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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Parts 707 and 766 

[OPTS-83002C; FRL-3212-1] 

Poly halogenated Dibenzo-p-Dloxinsl 
Dibenzofurans; Testing and Reporting 
Requirements 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: This document promulgates 
regulations under sections 4 and 8 of the 
Toxic Substances Control Act (TSCA), 
15 U.S.C. 2603 and 2607 for certain 
chemicals which may be contaminated 
with certain chlorinated and brominated 
dibenzo-p-dioxins (HDDs) and 
dibenzofurans (HDFs). HHDs and HDFs 
have been recognized as having 
potential public health and , 
environmental significance because of 
their potential for industrial toxic effect 
at very low doses. The regulations 
promulgated under this document 
require analytical testing for certain 
chemicals for HDD/HDF contamination, 
submission of existing test data on 
contamination of these chemicals with 
HDDs/HDFs, submission of health and 
safety studies on HDDs/HDFs, and 
submission of worker allegations of 
significant adverse reactions to HDDs/ 
HDFs. A summary of the requirements 
of this rule is set forth under 
SUPPLEMENTARY INFORMATION, below. 
DATES: In accordance with 40 CFR 23.5, 
this rule shall be promulgated for 
purposes of judicial review at 1 p.m. 
eastern standard time on June 19, 1987. 
This rule shall be effective on July 6, 
1987. 
FURTHER INFORMATION CONTACT: 
Edward A. Klein, Director, TSCA 
Assistance Office (TS-799), Office of 
Toxic Substances, Environmental 
Protection Agency, Rm. E-543, 401 M 
Street SW., Washington, DC 20460, 
Telephone: (202-554-1404). 
SUPPLEMENTARY INFORMATION: This rule 
requires manufacturers and importers of 
12 organic chemicals to test their 
chemicals for the presence of certain 
chlorinated and brominated dibenzo-p­
dioxins and dibenzofurans. This testing 
will also be required for 20 additional 
organic chemicals not currently 
manufactured or imported in the United 
States if their manufacture or , 
importation should resume. 

Manufacturers, importers, and 
processors of the 12 chemicals must also 
submit existing test data on 
contamination of these chemicals with 
HDDs or HDFs, health and safety . 

studies on HDDs/HDFs, and consumer 
or worker allegations of significant 
adverse reactions to HDDs/HDFs; the 
same information on the 20 additional 
chemicals is required should 
manufacture or importation resume. 

If either the testing required under this 
rule, or the existing test data on 
contamination submitted under this rule 
show that any of these chemicals 
contain any HDDs/HDFs in 
concentrations above the Levels of 
Quantitation (LOQ) designated in this 
rule, the manufacturers and/ or 
importers must submit the following 
information with respect to the 
chemicals: (1) Production volume, 
process, use, exposure, and disposal 
data; (2) unpublished health and safety 
studies, and (3) records of allegations of 
significant adverse reactions. 

This rule also requires the submission 
of process and reaction condition data 
by importers and manufacturers of 
chemical substances made from any of 
29 precursor chemicals to determine 
whether there is a need for dioxin and 
furan testing of the chemical substances 
made from these precursor chemicals. 

If testing of a chemical under this rule 
shows the chemical does not contain 
HDDs/HOFs, this rule provides for 
termination of export notification 
normally required under section 12(b) of 
TSCA,15 U.S.C. 2611(b), for a chemical 
subject to section 4 test rules. 

I. Organization of this Final Rule 
This is a final rule issued after 

consideration of comments submitted in 
response to a proposed rule published in 
the Federal Register of December 19, 
1985 (SO FR 51794), an amendment to the 
proposed rule published in the Federal 
Register of October 23, 1986 (51 FR 
37612), and all relevant information 
submitted to or otherwise obtained by 
EPA. 

