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Preface

Some chemicals have been associated with deleterious effects on human health and
the environment. Responding to concerns that newly developed chemicals might pose
risks to health or the environment, Congress included provisions in the Toxic Substances
Control Act that require manufacturers and importers of new chemicals to notify the
Environmental Protection Agency (EPA) before new chemicals are introduced into com-
merce. The implementation of those provisions began in July 1979, and the EPA has
now received more than 1,500 Premanufacture Notices that describe new chemicals.

The Office of Technology Assessment (OTA) prepared this background paper, “In-
formation Content of Premanufacture Notices,” in response to a request from the Sub-
committee on Commerce, Transportation, and Tourism of the House Committee on
Energy and Commerce. OTA examined 740 Premanufacture Notices, and this study
reports the results of analyzing those notices for the presence or absence of the infor-
mation specified by the Toxic Substances Control Act and for other items of physical-
chemical and toxicity information that are useful for estimating potential health and
environmental effects. In addition, this study reports the regulatory and voluntary com-
pliance actions that EPA has taken as a result of reviewing Premanufacture Notices.

The general finding of this study is that the amount of information contained in
Premanufacture Notices varied widely. Every notice contained most or all of the infor-
mation items specified in the law, and many also reported nonspecified and useful in-
formation about the characteristics and toxicity of the chemical. At the same time, about
half of the notices did not contain any toxicity data. This absence is not surprising given
that the law does not require companies submitting Premanufacture Notices to carry
out toxicity studies, but only to notify EPA of toxicity data that they have available.

Certainly, the absence of toxicity data complicates EPA’s efforts to decide whether
a new chemical may present an unreasonable risk to health or the environment. But
the importance of toxicity data for making decisions about particular chemicals varies.
Those data are less important for chemicals that closely resemble others for which there
is much information and experience. They are critical for unusual chemicals or chemicals
for which there is limited information. An additional study would be necessary to evaluate
the EPA’s decisionmaking process and whether or not it was compromised by absent
data. The last chapter of this report outlines such a study.

OTA background papers are prepared by OTA staff and contractors, and drafts
of the papers are sent for review to interested organizations and individuals. This paper
was written by Michael Gough and Stedman Stevens; John Bell designed computer for-
mats and programs. The 30 individual and organizational reviewers of the first draft
are listed in appendix C.
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Summary

The Premanufacture Notice (PMN) Program is
the U.S. Government’s effort to identify toxic sub-
stances before they enter commerce, to impose
controls when necessary, and thereby to reduce
unreasonable risks to human health and the en-
vironment. The Toxic Substances Control Act
(TSCA) requires that a Premanufacture Notice be
submitted to the Environmental Protection Agen-
cy (EPA or the Agency) at least 90 days before
a new chemical is manufactured or imported into
the United States.

Using the information in the PMN and profes-
sional judgment, EPA reviews each PMN to deter-
mine if the chemical described in the notice pre-
sents or may present an unreasonable risk to hu-
man health or the environment. When EPA does
not conclude that an unreasonable risk may be
associated with the substance described in a PMN,
manufacture of the chemical can begin at the end
of the 90-day PMN review period.

In the event that EPA determines that the sub-
stance presents or will present an unreasonable
risk, the Agency can regulate its manufacture.

If EPA decides that the information presented
in the PMN is: 1) insufficient for the Agency to
make a reasoned evaluation of the health and en-
vironmental effects that might be associated with
the substance, and 2) that the substance may
either (a) present an unreasonable risk or (b) be
produced in quantities such that there will be
substantial environmental or human exposure, the
Agency can restrict or ban the manufacture of the
substance pending the submission of additional
appropriate data.

When exposure to the substance under the con-
ditions of use described in the PMN is of no con-
cern to EPA, but the Agency has concerns about
potential risks under other conditions of use, the
Agency can write an order requiring submission
of more data before the substance can be manu-
factured for a “significant new use.”

A PMN is to contain certain information about
the new chemical to enable EPA to make deci-

sions necessary to protect human health and the
environment under the provisions of TSCA. Be-
cause TSCA does not allow EPA to require that
information be generated about a substance sim-
ply because the substance is new, it was expected
that the amount and type of information present
on PMNs would vary.

The PMN program differs significantly from a
premarket testing program that was adopted by
the European Economic Community (EEC) and
was considered for adoption by the Organization
for Economic Community and Development
(OECD) (3). The PMN program requires the sub-
mission of data within the possession of the sub-
mitting company, and TSCA forbids EPA from
ordering the generation of test data simply because
the chemical described on the PMN is new. In
practice, this means that data the company gen-
erates in its normal course of business are sub-
mitted to EPA.

The EEC program requires the submission of
specified test data, whether or not the submitting
company would have generated those data in its
normal course of business. In other words, the
EEC approach requires testing. Furthermore, as
production volumes increase, EEC requires the
submission of additional data. In contrast, once
a new chemical has completed PMN review, it is
no longer subject to regulation as a new chemical.
Both the PMN and the EEC programs may add
exemptions and make other alterations to their
general requirements. The General Accounting
Office is now preparing a report that compares
the OECD system to the PMN program; the re-
port is expected to be completed in late 1983.

This OTA background paper responds to a re-
guest for a report that describes the nature and
extent of information reported on PMNSs in gener-
al and on PMNss submitted for certain subgroups
of chemicals, such as those that have now entered
manufacture, and on EPA’s use of those data in
decisionmaking about new chemicals (fig. 1). It
reports the examination of all PMNSs received by
EPA in the first 2 years of the program’s opera-
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Figure 1 .—Letter of Request for This Background Paper

NINETY—SEVENTH CONGRESS ROOM H2-181
HOUSE OFFICE BUILDING ANNEX NO. 2

JAMES J. FLORIO, N.J. CHAIRMAN PHONK (202) 2268-3160
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e ey e (= Subcommittee on Commeree,

Transportation, and Tourism

of the
Committee on Energy and Commerce
WASHINGTON, D.C. 20519
June 7, 1982

Dr. John H. Gibbons

Office of Technology Assessment
600 Pennsylvania Avenue, S.E.
Washington, D. C. 20510

Dear Dr. Gibbons:

As you are aware, there has been considerable debate in
recent months regarding the effectiveness of the premanufacturing
notice (PMN) provisions of the Toxic Substances Control Act (TSCA).
Concerns regarding the impact of these provisions on innovation have
been addressed in numerous studies including the OTA’'S just completed
assessment, “Technological Innovation and Health, Safety, and
Environmental Regulations”. However, little, if any, assessment has
taken place regarding (1) the extent to which current PMN submissions
either fulfill or compromise efforts to perform the preventive health
and environmental protection mandate of the Act, and (2) the expected
effects of EPA’s proposed exemptions from the PMN process.

Questions in this regard surfaced repeatedly during the
Subcommittee’s reauthorization hearings on TSCA, though few objective
answers could be rendered due to the scarcity of independent assess-
ment of these questions. Given the substantial nature of these
outstanding concerns, and in light of the OTA’s assessment, “Technol-
ogies for Determining Cancer Risks from the Environment", which encom-
passes both toxic substances risk assessment and regulatory analysis,
the Subcommittee is requesting that OTA review TSCA's PMN provisions
and submissions. The assessment should include the following
components:

(1) Characterization of the notices received to
date regarding classes of chemicals and their
uses.

(2) Assessment of data that were submitted on (a)
different classes of chemicals, (b) substances
that were subsequently placed on the market as
compared to those that were not, and (c) sub-
stances that would be exempted from PMNs under
EPA’s currently proposed changes;



Ch. 1—summary .5

Figure 1.—Letter of Request for This Background Paper—Continued

June 7, 1982
Page 2

(3) Analysis of the impact of the original data
submissions on subsequent EPA decisions under

the PMN section.

The Subcommittee anticipates that the OTA would use the
recommendations of the Organization for Economic Cooperation and
Development (OECD) and other appropriate organizations on premanufactur-
ing testing policy in its assessment of the new chemical testing program

under TSCA.

In addition, it is expected that the OTA would observe all

rules and procedures regarding the protection of confidential data used

in the assessment.

Sincerely,

James -

c erce,

JIF:rfl

tion (through June 1981) and those submitted in
June 1982. In addition, the data reported on PMNs
that describe chemicals of certain specified classes
were analyzed separately. For instance, PMNSs
that describe chemicals that, according to EPA
records, are now being manufactured were aria-
lyzed and compared to those that described chem-
icals that have not yet been manufactured.

EPA is considering exempting some classes of
chemicals from PMN reporting requirements.
PMNs submitted for the classes of chemicals likely
to be exempted—chemicals used and consumed
only at the site of manufacture, chemicals to be
manufactured in amounts of less than 10,000kilo-
grams annually, and polymers-were also ana-
lyzed separately.

To collect the information reported in this back-
ground paper, 45 items for which data might be
submitted on PMNs were identified. The presence

Yoo

. Flério, Chairman
S0bcommittee on
ransportation and Tourism

or absence of each of the 45 items was recorded
and the frequency of submission of the items for
all PMNs and some subsets of PMNs was com-
puted.

