAZARDOUS SUBSTANCE FACT SHEET

Contents prepared by the
New Jersey Department of Health
Right to Know Program

Distributed by the United States
Environmentai Protection Agency
Office of Toxic Substances

Common Name:

CAS Number:
DOT Number:

ETHYLENE OXIDE

75-21-8
UN 1040

HAZARD SUMMARY

*

*

*

Ethylene Oxide can affect you when

-breathed in.

Ethylene Oxide is ‘a CARCINOGEN--HANDLE
WITH EXTREME CAUTION.

It may damage the developing fetus.
Contact with 1liquid can cause severe
burns and frostbite.

The vapor may cause headaches, nausea,
vomiting, diarrhea, difficulty in
breathing, drowsiness, weakness, and

loss of muscle control. Higher expo-
sures may cause a build-up of fluid in
the lungs (pulmonary edema). This can
cause death.

It {s a HIGHLY FLAMMABLE LIQUID/GAS and
a DANGEROUS FIRE and EXPLOSION HAZARD.

IDENTIFICATION
Ethylene Oxide is normally a colorless gas

or liquid.
is used to make antifreeze,

It has an ether-like odor and
polyesters,

laundry detergents and as an 1ndustrial
sterilant.

REASON FOR. CITATION

* Ethylene Oxide is on the Hazardous Sub-
stance List because it is regulated by
OSHA and cited by NIOSH, ACGIH, IARC
and NFPA.

This chemical is on the Special Health
Hazard Substance' List because it is a

 CARCINOGEN, a MUTAGEN, and is REACTIVE.

*

Definitions are attached.

HOW TO DETERMINE IF YOU ARE BEING

*

- EXPOSED

Exposure to hazardous substances should
be routinely evaluated. . This may in-
clude collecting air samples. Under
OSHA 1910.20, you have a legal right to
obtain copies of sampling results from
your employer. If you think you are
experiencing any work-related health
problems, see a doctor trained to rec-
ognize occupational diseases. Take
this Fact Sheet with you.

RTK Substance number:
Date:

0882
11/3/86

ODOR THRESHOLD = 430 ppm.

This odor threshold is well above the
exposure limits and should not be con-
sidered as a warning of exposure.

WORKPLACE EXPOSURE LIMITS

OSHA:

NIOSH:

ACGIH:

The 1legal airborne permissible
exposure limit (PEL) is 1 ppm av-
eraged over an 8-hour workshift.
The recommended airborne exposure
limit is less than 0.1 ppm aver-
aged over an 8-hour workshift and
5 ppm, not to be exceeded during
any 10 minute work period in any
single day.

The recommended airborme exposure
limit is 1 ppm averaged over an
8-hour workshift.

Ethylene Oxide is a PROBABLE CARCINOGEN
in humans. There may be no safe level
of exposure to a carcinogen, so all
contact should be reduced to the lowest
possible level.

WAYS OF REDUCING EXPOSURE

*

A regulated, marked area should be es-
tablished where Ethylene Oxide is han-
dled, used, or stored as required by
the OSHA standard 1910.1047.

Wear protective work clothing
working with the liquid.

Wash thoroughly immediately after expo-
sure to Ethylene Oxide and at the end
of the workshift,

Post hazard and warning information in
the work area. In addition, as part of
an ongoing education and training ef-
fort, communicate all information on
the health and safety hazards of. Ethy-
lene Oxide to potentially exposed
workers.

when




ETHYLENE OXIDE

. This Fact Sheet is a‘summary source of in-
formation of all potential and most severe
health hazards that may result from expo-
sure. Duration of exposure, concentration
of the substance and other factors will
affect your susceptibility to any of the
potential effects described below.

HEALTH HAZARD INFORMATION

Acute Health Effects

The following acute (short-term) health
“effects may occur immediately or shortly
after exposure to Ethylene Oxide:

* Exposure to Ethylene Oxide may cause
headaches, nausea, vomiting, diarrhea,
difficulty in breathing, drowsiness,
weakness, and loss of muscle control.
Higher exposures may cause passing out
and even death.

* Ethylene Oxide vapor can irritate -the
eyes, nose and throat, and may irritate
the 1lungs, causing coughing and/or

.~ shortness of breath. Higher exposures
can cause a build-up of fluid in the
lungs (pulmonary edema). This can
cause death.

* Numbing of the sense of smell can oc-

~ cur, making exposure harder to detect.

* Contact with the undiluted liquid can
cause frostbite.

* Contact with solutions of Ethylene Ox-
ide in water can cause skin burns with
blistering and redness. Skin ulcers
may be delayed, often appearing 1 to 5
hours after contact.

Chronic Health Effects

The following chronic (long-term) health

effects can occur at some time after expo-

sure to Ethylene Oxide and can last for

months or years: .

Cancer Hazard

* Ethylene Oxide is a PROBABLE CARCINOGEN
in humans. There is some.evidence that
it causes leukemia in humans. and it has
been shown to cause leukemia and
abdominal cavity cancer in animals.

* Many scientists believe that there is
no safe level of exposure to a

 carcinogen.

Reproductive Hazard
* It may damage the developing fetus.
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* There is an increased incidence of gy-
necological disorders and spontaneous
abortions among workers in Ethylene Ox-
ide production, Its role in this in-
crease is unclear at this time.

other Long-Term Effects
* Ethylene Oxide may damage the nervous

system, causing numbness, "pins and
needles", and/or weakness in the hands
and feet.

* It may damage the liver and kidneys.

* It may cause a skin allergy. If an al-
lergy develops, very low future expo-
sures can cause itching and a skin
rash.

MEDICAL

Medical Testing

For those with frequent or potentially
high exposure (half the TLV or greater),
the following are recommended before be-

. ginning work and at regular times after
that:

* Lung function tests.

If symptoms develop or overexposure is

suspected, the following may be useful:

* Consider chest x-ray after acute over-
exposure.

* Evaluation by a qualified allergist,
including careful exposure history and
special testing, may help diagnose skin
allergy.

* Liver and kidney function tests.

Any evaluation should include a careful
history of past and present symptoms with
an exam. Medical tests that look for dam-
age already done are pot a substitute for

" controlling exposure.

Request copies of your medical testing.
You have a legal right to this information
under OSHA 1910.20.

Mixed Exposures

Because smoking can cause heart disease,
as well as 1lung cancer, emphysema, and
other respiratory problems, it may worsen
respiratory conditions caused by chemical
exposure. Bven if you have smoked for a
long time, stopping now will reduce your

risk of developing health problems.



ETHYLENE OXIDE
WORKPLACE CONTROLS AND PRACTICES

Unless a less toxic chemical can be sub-
stituted for a hazardous substance, ENGI-
NEERING CONTROLS are the most effective
way of reducing exposure. The best pro-
tection is to - enclose operations and/or
provide local exhaust ventilation at the
site of chemical release. Isolating oper-
ations can also reduce exposure. Using
respirators or protective equipment is
less effective than the controls mentioned
above, but is sometimes necessary.

In evaluating the controls present in your
workplace, consider: (1) how hazardous the
substance is, (2) how much of the sub-
stance is released into the workplace and
(3) whether harmful skin or eye contact
could occur. Special controls should be
in place for highly toxic chemicals or
when significant skin, eye, or breathing
exposures are possible.

In addition,
recommended:

the following controls are

* Where possible, automatically pump liq-
uid Ethylene Oxide from drums or other
storage containers to process contain-
ers.

* Specific engineering controls are re-
quired by OSHA and recommended for this
chemical by NIOSH. Refer to the NIOSH
criteria document: Occupational Expo-

sure to Ethylene Oxide #77-200 and the

OSHA standard 1910.1047.

* Before entering a confined space where
Ethylene Oxide may be present, check to
make sure that an explosive concentra-
tion does not exist.

Good WORK PRACTICES can help to reduce
hazardous exposures. The following work
practices are recommended:

* Workers whose clothing has been contam-
inated by the 1liquid should remove
clothing promptly and allow Ethylene
Oxide to evaporate.

* If there is the possibility of skin ex-
posure, emergency shower facilities
should be provided.

* On skin contact with liquid, immediate-
ly wash with warm water. At the end of
the . workshift, wash any areas of the
body that may have had contact with
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Ethylene Oxide in solution, whether or
not known skin contact has occurred.

* Do not eat, smoke, or drink where Ethy-
lene Oxide is handled, processed, or
stored, since the chemical can be swal-
lowed. Wash hands carefully before
eating or smoking.

PERSONAL PROTECTIVE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN PER-
SONAL PROTECTIVE EQUIPMENT. However, for
some jobs (such as outside work, confined
space entry, jobs done only once in a
while, or jobs done while workplace con-
trols are being installed), personal pro-
tective equipment may be appropriate.

The following recommendations are only
guidelines and may not apply to every sit-

. uation.

Clothing

* Avoid skin contact with Ethylene Oxide.
Wear protective gloves and clothing.
Safety equipment suppliers/manufactur-
ers can provide recommendations on the
most protective glove/clothing material
for your operation.

* All protective clothing (suits, gloves,

footwear, headgear) should be clean,
avalilable each day, and put on before
work.

* ACGIH recommends Chlorinated Polyethyl-
ene as a protective material. '

Eye Protection
* Eye protection is included in the rec-
ommended respiratory protection.

Respiratory Protection

IMPROPER USE OF RESPIRATORS IS DANGEROUS.
Such' equipment should only be used if the
employer has a written program that takes
into account workplace conditions, re-
quirements for worker training, respirator
fit testing and medical exams, as de-
scribed in OSHA 1910.134.

* At any exposure level, use a MSHA/NIOSH
approved supplied-air respirator with a
full facepiece operated in the positive
pressure mode or with a full facepiece,
hood, or helmet in the continuous flow
mode, or use a MSHA/NIOSH approved
self-contained breathing apparatus with



ETHYLENE OXIDE

a full facepiece operated in pressure-
demand or other positive pressure mode.
* Exposure to 8,000 ppm is immediately
dangerous to life and health. If the
possibility of exposures above 8,000
ppm exists, use a MSHA/NIOSH approved
self-contained breathing apparatus with
a full facepiece operated in continuous
flow or other positive pressure mode.

HANDLING AND STORAGE

* Prior to working with Ethylene Oxide
you should be trained on its proper
handling and storage.

* A regulated, marked area should be es-
tablished where Ethylene Oxide is han-
dled, used, or stored.

* It must be stored to avoid contact with
even small amounts of ACIDS (such as
NITRIC or SULFURIC ACIDS); ALKALIS
(such as SODIUM HYDROXIDE or POTASSIUM
HYDROXIDE); CATALYTIC ANHYDROUS CHLO-
RIDES of IRON, ALUMINUM or TIN; IRON or
ALUMINUM OXIDE; or METALLIC POTASSIUM,
since it may react by itself, liberat-
ing much_heat and causing a possible
explosion, .

* Ethylene Oxide should not contact OXI-
DIZERS (such as PERCHLORATES, PEROX-
IDES, PERMANGANATES, CHLORATES, and NI-
TRATES) since an explosion could occur.

* Store in tightly closed containers in a
cool well-ventilated area away from
HEAT, SPARKS, or SUNLIGHT.

* Sources of ignition such as smoking and
open flames are prohibited where Ethy-
lene Oxide is handled, used, or stored.

* Metal containers involving the transfer
of 5 gallons or more of Ethylene Oxide
should be grounded and bonded. Drums
must be equipped with self-closing
valves, pressure vacuum bungs, and
flame arresters.

* Use only non-sparking tools and equip-
ment, especially when opening and clos-
ing containers of Ethylene Oxide.

% Wherever Ethylene Oxide 1is used, han-
dled, manufactured, or stored, |use
explosion-proof electrical equipment
and fittings.
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QUESTIONS AND ANSWERS

If I have acute health effects, will I
later get chronic health effects?

Not always. Most chronic (long-term)
effects result from repeated exposures
to a chemical.

Can I get long-term effects without
ever having short-term effects?

Yes, because long-term effects can oc-
cur from repeated exposures to a chem-
ical at levels not high enough to make
you immediately sick.

What are my chances of getting sick
when I have been exposed to chemicals?
The likelihood of becoming sick from
chemicals is increased as the amount
of exposure increases. This is deter-
mined by the length of time and the
amount of material to which someone is
exposed. ‘

Don't all chemicals cause cancer?
No. Most chemicals tested by scien-
tists are not cancer-causing.

Should I be concerned if a chemical
causes cancer in animals?

Yes. Most scientists agree that a
chemical that causes cancer in animals
should be treated as a suspected human
carcinogen unless proven otherwise.

But don't they test animals using much
higher levels of a chemical than peo-
ple usually are exposed to?

. Yes. That's so effects can be seen

more clearly using fewer animals. But
high doses alone don't cause cancer
unless it's a cancer agent. In fact,
a chemical that causes cancer in ani-
mals at high doses could cause cancer
in humans exposed to low doses.

Who is at the greatest risk from re-
productive hazards? :
Pregnant women are at greatest risk
from chemicals that harm the develop-
ing fetus. However, chemicals may af-
fect the ability to have children, so
both men and women of childbearing age
are at high risk.
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Common Name: ETHYLENE OXIDE
DOT Number: UN 1040

DOT Emergency Guide code: 69
CAS Number: 75-21-8

|NJ_DOH Hazard rating |
| FLAMMABILITY | 4 ]
|REACTIVITY i3 |
I
|

|HIGHLY FLAMMABLE AND REACTIVE -GAS/LIQUID
| POISONOUS GAS 1S PRODUCED IN FIRE

| CONTAINERS MAY EXPLODE IN FIRE
Hazard Rating Key: O=minimal; l=slight;
2=moderate; 3=serious; 4-severe _

FIRE HAZARDS

* Ethylene Oxide is an extremely - FLAM-
MABLE GAS or LIQUID. The gas easily
forms explosive mixtures with air.

* Fight a fire from an explosion-resis-
tant location. Use dry chemical, COZ'
water spray, or foam extinguishers.

* POISONOUS GAS IS PRODUCED IN FIRE.

* CONTAINERS MAY EXPLODE IN FIRE.

* The vapor or gas is heavier than air
and may travel a distance to cause a
fire or explosion far from the source.

* If employees are expected to fight
fires, they must be trained and
equipped as stated in OSHA 1910.156.

SPILLS AND EMERGENCIES
If Ethylene Oxide is spilled or leaked,
take the following steps:

* Restrict persons not wearing protective
equipment from area of spill or leak

. until clean-up is complete.

* Remove all ignition sources.

Ventilate area of spill or leak.

* If in the gaseous form, stop the flow
of gas. If the source of the leak is a
cylinder and the leak cannot be stopped
in place, remove the leaking cylinder
to a safe place in the open air and re-
pair the leak or allow the cylinder to
empty.

* Keep Ethylene Oxide out of a confined
space, such as a ‘sewer, because of the
possibility of an explosion, unless ‘the
sewer 1s designed to prevent the build-
up ‘of explosive concentrations.

* It may be necessary to contain and dis-
pose of Ethylene Oxide as a HAZARDOUS

*

WASTE. Contact your state Environ-
mental Program for specific recom-
mendations.
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FOR LARGE SPILLS AND FIRES
call your fire department.

immediately

- HANDLING AND STORAGE (See page 4)

FIRST AID

POISON INFORMATION

Eye Contact
* Tmmediately flush with large amounts of
water, Continue without stopping for
at least 30 minutes, occasionally lift-
ing upper and lower lids. Seek medical
attention immediately.

Skin Contact

* Quickly remove contaminated clothing.
Immediately wash contaminated skin with
large amounts of soap and water. Seek
medical attention. -

* If contact with liquified Ethylene Ox-
ide occurs, immerse affected part in
warm water. Seek medical attention.

Breatlung
Remove the person from exposure.

* Begin rescue breathing if breathing has
stopped and CPR 1if heart action has

* stopped.

* Transfer promptly to a medical facil-
ity.

* Medical observation is recommended for
24 to 48 hours after breathing overex-
posure, as pulmonary edema may be de-
layed.