The preamble to this final rule begins 
with the historical background (Unit II), 
and continues with a short summary of 
changes from the provisions proposed 
(Unit III). Unit IV discusses findings and 
considerations under section 4 of TSCA; 
Unit V discusses costs of testing and 
reporting; and Unit VI discusses the 
availability of testing facilities and 
personnel to perform the proposed 
testing. Unit VII discusses EPA's 
rationale for issuing information 
gathering rules under section 8 of TSCA. 
Unit VIII discusses the relationship of 
this rule to export notification 

, requirements under section 12(b) of 
TSCA; Unit IX discusses compliance 
and enforcement; Unit X describes the 
rulemaking record; and Unit XI lists 
references used by EPA in preparing this 
rule. Requirements EPA must meet 

under other authorities before it may 
issue a rule are discussed in Unit XII. 

II. Background 

A. Regulation of HDDs/HDFs 

EPA has long recognized the potential 
public health and environmental 
significance of 2,3,7,8-
tetrachlorodibenzo-p-dioxin (2,3,7,8-
TCDD). 2,3,7,8-TCDD exhibits delayed 
biological response in many' species and 
is lethal at exceptionally low doses to 
aquatic organisms, birds, and some 
mammals. It has been shown to be 
carcinogenic, teratogenic, fetotoxic, and 
acnegenic. In addition, 2,3,7,8-TCDD has 
been shown to adversely affect the 
immune response in mammals. EPA also 
recognizes the potential health 
significance of a variety of tetra- through 
hepta-halogenated dibenzo-p-dioxins 
and dibenzofurans (HODs and HDFs) 
that are structurally related to 2,3,7,8-
TCDD in that they are chlorinated or 
brominated at the 2,3,7 and 8 positions 
on the molecular structure (Refs. 5 and 
15). Limited in vivo and in vitro data 
support the structure-activity based 
argument that laterally substituted 
2,3,7,8-HDDs/HDFs share qualitative 
toxicity properties with 2,3,7,8-TCDD. 
There is also evidence that 2,3,7,8-
TCDD, some of the other HDDs/HDFs, 
and by implication the remainder of the 
HDDs/HDFs may be hazardous to 
human health and the environment at 
low levels. These 2,3,7,8-substituted 
tetra- through hepta- dibenzo-p-dioxins 
and dibenzofurans, as well as 2,3,7,8-
TCDD, are the subjects of this 
rule making. Hereafter, unless otherwise 
stated, this document will refer to tetra­
through hepta- chlorinated and 
brominated dioxins and dibenzofurans 
substituted at the 2,3,7 and 8 positions 
as a group by using the term "HDDs/ 
HDFs." The 2,3,7,8-HDDs/HDFs have 
been measu'red in a number of 
commercial chemicals (Ref. 43). EPA has 
reason to believe that they also appear 
in a number of other commercial 
chemicals which, are structurally similar 
to those in which HDDs/HDFs have 
been measured, and are manufactured 
under conditions favorable to HDD/ 
HDF formation. 

EPA's National Dioxin Strategy(Ref. 
32), issued in December 1983, offers a 
comprehensive overview of EPA's past, 
present, and planned activities in this 
area. EPA's past regulatory efforts on 
HDDs/HDFs focused on a number of 
products and,processes that could 
generate HDDs and HDFs or could 
otherwise lead to human or 
environmental exposure to these 
substances. These activities were noted 
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in the preamble to the proposed rule 
under Unit I. Since that time EPA has 
taken the following additional actions: 
(1) A final agreement between EPA and 
manufacturers of wood preserving 
products containing pentachlorophenol, 
subject to regulation under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (PIFRA) was reached regarding 
analysis and maximum permissible 
limits in pentachlorophenol for HDDs; 
(2) treatment standards under the 
Resource Conservation and Recovery 
Act (RCRA) for dioxin-containing 
hazardous waste were proposed January 
14, 1986 (51 FR 1602), and promulgated 
November 7, 1986 (51 FR 40572, 40615); 
(3) cancellation of the dioxin­
contaminated herbicides 2,4,5-T and 
silvex were completed in February 1985; 
(4) a notice of intent to cancel most non­
wood preservative registrations of 
pentachlorophenol was published on 
January 21, 1987 (52 FR 2282); (5) a 
Dioxin Update Committe.e (Ref. 40) of 
scientific experts was convened to 
determine their views in the areas of 
human health effects, immunotoxicity, 
bioavailability, mechanism of action 
and appropriate risk assessment 
procedures for 2,3,7,8-TCDD; and (6) a 
favorable review was issued by the 
Science Advisory Board of the 
application of Toxicity Equivalency 
Factors developed by Drs. Barnes and 
Bellin to estimate the toxicity of 
congeners of HDDs/HDFs other than 
2,3,7,8-TCDD (Ref. 35). In addition, the 
following regulatory activities are 
underway within EPA to control or 
eliminate potential human or 
environmental exposure tOHDDs/HDFs: 
RCRA listing of HDDs/HDFs as "acutely 
hazardous" wastes; RCRA land ban 
disposal rule; evaluation of waste 
streams from pentachlorophenol wood 
treaters; municipal waste combustion 
guidelines and evaluation of ash 
residues from municipal combustion; 
establishment of National Pollutant 
Discharge Effluent Standards (NPDES) . 
discharge limits, and numerous . 
Superfund site cleanup activities. 