TSCA, by mandating the submission of avail-
able data, leaves to the submitting company deci-
sions about which data are to be developed.
Therefore, the reported data reflect company deci-
sions about what data are important. The absence
of data from PMNs makes EPA’s task of deciding
whether anew chemical may bean unreasonable
risk more difficult. On the other hand, the fact
that a submitting company does not have to sub-
mit data that it regards as unnecessary represents
a saving to the company, and if the chemical pre-
sents no risk, then both society andthe company
benefit.

If EPA decides that particular data are necessary
for the evaluation of a new chemical and that such
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data are absent from the PMN, the Agency can
make an informal request for the data, or it can
write an order requiring their submission. Which-
ever mechanism is used to ask for the data, the
burden is on EPA to show that the data are nec-
essary. Requiring submission of more data, es-
pecially toxicity data, would reduce the number
of times that EPA makes decisions without such
data. It would also place the burden for develop-
ing data on the submitting companies.

In some cases, the absence of important infor-
mation—of types that neither the company nor
EPA recognizes as essential-may compromise the
protection that the Agency affords to human
health and the environment. Requiring the sub-
mission of a list of test results would guard against
that happening, but at the same time, some of the
required data might be unnecessary-at least for
some chemicals. In those cases, the costs of
developing that information would not reduce
risks to human health or the environment.

In general, the frequency with which PMNs
contained the TSCA-specified and required infor-
mation items about the identity of the chemical,
its expected production volumes, its likely uses,
the number of workers who might be exposed in
their places of employment, and methods for its
disposal was high. More than 90 percent of all
PMNs reported those items. One TSCA-specified
reporting requirement, that the PMN identify
byproducts associated with the manufacture or
processing of the chemical, was less frequently
met. Only 67 percent of PMNSs reported byprod-
uct information. Overall, 62 percent of PMNs
reported all TSCA-specified information; 86 per-
cent reported all but byproduct information.

Additional physical and chemical information
beyond that which is specified in TSCA was
reported on 96 percent of all PMNs, and at least
one item about toxicity was reported on 53 per-
cent. OTA looked at physical-chemical and tox-
icity information reported on some subgroups of
PMNSs, and found more frequent reporting on
PMNs that describe substances that are more like-
ly to be hazards. For instance, reporting of both
physical-chemical information and toxicity data
was more frequent on PMNs that described sub-
stances which, according to EPA records, subse-

quently began manufacture. Toxicity information
was more frequently reported on PMNs that de-
scribed nonpolymeric substances. That seems
especially welcome, given that a near majority of
PMNs have no toxicity information, because haz-
ard is more often associated with nonpolymeric
substances than with polymers (polymers are
chemicals composed of repeating subunits).

These generally positive observations must be
tempered by the fact that about half of PMNs
reported no toxicity information. Furthermore,
only 17 percent of PMNSs have any test informa-
tion about the likelihood of the substance’s caus-
ing cancer, birth defects or mutations-three bio-
logical effects that were singled out for special con-
cern in TSCA.

The conclusions to be drawn from the results
of the analysis presented here must be limited to
generalizations about the frequency of submission
of information. The results show that more data
are reported for some classes of PMNSs than for
others.

The following chapters present the results of
OTA’s analysis of the technical content of PMNSs
and, where appropriate, related findings and con-
clusions. However, the interpretation of the re-
sults is not a matter of inherent validity or of one
interpretation’s being correct and others being
wrong. Instead, the interpretation to be placed on
the results will depend on the beliefs and outlook
of the reader.

If the reader is of the opinion that no preman-
ufacture reporting should be required or that only
the information items specified in TSCA should
be submitted, the results may be interpreted to
show that the PMN program is resulting in too
much information being submitted. If, on the
other hand, the reader thinks that particular items
of information other than the TSCA-specified
items should be reported on every PMN, the re-
sults may be interpreted to show that too little
information is being reported.

Considering the results in more detail may lead
to a middle position. There is, as shown in this
paper, a tendency for information to be submitted
for substances likely to be more hazardous or to
result in more widespread exposures. For instance,
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toxicity data are submitted more frequently on
PMNs that describe nonpolymers, which as a
group are more likely to be hazardous, than on
PMNs that describe polymers; more data are sub-
mitted on PMNs that describe consumer-use prod-
ucts than on other PMNs. Those observations are
consistent with the idea that companies develop
and report appropriate data to EPA.

The data that lead to the satisfying conclusion
that more information is being reported about
more worrisome groups of chemicals also show
the frequency of toxicity data reporting. About
40 percent of nonpolymers scheduled for annual
production in excess of 10,000 kg did not report
any toxicity data. About 30 percent of PMNSs de-
scribing nonpolymer, consumer use chemicals, to
be made in amounts greater than 10,000 kg annu-
ally, did not report any toxicity. Taking a mid-
dle position might lead to the conclusion that the
trends are encouraging, but attach reservations
to conclusions about whether the information
now reported is adequate for the review of all new
chemicals.

Regardless of how the information about the
frequency of submission of data is interpreted, im-
mediate questions arise about whether the infor-

mation available for a particular substance was
appropriate and sufficient. Answering those ques-
tions would require an examination of EPA’s deci-
sionmaking process about at least some PMNSs on
a case-by-case basis. That study would be differ-
ent from the one reported here, and would involve
a process similar, in some regards, to that used
by EPA to review PMNSs. A group of scientists
would review the data on the PMNs, supplement
that information with other information available
from the scientific literature and experts, decide
if EPA’s decision was appropriate, and ask wheth-
er additional information on the PMN might have
made a difference in the decision.

The next two chapters discuss the regulation of
new chemicals (ch. 2) and the methods used by
OTA in this study (ch. 3). Chapters 4 through 6
present the results of examining PMNs for the re-
porting of TSCA-specified data items (ch. 4), of
physical-chemical data (ch. 5), and of toxicity data
(ch. 6). Chapter 7 presents comparisons of toxic-
ity data reported on certain subgroups of PMNs
(e.g. site-limited chemicals compared to all others
and consumer-use chemicals compared to all
others). Chapter 8 discusses actions taken by EPA
to regulate new chemicals, and chapter 9 is a gen-
eral discussion of the the OTA findings.
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2.

"New Chemicals" and the
Toxic Substances Control Act

After more than 5 years of consideration and
debate during three terms of Congress, the Toxic
Substances Control Act (TSCA) was passed by
Congress on September 28, 1976, and signed into
law by President Ford on October 11,1976. TSCA
states that it is Federal policy that: 1) chemical
manufacturers and processors are responsible for
developing data about health and environmental
effects of their products, 2) that there be adequate
statutory authority to regulate chemicals posing
an unreasonable risk to health or the environ-
ment, and 3) that regulatory efforts not unduly
impede innovation.

An important facet of TSCA (and the Resource
Conservation and Recovery Act, which provides
for the regulation of chemical disposal) is that the
law directs regulatory emphasis at hazardous sub-
stances wherever they may occur. Other environ-
mental protection laws are directed at regulating
exposures through specific media, such as air and
water.

TSCA is generally directed at chemical sub-
stances (TSCA sec. 2), and section 3 defines a
“chemical substance” as any organic or inorganic
substance of a particular molecular identity in-
cluding any substance which results in whole or
in part from a chemical reaction or that occurs
in nature as well as any element or uncombined
radical. [Note: Throughout this report the terms
“chemical” and “substance” are used inter-
changeably to mean “chemical substance.”]

Certain substances are excluded from regula-
tion under TSCA:

REGULATION OF NEW CHEMICALS

Premanufacture notification allows EPA to
make regulatory decisions about “new” chemicals.
The category of new chemicals was established
by TSCA section 8(b), which directs the Admin-

* mixtures;

+ pesticides, regulated under the Federal Insec-
ticide, Fungicide and Rodenticide Act, when
they are used as pesticides;

+ tobacco and tobacco products;

* nuclear materials, which are regulated under
the Atomic Energy Act;

+ food and food products which are regulated
under the Federal Food, Drug and Cosmetic
Act; and

+ pistols, firearms, revolvers, shells, and car-
tridges.

Section 5 of TSCA is directed at preventing hu-
man and environmental exposure to new sub-
stances that will present or may present an un-
reasonable risk to human health or the environ-
ment and requires that the Environmental Pro-
tection Agency (EPA) be notified before new
chemicals are introduced into commerce. The re-
quirement for premanufacture notice (PMN) re-
flects the conclusion that human health and the
environment may be better protected at less cost
when a toxic chemical is regulated before it has
become established in commerce:

The most desirable time to determine health
and environmental effects of a substance, and to
take action to protect against any potential
adverse effects, occurs before commercial produc-
tion begins. Not only is human and environmen-
tal harm avoided or alleviated, but the cost of any
regulatory actions in terms of loss of jobs and
capital investment is minimized. (TSCA Legisla-
tive History, p. 678, quoted in OTS, 1982).

istrator of EPA to compile an “Inventory of
Chemical Substances” of all chemicals subject to
the provisions of TSCA that are manufactured or
imported into the United States. The Inventory

1
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was published on June 30, 1979, and all chemicals
that did not appear on that list and which are not
exempted from TSCA, are, by law, new.