PHYSICAL DATA

Vapor Pressure: 1,095 mm Hg at 68°F
Flash Point: Less than O°F

Water Solubility: Miscible

OTHER COMMONLY USED NAMES
Chemical Name: Oxirane

Other Names and Formulations
Epoxyethane; Dimethylene Oxide; ETO

1,2-

Not intended to be copied and sold for
commercial purposes.

NEW JERSEY DEPARTMENT OF HEALTH
Right to Know Project
CN 368, Trentoh, NJ 08625-0368
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APPENDIX E ~ PEDERAL LAWS

CLEAN AIR ACT (CAA)
(Office of Air Quality Planning and Standards)

The Clean Air Act was enacted into law in 1970 and amended in 1974, 1977,
and 1981. The 1970 amendments set emissions standards for automobiles and
required EPA to set and periodically review three different types of national
air standards. The first are National Ambient Air Quality Standards
(NAAQSs). The NAAQSs define the principal types of pollution and the levels
of each that should not be exceeded for the protection of human health and
welfare. BEPA formally adopted the first NAAQSs in 1971. Once EPA sets a
NAAQS, State governments have the responsibility to determine how NAAQSs can
be met and maintained most efficiently at the local level., The primary
mechanism States use to characterize local air quality and define strategies
to achieve national standards is the State Implementation Plan (SIP). EPA is

responsible for the review, approval, and general oversight of all SIPs.

In addition, EPA is required under this Act to define allowable New Source
Performance Standards (NSPSs) which establish allowable emissions limitations
for different kinds of stationary sources. The regulations include general
criteria for preconstruction permit programs, and for new and modified
stationary sources of air emissions. .Again, while EPA was given the authority
to develop these regulations, Congress recognized that State governments are
best suited to issuing and enforcing permits. EPA is also required to set
National Emissions Standards for Hazardous Air.Pollut;nts (NESHAPs) for which
no ambient air quality standards exist. Eight substances are currently listed
under NESHAPs: arsenic, asbhestos, benzene, beryllium; cbke oven emissions,
mercury, radon-222, and vinyl chloride. Facility emissions standards have
been established for all these substances (except coke oven emissions). (U.S.
EPA, 1987b, pp. 1=-2,) Under ?itle Il of the Act, EPA is required to prescribe
and manage programs to test and certify new motor vehicle engines for
compliance with national standards, and also to enforce provisions related to

in-use emissions from vehicles.



CLEAN WATER ACT (CWA) ' .
(Office of Water Requlations and Standards)

The Clean Water Act was passed in 1972 and amended several times, most
recently in 1987. The Act established a national goal of achieving fishable
and swimmable waters wherever attainable by 1983, and eliminating pollutant
discharges into the Nation's waterways by 1985. The primary objective of the
Act is "...to restore and maintain the chemical, physical, and biological
integrity of the Nation's waters." Under the Clean Water Act, EPA established

water quality criteria for the development of:

® Water quality standérds.

e Technology~based effluent limitation guidelines.
® Pretreatment standards.

e New source performance standards.

® A national permit program to regulate the discharge of pollutants.

The CWA provides for the National Pollutant Discharge Elimination System
(NPDES) which incorporates and applies effluent limitations in individual
permits for both municipal and direct industrial dischargers. Under these
permits, dischargers are subject to both technology-based treatment
requirements, and where necessary to protect a désignated use, controls based
on water quality standards. States are responsible for setting their own

water quality standards and developing water quality management programs.

The technology-based limitations prescribe minimum standards of
performance for municipal and industrial dischargers without regard to the
quality of receiving waters. By contrast, water quality standards identify
intended uses of particular water bodies, and on the basis of water quality

criteria guidance developed by EPA, set the biological and chemical conditions

necessary to sustain those uses.

The Act also establishes a program to identify those water bodies not

achieving water quality standards because'of toxic pollutants discharges. The



states must assess and identify affected water bodies and by Pebru&ry 1989,
set specific effluent limitations for these discharges in NPDES permits.
These individual control strétegies must assure water quality standards are

COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT OF 1980
(CERCLA) AND THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA)
(Office of Emergency and Remedial Response)

The Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA or "Superfund") was enacted into law in 1980 when it became apparent
that the regqulatory framework of RCRA (see below) was not adequate to cope
with the uncontrolled disposal of toxic chemicals. CERCLA authorizes the
federal government to respond directly to releases or threatened releases of
hazardous substances, pollutants, or contaminants that may endanger the public
health, welfare, or the environment. This legislation also established a $1.6
billion fund to cover the costs of cleaning up abandoned hazardous waste

chemical sites.

The statute was amended in 1986. Title I of the Superfund Amendments and
Reauthorization Act (SARA) contains provisions relating primarily to response
and liability. Title II contains miscellaneous provisions, Title III
contains the emergency planning and community right-to-know provisions.
Section 313, the Emissions Inventory, is part of Title III. (U.S. EPA, 1987b,
p. 29.)

FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT (FIFRA)
(0office of Pesticide Programs)

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was passed
in 1947 and amended in 1972, 1975, and 1978. It was administered by the
Department of Agriculture until 1970 when jurisdiction was transferred to the

EPA. The purpose of the Act is to control the use of pesticides to safeguard
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the health of the public and to prevent adverse effects on the environment.
Under FIFRA, EPA is authorized to:

® Register pesticide products on the basis of both safety and benefits.
(This balancing of risks and benefit underlies all basic regqulatory
decisions under the Act.)

® Specify the terms and conditions of pesticide use prior to being
marketed.

® Remove unreasonably hazardous pesticides from the marketplace. (U.S.
EPA, 1987b, p. 15.)

MARINE PROTECTION, RESEARCH, AND SANCTUARIES ACT (MPRSA)
(Office of Marine and Estuarine Protection)

MPRSA was passed to protect the marine environment and public health from
the dumping of all materials in ocean waters. Section 102(b) of the law
states that it is the policy to "regulate the dumping of all types of
materials into ocean waters and to prevent or strictly limit the dumping into
ocean waters of any material which would adversely affect human health,
welfare, or amenities, or the marine environment, ecological systems, or

economic potentialities."

NATIONAL ENVIRONMENTAL POLICY ACT (NEPA)

The National Environmental Policy Act was enacted into law in 1969. NEPA
directs federal agencies to plan their policies and actions in light of the
environmental consequences. Agencies must prepare an environmental impact
statement (EIS) for any major federal action that will significantly affect
the quality of the human environment. EISs must identify and discuss the
environmental effects of the proposed action and identify, analyze, and

compare options. (U.S. EPA, 1987b, p. 39.)



RESOURCE CONSERVATION AND RECOVERY ACT OF 1976 (RCRA) AND THE HAZARDOUS AND
SOLID WASTE AMENDMENTS OF 1984 (HSWA)

Congress passed the Solid Waste Disposal Act in 1965, This Act was the
first federal law to require safequards and encourage environmentally sound
methods for disposal of household, municipal, commercial, and industrial
refuse. Congress amended this law in 1970 by passing the Resource Recovery
Act and again in 1976 by passing the Resource Conservation and Recovery Act
{(RCRA). RCRA was updated and amended by the Hazardous and Solid Waste Act
(HSWA) of 1985. The primary goals of RCRA are to:

e Protect human health and the environment from the potential hazards of
waste disposal.

e Conserve energy and natural resources.
® Reduce the amount of waste generated, including hazardous waste.

e Ensure that wastes are managed in an environmentally sound manner.

In addition, the Act is designed to prodeeithe conservation of natural
resources through the recovery of usable engfgy and materials. RCRA
authorizes the EPA to regulate hazardous wastes from their generation to
disposal; to foster the establishment of regulatory programs in the states for
controlling the disposal of solid'wastes on land and prohibiting the use of
open dumps; and to assist in developing national conservation and recovery

policies. (U.S. EPA, 1986i, pp. 3-4.)

SAFE DRINKING WATER ACT (SDWA)
{Office of Drinking Water)

The Safe Drinking Water Act provides for the safety of drinking water
supplies throughout the United States. It was passed in 1974 and amended in
1976, 1979, and 1986. Under the Act, EPA has the primary responsibility to:

e Establish National Primary Drinking Water Regulations (NPDWRs) which
govern public water supplies for the protection of public health.



e . Establish National Secondary Drinking Water Regulations (NSDWRs) which
govern the taste, odor, and appearance of drinking water.

® Review and approve applications from the various states to assume
primacy in the enforcement of those standards. Implementation of the
SDWA regulations rests primarily with the states. A state must apply
for primary enforcement status (primacy) which requires that states
have regulations at least as stringent as federal standards.

e Supervise public water supply systems and other sources of drinking
water, .

The Act also includes provisions to control the underground injection of
water and other substances which might endanger drinking water sources. EPA
implemented several programs for protecting ground water under the Act as
enacted in 1974. One of these programs, the Underground Injection Control
Program, requlates the injection of any fluid, including disposal of

industrial wastes in deep underground wells. (U.S. EPA, 1987b, p. 10.)

TOXIC SUBSTANCES CONTROL ACT (TSCA)
(0ffice of Toxic Subtances)

The Toxic Substances Control Act was enacted into law in 1976, TSCA gives
EPA broad requlatory authority over chemical substances during all phases of
their life cycle, from before their manufacture to final disposal. The Act
establishes a national effort to prevent unreasonable risk to human health and

the environment, There are three major TSCA activities:

e The premanufacture notification program. This program provides for
scrutiny of health and environmental effects of new chemicals, so that
their safety can be ensured before being released into the environment.

e Testing. When EPA believes that a chemical may present an unreasonable
risk to health of the environment, testing can be réquited under TSCA.
To require testing, EPA must find that there is insufficient data on
the chemical substance and that further testing is necessary before a
risk determination can be made.

e Control of existing chemicals. EPA can take various regulatory
measures to control existing chemicals that pose an unreasonable risk
to health or the environment.




Under TSCA, EPA also compiles and periodically amends a list of chemical
substances manufactured or processed for commerical purposes - the TSCA
Chemical Inventory. The Inventory contains approximately 63,000 chemical

substances. (U.S. EPA; 1987, p. 19.)
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APPENDIX F

REPORTABLE QUANTITIES (RQS) AND DATA FOR
SECTION 313 CHEMICALS THAT ARE CERCLA HAZARDOUS



RQS FOR THE TOXIC CHEMICALS THAT ARE CERCLA HAZARDOUS SUBSTANCES AND FOR CERCLA
HAZABDOUS SUBSTANCES THAT ARE MEMBERS OF TOXIC CHEMICAL CATEGORIES

" CASRN Toxic Chemical/Hazxardous Substance Aﬂrxl Acutez CTX PC
50000 Formaldehyde 1000 1000 100 10
51285 2,4-Dinitrophenol 10 1000 100

51796 Carbamic acid, ethyl ester 5000 100
52686 Trichlorfon 1000 5000 100

53963 2-Acetylaminofluorene 5000 1
55185 N-Nitrosodiethylamine 5000 1
55630 Nitroglycerine

56235 Carbon tetrachloride 1000 5000 100 10
56382 Parathion 10 100 100

57125 Cyanides (soluble cyanide salts), not elsewhere specifie 10

57147 Hydrazine, 1,l1-dimethyl- N 1000 10
57749 Chlordane 1 1000 10
58899 Hexachlorocyclohexane (gamma isomer) 1 1000 10
60117 Dimethylaminoazobenzene 5000 10
60344 Methyl hydrazine 1000

62533 Aniline 1000 1000

62555 Thioacetamide 5000 10
62566 Thiourea 5000 10
62737 Dichlorvos 10 1000

62759 Dimethylnitrosamine 1000 10
63252 Carbaryl 100 5000

67561 Methanol 5000 5000

67641 Acetone 5000

67663 Chloroform 1000 5000 10
67721 Hexachloroethane 100 5000 1000 100
71363 n-Butvl alcohol 5000

71432 Benzene 100 5000 1000 10
71556 1,1,1-Trichloroethane 1000 5000 1000

72435 Methoxychlor 1 5000

748139 Methy! bromide 5000 1000

74873 Methyl chloride 5000 5000 1000 100
74884 Methyl iodide 5000 100
74908 Hydrocvanic acid 10 100

74953 Methylene bromide 5000 1000

75003 Chloroethane 5000 5000

75014 vinyl chloride 5000 100 1000 1
75058 Acetonitrile 5000 5000 1000

75070 Acetaldehyde 1000 5000

75092 Methylene chloride 5000 5000 1000

75150 Carbon disulfide 5000 1000 100

75218 Oxirane 1000 1000 10
75252 Bromoform 1000 5000 100

75274 Dichlorobromomethane 5000

75354 1,1-Dichloroethylene 5000 1000 1000 100
75445 Phosgene 5000 10

75558 2-Methylaziridine 1000 1




RQS POR THE TOXIC CHEMICALS THAY ARE CERCLA HAZARDOUS SUBSTANCES ARD FOR CERCLA

HAZARDOUS SUBSTANCES THAT ARE MEMBERS OF TOXIC CHEMICAL CATEGORIES - Continued

CASEBN Toxic Chemical/Hazardous Substance AQTX Acuto2 CTX rc‘
75569 Propylene oxide 5000 5000

76448 Heptachlor 1 1000 1
17474 Hexachlorocyclopentadiene 1 5000 10

77781 Dimethyl sulfate 1000 100 10
78875 1,2-Dichloropropane 5000 5000

789133 Methyl ethyl ketone 5000 5000 1000

79005 1,1,2-Trichloroethane 1000 5000 100
79016 Trichloroethylene 1000 5000 1000 100
79061 Acrylamide : $000

79107 Acrylic acid 5000

79345 1,1,2,2-Tetrachloroethane 100 5000 1000 100
79447 Dimethylcarbamoyl chloride 5000 - 1
79469 2-Nitropropane 1000 10
80159 Hydroperoxide, l-methyl-l-phenylethyl- 1000

80626 Methyl methacrylate 5000 5000 1000

81072 Saccharin and salts 100
82688 'Pentachloronitrobenzene 5000 1000 100
84662 Diethyl phthalate 1000 5000 5000

84742 n-Butyl phthalate 10 5000 1000

85449 Phthalic anhydride 5000

85687 Butyl benzyl phthalate 100

86306 N-Nitrosodiphenylamine 100 5000

. 87683 Hexachlorobutadiene 1 1000 1000 100
87865 Pentachlorophenol 10 100 1000

88062 2,4,6-Trichlorophenol 10 5000 100
88755 2-Nitrophenol 100 5000

91203 Naphthalene 100 5000

91225 Quinoline 1000 5000

91598 2-Naphthylamine 100 5000 1
91941 3,3’-Dichlorobenzidine 5000 10
92875 Benzidine 100 5000 100 1
94597 Safrole 5000 100
94757 2,4-D Acid 100 1000 1000

95501 o-Dichlorobenzene 100 5000 1000

95807 Toluenediamine 5000 10
95954 2,4,5~-Trichlorophenol 10 5000 1000

96128 1,2-Dibromo-3-chloropropane 1000 1
96457 Ethylene thiourea 5000 10
97632 Ethyl methacrylate 5000

98077 Benzotrichloride 1000 10
‘98828 Cumene 5000

98873 Benzal chloride 5000

98884 Benzoyl chloride 1000

98953 Nitrobenzene 1000 5000

100027 p-Nitrophenol 100 5000

100414 Ethylbenzene 1000 5000 5000




RQS FOR THE TOXIC CHEMICALS THAT ARE CERCLA HAZARDOUS SUBSTANCES AND FOR CERCLA

HAZARDOUS SUBSTANCES THAT ARE MEMBERS OF TOXIC CHEMICAL CATEGORIES - Continued

CASRN Toxic Chemical/Hazardous Substance AQTX Acuto2 CTX PC‘
© 100425 Styrene 1000 5000

100447 Bengyl chloride 100 1000 100

100754 N-Nitrosopiperidine 5000 10

101144 Benzenamine, 4,4’-methylenebis(2-chloro~ 10

105679 2,4-Dimethylphenol 100 5000

106467 1,4-Dichlorobenzene 100 5000 1000

106514 p-Benzoquinone 10 5000 ’