B. Background to This Final Rule 

On October 22, 1984, the 
Environmental Defense Fund and the 
National Wildlife Federation filed a 
citizens' petition under section 21 of 
TSCA, 15 U.S.C. 2620. The petition (Ref. 
14) requested that EPA commence 
certain regulatory actions related to 
certain HDDs and HDFs and initiate 
related investigations and research. 

More specifically, the petitioners 
asked EPA to use its authority under 
TSCA to analyze aggregate hazards 
posed by multi-media releases of the 
specific HDDs/HDFs subject to this rule . 

(those substituted at the 2,3,7 and 8 . 
positions on the benzene rings) and to 
take action under TSCA to commence 
an integrated, multi-media effort to 
reduce the risks from the release of 
these chemicals. 

Although the petitioners 
acknowledged that EPA in its Dioxin 
Strategy (Ref. 32) has recognized the 
need for a multi-media approach in 
cleaning up contamination, they believe 
that EPA has not taken sufficient action 
to prevent future contamination from the 
continued generation of HODs and 
HDFs as contaminants during the 
manufacture of other chemicals and 
materials. The petitioners requested that 
EPA take a number of specific 
regulatory and information-gathering 
steps under TSCA to regulate the 
HDDs/HDFs generically, as a class of 
chemicals. . 

EPA decided that, in general, it would 
deny the request to regulate the 
specified HDDs/HDFs under a multi­
me~ia TSCA approach for two reasons: 
(1) The Agency was already proceeding 
to gather extensive data and initiate 
regulation under other, more appropriate 
statutes, and (2) EPA did not have the 
data needed to make a finding of 
unreasonable risk under section 6 of 
TSCA, the provision of the Act that 
authorizes substantive regulation of 
chemicals. EPA did decide, however, to 
grant part of the petition and on 
December 19, 1985 (50 FR 51794) 
proposed this rulemaking under sections 
4 and 8 of TSCA to gather additional 
information on HDDs/HDFs in 
commercial chemicals. EPA will review 
the data submitted as a result of this 
rule to decide whether additional 
regulatory action under section 6 of 
TSCA is warranted to limit or control 
the further manufacture, processing, 
distribution in commerce, and/or use of 
chemicals contaminated with HDDs/ 
HDFs. 

EPA received 13 comments to the 
proposed nile during the public . 
comment period, which closed on. 
February 18, 1986. On March 4, 1986. 
EPA held a public hearing in 
Washington, DC where three 
organizations presented testimony. A 
transcript of this meeting is in the public 
docket file for this rule. EPA also held a 
meeting closed to the public on March 4, 
1986. at the request of Great Lakes 
Chemical Co. (Great Lakes). to receive 
confidential business information (CBI) 
from Great Lakes and to request 
additional CBI on listed chemicals 
manufactured by the company. A . 
transcript of the meeting and a copy of 
letters in which EPA requested specific 
data are included in the rulemaking 

record for this rule. A second public 
meeting was held April 22. 1986. in 
Washington, DC. at the request of the 
Chemical Manufacturers' Association 
(CMA), to allow CMA to present the 
Agency with a proposal for an 
alternative procedure for collecting the 
needed data. This procedure and EPA's 
evaluation of it are discussed under Unit 
IV of this preamble. 