Section 5 of TSCA stipulates that any person
who intends to manufacture a substance that is
not listed on the inventory and that is not ex-
cluded from TSCA must notify EPA of his or her
intention 90 days before manufacture is to begin.
Manufacture of small amounts of a chemical for
research and development purposes to determine
its usefulness and properties is, of course,
permitted.

To initiate the EPA review of the new chemical,
the company submits a PMN that is to contain
information about chemical identity, proposed
uses of the chemical, the expected production
volumes of the chemical for various uses, expected
byproducts, estimates of the numbers of people
likely to be exposed in manufacture of the chem-
ical, and methods for disposal.

The notice . . . shall include—

(A) insofar as known to the person submitting
the notice or insofar as reasonably ascertainable,
the information described in subparagraphs (A),
(B), (C) (D), (F), and (G) of section 8(a)(2), and

(B) in such form and manner as the Adminis-
trator may prescribe, any test data in the posses-
sion or control of the person giving such notice
which are related to the effect of any manufac-
ture, processing, distribution in commerce, use,
or disposal of such substance or any article con-
taining such substance, or of any combination of
such activities, on health or the environment, and

(C) a description of any other data concerning
the environmental and health effects of such
substance, insofar as known to the person mak-
ing the notice or insofar as reasonably ascer-
tainable. (TSCA sec. 5(d)(1)(a))

The subparagraphs of section 8(a)(2) referred
to in section 5(d)(1)(a) read as follow:

(A) The common or trade name, the chemical
identity, and molecular structure of each chemical
substance or mixture for which such a report is
required.

(B) The categories or proposed categories of use
of each such substance or mixture.

(C) The total amount of each substance and
mixture manufactured or processed, reasonable
estimates of the total amount to be manufactured
or processed, the amount manufactured or proc-
essed for each of its categories of use, and rea-
sonable estimates of the amount to be manufac-
tured or processed for each of its categories of use
or proposed categories of use.

(D) A description of the byproducts resulting
from the manufacture, processing, use or disposal
of each such substance or mixture.

(F) The number of individuals exposed, and rea-
sonable estimates of the number who will be ex-
posed, to such substance or mixture in their places
of employment and the duration of such ex-
posure.

(G) ., . the manner or method of its [such sub-
stance or mixture] disposal . . . (TSCA sec.

8(2)(2))-

ACTIONS AVAILABLE TO EPA FOLLOWING PMN REVIEWS

The Administrator of EPA is charged with re-
viewing the information in the PMN within 90
days after receipt of the notice, and the agency
can extend that review period for a maximum of
90 additional days (TSCA sec. 5(c)). The review
of a PMN can result in any one of at least four
actions by the agency.

(1) If the data in the PMN and expert opinion
within the agency do not lead to the conclusion
that an unreasonable risk is associated with the
substance, manufacture can begin without restric-

tion. Importantly, if EPA takes no action and the
Agency is notified that manufacture of the sub-
stance described on the notice has begun, the
name of the substance is placed on the Inventory
of Chemical Substances. Unless the substance is
the subject of a Significant New Use Rule (SNUR),
this action transfers the substance from the “new”
category, subject to section 5 of TSCA, to the “ex-
isting” category. [A “SNURed” chemical (see (2)
immediately below) remains subject to section 5
requirements. ] The testing and regulation of ex-
isting chemicals are the subject of other sections
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of TSCA. Those sections are not discussed in this
report.

(2) If EPA decides that the manufacture and use
of the substance as described in the PMN are not
associated with unreasonable risk, but, that a
potential new use of the substance might be as-
sociated with unreasonable risk, EPA can com-
mence a separate rulemaking to restrict the man-
ufacture or distribution of the substance for uses
not specified in the PMN. Under such a rule, man-
ufacture can commence for the particular uses
named in the PMN, but if the company that sub-
mitted the PMN or any other company decides
to manufacture the substance for a “significant
new use,” EPA must be informed. The Agency
then can require additional information about the
substance (TSCA, sec. 5(a)(1)(B)).

The use of this authority is illustrated by the
example of a chemical developed for use in com-
mercial cleaning compounds. EPA was satisfied
that its use by professional cleaning people would
not be associated with an unreasonable risk, but
the Agency was concerned that its use by con-
sumers might result in such a risk. EPA took no
action against the manufacture of the substance
for commercial uses but drafted a “consent 5(e)
order” (see (3) immediately below) that requires
the reporting of additional information about tox-
icity before the substance is manufactured for a
new use. The submitter consented to the order and
agreed not to contest it in court so that manufac-
ture for commercial uses could begin. At the same
time, EPA announced that it would write a SNUR
that requires that the Agency be notified before
the substance is manufactured for use in consumer
products. Therefore, the name of the substance
is placed on the Inventory of Chemical Substances
but flagged so that any subsequent manufacturer
will know it is subject to pending regulation. Ac-
cording to EPA officials, future 5(e) orders of any
kind will generally be linked to SNURS unless the
submitter withdraws the PMN in the face of the
5(e) order.

(3) Section 5(e) of TSCA authorizes EPA to
issue an administrative order regulating a new
substance pending development of additional in-
formation by the submitter. To issue a 5(e) order,
EPA must make two findings: First, the informa-

tion available to EPA is insufficient to permit the
evaluation of any risk that maybe associated with
the new substance, and, second, either the new
substance may present an unreasonable risk to
health and the environment or the new substance
will be produced in substantial quantities, result-
ing in significant exposure.

(1)(A) If the Administrator determines that

(i) the information available to the Ad-
ministrator is insufficient to permit a reasoned
evaluation of the health and environmental effects
of a chemical substance with respect to which

notice [PMN] is required . . . ; and

(i) (1) in the absence of sufficient information
to permit the Administrator to make such an eval-
uation, the manufacture, processing, distribution
in commerce, use, or disposal of such substance,
or any combination of such activities, may pre-
sent an unreasonable risk of injury to health or
the environment, or

(12) such substance is or will be produced in sub-
stantial quantities, and such substance either
enters or may reasonably be anticipated to enter
the environment in substantial quantities or there
is or may be significant or substantial human ex-
posure to the substance,

the Administrator may issue a proposed order
... to prohibit or limit the manufacture, process-
ing, distribution in commerce, use, or disposal of
such substances or to prohibit or limit any com-
bination of activities (TSCA, sec. 5(¢)).

In practice, 5(e) orders require that the PMN
submitter develop specific items of information
to assuage EPA’s concern about the substance.
The order can either prohibit or restrict manufac-
ture during the period required for the develop-
ment of additional information.

(4) Finally, EPA may decide from examination
of the PMN that the manufacture, processing,
distribution, use, or disposal of the substance
“presents or will present an unreasonable risk of
injury to health or environment” (TSCA sec. 5(f)).
In those cases, EPA can regulate the substance.

Briefly, then, EPA can make any one of four
decisions after inspecting a PMN:

1. The substance described on the PMN can be
manufactured without restriction.
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2. The substance can be manufactured for the
uses described on the PMN, but the Agency
can require that it be notified if manufacture
for a significant new use is considered (TSCA
sec. 5(a)(2)).

3. The manufacture, processing, distribution,
use, or disposal of the new substance can be
regulated pending the development of addi-
tional information about the substance
(TSCA sec. 5(e)). In these cases, the Ad-

ministrator must conclude that a decision
about unreasonable risk cannot be made be-
cause of missing information.

4, The manufacture, processing, distribution,
use, or disposal of the new substance can be
regulated because it presents or will present
an unreasonable risk (TSCA sec. 5(f)). In
these cases, the Administrator decides that
the available information is sufficient to
decide that regulation is required.

PUBLIC NOTICE OF NEW CHEMICALS

CONSIDERED FOR MANUFACTURE

TSCA section 5 (d)(2) provides that the Admin-
istrator is to publish a notice of receiving a PMN
in the Federal Register within 5 business days after
receipt of the notice. The published notice is to:
1) identify the chemical substance, 2) list the uses
or intended uses, and 3) describe the results of any
tests that were required by EPA rules under the
provisions of TSCA section 5(b). (To date, no
PMN containing EPA-required test results has
been submitted.)

PMN REPORTING REQUIREMENTS

As required by TSCA section 5 (d)(1) all PMNs
shall contain sufficient information to identify the
new chemical, and to describe its projected uses
and production volume, the number of workers
likely to be exposed to it, its byproducts, and
methods for its disposal. Those information items
are specifically identified in the Act. In addition,
TSCA section 5 lists some general classes of in-
formation that are to be reported on the PMN.
The general reporting requirements say that any
available information about the substance’s phys-
ical and chemical properties and effects on health
and the environment are to be included.