106898 Epichlorohydrin 1000 1000 100 100

106934 Ethylene dibromide 1000 1000 1

107028 Acrolein 1 100

107051 Allyl chloride 1000 1000

107062 1,2-Dichloroethane 5000 5000 1000 100

107131 Acrylonitrile 100 1000 100 10

107302 Chloromethyl methyl ether 5000 1000 100 1

108054 Vinyl acetate 1000 5000

108101 Methyl isobutyl ketone 5000

108316 Maleic anhydride 5000 5000

108601 Bis(2-~chloroisopropyl) ether 5000 1000

108883 Toluene 1000 5000 1000

108907 Chlorobenzene 100 5000 1000

108952 Phenol 1000 5000 1000

110805 2-Ethoxyethanol 5000 5000 1000

110827 Cyclohexane 1000 5000

110861 Pycridine 5000 5000 100

111444 Bis (2-chloroethyl) ether 5000 1000 10

115322 Kelthane 10 5000

117817 Bis(2-ethylhexyl)phthalate 5000 100

117840 Di~n-octyl phthalate

118741 Hexachlorobenzene 5000 100 10

119904 3,3’-pDimethoxybenzidine 5000 10

119937 3,3’-Dimethylbenzidine 5000 10

120127 Anthracene

120821 1,2,4-Trichlorobenzene 100 5000 1000

1208132 2,4-Dichlorophenol 100 5000 1000

121142 2,4-Dinitrotoluene 1000 5000 100 10

122667 Hydrazine, 1,2-diphenyl- 10 5000 100 10

123911 1,4-Dioxane 5000 5000 100

126727 Tris(2,3-dibromopropyl) phosphate 5000 10

127184 Tetrachloroethylene 1000 5000 1000 100

131113 Dimethyl phthalate 5000

133062 Captan 10 5000 1000

134327 1-Naphthylamine 100 5000

140885 Ethyl acrylate 5000 5000

151564 Aziridine 100 1

302012 Hydrazine 1

309002 Aldrin 1 1000 10
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BRQS FOR THE TOXIC CHEMICALS THAT ARE CERCLA HAZARDOUS SUBSTANCES AND POR‘CERCLL

HAZARDOUS SUBSTANCES THAT ARE MEMBERS OF TOXIC CHEMICAL CATEGORIES - Continued

CASRN Toxic Chemical/Hazardous Substance Ag!}l Acutoz CTX PC‘

492808 Auramine 100

510156 Ethyl 4,4’~dichlorobenzilate 5000 10
- 534521 4,6-Dinitro~o-cresol and salts 10 100 100

541731 1,3-pichlorobengene 100 1000

542756 1,3-pichloropropene 100 5000 100

542881 Bis(chloromethyl) ether 100 1

584849 Toluene diisocyanate 100 100

606202 2,6~-Dinitrotoluene 1000 5000 100 100

621647 Di-n-propylnitrosamine 5000 10

624839 Methyl isocyanate 100

636215 o0~Toluidine hydrochloride 5000 100

684935 N~-Nitroso~N-methylurea’ 5000 1

759739 N-Nitroso-N-ethylurea 5000 1

924163 N-Nitrosodi-n-butylamine 5000 10

1120714 1,3-Propane sultone 5000 10

1310732 Sodium hydroxide 1000 5000

1319773 Cresols 100 5000 100

1330207 Xylene (wmixed) 1000 5000

1332214 Asbestos 10 1

1336363 Polychlorinated biphenyls (PCBs) 1 10

1464535 2,2'-Bioxirane 1000 10

2303164 Diallate 5000 100

4549400 N-Nitrosomethylvinylamine 1000 10

7439921 Lead 5000

7439976 Mercury 1 100

7440020 Nickel 100 100 100

7440224 Silver 5000 1000

7440280 Thallium 1000

7440360 Antimony

7440382 Arsenic 1

7440417 Berylliunm 1000 10

7440439 Cadmium 5000 10

7440473 Chromium

7440508 Copper

7440666 Zinc 1000

7647010 Hydrochloric acid 5000 5000

7664382 Phosphoric acid 5000 5000

7664393 Hydrofluoric acid 5000 1000 100

7664417 Ammonia 10 5000 1000

7664939 Sulfuric acid 1000 1000

7697372 Nitric acid 1000 1000

7723140 Phosphorus 1 1000

7782492 Selenium 100

7782505 Chlorine 10 1000

8001352 Toxaphenae 1 1000 10

20816120 Osmium oxide 1000




BRQS FOR THE TOXIC CHEMICALS THAT ARE CERCLA H
HAZABRDOUS SUBSTANCES THAT ARE MEMBERS OF TOXI

— Continued

US SUBSTABCES AND FOR CERCLA
ICAL CATEGORIES

CASRN Toxic Chemical/Hazardous Substance AQTX Acute CTX rc‘
25321226 Dichlorobenzene (mixed) 100 1000
Antimony Compounds

1309644 Antimony trioxide 5000 1000

7440360 Antimony

7647189 Antimony pentachloride 1000 5000

7783564 Antimony trifluoride 1000

7789619 Antimony tribromide 1000

10025919 Antimony trichloride 1000 5000

28300745 Antimony potassium tartrate 1000 5000 100

Arsenic Compounds

75605 Cacodylic acid 5000 1
692422 Diethylarsine 1
696286 Dichlorophenylarsine 100 1
1303282 Arsenic pentoxide 100 100 1000 1
1303328 Arsenic disulfide 5000 1
1303339 Arsenic trisulfide 5000 100 1
1327522 Arsenic acid 1000 1000 1
1327533 Arsenic trioxide 100 100 10 1
7440382 Arsenic . 1
7631892 Sodium arsenate 1000 1000 1000 1
7778441 Calcium arsenate 1000 1000 100 1
7784341 Arsenic trichloride 100 1000 100 1
7784409 Lead arsenate 5000 1000 1000 1
7784410 Potassium arsenate 1000 1000 1
7784465 Sodium arsenite 1000 1000 10 1
10124502 Potassium arsenite 1000 1000 10 1
12002038 Cupric acetoarsenite 100 1000 1
52740166 Calcium arsenite 1000 100 1
Barium Compounds

542621 Barium cyanide 10

Beryllium Compounds

7440417 Beryllium . 1000 10
7787475 Beryllium chloride 1000 1000 10 1
1787497 Beryllium fluoride 5000 1000 10 1
13597994 Beryllium nitrate 5000 10 1




RQS FOR THE TOXYIC CHEMICALS THAT ARE CERCLA HAZARDOUS SUBSTANCES AND PFOR CERCLA
- Continued

HAZARDOUS SUBSTANCES THAT ARE MEMBERS OF TOXIC CHEMICAL CATEGORIES

CASRR Toxic Chemical/Hazardous Substance ggrxl Acute CTX PC‘
Cadmium Compounds

543908 Cadmium acetate 100 10 10
7440439 Cadmium 5000 10
7789426 Cadmium bromide 100 10 10
10108642 cadmium chloride 100 1000 10 10
Chlorophenols

58902 2,3,4,6-Tetrachlorophenol 10 5000 100

87650 2,6-Dichlorophenol 100 5000

87865 Pentachlorophenol 10 100 1000

88062 2,4,6-Trichlorophenol 10 5000 100
95578 2-Chlorophenol 100 5000

95954 2,4,5-Trichlorphenol 10 5000 1000

120832 2,4~Dichlorophenol 100 5000 1000
25167822 Trichlorophenol 10 100
Chromium Compounds

1066304 Chromic acetate 1000

7440473 Chroajium

7775113 Sodium chromate 1000 1
7778509 Potassium bichromate 1000 5000 1
7788989 Ammonium chromate 1000 1
7789006 Potassium chromate 1000 1
7789062 Strontium chromate 1000 1
7789095 Ammonium bichromate 1000 1
10049055 Chromousgs chloride 1000 5000

10101538 cChromic sulfate 1000

10588019 Sodium bichromate 1000 1000 1
11115745 Chromic acid 1000 100 1
13765190 cCalcium chromate 1000 100 1
14307358 Lithium chromate 1000 1
Cobalt Compounds

544183 Cobaltous formate 1000

7789437 Cobaltous bromide 1000

14017415 Cobaltous sulfamate 1000

Copper Compounds

142712 Cupric acetate 100 5000 1000

544923 Copper cyanide 10

815827 Cupric tartrate 100 1000




RQS FOR THE TOXIC CHENMICALS THAT ARE CERCLA HAZARDOUS SUBSTANCES AND FOR CERCLA
- Continued

HAZARDOUS SUBSTANCES THATY ARE MEMBERS OF TOXIC CHEMICAL CATYEGORIES

CASRHN Toxic Chemical/Hazardous Substance AQTX Acute CTX rc‘
3251238 Cupric nitrate 100 1000

5893663 Cupric oxalate 100

7440508 Copper

7447394 cupric chloride 10 1000

7758987 Cupric sulfate 10 5000 1000
10380297 cCupric sulfate ammoniated 100 1000
12002038 cCupric acetoarsenite 100 1000 1
Cyanide compounds (ionically bonded)

74908 Hydrocyanic aciad 10 100

143339 Sodiums cyanide 10 100

151508 Potassium cyanide 10 100

506616 Potassium silver cyanide 1 1000

506649 Silver cyanide 1 5000

542621 Barium cyanide 10

544923 Copper cyanide 10

557197 Nickel cyanide 10 10 100
- 557211 2inc cyanide 10

592018 Calcium cyanide 10 1000

592041 Mercuric cyanide 1 1000

Glycol Ethers

None

Lead Compounds

78002 Tetraethyl lead 100 1000 10

301042 Lead acetate 5000 5000 100 100
592870 Lead thiocyanate 5000 100

1314870 Lead sulfide 5000 5000 100
1335326 Lead subacetate 100 100
7428480 Lead stearate 5000 5000 100
7439921 Lead 5000 100
7446277 Lead phosphate 100 100
7758954 Lead chloride 5000 100

7783462 Lead fluoride 1000 100

7784409 Lead arsenate 5000 1000 1000 1
10099748 Lead nitrate 5000 5000 100
10101630 Lead iodide 5000 100
13814965 Lead fluoborate 5000 1000 100
15739807 Lead sulfate 5000 100




RQS POR THE TOXIC CHEMICALS THAT ARE CERCLA BAZARDOUS SUBSTANCES AND POR CERCLA
HAZARDOUS SUBSTANCES THAT ARE MEMBERS OF TOXIC CHEMICAL CATEGORIES - Continued

CASRN Toxic Chemical/Hazardous Substance Aqrxl ) Acutoz ctx3 rc‘

Manganese Coumpounds

7722647 Potassium permanganate 100 5000

Mercury Compounds

62384 Phenylmercuric acetate 1000 100
592041 Mercuric cyanide . 1 1000

592858 Mercuric thiocyanate 10

628864 Mercury fulminate

7439976 Mercury 1 10

7783359 Mercuric sulfate 10 1000

10045940 Mercuric nitrate 10 10

10415755 Mercurous nitrate 10 5000

Nickel Compounds

557197 Nickel cyanide 10 10 100

7440020 Nickel : 5000 100 100
7718549 Nickel chloride 5000 5000 100 100
12054487 Nickel hydroxide 1000 10 100
13463393 Nickel carbonyl 1000 100 10 10
14216752 Nickel nitrate 5000 ) 100 100
15699180 Nickel ammonium sulfate 5000 100 100
77786814 Nickel sulfate : : 5000 100 100

Polybrominated Biphenyls

None

Selenium Compounds

630104 Selenourea 1000

7446084 Selenium dioxide 1000 1000 10

7488564 Selenium disulfide ] 5000 100
7782492 Selenium 100

7783008 Selenious acid ' ) 1000 1000 10
10102188 Sodium selenite 1000 100 100

Silver Compounds

506616 Potassium silver cyanide 1 1000
506649 Silver cyanide 1 5000
7440224 Silver 5000 1000
7761888 Silver nitrate 1 1000
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RQS FOR THE TOXIC CHEMICALS THAT ARE CERCLA HAZARDOUS SUBSTANCES AND FOR CERCLA

HAZARDOUS SUBSTANCES THAT ARE MEMBERS OF TOXIC CHEMICAL CATEGORIES - Continued

CASRN Toxic Chemical/Hazardous Substance AQTX Acutoz CTX PC
Thallium Compounds
563688 Thallium(I) acetate 1000 100
1314325 Thallium(IXXI) oxide 1000 100
6533739 Thallium{(I) carbonate 1000 100
7440280 Thallium 1000
7446186 Thallium(I) sulfate 1000 1000 100
7791120 Thallium(I) chloride 1000 100
10102451 Thallium(I) nitrate 1000 100
12039520 Thallium(I) selenide 1000
2inc Compounds
127822 zZinc phenolsulfonate 5000
557211 Zinc cyanide 10
557346 Zinc acetate 1000 5000 1000
557415 zZinc formate 1000 1000
1314847 Zinc phosphide 1000 1000
1332076 Zinc borate 1000 1000
34861359 Zinc carbonate 1000 1000
7440666 Zinc 1000
7646857 Zinc chloride 5000 5000 1000
7699458 zZinc bromide 5000 1000
7733020 Zinc sulfate 1000 5000 1000
7779864 Zinc hydrosulfite 1000
7779886 Zinc nitrate 5000 1000
7783495 zZinc Eluoride 1000 1000
16871719 Zinc silicofluoride 5000 5000
52628258 zZinc ammonium chloride 5000 1000
Notes:

1. RQ based upon agquatic toxicity.

2. RQ based upon acute toxicity to manmals.

3. RQ based upon chronic toxicity to mammals.

4. RQ based upon evidence of potential carcinogenicity.
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DATA FOR THE TOXIC CHEMICALS THAT ARE CERCLA HBAZARDOUS SUBSTANCES AND FOR CERCLA HAZABDOUS SUBSTANCES THAT ARE MEMBERS OF TOXIC
CHEMICAL CATEGORIES

Aqnatic Ooral Toxicity 3 Inhalatiog Tox.s Dermal tgxicitg CTE CABG

CASRN Toxic Chemical/Hazardous Substance Tox. Spec. Test™ Val. Spec. Test  Val. Spec. Test™ Val. CS WOE
50000 Formaldehyde 10-100 Rat LD50 800 Rat Lclo 250 Rbt LDg, 270 39 Bl
51285 2,4-Dinitrophenol 0.6 Rat LDSO 30 30
51796 Carbamic acid, ethyl ester Mus LD5° 2500 B2
52686 Trichlorfon 10-100 Rat LDSO 450 30
53963 2-Acetylaminofluorens Mus LDSO 1020 B2
55185 N-Nitrosodiethylamine Rat LD50 280 B2
56235 Carbon tetrachloride 10-100 Rat LDSO 2800 Rat Lcso 4000 25.3 B2
56382 Parathion 0.4 Rat LDg, 2 Rat Lclo 10 Rat LDg, 6.8 32
57125 Cyanides (soluble cyanide salts), 0.1-1

not elsewhere specified
57147 Hydrazine, 1,l1-dimethyl- Rat LC50 252 B2
57749 Chlordane <0.1 Rbt LD50 100 Rat LDg, 700 B2
58899 Hexachlorocyclohexane (gamma isomer) <0.1 Rat LD50 76 Rat LDSo 500 B2/C
60117 Dimethylaminoazobenzene Rat LD5° 200 B2
60344 Methyl hydrazine Rat LDSO 33 Rat Lcso 74
62533 Aniline 10-100 Rat LDSO 440 Rat Lclo 250
62555 Thioacetamide Rat LDSO 200 B2
62566 Thiourea Rat LDSO 125 B2
62737 Dichlorvos 0.1-1 Rat LD50 56
62759 Dimethylnitrosamine Rat LD5° 26 Rat LCSO 78 B2
63252 Carbaryl 1-10 Rat LD50 250
67561 Methanol >1000 Rat LD5° 13000
67641 Acetone >»1000
67663 Chloroform 10~100 Rat LD50 800 Rat Lcso 8000 B2
67721 Hexachloroethane 1-10 Rat LD50 6000 15.2 [of
71363 n-Butyl alcohol Rat LD50 790
71432 Benzene 1-10 Rat Lbso 3800 Rat Lcso 10000 17 A
71556 1,1,1-Trichloroethane 10-100 Rat LDso 10300 Rat LClo 1000 6.0
72435 Methoxychlor <0.1 Rat LDSO 5000 »
74839 Methyl bromide >1000 Gpg LC1° 300
74873 Methyl chloride 1000 Mus LC50 3146 20 [of
74884 Methyl iodide . Rat LDgo 150 [of
74908 Hydrocyanic acid <1 Mus LD50 3.7 Mus Lcso 323
75003 Chloroethane 1000 Gpg Lclo 4000 I.D.
75014 Vinyl chloride 1000 Rat LD5o 500 Gpg LC1° 20 20 A
75058 Acetonitrile 1000 Rat LD50 3800
75070 Acetaldehyde 10-100 Rat LD50 1930 Rat Lclo 4000 19.2
75092 Methylene chloride 100-1000 Rat LDso 167 10
75150 Carbon disulfide 100-500 Hmn LDlo 14 22.6
75218 Ethylene oxide 10-100 Rat LDSO 72 B1/B2
75252 Bromoform 46-56 Mus LDso 1400 25.8
75274 Dichlorobromomethane Mus LDso 450
75354 1,1-Dichloroethylene 100-1000 Rat LD50 200 Mus LC50 98 19 [
75445 Phosgene 100-500 Mus Lclo 5
75558 2-Methylaziridine Rat LDso 19 B2
75569 Propylene oxide >1000 Rat LDso 930 Rat Lclo 4000
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DATA FOR THE TOXIC CHEMICALS THAT ARE CERCLA HAZARDOUS SUBSTANCES AND FOR CERCLA HAZARDOUS SUBSTANCES THAT ARE MEMBERS OF TOXIC
CHEMICAL CATEGORIES - Continued