As a result of comments made at 
these meetings and other information 
received by EPA, the Agency amended 
the proposed rule and solicited public 
views and data on whether to collect 
process and reaction condition data on 
18 additional chlorinated and 
brominated benzenes under section 8(a) 
of TSCA (51 FR 37612. October 23. 1986). 
The Agency received five comments to 
that proposed amendment and responds 
to those comments in appropriate 
sections of this preamble. 

Also in response to comments. EPA 
has amended 40 CFR Part 707 to provide 
for termination of reporting for export 
purposes under section 12(b) of TSCA 
when testing shows no contamination of 
a chemical by HDDs/HDFs above the 
LOQs. 

EPA has considered all the comments 
received and other relevant information 
obtained by theAgency, and has 
modified other parts of the rule 
appropriately . .The comments are 
addressed under the appropriate 
sections of this preamble. 

EPA believes that production, 
processing, distribution. use, and 
disposal of the listed chemicals may 
present an unreasonable risk of injury to 
human health and the environment 
because of their potential for . 
contamination by chlorinated and 
brominated dibenzo-p-dioxins and 
dibenzofurans. EPA believes these. 
contaminants may present a health risk 
at very low levels, down to 0.1 part per 
billion (ppb) for 2.3.7.8-TCDD. the most 
toxic congener, and for 2,3.7,8-
tetrabromodibenzo-p-dioxin (TBDD). 
believed to be equally as toxic. 
Therefore. this target level of 
quantitation has been set for 2.3.7.8-
TCDD and 2,3,7,8-TBDD, with higher 
levels for the remaining congeners 
based on toxicity equivalent to that of 
2.3,7,8-TCDD. These levels are targets, 
and EPA expects testing laboratories to 
make a good faith effort to reach these 
targets. EPA's Director of the Office of 
Toxic Substances' (OTS) will determine 
whether good faith efforts are made, . 
advised by a panel of experts in 
analytical chemistry convened by EPA. 
In cases where good faith efforts are 
made, EPA will accept results higher 
than the target LOQs. EPA also believes 
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that the differences in cost to test for 
HDDs/HDF at 0.1 ppb or 10 ppb or even 
100 ppb are very small because the 
major part of the cost of testing is 
incurred by separation of matrix and 
clean-up of sample. and this cost will be 
approximately the same for these levels. 

III. ComparisQn of Proposed and Final 
Rule 

A. Testing Requirements Under Section 
4 

Under section 4 of TSCA. explained in 
the proposed rule under Unit I1.B .• EPA 
proposed to require testing of 14 
currently manufactured or imported 
chemicals and 20 chemicals not 
currently manufactured or imported. In 
this rule. EPA is requiring testing for 
HDD/HDF contamination of 12 currently 
manufactured or imported chemicals. 
and 20 chemicals not currently 
manufactured or imported if their 
manufacture or importation resumes. 
The two chemicals removed from the list 
are 2,4-Dichlorophenoxyacetic acid and 
2,4-Dichlorophenoxybutyric acid. 
chemicals which are both pesticides and 
pesticide intermediates. Contamination 
of these two chemicals by HDDs/HDFs 
will be determined by a Data Call-In 
Program conducted under FIFRA. The 12 
chemicals. which are subject to testing 
as of the promulgation date of this rule. 
are listed below with their Chemical 
Abstract Services (CAS) registry 
numbers. 

CAS No. Chemical name 

79-94-7 T etrabromobisphenol·A. 
118-75-2 2.3.5.6·Tetrachloro-2.5·cyclohexadiene·l,4· 

dione. 
118-79-6 2,4.6.Tribromophenol. 
120-83-2 2,4·Dichlorophenol. 