EPA has wrestled with the problems of speci-
fying the form for PMNs and exactly what infor-
mation should be submitted. In general, initial
plans favored the submission of more detailed in-
formation, and subsequent modifications have
pulled back to more general reporting require-

To protect confidential business information
(CBI) from public disclosure, the submitter may
designate those information items in a PMN that,
were they to become public, would harm the sub-
mitter’s business. Frequently, submitters have
designated the chemical name as CBI. In those
cases, the submitter, as part of the PMN, can use
EPA guidelines and propose up to three “generic
names” for listing in the Federal Register.

ments (see 44 F.R. 2242, Jan. 10, 1979; 44 F.R.
28564, May 15, 1979; 44 F.R. 59764, Oct. 16,
1979; 45 F.R. 74378, Nov. 7, 1980)

Currently, the EPA Office of Toxic Substances
(OTS) is considering a proposal that PMNs will
be required to contain only the items of informa-
tion—chemical identity, proposed categories of
use, estimates of production volumes, description
of byproducts, estimates of the number of in-
dividuals exposed in their places of employment,
and disposal methods—specified in TSCA section
5(d)()(a) and other “information that is essential
for the review of most PMN’s” (OTS, 1982). The
other essential information is not described in
Priorities for OTS Operation, but the point is
made that even without having asked for addi-
tional information on the PMN itself, EPA will
be able to telephone the submitter to ask for ad-
ditional information as needed to review the
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PMN. EPA states that in most cases, submitters
have been forthcoming with such information
when requested (OTS, 1982).

EPA also intends to require that all PMNSs be
submitted on a specified, simplified form (OTS,

1982). Currently, a PMN can be submitted on a
form proposed by EPA, or on a form prepared
by the Chemical Manufacturers Association, or
on forms devised by individual companies.

EPA MANAGEMENT OF PMN REVIEW

Upon receipt of a PMN, EPA initiates a review
that, with some exceptions, must be completed
within 90 days. During the review period, EPA
examines the PMN, and may request additional
information from the submitter. If EPA does not
find that the new substance presents or may pre-
sent an unreasonable risk, EPA takes no action
and the company submitting the PMN can begin
manufacture when the 90-day period is com-
pleted. The submitter can request that the “clock
be stopped” during the 90-day period if the com-
pany needs more time to develop information. If
EPA agrees to the request, the agency waits until
the company has obtained the desired informa-
tion and then restarts the clock. Section 5(c) of
TSCA authorizes EPA to extend the review period
an additional 90 days for good cause.

PMN review is divided into 2 stages, an initial
“screening” review and a detailed review. Dur-
ing the initial screening period, employees of EPA
gualified by education and experience for the
tasks, review the PMN for:

1. completeness, i.e., having the specific infor-
mation required by TSCA;

2. correctness of chemical identity;

3. possibilities of occupational, environmental,
and consumer exposures;

4. potential for human health effects;

5. potential for environmental effects; and

6. probable accuracy of projections of market
size, new markets, and production volumes.

If an EPA reviewer thinks that the company
might have additional information or that addi-
tional information is essential for the review, EPA
can call the submitter. According to EPA officials
and to some chemical company officials who re-
viewed the first draft of this OTA background
paper, companies generally respond to such re-
guests and supply the information.

When the requested information is unavailable
or the company does not produce it, EPA employ-
ees can take one of several actions. They can make
reasonable worst case estimates about the miss-
ing information, or they can negotiate with the
company and reach an agreement that the com-
pany will run tests and supply data to EPA. If the
company refuses to carry out necessary tests, EPA
can write an order, as described by TSCA sec-
tion 5(e), limiting or prohibiting manufacture
pending development of appropriate data.

In general, each individual reviewer’s report is
reviewed by other, senior EPA scientists at a series
of meetings. These meetings discuss the chemical
described in the PMN, the information submitted,
what conjectures can reasonably be made based
on similarities to other chemicals, and appropriate
strategies to search the literature for information
about similar chemicals. Appendix A reproduces
the items that may be discussed at the Evaluation
Meeting which is held near the end of the initial
screening period. Information about these items
can be made available in the PMN or it can be
estimated by EPA. Test-generated data are more
reliable than estimates, but, there may be many
instances when estimates are necessary.

The process of PMN review changed in May
1982 (as is described below). However, for most
of the PMNs examined by OTA, the major deci-
sion was made at the “disposition meeting. ” These
meetings, held at day 45, considered the reviewers’
comments and the reports of the earlier meetings,
and discussed outstanding matters. The meetings
produced one of four decisions:

1. no further review was necessary,

2. the chemical was referred to another EPA of-
fice or to another agency for action because
OTS had identified an exposure that might
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be of concern to another office or agency but
was not of concern to OTS, or
3. the PMN was referred for detailed review, or
4. the decision was made to initiate some fol-
low-up action, such as the writing of an
SNUR.

If the first or second decision was reached, a final
disposition report was written, the submitter was
notified that manufacture could begin at the end
of the 90-day review period, and the PMN file
was closed out. If the third or fourth decision was
reached, the PMN was sent to other groups within
OTS for detailed review or other action.

Somewhat less than 10 percent of PMNs (7 per-
cent of those examined by OTA) are sent to de-
tailed review. Detailed review involves other in-
dividuals, frequently contractors to EPA, taking
longer, harder looks at PMNSs. During the detailed
review, EPA can also telephone the submitter and
request additional information. The EPA’s PMN
Review Process Manual (OTS, 1981) describes the
review process in detail, and Arthur and Garrett
(1982) provide a useful diagram of the process.

The review process was characterized by several
EPA employees as reviews of reviews of reviews.
There was agreement that the available informa-
tion was thoroughly analyzed and that reasonable
use was made of information about related chem-

icals. However, some EPA employees expressed
concern about the adequacy of the data received
on the PMNs and whether calls for additional in-
formation should have been made more often.

During the evolution of the PMN review proc-
ess at EPA, some chemicals were identified as
members of chemical classes that cause no or lit-
tle concern about health or environmental effects.
EPA scientists could, in the case of those chem-
icals, decide to drop them from further considera-
tion at any time during the review period. In May
1982, the PMN review process was changed to
accommodate EPA’s conclusion that decisions
about some chemicals could be made earlier in
the review process. Since that time, a “focus
meeting” has been held at about 15 days after
PMN receipt. This meeting centers on identify-
ing health and/or ecological concerns and as-
sessing the accuracy of the estimates made of pos-
sible exposure to and release of the new chemical.
The result of the focus meeting maybe a decision
that the PMN describes a chemical of little or no
concern, and such substances are dropped from
further review.

OTA made no attempt to determine how the
new meeting affected PMN review. EPA staff re-
ported, however, that the meeting has been ben-
eficial, speeded up the process, and conserved
resources for the more difficult-to-review PMNSs.

PROPOSED EXEMPTIONS TO THE PMN REPORTING REQUIREMENTS

TSCA section 5(h)(4) permits the Administrator
of EPA to exempt substances from the PMN re-
porting requirements. The first exemption was
granted on November 3, 1981, for chemicals used
in or for instant photographic film articles (40 F.R.
54585). A manufacturer of those chemicals had
petitioned for the exemption because of industry
desire to introduce chemicals quickly in order to
capitalize on newly opened-up markets. The
90-day PMN review period, according to the peti-
tion, would sometimes cause introduction of a
new film to be delayed to the extent that a holi-
day market was missed. The exemption imposes
requirements on the manufacture and use of the
chemicals to restrict exposures.

On August 4, 1982, EPA proposed more gen-
eral exemptions directed at:

1. site-limited intermediate chemicals,

2. chemicals manufactured in quantities of
10,000 kg (22,000 Ib) or less annually, and

3. polymers.

The proposed exemptions for site-limited inter-
mediates and low-volume substances were pub-
lished in one notice (47 F.R. 33896), and the one
for polymers was published separately (47 F.R.
33924).

EPA, in proposing these exemptions, responded
to industry petitions that were based on two dif-
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ferent lines of reasoning. Industry advanced the
ideas: 1) that low-volume chemicals and site-lim-
ited intermediates are “characterized by limited
exposure, ” and 2) that polymers “represent a class
of substances that have intrinsically low levels of
biological activity” (OTS, 1982).

Following some provisions of the industry peti-
tion, EPA proposed a policy that PMNs describ-
ing low-volume chemicals and site-limited in-
termediates that are not excluded from the exemp-
tion (see table 1) should be subject to an ab-
breviated EPA review. Agreeing with the idea that
some polymers have inherently low toxicity, EPA
decided that a finding of no unreasonable risk for
those polymers would not depend on conditions
of use, and that it would not be necessary for the
Agency to review the specific properties or uses
of certain polymers before they were manufac-
tured (OTS, 1982). For certain other polymers,

the Agency proposes a short review period (see
table 2).

The proposed exemption for low-volume chem-
icals is divided into two parts. The first deals with
substances made in amounts of 1,000 kg or less
annually; the second with substances made in
amounts of 10,000 kg or less annually. Any
substance made in quantities of 1,000 kg or less
would be granted an exemption unless under the
conditions of use, the:

... Substance or a reasonably anticipated me-
tabolite or environmental transformation product

may cause . . .. serious chronic effects, including
carcinogenic and teratogenic effects . . . . serious
acute effects [lethal or sublethal] . ... [or]....

significant environmental effects . . . under
anticipated conditions of manufacture, process-
ing, distribution in commerce, use, or disposal.

Table 1.—Proposed Low-Volume and Site-Limited Intermediate Exemption Provisions

Other
manufacturers

Exemption Imports Qualified Exclusions (under Subsequent exemption  eligible for
category * eligible? expert review? Exclusions (automatic) conditions of use) notice required exemption?
Low volume ( <1,000 kg) Yes No None Serious acute or chronic effects; Before use or site of No
significant environmental manufacture changes.
effects.
Low volume ( <10,000 kg) Yes Yes Carcinogenic or teratogenic effects. Serious acute or chronic effects; Before use or site of No
Acutely toxic effects. significant environmental manufacture changes.
effects.
Site-limited intermediates No Yes Carcinogenic or teratogenic effects. Serious acute or chronic effects; Before volume Yes

significant environmental increases or site of

effects. manufacture changes.