: Aquatjc Oral !oxicity Inhalatiog rox.s Dermal r,xicit! crg CAng
CASRN Toxic Chemical/Hazardous Substance Tox. Spec. Test™ Val. Spec. Test Val. Spec. Test™ Val. CcS WOE
76448 Heptachlor <0.1 Rat LDso 40 Rat LD50 119 B2
77474 Hexachlorocyclopentadiene <0.1 Rat LDso 113 Rbt L05° 430 62
77781 Dimethyl sulfate 10-100 Rat LDSo 440 Rat Lclo 32 B2
78875 1,2-Pichloropropane 140-320 Rat LD50 1900 Rat Lclo 1500 1.D.
78933 Methyl ethyl ketone >1000 Rat LD50 3400 8.8
79005 1,1,2-Trichloroethane 10~-100 Rat LD50 1140 Rat LC1° 500 I1.D. o
79016 Trichloroethylene 10-100 Rat LDso 4920 20 B2
79061 Acrylamide Rat - LD50 170 Rat Lcso 103 Rbt Lblo 1000
79107 Acrylic acid Rat LD50 340
79345 1,1,2,2-Tetrachloroethane 1-10 Dog LD1° 300 Rat LC1° 1000 17.5 [of
79447 Dimethylcarbamoyl chloride . Rat LDS° 1000 B2
79469 2-Nitropropane . Rat LDSO 500 Rat Lcso 400 B2
80159 Hydroperoxide, l-methyl-l-phenylethyl Rat LD50 382 Rat LCSO 220
80626 Methyl methacrylate . 100-1000 Rat LD 8000 Rat LC 3750 16.8

. lo 50
81072 Saccharin C
82688 Pentachloronitrobenzene Rat I.D50 1650 10.4 [
84662 Diethyl phthalate ) 98.2 Rbt LD1° 1000 4
84742 n-Butyl phthalate 0.17-1.3 Mus LD5° 12000
85449 Phthalic anhydride Rat LD5° 4020
85687 Butyl benzyl phthalate 2-40
86306 " N-~-Nitrosodiphenylamine ) 1-10 Rat LD50 1650
87683 Hexachlorobutadiene <0.1 Rat LDSO 90 . 10.3 c
87865 Pentachlorophenol 0.2-0.6 Rat Lbso 50 Rat Lcso 11.7 Rat Lbso 105 20
88062 2,4,6-Trichlorophenol 0.1-1 Rat LD50 820 I.D. B2
88755 2-Nitrophenol Rat LD50 2828 I.D.
91203 Naphthalene 1-10 Rat LDSO 1780 1.D.
91225 Quinoline 10-100 Rat LDso 331 Rbt LD50 540
91598 beta-Naphthylamine 1-10 Rat LDSO 727 - A
91941 3,3’~-Dichlorobenzidine Rat LD1° 4740 I-.D. B2
92875 Benzidine 1-10 Rat LDso 309 28 A
94597 Safrole . Rat LDSO 1950 B2
94757 2,4-D Acid 1-10 Dog LDSO 100 Rat LDSO 1500 18
95501 o-Dichlorobenzene 1-10 Rat LD50 500 8.8
95534 o-Toluidine B2
95807 Toluenediamine Rat LD50 260 B2
95954 2,4,5-Trichlorophenol 0.1-1 Rat LDso 820 13
96128 1,2-Dibromo~3-chloropropane Rat LD, 170 B2
96457 Ethylene thiourea ‘Rat LD50 1832 B2
98077 Benzotrichloride Rat Lcso 125 B2
98828 Cumene Rat Lbso 1400
98873 Benzal chloride Rat LD5° 3249
98884 Benzoyl chloride 10-100
98953 Nitrobenzene 10-100 Rat LDy, 640 Rat LDso 2100 I.D.
100027 p~-Nitrophenol 1-10 Rat L05° 350 1.D.
100414 Ethylbenzene 10-100 Rat Lbso 3500 5
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DATA FOR THE YTOXIC CHEMICALS THAT ARE CERCLA HAZARDOUS SUBSTANCES AND FOR CERCLA HAZARDOUS SUBSTAIC#S TEA* ABRE MENMBERS OF TOXIC
CHEMICAL CATEGORIES - Continued

Aquatic Oral roxicity Inhalatiog Tox. Dermal !Qxicitg ctz cang
CASRN Toxic Chemical/Haxzardous Substance ToxX. Spec. Test Val. Spec. Test Val. Spec. Test™ Val. CS WOE
100425 Styrene 10-100 Mus Lnso 316 Rat Lclo 5000
100447 Benzyl chloride i-10 Rat LD5° 1231 Rat Lcso 150 B2
100754 N-Nitrosopiperidine Rat LDSO 200 B2
101144 4,4°'~Hethylenebis(2-chloroaniline) B2
105679 2,4-Dimethylphenol -1=-10 Rat LDso 3200
106467 1,4-Dichlorcbenzene 1-10 Rat Lnso 500 9.0
106514 p-Benzoquinone . 0.1-1 Rat Lnso 130 i I.D. .
106898 Epichlorohydrin 10-100 Rat LDso 90 Rat Lclo 250 Rat LDI° 1000 26 B2
106934 Ethylene dibromide 10-100 Rbt Lbso 55 Rat Lcso 400 B2
107028 . Acrolein <0.1 Rat LDso 46 Rat LClo 8 -
107051 Allyl chloride 10-100 Rat Lblo 64 Rat Lclo 290 Rbt LDSO 2200
107062 1,2-Dichlorocethane 100-1000 Mus LDlo 600 Rat LC1° 1000 _ 18.4 B2
107131 Acrylonitrile 1-10 Rat LDso 82 Rat Lcso 500 ’ 30 Bl
107302 Chloromethyl methyl ether 100-1000 Rat Lbso 817 Rat Lcso 55 30.4 A
108054 Vvinyl acetate 10-100 Rat LDso 2920 Rat LC1° 4000
108101 Methyl isobutyl ketone Rat LDSO 2080
108316 Maleic anhydride 100-500 Mus LDso 465 Rbt LD5° 2620
108601 Bis(2-chloroisopropyl) ether Rat LDso 240 Rat Lcso 700 12
108883 Toluene 10-100 Rat LDso 5000 Rat LCl° 4000 7
108907 Chlorobenzene 1-10 Rat LDso 2910 11.6
108952 Phenol 10-100 Rat LDSo 414 Rat LDSO 669 35
110805 2~Ethoxyethanol 100-1000 Rat LDso 3000 Rat Lclo 4000 Rbt LDso 3500 13.6
110827 Cyclohexane 10-100 Mus LDso 1297
110861 Pyridine 100-1000 Rat LDso 891 21
111444 Bis (2-chloroethyl) ether 100-1000 Rat LD5° 75 Rat Lcso 1000 B2
115322 Kelthane 0.52 Rat LDSo 575 Rat LD50 100
117817 Bis(2-ethylhexyl) phthalate - Rat LDSO 31000 B2
118741 Hexachlorobenzene Rat LDso 10000 29.5 B2
119904 3,3'-pimethoxybenzidine Rat LD, 1920 B2
119937 3,3’-pimethylbenzidine Rat LDSO 404 B2
120127 Anthracene . I.D.
120821 1,2,4-Trichlorobenzene 1-10 Rat LDso 756 12.6
120832 2,4-Dichlortophenol 1-10 Rat LD50 580 11.9
121142 2,4-Dinitrotoluene 10-100 Rat LDSO 268 32 B2
122667 Hydrazine, 1,2-diphenyl 0.1-1 Rat Lbso 301 28 Bl
123911 1,4~Dioxane 100-1000 Rat LDSO 4200 B2
126727 Tris(2,3-dibromopropyl) phosphate Rat LDso 1010 B2
127184 Tetrachloroethylene 10-100 Mus LDSO 8100 Rat LClo 4000 10 B2
1311113 Dimethyl phthalate Rat LDso 6900
133062 Captan _ 0.1-1 Rat LDSO 10000 ) 17
134327 alpha-Naphthylamine - ) 1-10 Rat LDSO 779
140885 Ethyl. acrylate 100-1000 Rat Lbso 1020
151564 Aziridine Rat LDso 15 Rat Lclo 25 1.D. B2
302012 Hydrazine Mus Lcso 252 82
309002 Aldrin . <0.1 Rat LDSO 39 B2
492808 Auramine B2




DATA FOR THE TOXIC CHEMICALS THAT ARE CERCLA HAZARDOUS SUBSTANCES AND FOR CERCLA HAZARDOUS SUBSTANCES THAT ARE MEMBERS OF TOXIC
CHEMICAL CATEGORIES ~ Continued
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Aquatic

Oral !oascity Inpalatiox Tox. Dermal rsxicitg crg chng
CASEBN Toxic Chemical/Hazardous Substance Tox. Spec. Test™ Val. Spec. Test Val. Spec. Test Val. (o] WOE
510156 Ethyl 4,4’'~dichlorobenzilate Rat LDg . 700 B2
534521 4,6-Dinitro-o-cresol and salts 0.2-0.4 Rat LDSo 10 Rat LD50 200 39.2
541731 1,3-Dichlorobenzense 1-10 9.0
542756 1,3-Dichloropropene 1-10 Rat LDso 250 23.5
542881 Bis(chloromethyl) ether : Rat Lbso 210 Rat LCSO 7 I.D. A
584849 Toluene diisocyanate 1-10 Rat LDso 5800 Mus Lcso 10
606202 2,6-Dinitrotoluene 10-100 Rat Lbso 177 30 [
621647 Di-n-propylnitrosamine Rat Lbso 480 B2
624839 Methyl isocyanate Rat Lbso 71 Rat Lcso 5
636215 o-Toluidine hydrochloride Rat LDso 2951 B2
684935 N~-Nitroso-N-methylurea Rat Lbso 110 B2
759739 N-Nitroso~N-ethylurea Rat LDSO 300 B2
924163 N-Nitrosodi-n-butylamine Rat LDso 1200 B2
1120714 1,3-Propane sultone Mus LD50 1000 B2
1310732 Sodium hydroxide 10-100 Rbt Lblo 500
1319773 Cresols 1-10 Mus Lnso 861 Rbt LDSO 2000 21.2
1330207 Xylene (mixed) 10-100 Rat Lnso 4300 Rat Lcso 5000
1332214 Asbestos 79 - A
1336363 Polychlorinated biphenyls (PCBs) 0.1 B2
1464535 2,2’-Bioxirane : Rat LDso 78 Rat LC5° 90 B2
2303164 Diallate ' . Rat LDSO 395 c
4549400 N-Nitrosomethylvinylamine Rat Lbso 24 B2
7439921 Lead Pgn LDlo 160 I.D.
7439976 Mercury <0.1 Rbt LC1° 3.5 *
7440020 Nickel Gpg Lnlo 500 26 Cc
7440224 Silver Mus Lbso 100 7
7440280 Thallium Rat LDSD 15.8 I.D.
7440360 Antimony I.D.
7440382 Arsenic 1.D. A
7440417 Beryllium 10-100 I.D. B2
7440439 Cadmium Rat LDy, 225 I.D. Bl
7440473 Chromium I.D. A
7440508 Copper’ I.D.
7440666 Zinc . 17.6
7647010 Hydrochloric acid Rbt LDg, 900 Rat LC50 3124
7664382 Phosphoric acid 100-1000 Rat LDg, 1530 Rbt LD, 2740
7664393 Hydrofluoric acid 100-500 Rat LC5° 1276 20.5
7664417 Ammonia 0.1-1 Rat LDso 350 15.5
7664939 Sulfuric acid 10-100 Rat LDSO 2140 Rat Lclo 178
7697372 Nitric acid 10-100 Hmn LDlo 430 Rat Lcso 65 1.D.
7723140 Phosphorus <0.1 Dog LDIO 50 »
7782492 Selenium I.D.
7782505 Chlorine <1 Mus Lcso 137
8001352 Toxaphene <0.1 Rat L05° 40 Rar L05° 600 B2
20816120 Osmium oxide Rat LD., 14 Rat Lclo 40 '
25321226 Dichlorobenzene (mixed) 1-10 ' 8.8
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DATA ron THE TOXIC CHEMICALS THAT ARE CERCLA HAZARDOUS SUBSTANCES AND FOR CERCLA HAZARDOUS SUBSTANCES THAT AXB MEMBERS OF TOXIC
CHEMICAL CATEGORIES - Continued

. Aquatjc oral !oxicity 3 Inhalatiog Tox. Dermal !Qxicitg crx CARG
CASRHN Toxic Chemical/Hazardous Substance TOoX . Spec. Test™ Val. Spec. Test Val. Spec. Test v-l. cS WOE
Antimony Compounds
1309644 Antimony trioxide 500-100 18
7440360 Antinony 1.D.
7647189 Antinmony pentachloride 100-10 Rat LDg, 1115 I.D.
7783564 Antimony trifluoride 100-~10 I.D.
7789619 Antimony tribromide 100-10 I.D.
10025919 Antimony trichloride 100-10 Rat LDSO 525 - I.D.
28300745 Antimony potassium tartrate 100-10 Rat LD50 115 38
Arsenic Compounds
75605 Cacodylic acid Rat LDso 700 A
692422 Diethylarsine I.D. A
696286 Djchlorophenylarsine R Rat LD50 16 I.D. A
1303282 Arsenic pentoxide 10-1 Rat Lbso 8 19 A
1303328 Acrsenic disulfide 500-100 1.D. A
1303339 Arsenic trisulfide 500100 35 A
1327522 Arsenic acid " Rat LDSo 48 18 A
1327533 Arsenic trioxide 10-1 Rat LDso 20 41 A
7440382 Arsenic I.D. A
7631892 Sodium arsenate 100-10 Rbt LD1° 12.5 16 A
7778441 Calcium arsenate 100-10 Rat LDSO 20 33.1 A
7784341 Arsenic trichloride 10~-1 Mus Lclo 338 39 A
7784409 Lead acrsenate . 500-100 Rat LDS° 100 . 13 A
7784410 Potassium arsenate 100-10 o 16 A
7784465 Sodium arsenite 100-10 Rat Lbso 41 Rat LD 0 150 11 A
10124502 Potassium arsenite 100-10 Rat LD5° 14 : Rat LD50 150 41 A
12002038 Cupric acetoarsenite 10-1 Rat LDso 22 I.D. A
52740166 Calcium arsenite ) 40 39 A
. \.
Barium Compounds
542621 Barium cyanide 0.1-1
Beryllium Compounds
7440417 Beryllium 100-10 I.D. B2
7787475 Beryllium chloride 100-10 Rat LD5° 86 46.7 B2
7787497 Beryllium fluoride ' 500~-100 Rat Lbso 98 49.6 B2
13597994 Beryllium nitrate 500-100 44 B2
Cadmium Compounds
543908 Cadmium acetate 10-1 41 Bl
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DATA FOR THE TOXIC CHEMICALS THAT ARE CERCLA HAZ