1163-19-5 Decabromodiphenyloxide. 
4162-45-2 Tetrabromobisphenol·A-bisethoxylate. 

21850-44-2 Tetrabromobisphenol·A·bis·2.3· 
dibromopropylether. 

25327-69-3 Allyl ether of tetrabrOmobisphenol·A. 
32534-61-9 Pentabromodiphenyloxide. 
32536-52-0 Octabromodiphenyloxide. 
37853-59-1 1.2·Bis(tribromophenoxy)·ethane. 
55205-38-4 T etrabromobisphenol.A diacrylate. 

(EPA has assumed that a chemical is 
currently manufactured if it was 
manufactured since January 1. 1984.) 

The 20 chemicals. which will be 
subject to testing after their manufacture 
or importation resumes. are listed 
below. 

CAS No. Chemical name 

79-95-6 T etrachlorobisphenol·A. 
87-10-5 3,4'.5· Tribromosalicylanilide. 
87-65-0 2.6 Dichlorophenol. 
95-77-2 3.4·Dichlorophenol. 
95-95-4 2,4.5· Trichlorophenol. 
99-28-5 2.6·Dibromo-4·nilrophenol. 

120-36-5 2[2.4·(Dichlorophenoxy)l·propanoic acid. 
320-72-9 3.5·Dichlorosalicyclic acid. 
488-47-1 Tetrabromocatechol. 

CAS No. Chemical name 

576-24-9 2.3·Dichlorophenol. 
583-78-6 2.5·Dictllorophenol. 
608-71-9 Pentabromop/lenol. 
615-58-7 2.4·Dibromophenol. 
933-75-5 2.3.6·Trichlorophenol. 

1940-42-7 4·Brorno-2,5-dichlorophenol. 
2577-72-2 3,5-Dibromosaticylanilide. 
3772-94-9 Pentachlorophenyl laurats. 

37853-61-5 Bismethylether of tetrabromoblsphenol·A. 
......................... Alkylamine tetrachlorophenate. 
......................... Tetrabromobisphenol·B. 

Manufacturers of any listed chemical 
may request an exclusion or waiver 
from testing for any of four reasons: (1) 
Detailed process and reaction condition 
data for the chemical show the absence 
of conditions. conducive to HDD/HDF 
formation; (2) existing test data on the 
chemical meet the testing requirements 
of this rule in terms of Quality 
Assurance/Quality Control (QA/QC) 
and best effort to analyze at lowest 
possible LOQs; (3) an affirma~i~n signed 
by a responsible company offiCial that 
the chemical is produced at levels of 100 
kilograms per year or less. and is used 
only for research and development 
purposes; and (4) the manufactu~er 
provides evidence that the chemical. due 
to the cost of testing. will either be taken 
off the market or will not reach the 

. market. and the chemical can be shown 
to result in no unreasonable risk. This 
last exclusion/waiver is intended to 
provide an opportunity for EPA to grant 
relief from testing requirements in 
circumstances where the cost of testing 
would preclude production of a chemical 
and no unreasonable risk would result if 
the chemical were produced. Requests 
for exclusions/waivers must be 
submitted within 60 days of the effective 
date of this rule. Persons who plan to 
resume manufacture. import or 
processing of a chemical listed f.or 
testing must apply for an exclUSIOn 60 
days prior to actual such resumpt!on. 
EPA will issue in the Federal Register a 
notice of receipt of any requests for 
exclusion under this rule. and a notice of 
its decision on each such request. 