‘Some new chemical substances may be EIIgIDIe for more than one €X€MPTION, Manufacturers and iIMpPOrters may apply for any exemption for which they are eligible.

SOURCE: Environmental Protection Agency; 47 F.R. 33897.

Table 2.—Proposed Polymer Exemption Provisions

Polymers for which no review is required

Polymers that qualify for a 14-day reveiw Polymers excluded from exemption

1. Polymers manufactured from
monomers listed by EPA.

2. Polymers of average molecular
weights greater than 20,000.

3. Polymers that have limited and
defined numbers of low molecular
weight components.

1. Polymers of greater than 1,000
molecular weight.

1. Water soluble polymers.

2. Polymers containing less than
32 percent carbon.

3. Polymers containing more than
specified percentages of certain
elements.

4. Polymers produced by living or
once-living organisms or cells
(“biopolymers™).

5. Polymers containing halogens or
cyano groups.

6. Polymers containing chemically
reactive groups.

7. Polymers that are designed to
degrade, decompose, or
depolymerize.

SOURCE: office of Technology Assessment from Environmental Protection Agency; 47 F.R. 33924.

98826 0 - 8 - 4
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Chemicals suspected to have carcinogenic or
teratogenic potential are to be automatically ex-
cluded from the proposed exemptions for site-
limited intermediates and substances to be made
in amounts between 1,000 and 10,000 kg annual-
ly. In addition, substances with potential acute-
ly toxic effects are to be excluded from the 1,000
to 10,000 kg annually low-volume exemption. To
be excluded from both the two proposed low-vol-
ume exemptions and the proposed site-limited in-
termediate exemption are any substances which,
under conditions of use, potentially may cause
serious acute or chronic health effects or signifi-
cant environmental effects (table 1).

The reporting requirements for substances made
in amounts between 1,000 and 10,000 kg annually
or for use as site-limited intermediates include a
stipulation that a “qualified expert” review all
available data about the substance. The qualified
expert, an employee of the submitting company
or a consultant hired by the company, after his
or her review, must conclude that the chemical
meets the terms of the exemption.

To allow EPA to make a determination about
the likelihood that a substance for which an ex-
emption is requested will not cause an undesirable
human health or environmental effect, the man-
ufacture must submit a notice to the Agency 14
days before commencement of manufacture that
states which exemption is being sought. In addi-
tion, for substances to be manufactured or im-
ported in amounts of 1,000 kg or less annually,
the notice is to contain sufficient information to
identify the chemical and describe its use and site
of manufacture. EPA, on the basis of toxicity data
or by reason of structural analogies between the
substance proposed for exemption and known
toxic substances, could declare the chemical in-
eligible for exemption.

For substances to be made or imported at be-
tween 1,000 and 10,000 kg annually and for site-
limited intermediates, the notice is to contain in-
formation about chemical identity, description of
uses (for low-volume chemicals), production vol-
ume (for site-limited intermediates), and site of
manufacture. EPA can declare any substance in-
eligible for exemption if the notice fails to meet
the exemption requirements. Substances that are

granted exemptions are not eligible for listing on
the Inventory of Chemical Substances and remain
subject to PMN requirements.

As is shown in table 1, only the first company
to submit an exemption for low-volume produc-
tion will be eligible for exemption. If, subsequent-
ly, another submission is made for a chemical that
has received a low-volume exemption, a complete
PMN and review will be required. A trade asso-
ciation that reviewed the first draft of this report
objected to this provision of the proposed exemp-
tion. They argue that any number of manufactur-
ers should be eligible for low-volume exemption
from PMN reporting requirements on a chemical.
Any number of manufacturers can receive a site-
limited exemption to manufacture a substance.

The proposed polymer exemption distinguishes
between polymers for which no review is re-
quired, those for which a 14-day review is re-
quired, and those excluded from exemption. Table
2 displays some aspects of the polymer exemption.

Polymers exempted from any review will re-
quire only that EPA receive an exemption notice
at the time of the start of manufacture. Such
substances will not be entered on the Inventory
of Chemical Substances because they have not
undergone PMN review. The exempted polymers
will become subject to section 5 PMN require-
ments if manufactured outside the terms of the
exemption.

For polymers subject to 14--day review, a PMN
must be submitted to EPA that identifies the
manufacturer, the site of manufacture, and the
polymer, and provides information about the
molecular weight of the polymer and the amount
of low-molecular weight material in the polymer
preparation, projections of expected production
volumes and uses, and any test data. Furthermore,
the submitter must certify that the substance is
a polymer and that it meets the conditions for
exemption.

In the event that EPA does not notify the sub-
mitter otherwise, manufacture of the polymer can
begin at the end of the shortened review period.
Manufacturers are to notify EPA when manufac-
ture commences, and, at that time, a polymer that
has completed the 14-day review and gone into
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production will be placed on the Inventory of
Chemical Substances.

Certain classes of polymers (table 2) are ex-
cluded from the proposed exemption rule. In gen-
eral, EPA excluded those classes because the agen-
cy has not had sufficient experience with them to
accept that they are of low potential hazard.

The low-volume, site-limited intermediate, and
polymer exemptions are still in the proposed stage.
Objections to the proposed exemptions focus on
the undeniable fact that less information would
be received by EPA about the exempted sub-
stances and that EPA’s review period would be
shortened. EPA justified its decisions on the basis
that the proposal exemptions are sufficient to
guard against unreasonable risk. However, several
comments have been received arguing against the
exemptions because they are seen as weakening
the PMN process to the point that protection

RISK ASSESSMENT

Two factors are of importance in estimating the
risk that may be posed by a substance. The first
is to determine any deleterious effect that the
substance may cause to human health or the en-
vironment. In this background paper, the word
“hazard” will be used to describe such effects. The
second factor is “exposure.”

Exposure is a complicated factor; determining
it for risk assessments considering human health
involves estimating the number of people who
may come in contact with the substance, the dura-
tion of the contact, the route(s) of adsorption, the
amount of substance which may be encountered
by people, and, especially for workers, whether
or not they employ personal protection equipment
to reduce the contact. For environmental risk
assessments, exposure estimates must consider the
number and kinds of organisms that might come
into contact with the substance and the distribu-
tion of the substance in different parts of the en-
vironment. An additional complicating factor in
considering exposures is the persistence of the
substance, which may vary in different parts of
the environment.

against unreasonable risks is being lessened. On
the other hand, industry sees the proposed exemp-
tions as having ample safeguards and argue that
the procedure should be further simplified to
minimize burdens.

Several reviewers of the first draft of this
background paper objected to the proposed ex-
emptions. The exemption categories are seen as
being too broad. The absence of a requirement
that the qualified expert submit the data con-
sidered in reaching a decision to certify a sub-
stance as qualified for exemption is viewed as
preventing EPA from carrying out its duty to
review test data before a chemical is manufac-
tured. Furthermore, some reviewers expressed
concern that polymer preparations may be con-
taminated with hazardous chemicals and that
EPA’s general decision that some polymers are in-
herently less hazardous is an unjustified over-
statement.

Human risk is estimated from knowledge of the
health hazard of a substance and the number of
people who are likely to be exposed to it at par-
ticular exposure levels (9). Environmental risk is
estimated from knowledge of the environmental
hazard of a substance and the number of orga-
nisms or fraction of the environment expected to
come into contact with the substance at expected
exposure levels.

Low levels of either hazard or exposure reduce
the amount of concern expressed about a sub-
stance. For instance, a very hazardous toxic
substance might be used in manufacturing. Al-
though its toxicity is well known, the chemical
is also contained in sealed reaction vessels and
there is little or no human or environmental ex-
posure. While there is some lingering concern in
case an accident releases the chemical, safeguards
to contain the accidental release or inactivate the
chemical can reduce those worries also. Limited
exposure, then, reduces concern about risks.

At the other extreme are substances to which
exposure is widespread but which have extreme-
ly low toxicities. For instance, polyester fibers in
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clothing, to which almost everyone is exposed,
cause no worry for the population in general be-
cause of very low (if any) toxicity.

EPA, or any other risk assessor, needs infor-
mation about both hazard and exposure. If either
hazard or exposure is very low, the need for the
other kind of information maybe reduced. How-
ever, always, both components of risk must be

considered. This background paper reports the
frequency with which PMNs contained informa-
tion useful in making risk assessments.

EPA has to estimate effects when toxicity data
are not included in the PMN. The technique for
making those estimates and some difficulties with
it are described in the next section.

STRUCTURAL ACTIVITY RELATIONSHIP ANALYSIS AND

ITS USE IN PMN REVIEW

Only about half of PMNs report any toxicity
data (see ch. 6), and although about 96 percent
report at least one physical-chemical datum in ad-
dition to those specified in TSCA, reporting of
such data is spotty (see ch. 5). EPA, in the absence
of those data, must estimate either toxicity or
physical-chemicals properties. A complex of ac-
tivities—examining the chemical structure of the
new substance, deciding which parts of the struc-
ture may be important in biological systems, com-
paring the structure to related structures described
in the chemical literature, and making projections
about the toxicity or chemical behavior of the new
substance—is involved in making estimates when
data are lacking. All of these activities are grouped
under the rubric of Structural Activity Relation-
ship (SAR) analysis.