ARDOUS SUBSTANCES AND FOR CERCLA HAZARDOUS SUBSTARCES
CHEMICAL CATEGORIES ~ Continued

THAT ARE MEMBERS OF TOXXIC

Aquatic Oral Toxicity Inhllltio‘ Tox. Dormal taxicit! crg cang
CASEN Toxic Chemical/Hazardous Substance. Tox. Spec. Test™ Val. Spec. Test Val. Spec. Test Val. (o] WOE
7440439 Cadmium Rat LD50 225 1.D. Bl
7789426 Cadmium bromide 10-1 41 Bl
10108642 Cadmium chloride 1.94 Rat LDso 88 42 Bl
Chlorophenols
58902 2,3,4,6-Tetrachlorophenol 1-0.1 Rat LDSO 140 Rbt LDSo 250 32
87650 2,6-Dichlorophenol 5 Rat LDSo 2940 1.D.
87865 Pentachlorophenol 0.6~0.2 Rat LDso 50 Rat LCSO 11.7 Rat LDso 105 20 D
88062 ~2,4,6-Trichlorophenol 1-0.1 Rat LDSO 820 B2
95578 2-Chlorophenol 8-20 Rat’ LDso 670 I.D.
95954 2,4,5-Trichlorphenol 1-0.1 Rat LDso 820 13 D
120832 2,4-Dichlorophenol 5-10 Rat LDso 580 11.9
25167822 Trichlorophenol 1-0.1 B2
Chromium Compounds
1066304 Chromic acetate 100-310 I.D.
7440473 Chromiunm 1.D. D
7775113 Sodium chromate 100~-10 1.D. A
7778509 Potassium bichromate 100~10 Dog LDlo 2829 1.D. A
7788989 Ammonium chromate 100~10 A
7789006 Potassium chromate 100-10 I.D. A
7789062 Strontium chromate 100-10 A
7789095 Ammonium bichromate 100-10 1.D. A
10049055 Chromous chloride 100-10 Rat LDso 1870 I.D.
10101538 Chromic sulfate 100-10 I.D.
10588019 Sodium bichromate 100-10 Rat LDSO 50 1.D. A
11115745 Chromic acid 100-10 31.2 A
13765190 Calcium chromate 28 29 F
14307358 Lithium chromate 100-10 1.D. A
Cobalt Compounds
544183 Cobaltous formate 100 I.D.
77894137 Cobaltous bromide 100 1.D.
14017415 Cobaltous sulfamate 100 I.D.
Copper Compounds
142712 Cupric acetate 10-1 Rat LDg, 595 15
544923 Copper cyanide 0.1~1
815827 Cupric tartrate 10-1 15
3251238 Cupric nitrate 10-1 13.9
5893663 Cupric oxalate 10-~1 I.D.
7440508 Copper I.D.
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DATA FOR THE TOXIC CHENMICALS THAT ABE CERCLA HAZARDOUS SUBSTANCES AND FOR CERCLA HAZARDOUS SUBSTANCES THAT ARE MEMBERS OF TOXIC
CHEMICAL CATEGORIES — Continued

. Aqultic Ooral !ox;city !nhllntio‘ Tox . Dermal !Qxicit! CT‘ caxg
CASRN’ Toxic Chemical/Hazardous Substance Tox. Spec. Test™ Val. Spec. Test Val. Spec. Test™ Val. Ccs WOE
7447394 Cupric chloride 1-0.1 16.5
7758987  Cupric sulfate 1-0.1 Rat Lbso 300 16
10380297 Cupric sulfate anmoniated 10- 14.5
12002038 cCupric acetoarsaenite 10-1 Rat Lnso 22 I.D. A
Cyaniao compounds (ionically bonded)
74908 Hydrocyanic acid <1 Mus LD , 3.7 Rat LC., 484
143339 Sodium cyanide 0.1-1 Rat LDso 6.44
151508 Potassium cyanide 1-0.1 Rat LDSO 10
506616 Potassium silver cyanide ¢ 0.1 Rat- LDSO 21
506649 Silver cyanide ¢ 0.1 Rat LD50 123
542621 Barium cyanide 0.1-1
544923 Copper cyanide 0.1-1
557197 Nickel cyanide 0.1-1 49
557211 Zinc cyanide 1-0.1 I.D.
592018 Calcium cyanide 1-0.1 Rat LDso 39
592041 Mercuric cyanide ¢ 0.1 Mus LDSO 33
Glycol Ethers

None
Lead Compounds
78002 Tetraethyl lead 10-1 Rat LD, 17 Rat LC, 850mg/m> 49
301042 Lead acetate : 500~100 " Dog LD50 300 32 B2
592870 Lead thiocyanate 500-100 32 )
1314870 Lead sulfide »1000 Gpg Lblo 10000 B2
1335326 Lead subacetate 33 B2
7428480 Lead stearate '500-100 Gpg LD1° 6000 I.Dh. B2
7439921 Lead Pgn LDlo 160 . I.D. B2
7446277 Lead phosphate 33 B2
7758954 Lead chloride 500-100 33
7783462 Lead fluoride 100-10 34
7784409 Lead arsenate 500-100 Rat LD 0 100 13 A
10099748 Lead nitrate Gpg LD1° 508 31
10101630 Lead iodide ' 500-100 3o
13814965 Lead fluoborate 500-100 Rat LD1° S0 31
15739807 Lead sulfate : 500100 32
Manganese Compounds
7722647 Potassium permanganate - 100-1 Rat Lbso 1090
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DATA FOR THE TOXIC CHEMICALS THAT ARE CERCLA HAZARDOUS SUBSTANCES AND FOR CERCLA HAZARDOUS SUBSTANCES THAT ARE MEMBERS OF TOXIC
CHEMICAL CATEGORIES - Continued

Aquatic Ooral Toxicity 3 Inhalatiog Tox. Dermal Texicitx CTE cang

CASRN Toxic Chemical/Haxzardous Substance Tox. Spec. Test™ Val. Spec. Test Val. Spec. Test™ Val. [of] WOE
Mercury Compounds
62384 Phenylmercuric acetate Rat LD5° 30 37
592041 Mercuric cyanide < 0.1 Mus LDSO 33
592858 Mercuric thiocyanate 1-0.1 I.D.
628864 Mercury fulminate 3 I.D.
7439976 Mercury < 0.1 Rbt LC1° 29mg/m
7783359 Mercuric sulfate 1-0.1 Rat LDso 57 I1.D.
10045940 Mercuric nitrate 1-0.1 : . 42.4
10415755 Mercurous nitrate 1-0.1 Rat Lbso 297 I.D.
Nickel Compounds
557197 Nickel cyanide 1-0.1 . 49
7440020 Nickel Gpg Lblo 500 : 26 c
7718549 Nickel chloride 500-100 Rat LDso 105 40
12054487 Nickel hydroxide 100-10 50
13463393 Nickel carbonyl 100-10 Rat Lclo 35 49 B2
14216752 Nickel nitrate 500-100 38
15699180 Nickel ammonium sulfate 500-100 35
77786814 Nickel sulfate 500-100 39
Polybrominated Biphenyls

None
Selenium Compounds
§30104 Selenoucrea Rat LDso 50 1.D.
7446084 Selenium dioxide 100-10 Rat Lblo 25 43
7488564 Selenium disulfide Rat LDSO 138 3 I.D. B2
7782492 Seleniun . Rat Lclo 33mg/m I.D.
7783008 Selenious acid 100-10 Rat Lnlo 25 42
10102188 Sodium selenite 100-10 Rat LDso 7 40
Silver Compounds
506616 Potassium silver cyanide < 0.1 Rat LDSO 21
506649 Silver cyanide < 0.1 Rat LDso 123
7440224 Silver Mus LDSO 100 7
7761888 Silver nitrate < 0.1 Mus I.D50 50
Thallium Compounds
563688 ° Thallium(I) acetate Mus LDso 35 22.4
1314325 Thallium(III) oxide ' Rat LD50 22 21.6
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DATA FOR THE TOXIC CHEMICALS THAT ARE CERCLA HAXARDOUS SUBSTAHCES AND FOR CERCLA HAZARDOUS SUBSTANCES THAT ARE KEMBERS OF TOXIC
CHEMICAL CATEGORIES - Continued ’ :

Aquatjc Oral roxicity Inhalatiog Tox. Dermal Tsxicitg Ctg caxq
CASRKN Toxic Chemical/Hazardous Substance Tox. Spec. Test™ Val. Spec. Test Val. Spec. Test™ Val. CS WOE
6533739 Thallium(I) carbonate Mus LDso 21 22.4
7440280 Thallium . Rat LDso 15.8 I.D.
7446186 Thallium(I) sulfate 100-10 Mus Lbso 29 22.4
7791120 Thallium(X) chloride Rat LDSO 24 22.4
10102451 Thallium(I) nitrate Mus LDso 33 22.4
12039520 Thallium(l) selenide Rat LDSO 50 I.D.
Zinc Compounds
127822 zinc phenolsulfonate 500-100 I.D.
557211 Zinc cyanide 1-0.1 : 1.D.
557346 2inc acetate 100-10 Rat LDSO 2510 12.8
557415 2inc formate 100-10 13.6
1314847 Zinc phosphide 100-10 Rat LDso 40 I.D.
1332076 Zinc borate 100-10 . 14.4
34861359 Zinc carbonate 100-10 9
7440666 Zinc 17.6
7646857 Zinc chloride 500-100 Rat LDSO 350 14.4
7699458 Zinc bromide 500-~-100 11.2
7733020 Zinc sulfate 100-10 Mus LDso 1891 12.8
7779864 zinc hydrosulfite 100~-10 I1.D.
7779886 Zinc nitrate 500-100 12
7783495 Zinc fluoride .100~-10 19
16871719 Zinc silicofluoride 500100 Rat LDlo 100 I.D.
52628258 2Zinc ammonium chloride 500-100 11.2
Abbreviations:

CARC = potential carcinogenicity

CASRN = Chemical Abstracts Service registry number
CS = composite score

CTX = chronic toxicity

Gpg = guinea pig

Himn = human

kg = kilogram

mg = milligram

Mus = mouse
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DATA FOR THE TOXIC CHEMICALS THAT ARE CERCLA HAZARDOUS SUBSTANCES AND FOR CERCLA HAZARDOUS SUBSTANCES THAY ARE MEMBERS OF TOXIC

CHEMICAL CATEGORIES - Continued

Rbt = rabbit

WOE = weight of evidence

Notes:

1.

Aqguatic toxicity is given as the LC5 , Or that concentration of the material dissolved in water in parts per million or
milligrams/liter (which is equivalene) that will kill 50% of the test organism population in 96 hours. Some of the data
are shown in a range of ppm, as cited in the following sources:

Supplement to Development Document: Hazardous Substances Regulations, Section 311 of the Federal Water Pollution.
Control Act as Amended 1972, (EPA-440/9-75-009), November 1975.

The Registry of Toxic Effects of Chemical Substances (RTECS), U.S. Department of Health and Human Services, National

Institute for Occupational Safety and Health, Publication No. 83-107, 1981-1982, and Publication No. 86-1036, November
1985 (supplement). :

Additional sources for determining aquatic toxicity are listed in the Technical Background Document to Support
Rulemaking Pursuant to CERCLA Section 102, Volume 1, March 1985.

The test used to determine the toxicity value is LD o °F LDlo LDS is the lethal dose to 50% of the test animal
population in milligrams per kilogram of body weighg. LD 1§ the gowest dose in milligrams per kilogram of body weight
known to have had a lethal effect on the test animal speciles.

Units are mg/kg.
The test used to determine the toxicity value is LC or LC

50% of the test animal population. LC
effect on the test animal species.

lo® LC is the lethal concentration in parts per million to
lo is the lowéast concentration in parts per million known to have had a lethal

Units are parts per million.

The chronic toxicity RQ is based on the composite score. The composite score is the product of the dose ratimg value and
the effect rating value. The dose rating value may range from 1 to 10, depending on toxicity, with 10 being most toxic.
Similarly, the type of effect is given an effect rating value from 1 to 10, with 10 being most severe.
is then determined by multiplying the RVd by the RVe, with a possible range of 1 to 100. Thus, the highest scoraes are
most toxic. An "I.D." is assigned when insufficient data are available to make an assessment. An "*" is assigned when
the substance is known to have a chronic effect, but the RQ has already been set at the l1-pound level on the basis of
some other criterion, and no further evaluation was made.

A composite score

Part of the methodology used to adjust the statutory RQs of potential carcinogens evaluates the strength of the evidence
that a substance causes cancer. Each potential carcinogen is assigned to one of the following weight-of-evidence
categories, which, along with the potency factor, determines the potential carcinogenicity RQ for the substance:

Group A-—Human Carcinogen -- An agent is placed in this group only when there is "sufficient" evidence from epidemiologic

studies to support a causal association between exposure to the agent(s) and cancer.

10 : “
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DATA FOR THE TOXIC CHEMICALS THAT ARE CERCLA HAZARDOUS SUBSTANCES AND FOR CERCLA HAZARDOUS SUBSTANCES THAT ARE MEMBERS OF TOXIC
CHEMICAL CATEGORIES - Continued

Group B--Probable Human Carcinogen -~ This group includes agents for which the weight-of-evidence of human
carcinogenicity based on epidemiologic studies is "limited" and also includes agents for which the weight—-of-aevidence of
carcinogenicity based on animal studies is "sufficient.” The group is divided into two groups. Group Bl is usually
reserved for agents for which there is "limited"” evidence of carcinogenicity from epidemiologic studies. 1It is
reasonable, for practical purposes, to regard an agent for which there is "sufficient™ evidence of carcinogenicity in
animals as if it presented a carcinogenic risk to humans. Therefore, agents for which there is "sufficient” evidence

from animal studies and for which there is "inadequate® evidence or "no data" from epidemiologic studies (human) would
usually be categorized under Group B2.

Group C-~-Possible Human Carcinogen -- This group is used for agents with "limited"” evidence of carcinogenicity in animals
in the absence of human data. It includes a wide variety of evidence, for example: (a) a malignant tumor response in a
single, well-conducted experiment that does not meet conditions for "sufficient” evidence; (b) tumor responses of
marginal, statistical significance in studies having inadequate design or reporting; (c) benign but not malignant tumors
with an agent showing no response in a variety of short-term tests for mutagenicity; and (d) responses of marginal
statistical significance in a tissue known to have a high or variable background rate of cancer.

This list only includes entries for those toxic substances/hazardous substances for which data are available to derive an RQ on
the basis of acute inhalation toxicity.

Specific xylene and cresol isomers which are toxic substances are not specifically listed as CERCLA hazardous substances, and
are therefore not listed here. However, dats on the specific isomers of xylene and cresol were used to derive the RQs for mixed

xylenes and cresols which are specifically listed as CERCLA hazardous substances. These mixed isomers of xylene are listed in
the table as "xylene (mixed)."




APPENDIX G

SYSTEMS AND MODELS FOR RISK ASSESSMENTS ON
' ENVIRONMENTAL POLLUTANTS



This appendix describes several systems and models that may
be appropriate for Section 313 data interpretation. The
appendix has three components. First, each system is
described in detail. Pollowing each system description is
a flow diagram that illustrates the way the system works.
Pinally, a table with supplementary information concerning
each system is provided in the back of this appendix. This
table should be useful in comparing and evaluating the
systems for your particular uses. References are provided
in the bibliography to this manual.



APPENDIX G - SYSTEMS AND MODELS FOR EVALUATING
RISKS OF ENVIRONMENTAL POLLUTANTS

Chemical Scoring, System for Hazard and Exposure Assessment (CSSHEA)

CSSHEA is a gqualitative ranking system used by the EPA Office-of Toxic
Substances (OTS) to screen and prioritize chemicals for further assessment.
It is a first-cut, rapid way of evaluating a large number of chemicals to
assist in focusing resources at later stages of assessment. CSSHEA

incorporates both hazard and exposure potential.

For each chemical,vscientists with relevant expertise separately score
eleven exposure and hazard parameters on a scale of 0 to 9. Bach parameter is
scored independently by two professionals who resolve differences if scores
differ by more than one point. To score} the scientists review a source
document, such as an EPA Health and Environmental Effects Profile, that
summarizes the relevant human, animal, genotoxic, and environmental data on
the chemical. Scorers use objective criteria to assign a numerical score when
data are available, or analog/structure-activity relationships in the absence
of data. Scorers may raise or lower a score based on professional judgment,

and must provide a rationale for each assigned score.

Scoring is performed on all or any combination of the eleven parameters.
The scores are not added, weighted, or combined. They are simply provided as
aa overall hazard “profile," At OTS, any chemical with at least one hazard
parameter and one exposure parameter of 8 or 9 is assigned a high priority for
further assessment. Scored chemicals can be used as benchmarks against which

to compare the exposure and hazard potential of newly scored chemicals.,

Input Data: The system relies on the availability of a major source
document (such as a HEEP) that reviews and summarizes the relevant
literature for the chemical. 1In addition, information on chemical analogs
and structure-activity relationships may be required. Data from these
sources are evaluated and scored in the following areas: (1) toxicity
parameters: carcinogenicity, genotoxicity, developmental toxicity, acute
and chronic mammalian toxicity, and aquatic toxicity; (2) exposure
parameters: bioconcentration, chemical production volume, occupational
exposure, consumer exposure, environmental fate, and environmental
exposure., . Currently, HEEPs, CHIPs and OTS submissions are used as the
basis for scores. Each chemical takes approximately one month to score.
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OQutput: Qualititative scores on a scale of 0 to 9 for up to eleven hazard
and exposure parameters.

The main obstacle to using this system for Section 313 data evaluation is
hat a source document (that reviews and summarizes the literature) is
'ssential to scoring. Only a small portion of the Section 313 chemicals have
)een scored by OTS. The "Environmental Exposure® parameter is based largely
n the amount released to the. environment; the current scoring criteria for
his parameter would have to be modified, since they are based on total

:stimated nationwide emissions, not on emissions from a single facility.
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Figure G-1. Chemical scoring system for hazard and exposure assessment.




THE GRAPEICAL EXPOSURE MODELING SYSTEM (GEMS)

The EPA Office of Toxic Substances developed the Graphical Exposure
Modeling System (GEMS) as an interactive information management tool designed
to assist in a quick and meaningful analysis of environmental problems. GEMS,
as an operating environment, ties together several previously discrete tools
into a coordinated system that allows for multiple types of analyses. These
tools include environmental fate and transport models, chemical property
estimation techniques, statistical analysis, and graphical and mapping
programs. These discrete systems are handled under a common environment and
the user interacts with the computer through an interface consisting of a
uniform set of menu screens which eliminate the usual requirements to learn
specific application languages. Under development since 1981, GEMS has

several uses:
e Environmental Fate and Transport Modeling.
e Chemical Property Estimation.
e Data ﬁanagement.
e Graphics.
® Geographic Data Analysis and Mapping.

® Statistical Analysis.
GEMS has many features that make the system easy to access and operate:

e Accessed by telephone from virtually anywhere in the U.S.
® Supports a variety of terminals.
e Supports SAS and Tektronics graphics.

e Includes a sophisticated modeling system for ease of data input and
analysis of output results for environmental simulation models.

e Provides geographic data analysis and mapping capabilities.

e Includes a powerful'file management capability along with many on-line
databases that support routine use of the models.



e Requires no previous knowledge of computer programming to operate the
system.

¢ Complemented by a microcomputer version (PCGEMS).

BASIC STRUCTURE OF GEMS

GEMS resides on the VAX Cluster at the USEPA National Computer Center at
Research Triangle Park, NC. Originally developed on a VAX 11/780, GEMS
currently runs on MicroVAX II and VAX 8600 computers. GEMS is designed under
a unique concept which integrates the computerized tools of graphics, mapping,
statistics, file management, and special functions such as modeling and
chemical property estimation under a user oriented and simple-to-learn

interface. The system has three basic structural components.

e Data Management The GEMS File Management Facility allows for the
creation and manipulation of GEMS datasets. It is designed to handle
data in a variety of data formats and provides the user with a common
interface for all data accessed., This operation also allows the user
to import data from outside of GEMS for use with GEMS procedures.

e Analytical and Mapping Tools The modeling operation in GEMS
allows users to simulate chemical behavior in various environmental
media, The GEMS interface allows users to build input data via
standard prompts and menus and to store model output results in a
standard format which then may be used with the statistics and graphics
operations of GEMS. The statistics and graphics operations provide
data analysis by use of SAS and IMSL routines and functions. Mapping
ofindustrial facilities, rivers, population distributions, and modeled
results is supported by SAS and Tektronics routines.

® User-Priendly Interface Users respond to menus and prompts produced by
the system's user interface. Responses to system prompts are in plain
English and extensive "help" information is widely available.

THE GEMS DATA BASES

The GEMS data base supports most types of environmental data useful for
exposure assessments of toxic substances. One of the features that makes GEMS
so powerful is the ready availability of data for use with the models and

mapping procedures. These datasets include:
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e Industrial Pacility Discharge Data (EPA NPDES Permitted Pacilities).

® Meteorological Data (392 STAR Stations and |3000 State Climatic
Divisions), '

e Chemical Property bata.

e Water Supply Data (WSDB and FRDS).

® Groundwater Data for Selected U.S. Cities,
o Stream Flow and Reach Data (USGS & EPA).

e Economic Census Data.

e 32ip Code Location Data.

e Census Population Data for 1980 and 1983.
e Soil Textural Data (USDA-SCS).

® Geoecology County-level Environmental Characteristics Data.

Descriptions of each data set are provided in the GEMS User's Guide. The

user also has the capability of importing and installing external files as
part of the User Owned Data Sets which then may be used with GEMS.
ANALYTICAL CAPABILITIBS OF GEMS

The use of GEMS and a description of its analytical capabilities aré

described in the GEMS User's Guide. The system has several operations for

analysis of environmental data:

® Modeling in Atmospheric, Aquatic, and Soil Environments.
e Chemical Property Estimation.

e Data Management.

e Graphics, Mapping, and‘Geographic Data Analysis.

e Statistical Analysis.

The brief discussion of a modeling analysis may best provide the reader

with a sense of the integrated nature of GEMS. For our purposes let us assume



that a user has data quantifying the mass of a carcinogenic chemical released
annually from a stack. With the assumption of no threshold for carcinogens,
an annual total emission is adequate for exposure and risk calculations.

- Stack parameters are needed to characterize the release for an adequate

estimation of exposure.

The user selects the Industrial SOurée Compleﬁ Long Term Model (ISCLT)
under the Modeling Option and specifies the geographic coordinates of the
facility. A zipcode centroid is used if nothing else is available. When the
user specifies the facility location, a meteorological data base is searched
and the names and distances to seVeral meteorological reporting stations are
returned for selection of the data to be used. The joint frequency data and
supplemental files are automatically inserted into the ISCLT model input file
in the correct format. The user then enters the release information, selects

either 1980 or 1983 estimated census population data, and runs the model.

Population data are automatically extracted from the Census Population
database and combined with the model estimated concentrations to estimate the
number of people exposed to various levels. A post-processor for the model
also estimates number of people at various levels of risk, if a potency slope

factor is available for the chemical.

Graphical routines lend support to this analysis. The STAR Rose routine
generates wind roses and allows examination of the meteorological data in
summary tabular form. An isopleth mapping routine plots chemical
concentration over population density for a qualitative description of

population exposure.

MAPPING CAPABILITIES OF GEMS

GEMS has the capability of producing maps at various spatial scales. Maps
of study areas depicting state and county boundaries may be produced using
high resolution graphics terminals, Any data set in GEMS which contains

geographic identification information may be used to generate overlays.



Choropleth mapping is also supported. Examples of information that can be
plotted on maps include:

® River Reaches from the EPA Reach File,
e Wastewater Treatment Facilities.
e Meteorological Stations.

e Dischargers of Industrial Wastes.

e Choropleths Depicting Levels of Use of Pesticides by County.

USER INTERFACE

GEMS comes with two basic types of menus, navigational menus and parameter

editing menus,

Navigational menus help the user navigate through GEMS. They present a
list of options from yhich to select. After selecting one the user will

proceed to either another navigatiodal menu or to a parameter editing menu,

Parameter editing menus assist with data entry and creation of input files
for subsequent anal&ses. The user simply enters the desired parameter value
into the field provided and the files will be created with the proper

structure and format.

ACCESSING GEMS

Employees of the USEPA wishing access to GEMS need only contact their
local ADP Coordinators to obtain and complete TSSMSS Form N258. GEMS is also
available to members of other federal government agencies, state governments,
and private industry with billing handled through the National Technical
Information Service. The NTIS contact person is Ms. Cathy Metzler
(703)487-4807,



PCGEMS

In order to meet the growing demands of EPA modelers for access to the
features of GEMS, the Personal Computer (PC) version of the Graphical Exposure
Modeling System (PCGEMS) has been adapted from the VAX version. PCGEMS has
many of the same features as GEMS but is accessible at a local level on a desk
top computer. PCGEMS features work both independently and in concert with
their more powerful counterparts on the mainframe. PCGEMS is designed to
reduce the reliance on the VAX by providing the following independent

capabilities:

¢ Environmental ?ate and Transport Modeling.

e Chemical Property Estimation.

e File Management.

® Graphical Display of Modeled Anaiyses.

e Mapping.

® Selected GEMS Data Sets.,

In addition to its many stand-alone features, PCGEMS also works in concert
with GEMS on the EPA VAX Cluster. This allows much of the task of setting up
modeling runs to be accomplished locally with files uploaded to the VAX for

execution of the model and downloading of files to the PC for subsequent

analysis.

PCGEMS requires the following hardware:

e IBM XT/AT or compatible with 640 K RAM.
e Hard Disk and Floppy Drive.

e Graphics Board.

e DOS Version 2.2 or higher.

e 8087 or 80287 Math Co-Processor.

o Minimum of 10 Mb of available space on the hard disk:; less space may be
required if the user installs only a few features of PCGEMS.
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While some specialized graphics and file manipulation routines have been
developed for PCGEMS, generalized graphics and database management procedures
have not been developed because there are many commercially available packages
that perform these functions on PCs. The PCGEMS Utilities Function allows the
user to identify and set the path to the database management software,
graphics package, spreadsheet, etc. and to further customize PCGEMS with the
user's favorite programs. Furthermore, PCGEMS contains some programs that
convert between PCGEMS, ASCII, dBASE, and LOTUS files thereby supporting dBASE
and LOTUS use with PCGEMS,

PCGEMS is still under development; consequently, the distribution
mechanism has not yet been established. Development of Release Version 1 of
PCGEMS is expected to be completed.in the summer of 1988. Information as to
its availability may be obtained at that time from the author (202) 382-3928.

INPUT AND OUTPUT REQUIREMENTS

Input Data: On line computer data bases assist the assessor in
characterizing the receiving environment. Other input data are standard
for the various environmental models.

For instance, the ISCLT model requires the location of the emission
(latitude and longitude, Universal Transverse Mercator coordinates, or zip
codes); pollutant emission rate (grams per second); physical stack height
(meters); internal stack diameter (meters); stack gas exit velocity (meters
per second); and stack gas temperature (degrees Kelvin). Optional data
include height and width of nearby buildings and distance from the stack to
the buildings. If the emissions are classified as fugitive or non—pointk
emissions, then they should be modeled from area sources. Data required
include the width of the area source and the height of release. Stack
parameters, of course, are non existent fot'areé sources. Meteorological data
(stability Array) are available from GEMS databases as are human population
data. Optional data also include the cancer potency factor (mg/kg day)-l or

the cancer unit risk factor (ug/m3)-1.
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If the PTPLU model is being used for a écreening analysis, ambient air
temperature (degrees Kelvin) and mixing height (meters) data are required.
These data may be obtained from GEMS databases for the area of interest.

Stack parameters as described above are also required,

The ReachScan model requires identification of the geographic area by USGS
Hydrologic Accounting Unit. Within an accounting unit you can search by NPDES
Number, Pacility Name, SIC Code, Water Utility Name, or Reach Number.
Pollutant emission loading is specified in kg/day.

Qutput: The output of the ISCLT model includes the predicted maximum
concentration; number of people estimated to be exposed at various
concentration levels; number of people residing in the area specified;
population exposure; predicted concentration by distance and direction;
maximum lifetime risk; and estimated annual number of cancer cases. The
output of the PTPLU model includes maximum concentration (grams per cubic
meter) by distance for each atmospheric stability class.

Output from the ReachScan model inclhdes concentration in reaches with
drinking water intakes, identities of discharging facilities upstream of a
drinking water utility, and identities and locations of drinking water

utilities downstream from discharging facilities.
The main obstacle to using GEMS for Section 313 assessment is the absence

of information on TRI reporting form. Por example, stack parameters are not

requested for emissions to air and all releases are reported as annual totals.
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Hazard Assessment Model

The Hazard Assessment Model was developed by EPA's Office of Toxic
Substances to help Local Emergency Planning Committees (LEPCs) assess the
lethal hazards related to potential airborne releases of hazardous substances,
particularly the extremely hazardous substances listed under Section 302 of

Title III of SARA.

The analysis process is applied first with screening assumptions, and then
with planning assumptions. Reporting facilities may be screened using
credible best or worst case assumptions, The screening helps planners
prioritize facilities so that a more detailed hazard analysis can be conducted
for facilities that pose the greatest risk should a release occur. These
facilities could then be visited to get more information and input data.

After the initial screening, a reevaulation and adjustment of the quantity
released and/or the rate of release of chemical can be made. Reevaluation and
adjustment of variables--wind speed and air stability; selection of a higher

level of concern--can also be performed.

The analysis process.consists of three basic hazard analysis steps: (1)
hazard identification, (2) vulnerability zone estimation, and (3) risk

analysis., Hazard identification typically provides specific information on

situations that have the potential for causing injury to life or damage to
property and the environment due to a hazardous materials spill or release.

Vulnerability analysis identifies areas that may be affected or exposed;

individuals who may be subject to injury or death from certain specific
hazardous materials; and what- facilities, property, or environment may be
susceptible to damage should a hazardous materials release occur. Risk
analysis is a judgement of probability and severity of consequences based on
the history of previous incidents, local experience, and the best available
current technological information. - A relativé ranking of hazards combined
with site~specific evaluations such as the vulnerability analysis will

complete much of the risk analysis process,

G-14



Input Data: The initial estimated screening zones are based on the
following assumptions:

e Rate of release to air: Total quantity of gases, powdered solids,
solids in solution are assumed to be released in 10 minutes. Liqu
and molten solids are released instantaneously and evaporate. The
release rate is based on the rate of evaporation.

® Topographic conditions: Urban or rural setting.

® Meteorological conditions: Wind speed = 3.4 mph;
Atmospheric stability = F

® Level of Conern (LOC): One-tenth of the (NIOSH) published (IDLH) o
one-tenth of its approximation. Pseudo IDLH = (1/10 LCgg) or (1/1

LDsg) (oral or dermal) or (LCrpo) or (LDpp x 1/10)*

Output: The likelihood of a hazard occurrence and the severity'of

or
ids

r
00

consequences are assessed as high, medium, or low. An emergency response
plan, required under Title III of SARA, can be formulated based on the

information gleaned through this process.

The perceived complexity of this system is an obstacle to Section 313
assessment. The numerical values used for Level of Concern and the
calculations that must be performed for assessing liquid releases may be
perceived as difficult by some users. Additionally, this model has been
primarily used for assessing accidental (generally, short-term) releases
extremely hazardous substances. While some of the Section 313 chemicals
also be listed under Section 302, many of the Section 313 chemicals will

much less toxic and will be released over a longer period of time.
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Human Exposure Model

The Human Exposure Model (HEM) produces quantitative expressions of public
exposure and carcinogenic risk to ambient air concentrations of pollutants
emitted from stationary sources. Used by the EPA Office of Air Quality
Planning and Standards (OAQPS), HEM is a screening method that provides rough,

but not necessarily conservative, estimates of exposure and risk.