The underpinnings of SAR analyses are many
observations that certain chemical structures and
subunits are associated with toxic properties and
other structures and subunits are not. At the same
time, it is well known that some substances which
are quite closely related differ significantly in tox-
icity. A well-known example is the comparison
of 2-acetylaminofluorine to 4-acetylaminofluorine.
These two substances differ in the location of a
small chemical sidechain; the first is a carcinogen;
the second is not. The very different toxic prop-
erties of these two similar chemicals points to the
difficulties of using SAR (9).

No one claims that SAR is developed or refined
to the point that no toxicity testing is necessary.
However, arguments do arise about when its use
is appropriate, when it leads or may lead to in-
correct predictions about toxicity. Ideally, criteria

for when it is and is not appropriate would be
available, but they have not been developed. The
considerable amount of professional opinion and
considered judgment that are involved in the use
of SAR analysis is illustrated in EPA’s proposed
low-volume chemical and site-limited intermediate
exemptions.

Factors that will be considered in evaluating
structural similarity include the molecular size,
shape, charge distribution, and weight, and the
position, size, and chemical characteristics of
functional groups or other substituents. These fac-
tors are judged in terms of their effect on such
parameters as chemical reactivity, stemochemical-
ly governed interaction with enzymes, absorba-
bility and distribution, metabolism, and excretion
from an organism. (Other factors and parameters
may be important in specific cases.) The greater
the number of such factors that are identical or
nearly identical between two substances, the
closer the structural similarity.

The absolute degree of structural similarity,
however, is not the important determinant of the
significance of structural similarity. ... the
significance of structural similarity to a human or
animal carcinogen or teratogen would be judged
with reference to the probability of eliciting car-
cinogenic or teratogenic effects. Therefore, all
available information concerning possible mech-
anisms of action of a carcinogen or teratogen will
be relevant to an assessment of the significant [sic]
of structural similarities between that substance
and a new chemical substance. Moreover, infor-
mation indicating that certain groups on the car-
cinogen or teratogen are or maybe critical for tox-
icologic activity has to be considered before deter-
mining whether the new molecule has significant
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structural similarity to a referent chemical. Struc-
tural similarities at toxicologically significant sites
or a molecule are of greater importance than sim-
ilarities at other sites.

In & number of cases, neither the mechanism
of action nor structural requirements for activity
of a referent toxic substance is known, even
though its toxicity has been clearly established.
In such instances, attention is usually drawn to
chemically or biologically active groups as poten-
tial sites of action. Structural similarity at these
sites would reasonably be accorded higher signifi-
cance than similarity at less reactive sites.

It follows from this summary statement that a
determination of significant structural similarity
is often dependent on the kinds and amount of
toxicological information available for the
referent chemical. Because this information will
vary for each new substance, the Agency is unable
to prescribe definitive criteria against which struc-
tural similarity can be measured. The determina-
tion whether there is significant structural similari-
ty will be based primarily on whether there is an
identifiable or plausible mechansim [sic] of tox-
icity that can be shared by the referent chemical
and the new substance; or, lacking information
or hypotheses on mechanism, whether substruc-
tures known or expected to be required for ac-
tivity of the referent chemical are present in the
New substance (47 F.R. 33900). (Emphasis added
in paragraphs 3 and 4).

An acknowledged shortcoming of SAR anal-
yses is that it can say nothing about an entirely
“new” structure. However, EPA officials point out
that the vast majority of substances submitted on
PMNs are derivatives of known chemicals and
that SAR is useful and sufficient to make deci-
sions about those.

It would be possible to compare PMNs that de-
scribe novel chemicals to those that describe “me
too” chemicals with an eye to determining if more
data, especially toxicity data, were submitted on
substances for which SAR is more likely inap-
propriate. Such an analysis was beyond the re-
sources of the study described in this background

paper.

Questions can be asked about what criteria EPA
used to decide that SAR was sufficient for mak-
ing estimates of toxicity. OTA did not attempt
to answer that question, but it is clear from data
presented in this paper that in many cases no tox-
icity data were presented on the PMNSs. In those
cases, if EPA was concerned about toxicity, the
Agency would have to rely on SAR. It may be
that EPA was too willing to use SAR analysis
when what was desirable or actually necessary
was more information about the chemical. To
determine whether or not EPA received necessary
information about particular chemicals would re-
quire a study different from the one described here
(see ch. 9).
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Methods Used in Study of Information
Content of Premanufacture Notices

PMNS EXAMINED BY OTA

All premanufacture notices (PMNSs) considered
by the Environmental Protection Agency (EPA)
to be valid and complete that were received by
EPA from the beginning of the program (July 1,
1979) through the end of June 1981 and which
either completed PMN review or were withdrawn
because of a 5(e) notice being planned or written
were examined. In addition, the PMNs submitted
in June 1982 were examined by OTA. The total
number of examined PMNs was 740; 670 of which
were received in the first 2 years of the program
and 70 of which were received in June 1982.

Figure 2, which is based on records obtained
from EPA, describes the disposition of the 701
PMNs that entered review through June 1981.
Twenty-nine of the PMNSs were returned to the
submitters as invalid; some of these PMNSs de-
scribed chemicals already on the Inventory of
Chemical Substances, and no PMN was necessary
for them. Others of the invalid PMNs were judged
to be incomplete.

Of the 672 valid PMNSs, 50 underwent detailed
review, indicating that additional review was
necessary to resolve some uncertainty about risk
that remained after the initial screen. Nine of the
fifty were associated with unreasonable risk dur-
ing the detailed review, and 5(e) orders were writ-
ten. In each of those nine cases, the submitters
abandoned their intent to manufacture or import
the new substance and withdrew the PMN rather
than perform testing. In the case of two other
PMNs that underwent detailed review, the man-
ufacturers decided to withdraw the PMNs before
a 5(e) order was written. The remaining 39 PMNs
that underwent detailed review PMNSs were either:
1) judged not to present an unreasonable risk or
2) judged not to present an unreasonable risk
because the submitters undertook voluntary ac-
tions to reduce hazard or exposure after EPA in-
formed the submitters of agency concern.
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Figure 2.—Disposition of PMNs Submitted From
July 1979 and Including All Those That Completed
the 90-Day Review Period by the End of
September 1981

. 701 Total submitted -
invalld 729
'er2  Valid and "complete”
o k‘ g ‘ Withdrawn
: 50 Doullad(
| ~ review W9 5i0) orders
r -/
661 Completed review
33 qu tur q——J—-—h 330 manufacture
begun t;ﬂ::d ; i - not begun by end
August 1882 of August 1982

SOURCE: Office of Technology Assessment from data collected by the En-
vironmental Protection Agency,

Mr. Florio’s letter (fig. 1) requesting this study
specifically asked that OTA compare PMNSs de-
scribing marketed (manufactured) chemicals to
those that described chemicals that have not been
manufactured. OTA used EPA-compiled records
to separate the PMNs received through June 1981
into those that had been manufactured by August
1982 and those that had not.

Some EPA employees told OTA staff that there
is no legal requirement that a submitter report that
manufacture has begun and that separating the
PMNs between those that described chemicals that

25
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have begun manufacture and those that have not
may be subject to significant error. However, EPA
encourages submission of a “notice of commence-
ment” (NOC), and industry reviewers of the first
draft of this study firmly expressed their opinion
that NOCs were viewed as a required notice and
that they were submitted. OTA depended on
EPA’s classification of a chemical as being
manufactured or not, which in turn depended on
the Agency’s having or having not received an
NOC. There maybe some error in those classifica-
tions. EPA was in the process of sorting out its
NOC records when OTA was examining PMNs,
and three different lists of manufactured chemicals
were produced during that time. Some 40 chemi-
cals listed as “manufactured” on EPA’s first list
were removed from subsequent lists because cleri-
cal or transcriptional errors at EPA had incorrect-
ly classified them. OTA used the most recent
available information from EPA, which should
have the fewest errors in classification.

As is shown on figure 2, half of the PMNs that
were received by EPA through June 1981 were
classified as being manufacturered by August
1982. Therefore an examination of all the PMNs
received by that date provides a comparison be-
tween 331 chemicals that were reported to have
begun manufacture after EPA’s receiving a PMN
and 330 that had not.

The PMNs received through June 1981 that de-
scribed the nine substances that did not proceed

INSPECTION OF PMN FILES

PMNs are submitted either on an EPA-provided
form (44 F.R. 59764 and see app. B), on a form
developed by the Chemical Manufacturers Asso-
ciation (CMA) (see app. B), or in other formats
including letters. Upon receipt, each PMN is
photocopied and distributed to the appropriate
review groups in EPA. One copy is maintained
in the document control room until the 90-day
(or, in exceptional circumstances, longer) review
period is completed, and a copy is then deposited
in an inactive document control room.