The HEM contains 1) an atmosphefé dispersion model (Gaussian); 2)
multiple-year meteorological data (STAR) at 314 airports across the U.S.; and
3) a population distribution estimate based on 1980 U.S. Bureau of Census data
{(by block/group/enumeration of district). Based 6n emission and stack
parameters and frequency of wind direction, wind speed, and atmospheric
stability classes, HEM estimates the magnitude and distribution of ambient air
concentations of the pollutant in the vicinity of the source. The model is
programed to estimate these concentrations within a radial distance of 50
kilometers (30.8 miles) from the source. If other radial distances are

preferred, an override feature allows the user to select the distance desired.

If the user wishes to use a dispersion model other than the one contained
in BEM, HEM can acéept the concentrations from the alternative model if they
are put into the appropriate format. Based upon the source location and the
radial distance specified, HEM combines numerically the distribution of
pollutant concentrations with the people estimated to reside near the source
to produce quantitative expressions of public exposure to the pollutant., 1If
the pollutant of interest is one for which a cancer potency estimate has been
derived, and this potency has been input to HEM, public cancer risk is

calculated.
The HEM also contains an area source model that is often used to estimate

exposure and risks from mobile sources or sources too numerous to model

individually. The area source model can be used in limited geographical
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areas, e.g.,, parts of cities, entire counties, entire cities. The HEM can be
accessed on the National Computer Center Office of Research and Development

and Development VAX computer,

Input Data: Inputs which are required for the model are the latitude and
longitude of the source of the emissions (degrees, minutes, seconds);
pollutant emission rate (kilograms per year); physical stack height
(meters); internal stack diameter (meters); stack exit velocity (meters
per second); and stack exit temperature (degrees Kelvin). Optional data
are cancer potency estimate (micrograms per cubic meter~! ; indication
whether source is subject to urban or rural meteorological conditions; and
the five digit STAR (Stability Array) meteorological station identifier.

Qutput: This output of the model are the predicted maximum concentration;
number of people estimated to be exposed to the maximum concentration;
number of people residing within the area specified; public exposure
(people X concentrations to which they are expected to be exposed to);
table of predicted concentrations by wind direction and distance; maximum
lifetime risk; and estimated annual number of cancer cases.

(NOTE: 1In September, 1988, an improved HEM will be available. This model
will be completely menu driven and user friendly. It will contain ISCLT, and
will be able to quantify uncertainties associated with dispersion modeling and
calculation of exposure, The modified HEM will also address population
mobility; indoor/outdoor relationships; and population cohort analysis such
that risks to specified sensitive subpopulations can be estimated. The model
may also contain a stable of dispersipn models including a short-term model, a

dense gas release model, and various multimedia models.,]
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Methodology for Reportable Quantities Adjustments

Reportable quantities (RQs) are reporting triggers for episodic and
continuous releases of hazardous substances into the environment. The
National Response Center (NRC) under CERCLA Section 103, and the State
Emergency Response Commission (SERC) and the Local Emergency Planning
Committee (LEPC) under SARA Section 304 must be notified if there is a spill
of release of any hazardous substance (as defined in CERCLA Section 101) equal
to or greater than its RQ. There are five RQ levels: 1, 10, 100, 1,000, and~
5,000 lbs. These levels provide an indication of relative hazard but not of

exposure or risk.

EPA establishes RQs by separately evaluating six intrinsic physical,
chemical, and toxicological properties associated with the hazardous
substance: aquatic toxicity (Lcso); acute mammalian toxicity (oral, dermal,
and inhalation LDsos); chronic toxicity (including a consideration of
minimum effective dose and the severity of the effect); potential
carcinogenicity; ignitability; and reactivity. A separate RQ is assigned for
each criteria, and the lowest (most stringent) of these is used as the primary
RQ. This primary RQ may then be adjusted based on the chemical's potential to
biodegrade, hydrolyze, and photolyze (BHP), and the hazards associated with
its BHP products.

Input Data: Existing data on carcinogenicity; chronic toxicity (including
a consideration of minimum effective dose and the severity of the effect);
acute mammalian toxicity (oral, dermal and inhalation LDggg); aquatic
toxicity (LCgg); ignitibility; and reactivity.

Output: A level (1, 10, 100, 1,000, and 5,000 lbs.) at which a release of
the substance must be reported to the NRC, SERC, and LEPC.

About two-thirds of the Section 313 chemicals have RQs. EPA may develop
RQs for the rest.
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Modified Hazardous Air Pollutant Prioritization System (MHAPPS)

MHAPPS is a qualitative computerized system used by the EPA Office of Air
Quality Planning and Standards to rank hazardous air pollutants for further
assessment, The system prioritizes substances by scoring them in eight
factors that reflect the concerns of EPA air programs: oncogenicity,
mutagenicity, reproductive and developmental toxicity, effects other than
acute lethality, acute lethality, potential for airborne release,
bioaccumulation, and existing standards. Worksheets formatted on a PC are
used - to compile the relevant data from seven standard references, including

the Registry of Toxic Effects of Chemical Substances (RTECS) and the Merck

Index. Based on these data, scores for each of the eight factors are
calculated separately using specific criteria, and the scores of closely
related factors are then normalized and combined to give five group scores,
Pinally, the group scores are weighted (to account for their relative
importance), normalized and combined to give an overall score that is used to
rank the substance. The main obstacle to using MHAPPS for Section 313
assessment is that the system can be used only to prioritize chemicals

released into the air.

Input Data: Data from readily available summary and reference documents
and computerized data bases (particularly RTECS). Data are needed on
oncogenicity, mutagenicity, reproductive and developmental toxicity,
effects other than acute lethality, acute lethality, potential for
airborne release, bioaccumulation, and existing standards. The potential
for airborne release is based on production volume and vapor pressure,
Any fields with missing data are given no weight in the ranking.

Qutput: Relative ranking score.

[NOTE: The Office of Air Quality Planning and Standards (QAQPS) is currently
developing a ranking system that will prioritize groups of emmissions sources
(source categorizing) rather than individual compounds. This system will
employ the current MHAPPS health effects scoring system but will replace the
potential for exposure factor with exposure data specific to airborne

releases.]
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Remedial Action Priority System

The Remedial Action Priority System (RAPS) was developed by the U.S.
Department of Energy (DOE) to help DOE prioritize its hazardous waste sites
for further investigation and possible remedial action., RAPS is a computer
model designed to estimate health risk from sites containing hazardous or
radioactive waste. The health risks are estimated for the entired exposed
individual assuming long-term average conditions of exposure (70 years).
Currently, RAPS does not consider environmental risks; however, it could be
modified to include an exposure and effects submodel for environmental

receptors.

RAPS estimates human health risks from a site in four steps: source
definition, transport, exposure, and health effects. A separate preliminary
hazard index (PI) is developed using these steps for each chemical of concern
at a site, The highest PI is then used as the basis for developing a single
final site score. The site scores range from 1 to 100, with higher scores
indicating greater risk. RAPS uses contaminant transport and exposure models
to produce an estimate of the health effects associated with a site, and
explicitly bases the overall score for each site on an index of health

effects. Users can choose from among 22 transport-exposure models in RAPS.

Input Data: Several different data elements are required to run RAPS.
RAPS can calculate or supply default data for some of the elements if the
variables are not known.

e Por the source definition submodel, over 20 different data inputs are
required concerning site characteristics, contaminant characteristics,
and climatological data.

e For the atmospheric transport submodel, RAPS incorporates over 30
different data elements concerning climatological information,
characteristics of the point of release, physical characteristics of
thg contaminant, rates of emission, and location of human receptors.

® For the overland transport submodel, RAPS requires over 10 data
elements relating to geology, precipitation, and topography.

e For the ground-water transport submodel, RAPS requires approximately 20
elements of geologxcal data.
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e Por the surface water transport submodel, RAPS requires approximately 5
data elements related to discharge characteristics, flow parameters,
and location of receptors.

e For the exposure assessment submodel, over 20 data elements are used,
relating to irrigation, soil concentration, recreational water usage,
aquatic food usage, and bioaccumulation and transfer potential.

e The health risk component of RAPS considers the type, time, and
duration of exposure and the location and size of the exposed
population,

Qutput: RAPS scores sites on a scale of 0 to 100, assigning higher scores
to sites that pose greater potential risk. The system provides a
quantitative expression of risk and explicitly bases the overall score for
each site on an index of health effects.,

An obstacle to using RAPS for Section 313 assessment is that the system
requires RfDs and cancer potency factors (ql*s) for the chemicals being
assessed. A substantial number of 313 chemicals do not have these "toxicity
scores.” RAPS also requires a large amount of data that will be expensive and

time-consuming to collect.
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TABLE G-1

SYSTEMS AND MODELS FOR EVALUATING RISKS OF ENVIRONMENTAL POLLUTANTS

§

~3

LEVEL OF TIME
EXPERTISE REQUIRED
STAGE OF REQUIRED TO RUN CONFIDENCE
MODEL TYPE OF SYSTEM DEVELOPMENT CURRENT USE CURRENT USERS TO USE SYSTEM A SCENARIO IN THE DATA
Chemical Scoring Qualitative Developed in Primarily used In addition to Individuals Once source Not appropriate
Svstem for Hazard manual 1981 by ORNL to score 0TS, the EPA assigning documents for risk
and Exposure gcreening for the chemicals in Office of Alr gcores must and data for assegsment.
Assessment (CSSHEA) tool. Existing CHIPs and and Radiation; have expertise scoring each
Relativelv Chemical submissions the Office of in the parameter
unsophisticated. Assessment under Section Solid Waste; parameter are avail-
Does not Divigion 8(a) of TSCA. and the Office being . able, scores
discriminate (ECAD) of Hag never been of Policy, evaluated. can be
well oun OTS. It has used and 1is Planning, and assigned fn
specific since been not intended’ Evaluation five minutes
exposure modified and for have also made to one hour,
scenarios. refined, prioritizing ugse of the depending on
' rigks. gcoring systewm. the amount
of data to
be evaluated.

N Graphical Exposure ggantitative Under Used in U.S. EPA The user Often, less Can provide a
Modeling System computerized development gupport of headquarters interfaces to than one quantitative
(GEMS) exposure since 1981, TSCA Sections ‘and reglions; the various hour, expression of

’ assessment GEMS 13 a 4, S, and 6, FDA; CDC; DOE; applicactions depending exposure and
system with wmature system, " GEMS has been states; U.S. make GEMS upon the risk, 1if
common constantly used, with iadust ries; relatively complexity appropriate
interface to undergoing appropriate West Geruwanvy easy to use. of the data exist.
envir al enha . data, for risk and the Individuals system, Knowledgeable
fate and prioritization. Netherlands. should be professionals
transport knowledgeable can expect the
models, in the tools svstem to
chemical that thev are provide good
property using to | estimates of
estimation properly enviroamental
algorithme, interpret concentrations,
statistical analyses and exposure, and
analysis _results. (where
tools, appropriate)
graphics and risk. Accuracy
mapping of assessments

programs, and
a data
management
evstem with
supporting
data sets.

is linked to
quality of the
input data and,
of course, to
the assumptions
of the various
models.




TABLE G-1

SYSTEMS AND MODELS FOR EVALUATING RISKS OF ENVIRONMENTAL POLLUTANTS

LEVEL OF TIME
EXPERTISE REQUIRED
- STAGE OF REQUIRED TO RUN CONFIDENCE
MODEL TYPE OF SYSTEM DEVELOPMENT CURRENT USE CURRENT USERS TO USE SYSTEM A SCENARIO IN THE DATA
Hazard Assegsment Semi- Developed in Used to Local The gvstem can A few High likelihood
Model quantitative 1986 by OTS. prepare emergency be used bv an minutes. for counsistent
hazard An augmen— emergency response unt rained results.
asgsessment tation 18 in plans for planners. persgon.
tool. Manual process to review by
operation at include other SERCs. Can be
present, but input data, used to screen
will models, etc. and prioritize
incorporate risks.
computerized
models in the
future.
Human Exposure Quantitative Will be Produces EPA Office of Curreatly, Takes only Provides rough,
Model (HEM) expogure and updated in expressions of Aix Quality trained winutes to but not
risk screening September 1988, public Planning and professionals. generate necessarily
method. exposure and Standards When updated, output. conservative,
Q carcinogenic the model will estimates.
g, risk to be more user-
o ambient air friendly, but
conceatrations still require
of pollutants training in
enitted from order to
stationary operate.
sources.
Methodology for A relative The Developing RQs The Ewmergency Trained One—half day - Qualicative
Reportable hazard ranking methodolory for chemicals Response professionals. to two indicators of
Quantities (RQs) system. Does wag proposed listed under Division of weeks; relative
Ad justuments not consider in 1983. It CERCLA Section .. OSWER. depending on hazard, not
exposure OTr has since been 101. whether the risk.
risk. modified. subatance {is
evaluated
for chronic
toxicity
and/or
carcino-

renicity.




TABLE G-1

SYSTEMS AND MODELS FOR EVALUATING RISKS OF ENVIRONMENTAL POLLUTANTS

6Z2-9

LEVEL OF TIME
EXPERTISE REQUIRED
STAGE OF REQUIRED TO RUN CONFIDENCE
MODEL TYPE OF SYSTEM DEVELOPMENT CURRENT USE CURRENT USERS TO USE SYSTEM A SCENARIO IN THE DATA
Modified Hazardous Qualitative Developed in Used to rank EPA Office of The svstem {s Several Reasonably
Air Pollutant ranking system 1982 and air pollutants Alr Quality not designed gsubstances relifable method
Prioritization for air revised in for regulatorv Planning and to utilize can be for ranking
System (MHAPPS) pollutantsa, 1986. MHAPPS assessament and Standards, expert prioritized chemicals.
Formatted for was adapted development judgement in a day.
use on a from CSSHEA under the prioritizing
personal (see above). Clean Air Act. chemicals,
computer. The
system i3 user
friendly.
Remedial Action Quantitative Developed by Prioritizing U.s. DOE, Knowledgeable One hour or Can provide
Priority System computerized Battelle/Pacific DOE hazardous Office of profegsionals less, quantitative
{RAPS) risk screening Northwest Labs waste sites Environaent, can be trained depending on risk
model. RAPS, for DOE, Due for further Safetv, and to use this the number assessments;
when to its investigation Health, system. of however,
finalized, complexity, and- remedial Guidelines are constituents necessary data
will run on an RAPs 18 still action. Can being and the must be
IBM PC AT, under be used to developed for nuaber of obtained. RAPs
developaent. screen and users. exposure makes many
prioritize vathwavs assumptions and
risks and chosen. should only be
develop risk used to
reduction approximate
strategies and risk.

options.
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ACRONYM LISTING

ACGIH American Conference of Governmental Industrial Hygienists

ATSDR Agency for Toxic Substances Disease Registry

BAT Best available technology
BCP Bioconcentration Factor

BPT Best practicable technology
CAA Clean Air Act

CAS Chemical Abstracts Service

CD/ROM Compact Disk/Read Only Memory

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
of 1980

CHIP Chemical Hazard Information Profile

CSSHEA Chemical Scoring System for Hazard and Exposure Assessment

CwWA Clean Water Act

DOE U.S. Department of Energy

ECAD Existing Chemical Assessment Division, U.S. EPA Office of Toxic
Substances '

EHS Extremely hazardous substance

EIS Environmental Impact Statement

EPA U.S. Environmental Protection Agency

EPCRA 'Emergency Planning and Community Right-to-Know Act
_FIFRA Federal Insecticide, Pungicide, and Rodenticide Act
éEMS Graphical Exposure Modeling System

HA Health Advisory

HAPPS Razardous Air Pollution Prioritization System

HEEP Health and Environmental Effects Profile
HEM Human Exposure Model
HRS Hazard Ranking System



HSWA
IRIS
ISCLT
LEPé
LoC
MATC
MPRSA
NAAQSs
NATICH
NCC
NCIC
NEPA
NESHAPs
NIOSH
NLM
NOAA
NPDES

NPDWRS

. NPL

NRC

NRDC

NSDWRs

NSPSs

NTIS

ODW

OIRM

OPTS

ORNL

Hazardous and Solid Waste Amendments of 1984

Integrated Risk Information System

Industrial source complex long-term model

Local Emergency Planning Committee

Level of

Concern

Maximum Acceptable Toxicant Concentrations

Marine Protection, Research, and Sanctuaries Act

National
National
National
National
National
National
National
National
National
National
National
National

National

Ambient Air Quality Standards

Air Toxics Information cleaginghouse
Computer Center

Cartographic Information Center

Environmental Policy Act

Emissions Standards for Hazardous Air Pollutants

Institute of Occﬁpatibnal Séfety aﬁd Health
Library of Medicine

Oceanic and Atmospheric Administration
Pollutant Discharge Elimination System
Primary Drinking Water Regulations
Priorities List

Response Center

Natural Resources Defense Council

National

Secondary Drinking Water Regulations

New Source Performance Standards

National

Technical Information Services

Office of Drinking Water, U.S. EPA

Office of Information Resources Mangement, U.S. EPA

Office of Pesticides and Toxic substances, U.S. EPA

Oak Ridge National Laboratory
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OSHA
OSWER
OTS
PEL
PI
POTW
ﬁAPS
RCRA
RED
RQ
RTECS
SAB
SARA
SDWA
SERC
SIC
SIP
STAR
TLV
TPQ
TRI
TSCA
UIC

UsGs

Occupational Safety and Health Administration
Office of Solid Waste and Emergency Response, U.S. EPA
Office of Tbxic Substances, U.S. EPA

Permissible Exposure Limit

Preliminary Hazard Index

Publicly owned tfeatment works

Remedial Action Priority sjstem

Resource Conservation and Recovery Act

Reference Dose |

Reportable Quantity

Registry of Toxic Effects of Chemical Substances
Science Advisory Board

Superfund Amendments and Reauthorization Act of 1986
safe Drinking Water Act

State Emergency Response Commission

Standard Industrial Classification

State Implementation Plan

Stability Array

Threshold Limit Values

Threshold Planning Quantity

Toxic Chemical Release Inventory

Toxic Substances Control Act

Underground Injection Control

U.S. Geological Survey
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GLOSSARY

Acute exposure A one-time or short-term exposure
(usually high level) that may or may
not cause a health problem,

Additive effects Exposure to chemical combinations that
cause toxic effects to be added. For
instance, if chemical A produces 1 unit
of disease and chemical B produces 2
units of disease, then chemicals A and
B produce 3 units of disease,

Adverse effect A side effect which is never desirable
and is deleterious to the well-being of
organisms, such as allergic reactions.

ambient ' Surrounding. Ambient temperatures are
temperatures of the surrounding area
(e.g., air or water).

Antagonistic effects When chemical combinations or mixtures
produce a less than additive effect.
For example, if chemical A produces 2
unit of disease and chemical B produces
4 units of disease, then chemicals A
and B produce 3 units of disease.

Aquifer An underground geologic formation
containing water which may be a source
of public drinking water.,

Bioaccumulation The accumulation and concentration of a
chemical in an organism.

Bioavailability The degree to which a substance becomes
available to the target tissue after
dministration or exposure.

Burst ' A rapid release of short duration,
By-product Material, other than the principal

product, that is produced or generated
as a consequence of an industrial

process.
Carcinogen A substance that increases the risk of

cancer. :
Chemical mixture More than one substance that when

combined, may or may not exhibit
distinct toxic effects.,



Chronic effect

Chronic exposure

CD/ROM(Compact Disc/Read Only Memory)

Criteria Pollutants

Developmental toxicity

Dose

Dose-response relationship

Epidemiological study

Exposure

An effect that becomes apparent or
continues for some time after exposure
to hazardous chemicals. See also
health hazard.

Exposure (usually low-level) during a
major portion of a lifetime to an
environmental alteration that may or
may not cause a health problem.

An optically-read laser disc, capable
of storing 550 million characters (as
compared to a magnetic floppy disc,
which can store only 1.2 million
characters). Information can be read
from the disc, but not added or deleted.

One of two general air pollutant types
(the other type is toxic pollutants)
regulated by the Clean Air Act (CAA).
Criteria pollutants are covered in
Sections 108-110 of the CAA and include
ozone, carbon monoxide, particulate
matter, and lead.

Affecting the orderly changes by which
a mature, functional cell, tissue,
organ, organ system, or organism comes
into existence,

Measurement of the amount received by
the subject, whether animal or human.

A component of risk assessment that
describes the quantitative relationship
between the amount of exposure to a
substance and the extent of toxic
injury or disease,

Study of human populations to identify
causes of disease., Such studies often
compare the health status of a group of
persons who have been exposed to a
suspect agent with that of a comparable
unexposed group.

The concentration of a toxic chemical
in a substance at the point of contact
with the body.



Exposure evaluation

Extrapolation

BHSs (Extremely Hazardous Substances)

Pacility

Ground-Water Classification System
Guidelines

A component of risk assessment that
involves describing the nature and size
of the population exposed to a
substance and the magnitude and
duration of exposure. The evaluation
could concern past exposures, current
‘exposures, or anticipated exposures.

The estimation of a value beyond the
known range on the basis of certain
variables within the known range, from
which the estimated value is assumed to
follow,

Chemicals with acute lethality have the
potential for causing death in
unprotected populations after
relatively short exposure periods at
low doses. On the basis of toxicity
criteria, EPA identified a list of
chemicals (Section 302 of Title III of
SARA) with acute toxicity from the more
than 60,000 chemicals in commerce.

All buildings, equipment, structures,
and other stationary items which are
located on a single site or on adjacent
sites and which are owned or operated
by the same person (or by any person
which controls, is controlled by, or
under common control with, such person).

EPA has established three classes of
ground waters to receive different
levels of protection under its Final
Ground-Water Classification Guidelines
and Ground-Water Protection Strategy
(EPA, 1988 and 1984). Class I, or
Special Ground Waters, are ground
waters highly vulnerable to
contamination and that are either ,
irreplaceable sources of drinking water
or ecologically vital ground waters
(i.e., ground waters supplying a unigue
and easily disrupted ecosystem). Class
II ground waters are all non-Class I
current and potential sources of
drinking water or water serving other
beneficial purposes (e.g., irrigation,
animal husbandry); Class II has been
defined to include the majority of the



Health hazard

Individual risk

LCpo (Lethal Concentration Low)

LC5q¢ (Median Lethal Concentration)

LDpp (Lethal Dose Low)

LDgg (Median Lethal Dose)

LEPC (Local Emergency Planning
Committee)

Lethal

LOC (Level of Concern)

nation's ground waters that may be
affected by human activity. Class III
ground waters are not a potential
source of drinking water (using common
current purification technologies), and
have limited beneficial uses.

Acute--Immediate toxic effects.
Chronic--Persistant or prolonged injury.
Delayed--Toxic effect occuring after a
lapse of time.

The probability that an individual
person will experience an adverse
effect,

The lowest concentration of a chemical
at which some test animals died
following inhalation exposure.

Concentration level at which 50 percent

of the test animals died when exposed
by inhalation for a specified time
period.

The lowest dose of chemical at which
some test animals died following
exposure.

Dose at which 50 percent of test
animals died following exposure. Dose
is usually given in milligrams per
kilogram of body weight of the test
animal.

A committee appointed by the State
emergency response commission (SERC) as
required by Sections 301 to 303 of
Title IITI of SARA to formulate a
comprehensive emergency plan for its
district.

Causing or capable of causing death.

The concentration of a chemical in the
environment above which there may be
serious irreversible health effects or
deaths as a result of a single exposure
for a relatively short period of time,



Log p (Octanol/water partition
coefficient)

MATCs (Maximum Acceptable Toxicant
Concentrations)

Mg

Model

Mutagenic

Neurotoxicity

Non-point source (fugitive)

Point source

Population center

Population risk

ppb
ppm

Release

A measure of a substance's solubility
in polar (water) vs. nonpolar (octanol)
solvents. The higher the partition
coefficient the greater the likelihood
that a substance will accumulate in the
organism,

Maximum allowable toxicant conceéntration:
the mean value between the highest
no-effect concentration and the lowest
concentration causing a statistically
significant effect in a chronic toxicity
test on environmental species.

Milligram. One-thousandth of a gram (1
mg = 3.5 x 10~3 oz. = 0.000035 o0z.)

A mathematical function with parameters
which can be adjusted so that the
function closely describes a set of
empirical data.

Inducing genetic mutation.

Exerting a destructive or poisonous
effect on nerve tissue,

Chemicals not released from a confined
air stream.

Chemicals released through stacks,
vents, or other confined air streams.

The inhabitants of a geographic area of
interest,

The number of cases occurring in a
group of people,

Parts per billion.
Parts per million,

Any spilling, leaking, pumping,
pouring, emitting, emptying,
discharging, injecting, escaping,
leaching, dumping, or disposing into
the environment (including the
abandonment or discarding of barrels,
containers, and other closed
receptacles) of any toxic chemical.



RED (Reference dose)

Risk

Risk analysis

Risk assessment

Risk management

An estimate (with uncertainty spanning
perhaps an order of magnitude or
greater) of the daily exposure to the
human population (including sensitive
populations) that is likely to be
without appreciable risk of deleterious
effects during a lifetime, The Rfd is
expressed in units of mg/kg/day.

Probability of injury, disease, or
death under specific circumstances.

In the context of Section 302 of SARA,
risk analysis is the third of a
three-step hazards analysis process for
emergency planning. It requires an
estimation of both the occurrence of an
accidental chemical release (unique to
this process) as well as the subsequent
potential for exposure (with emphasis
on human exposure to extremely
hazardous substances). It is a
flexible, judgemental exercise that
results in qualitative risk

statements.,

The process of estimating the
probability of occurrence of adverse
health or ecological effects. A
chemical- or site-specific risk
assessment has two major components:*
(1) the estimation of the probability
of exposure(s) resulting from reported
releases, and (2) the estimation of the
probability that adverse effects will
result from exposures.

Decisions about whether an assessed
risk is sufficiently high to present a
public health concern and about the
appropriate means for control of a risk
judged to be significant.
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Risk screening

Route of exposure

RQ (Reportable Quantity)

Safe

Sensitive Environment

A type of risk assessment using limited
data. The process results in a
qualitative expression of risk (e.q.,
high, medium, low). Risk screening is
useful for establishing risk~-based
priorities and information needs for
follow-up chemical- or site-specific
risk assessment activities., Although
the risk screening process relies on
general risk assessment principles, the
data input requirements are less
demanding than those for risk
assessment,

Method by which the chemical is
introduced into the biological organism.

The quantity of a hazardous substance
that triggers reporting under CERCLA.
If a substance is released in a
quantity that exceeds its RQ, the
release must be reported to the
National Response Center (NRC), as well
as to the State Emergency Response
Commission (SERC) and the Local
Emergency Planning Committee (LEPC) for
areas likely to be affected by the
release.

Condition of exposure under which there
is a "practical certainty" that no harm
will resul; in exposed individuals.

Geographical areas bounded by legal,
social, commercial, or biological
constraints. These include areas such
as wetlands and national parks in need
of protection by Federal, State, or
even municipal statutes; areas deemed
by society as desirable and therefore
in need of protected from chemical .
contamination; areas where some human
food source is grown (e.g., crops,
catfish or rainbow trout) or areas that
are used commercially (e.g., lakes or
ponds where a fee is charged for
boating or fishing); and areas vital
for maintenance of a particular
population (be it terrestrial or
aquatic), including shoreline/wetland
areas vital to the breeding or rearing
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Sensitive populations

Site

source

Stability Array (STAR)

Stability classes, atmospheric

State Emergency Response Commission
(SERC)

of young, but not necessarily
endangered species. Specialized
habitats such as bogs and marshes may
also be considered sensitive
environments.

Groups of people that may be more
susceptible than the general population
(due to preexisting health conditions
[e.g., asthmatics] or age [e.qg.,
infants and the elderly]) to the toxic
effects of a chemical release,

Point of release of, or potential
exposure to, Section 313 emission.

The location from which a chemical may
be released to the environment (e.g.,
drums or leaky valves).

Meteorological stations around the
country that provide meteorological
input for modeling.

Pasquill stability classes (ranging
from "A" to "F") are meteorological
categories of atmospheric conditions.
Class A represents unstable conditions
under which there are strong sunlight,
clear skies, and high levels of
turbulence in the atmosphere--~
conditions that promote rapid mixing
and dispersal of airborne

contaminants. At the other extreme,
class F represents light, steady winds,
fairly clear nighttime skies, and low
levels of turbulence. Under these
conditions, airborne contaminants mix
and disperse far more slowly with air
and may travel at hazardous
concentrations further downwind than in
other cases. '

Commission appointed by each State
governor according to the requirements
of Section 301 to 303 of Title III of
SARA., Duties of the commission include
designating emergency planning
districts, appointing local emergency
planning committees (LEPCs),
supervising and coordinating the
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Storage

Subchronic effect

Subchronic exposure

Superfund

Synergistic effect

Teratogenic

Threshold dose

Title IIIX

activities of planning committees,
reviewing emergency plans, receiving
chemical release notifications, and
establishing procedures for receiving
and processing requests from the public
for information.,

Methods of keeping raw materials,
finished goods, or products while
awaiting use, shipment, or consumption.

A biological change resulting from an
environmental alteration lasting about
10 percent of a lifetime,

An environmental alteration occuring
over about 10 percent of a lifetime.

Federal authority, established by the
Comprehensive Environmental Response,
Compensation, and Liability Act
(CERCLA) in 1980, to respond directly
to releases or threatened releases of
hazardous substances that may endanger
health or welfare.

When chemical combinations or mixtures
produce a greater than additive

effect., For example, if chemical A
produces 1 unit of disease and chemical
B produces 2 units of disease, then
chemicals A and B produce 5 units of
disease,

Tending to produce anomalities of
formation or development.

The dose that has to be exceeded to
produce a toxic response.

A provision of the Superfund Amendments
and Reauthorization Act (SARA) that
became law in 1986. Also known as the
Emergency Planning and Community
Right-To-Know Act, Title III
establishes requirements for federal,
state, and local governments and
industry regarding emergency planning
and community right-to-know reporting
on hazardous and toxic chemicals.
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Toxic Chemical Release Form (Form R)

Toxicity

Toxicological potency evaluation

Uncertainty factor

Unit cancer risk

Vulnerable zone

Wellhead protection areas

Information form required to be
submitted by facilities that
manufacture, process, or otherwise use
(in quantities above a specified
amount) chemicals listed in Section 313
of Title III of SARA.

The ability of a substance to cause
damage to living tissue, impairment of
the central nervous system, severe
illness, or death when ingested,
inhaled, or absorbed by the skin,

A determination of whether a chemical
causes an adverse effect and, if so, at
what dose the effect occurs.,

Factors used in operationally deriving
the RfD from experimental data. These
factors are intended to account for 1)
the variation in sensitivity among the
members of the human population; 2) the
uncertainty in extrapolating animal
data to the case of humans; 3) the
uncertainty in extrapolating from data
obtained in a study that is of
less-than~lifetime exposure; and 4) the
uncertainty in using LOAEL rather than
NOAEL data.

The increased likelihood of an
individual developing cancer from
exposure to one unit of a substance
over a lifetime,

An area over which the airborne
concentration of a chemical involved in
an accidental release could reach the
level of concern (LOC).

As defined by the 1986 Safe Drinking
Water Act Amendments, Subsection
1428(e), a wellhead protection area is
the surface and subsurface area
surrounding a water well or wellfield,
supplying a public water system through
which contaminants are reasonably
likely to move toward and reach the
water well or wellfield. The extent of
a wellfield protection area within a
State, necessary to provide protection
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from contaminants which may have an
adverse human health effect, is to be
determined by the State according to
its Wellhead Protection Area Program
submitted in accordance with the
Statute,
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