In most cases, each inactive PMN is stored in
a file folder along with additional information

to manufacture because of EPA writing 5(¢) orders
were also inspected. In those nine cases, EPA
decided that it had insufficient information to
make a decision about unreasonable risk to
human health or the environment and required
that the submitters generate more data before
manufacture could begin. In each of those cases,
the submitters decided not to produce additional
data, review was suspended as incomplete, and
the substance did not begin manufacture.

In addition to the PMNs received through June
1981, the PMNs received in June 1982 were ex-
amined. Comparison of the PMNs received dur-
ing the two time periods was expected to reveal
any differences in PMN content between the 1979
to mid-1981 period and June 1982.

A shorthand nomenclature has been adopted
to distinguish between and among the groups of
PMNs examined by OTA. Those PMNs that were
received through June 1981 and that described
chemicals that had begun manufacture before the
end of August 1982 are called “manufactured
PMNs.” Those that were received through June
1981 and that had not begun manufacture by
August 1981 are called “nonmanufactured
PMNs.” All PMNs received in June 1982 are called
“June 1982 PMNs.” The nine PMNSs for which
EPA wrote 5(e) orders during the period 1979
through September 1981 are called “regulated
PMNs.”

produced and obtained during EPA’s review. Dur-
ing OTA’s examination of PMNs, 11 file folders
were empty. Because the original PMN documents
were being photographed at a location away from
EPA during the summer of 1982 when OTA was
carrying out its examination, no copy of those 11
PMNs was available to OTA. Unless those 11
PMNs are included in the 29 “invalid” PMNs
shown on figure 2, those PMNSs are not included
in any tabulation of PMNs reported here.

An annoying filing habit hampered OTA’s in-

spection of some PMNs (and would hamper any
other inquiry as well). Frequently, manufacturers
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submit several PMNs at the same time. Sometimes
the PMNSs submitted together are closely related;
for instance, two forms of an organic chemical
differing only in that one is a sodium salt and that
the other is a potassium salt. Other times, the
PMNs submitted together have nothing in com-
mon except that they are the products and in-
termediates in a series of reactions. For instance,
Chemical A+ Chemical B -> Chemical C. Put-
ting such PMNs together in a single file results
in the PMN forms being intermixed, and although
separable by attention to numbers on the form,
information retrieval is slowed.

OTA staff examined each PMN file for the pres-
ence or absence of information (45 items) and
recorded findings on the form illustrated in figure
3. To a major extent, OTA’s investigation de-
pended on recording whether or not an item of
information was present. Three reasons could ac-
count for OTA’s reporting that no information
had been submitted for an item:

1. The submitter had not presented the
information.

2. The submitter had presented the informa-
tion, but the information was not present in
the file inspected by OTA.

3. OTA incorrectly recorded that no informa-
tion was present.

There was no way to judge the frequency with
which a piece of information was lost from a file
(reason 2), but it was essentially impossible for
asingle item or a few items of information that
were reported on a PMN to be lost. PMNSs are

INFORMATION COLLECTED FROM

The OTA data collection form (see fig. 3) was
designed to facilitate recording of the presence or
absence of information required by TSCA (see
lower right hand comer of form) and the presence
or absence of some data items identified by the
Organization for Economic Cooperation and De-
velopment (OECD) as useful in reviewing the
properties of new chemicals. Those data items,
called the Minimum Pre-marketing Data (MPD)
set, were accepted by the European Economic
Community (EEC) as a common standard for the

stapled. Therefore, if any information reported
on the PMN was found about a substance, prob-
ably all the PMN-reported information was
found. However, some EPA staff mentioned to
OTA that records of telephone conversations with
submitters were sometimes lost from the files.
Therefore, some information that was reported
to EPA might have been lost from the files and
not recorded by OTA. In fact, the concern ex-
pressed about lost telephone records was so great
that even though the OTA data collection form
provided for the tabulation of data requested by
EPA subsequent to the PMN submission, those
data were not analyzed separately. Instead, the
presence of a datum was recorded whether it was
submitted on the PMN or secured by a phone call
during the review process.

OTA staff could have misreported the absence
of information (reason 3 for OTA reporting that
an item of information was not reported). Such
errors are bound to occur, especially in an effort
that includes collecting 45 pieces of information
about 740 PMNs (a total of 33,300 pieces of in-
formation). To estimate the frequency of such er-
rors, the information collected by OTA about
whether each PMN described a Class 1, Class 2,
or Class 3 substance was rechecked. Each of the
740 PMNs was reexamined to determine how fre-
quently the class of the chemical reported on the
notice was correctly recorded by OTA. That ex-
amination showed that 23 errors were made in
740 entries, or an error rate of 3 percent. (The data
presented in this background paper report the cor-
rected counts about chemical classes. )

PMNs

premarket review of many new chemicals and
were considered for adoption as a mandatory re-
porting system by OECD. However, in a Decem-
ber 1982 meeting, OECD decided that reporting
of the MPD data is only one way to provide in-
formation about the toxic effects of new chem-
icals. The United States, the only OECD member
that did so, objected to the MPD requirement
because it represented “inflexible, across-the-
board, one-time notice requirements for all new
chemicals, ” and EPA, which represented the
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Figure 3.—Form Used by OTA in Collection of Data From PMNs

PMN
File #_ (I:E'\liﬁ\_ OTHER Date NOC Filed_/ - __ Time Difference Days
Par ent Subsi di ary—Manuf acturer Feedstock Source Sole Custoner_
Furt her Processor— O her—
Production Vol ume---Exenption Non-exenmption
I mport_____country Non-i nport
Pol ymer__ Low Vol une Site-limted  Internediate Ot her__

Fi nal Di sposition:

Specify any additional information requestedsS OR NO

OCECD

CHEM CAL I D ACUTE TOXICITY
Chenical Name Acute Oral Toxicity
Formul a Acute Dermal Toxicity
CAS# — Acute Inhalation Toxicity
Fi nger-print Spectra Skin Irritation
Degree of Purity — Skin Sensitization

Eye lrritation ~
PRODUCTI ON
Esti mat ed Producti on/ year REPEATED DOSE TOXI CI TY DATA
Intended Uses  |nd. Corn Cons SL Inter 14-28 Days
Di sposal Met hods
Mbde of Transportation MUTAGENI CI TY DATA
RECOVMENDED PRECAUTI ON__ AND ECOTOXI CI TY DATA
EMERGENCY  MEASURES Fish LC,-at least 96 hr exposure

Daphni a -reproduction 14 days
ANALYTI CAL  METHODS Al g a -growth inhibition 4 days
PHYSI CAL DATA DEGRADATI ON/ ACCUMULATI ON  DATA
Mel ting Point Bi o- degr adati on:
Boiling Poi nt Bi o-accumul ati aon:
Density -
Vapor Pressure.
Vater Volubility EPA, TSCA section 5 requirenents:
Partition Coefficient Chem cal Name and Structure
Hydrolysis_ I ntended Uses
Spectra— Esti mated Production Vol ume
Adsor pti on-Desorption Bypr oduct s
Di ssoci ation Const ant #of Workers to be Exposed
Particle Size Di sposal Met hod
Toxicity_

/ =data present
XX=data absent

SOURCE:Office of Technology Assessment.
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United States at the OECD meeting, prefers the
more flexible PMN reporting requirements that
have been developed under the Toxic Substances
Control Act (TSCA) (3). In some cases, other
items of information, neither specified by TSCA
nor identified by OECD, were submitted on a
PMN and those were noted by OTA on its forms.

The OTA form provided space to record the
type of form used for the PMN submission and
whether or not the substance had entered man-
ufacture (NOC = *“notice of commencement” of
manufacture). In addition, OTA recorded wheth-
er or not the substance might be exempted from
the usual PMN review under EPA’s proposed low-
volume, polymer, or site-limited intermediate ex-
emption programs. These classifications on OTA’s
part were necessarily rough. If the PMN identified
the substance as being made in amounts of less
than 10,000 kg annually, or as a polymer, or as
a site-limited intermediate, that information was

recorded. Some of these chemicals might not fit
into an exemption category because of reasons not
reported on the PMN or recorded by OTA, and
in some cases the submitter might prefer to sub-
mit a regular PMN rather than an exemption no-
tice even if the exemption program were in effect.
Nevertheless, the submitter-supplied information
about production volumes, site-limited and poly-
mer attributes allows some analysis of the infor-
mation content of PMNs that describe members
of classes being considered for exemption from
PMN reporting requirements by EPA.

The “final disposition” indicated whether or not
a 5(e) order was written for the substance. If there
was a record of EPA-requested additional infor-
mation, that was also noted in the form.

Data were transferred from the OTA form to
a computer for analysis. The accuracy of the
transfer of data was checked visually and correc-
tions made before the analysis began.

SECURITY PRECAUTIONS TO PROTECT CONFIDENTIAL

BUSINESS INFORMATION

EPA has to protect the confidential business in-
formation (CBI) that is included in PMNs. OTA
staff who were to have access to PMNs signed a
security agreement with EPA pledging not to
divulge any CBI from the PMNs. In addition,
OTA staff read the relevant parts of the EPA
security guide dealing with protecting CBI. OTA
made the suggestion that the first draft of this
report would be first circulated to the appropriate
security officials at EPA so that EPA could bring
to OTA'’s attention any CBI that was included in
the background paper. This agreement was mod-
ified somewhat. EPA security officials inspected
all tabular data in the first draft for CBI. After

EPA COOPERATION

EPA staff were courteous and helpful to OTA
staff throughout this project. Helpfulness was ex-
tended by EPA staff in day-to-day cooperation

they agreed that no CBI was in the tables, the draft
was sent out for review. Furthermore, OTA staff
agreed not to remove any PMN file or its con-
tents from the workroom that was provided for
OTA at EPA.

OTA’s legal counsel informed OTA staff that
none of these conditions was necessary for OTA
to obtain and examine CBI. However, in the in-
terest of being cooperative and because the restric-
tions that OTA agreed to did not greatly hobble
OTA’s work, OTA staff entered into the agree-
ments mentioned above.

and interviews. Many, but probably not all, of
the EPA staff who aided this study are listed in
appendix C.
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ANALYSIS OF THE DATA

A computer program written by John Bell was
used to analyze the collected data. The OTA-

collected data and the program for analysis will
be made available on request to OTA.

ORGANIZATION OF THE PRESENTATION OF THE ANALYSIS

TSCA contains both specific and general re-
porting requirements. The items specifically re-
quired are listed in TSCA section 5 (d)(1)(a)(A).
In brief, the submitter is required to name and
describe the chemical, make projections of the ex-
pected uses and production volumes, estimate the
number of workers who may be exposed to the
substance, describe byproducts of the chemical’s
manufacture, and present methods for disposal
of the chemical. The general reporting require-
ments (TSCA sec. 5 (d)(1)(a)(B) and (C)) state that
the notice shall include “any test data in the pos-
session or control of the person giving such notice”
that bears on the effects of the manufacture, use,
and disposal of the substance and a description
of any data about health and environmental ef-
fects of the substance “insofar as known to the
person making the notice or insofar as reasonably
ascertainable. ”

EPA has defined the terms “possession or con-
trol” and “known to or reasonably ascertainable”
in the proposed PMN reporting rules (44 F.R.
2265):

“Known to or reasonably ascertainable” means
all information in a person’s possession or con-
trol, plus all information that a reasonable per-
son similarly situated might be expected to pos-
sess, control, or know, or could obtain without
unreasonable burden or cost.

“Possession or control” means in possession or
control of the submitter, or of any subsidiary,
parent company, or any company which the par-
ent company owns or controls if the subsidiary,

parent company, or other company is associated
with the submitter in the research, development,
test marketing, or commercial marketing of the
substance . ... Information is included within
this definition if it is: (1) in the submitter’s own
files, (2) in commercially available data bases to
which the submitter has purchased access, or
(3) maintained in the files in the course of employ-
ment by employees or other agents of the submit-
ter who are associated with research, develop-
ment, test marketing, or commercial marketing
of the substance.

The general reporting requirements apply to
two kinds of information, those that describe the
new substance and those that describe results of
tests of the substance’s possible toxic effects. The
OTA data collection form (fig. 3) was used to col-
lect data for this study.

OTA examined each PMN to determine how
completely:

1. the TSCA-specified data items were
reported,

2. what additional physical-chemical informa-
tion, and

3. what toxicity information was reported.

Results of OTA’s inspection of PMNSs are pre-
sented in four parts. Chapters 4, 5, and 6 describe
the amounts of the three types of information sub-
mitted. Chapter 7 discusses the amount of infor-
mation present in subgroups of PMNSs, including
those subgroups that are likely to be exempted
from PMN reporting requirements and those that
are of interest because of consumer use.
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Frequency of Submission of TSCA-
Specified Data on Premanufacture Notices

The Toxic Substances Control Act (TSCA)
specifies that a company that plans to manufac-
ture or import a new chemical in the United States
submit a Premanufacture Notice (PMN) to the En-
vironmental Protection Agency (EPA). The PMN
is to contain information that identifies the
chemical, projects the amount of the chemical to
be made for specified uses, estimates the number
of workers involved in manufacture, and de-
scribes byproducts produced in the chemical’s
manufacture and methods for its disposal. The fre-
quency with which TSCA-required information
was submitted was examined on PMNs that:

1. had been submitted before the end of June
1981, completed review by the end of Sep-

tember 1981 and the manufacture of which
had begun by the end of September 1982
(called here “manufactured PMNSs”),

2. PMNs like those in 1 except that EPA had
not been informed about commencement of
manufacture through the end of September
1982 (called here “non-manufactured
PMNs”),

3. all PMNs submitted in June 1982 (called here
“June 1982 PMNSs”), and

4. PMNs that have not completed review be-
cause EPA issued a “5(e) order” requiring
submission of more information (called here
“regulated PMNSs”).

NUMBERS OF PMNs SUBMITTED TO EPA

Figure 4 shows the numbers of PMNSs received
by EPA since the program’s inception. As is readi-
ly apparent, the number of submitted PMNs was
small at first, but rapidly increased. A number
of factors might account for the increasing num-
bers of PMNSs. It maybe that companies hastened
the development process for new chemicals im-
mediately before the start of the PMN program
in order to list the chemicals on the Inventory of
Chemical Substances without having to experi-
ence the delay and uncertainty of the PMN review
process. That scheduling change could have con-
tributed to a subsequent hiatus in the introduc-
tion of new chemicals. As a result of hurrying
development of chemicals closest to production,
the time necessary to complete development of
chemicals at earlier stages might have been length-
ened. Also, companies might have found it nec-
essary to use the time when few PMNs were sub-
mitted to develop methods to prepare and sub-
mit the notices. Finally, any PMN-imposed
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additional burdens to develop and submit infor-
mation might have caused a delay in submission
of PMNSs.

Although there is some flattening out of the rate
of increase, the number of PMNSs continues to in-
crease. Since the beginning of 1982, EPA has
received more than 70 valid notices each month.

It is important to remember that PMNs are re-
quired only for new substances. Many chemical
products are formulations or mixtures of already
existing chemicals, and those are exempted from
the PMN reporting requirements by TSCA (see
ch. 2). The number of new formulations and mix-
tures introduced each year was not determined
by OTA, but it is certainly many times greater
than the 1,000 or so new chemicals which require
PMNSs. Since the components of the mixtures and
formulations are listed on the Inventory, they are
subject to the provisions of TSCA that apply to
existing chemicals.
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Figure 4—Number of Valid PMNs Received Each Month: April 1979 Through June 1982

Number

SOURCE: Drawn from data collected by the Environmental Protection Agency.

Month
Year

CHEMICAL NAME AND PRODUCTION VOLUMES

Whatever is accepted about the usefulness and
applicability of Structural Activity Analysis
(SAR) (see ch. 2), it is clear that knowledge of the
chemical’s structure is central to the process of
estimating chemical and biological properties.
TSCA specifies that new chemicals be named and
that formulas and structures be provided for
chemicals when available. The reporting of these
items is essential to review of the PMN.

Chemicals are named according to standard
rules, and names, therefore, provide information
about the substance. The name is a critical ele-
ment in learning about the structure of the chem-
ical, and, in turn, knowledge of the chemical’s
structure underpins EPA’s review of the PMN. An
accurate name is also necessary for listing the

chemical on the EPA’s Inventory of Chemical
Substances at the end of the review period.

Essentially all PMNSs report the chemical name
(table 3). OTA’s examination found 11 PMNs, a
little more than 1 percent, that did not report a
name. All of the PMNs that did not include names
described polymers (see table 4).

The amount of the substance to be manufac-
tured is an important element in estimating ex-
posures. As is shown on table 3, essentially all
PMNs report estimated production volumes. If
EPA implements the program it is considering to
exempt low-volume substances from PMN re-
view, the estimates of production volume will take
on additional importance.
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Table 3.—Completeness of PMNs for TSCA-Specified Information

Non-
Manufactured manufactured June 1982 Regulated Totals
Number Percent Number Percent Number Percent Number Number Percent
PMNS ..ot 331 100 330 100 70 100 9 740 100
Number with:
Chemicalname................... 325 98 326 99 69 99 9 729 99
Chemicalclass .. ................. 331 100 330 100 70 100 9 740 100
Production volume . ............... 329 99 328 99 69 99 9 735 99
USES .\ oot e e e e 325 98 322 98 69 99 9 725 98
Byproducts . .........oviiiia 233 70 207 63 49 70 8 497 67
Number of workers .. .............. 315 95 302 92 68 97 9 694 94
DiSPOSal ..ottt 313 95 298 90 65 93 9 685 93
All TSCA-specified information . . ... .. 218 66 190 58 46 66 8 462 62
All TSCA-specified information except
by products . ................... “... 293 89 274 83 62 89 9 638 86
SOURCE: office of Technology Assessment.
Table 4.—Number of Class 1, 2, and 3 PMNs That Have
Name, Structure, and Formula
Name Formula Structure Formula and structure
Class Total Number Percent Number Percent Number Percent Number Percent
1 293 203 100 273 264 90 256 87
2 73 73 100 35 39 53 28 38
3 374 363 97 134 70 19 46 12
SOURCE: Office of Technology Assessment.
CHEMICAL FORMULAE AND STRUCTURES
EPA has divided all substances subject to reg- H
ulation under TSCA into three c