Persons required to test under this . 
rule must. within 60 days of the effective 
date. or 60 days after they become 
subject to the rule. submit to EPA .eit~er 
a letter of intent to test or an application 
for exemption/waiver. For chlorinated 
chemicals. persons who submit a notice 
of intent to test must submit to EPA. 
within 12 months of such submission. 
chemical matrix-specific test protocols 
sensitive enough to quantitate to the 
target LOQs specified in this rule. or if 
one or more of those levels are not 
possible for a given matrix. fo~ th~ 
lowest possible level of quantItatlOn 
achievable. For brominated chemicals. 
the protocols must be submitted within 
24 months of submission of the notice of 

intent to test. Should testing be required 
in the future for a chemical in which 
both chlorine and bromine occur. and 
neither predominates. testing would be 
required for both chlorinated and 
brominated HDDs/HDFs. For a 
discussion of requirements for such 
protocols. see Unit IV.B.2. and § § 766.10. 
766.12.766.14.766.16. and 766.18 of this 
rule. 

LOQs for each congener have been 
adjusted based on toxic equivalency to 
2.3.7.8-TCDD. using the Toxic 
Equivalency Factors developed by Drs. 
Barnes and Bellin of EPA (Refs. 4 and 
35). Using very limited data. and in the 
absence of data to the contrary. 
brominated HDDs/HDFs have been 
assumed to be as toxic as their 
chlorinated counterparts. 

The rule requires that these target 
LOQs be achieved through the use of 
high-resolution gas chromatography (HR 
GC) with high resolution mass spectral 
detection (HR MS). unless another 
method can be demonstrated to reach 
the target LOQs as well or better. 

EPA will convene a panel of 
analytical chemists employed by the 
U.S. Government and expert in HDD/ 
HDF analysis to review the protocols 
and offer recommendations where 
necessary to ensure that the methods 
are capable of accurately and precisely 
measuring HDDs/HDFs at the tar~eted. 
or the lowest possible levels. Dunng thiS 
review process EPA will take into 
account the possibility that interferences 
may not allow quantitation to the levels 
specified and. in those cases where good 
faith efforts have been made to reach 
the target LOQ. the Agency I?ay agree 
to an analytical protocol whl~h r~sults. 
in a higher LOQ. This determmatIon Will 

be made by the Director of the Office of 
Toxic Substances based on the 
recommendation of the expert panel. 

To facilitate the development of 
extraction. cleanup. and analysis . 
procedures in these protocols. ~PA wI~1 
provide a guidance document titled. 
"Guidelines for the Determination of 
Polyhalogenated Dibenzo-p:dioxins an~. 
Dibenzofurans in CommerCial Products 
(Ref. 24). This guidance document has 
been adjusted to allow (QA/QC) as 
follows: the level·of reproducibility is 
plus/minus 20 percent. recovery levels 
for spiked internal calibration standards 
are 50 to 150 percent. 

Within 6 months of the completion of 
EPA review of the protocols. test results 
must be submitted to EPA. 

To summarize. as a result of 
consideration of comments. EPA made 
some changes from the proposal. Two 
chemicals manufactured both as 
pesticides and as isolated intermediates 
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of pesticide products, 2,4-
Dichlorophenoxyacetic acid and 2,4-
Dichlorophenoxybutyric acid, were 
deleted from the list of chemicals to be 
tested. LOQs were modified to take into 
account Toxic Equivalency Factors 
(TEFs) developed by EPA for the 
different HDD/HDF congeners. The 
timeframes for submission of protocols 
and test results have been modified. 
QA/QC requirements have been 
adjusted. Testing for one chemical 
manufactured by Dow' Chemical 
Company (Dow) has been excluded as a 
result of comments submitted on the 
proposed rule. The rule provides 
procedures whereby companies may 
present to EPA information that may 
convince the Agency to exclude their 
chemicals from testing or waive the, 
testing requirements. 

Finally, the regulations under TSCA 
section 12(b) have been amended to 
provide termination of reporting for 
export purposes when data have been 
submitted showing no HDDs/HDFs 
present above the LOQs. These changes 
and the reasons therefor are discussed 
in the appropriate places later in this 
preamble. 

B. Reporting Requirements Under 
Section 8 

Under section 8(a) of TSCA, EPA may 
require chemical manufacturers and 
processors to maintain such records and 
submit such reports as the Agency may 
reasonably require. EPA has determined 
that certain chemical manufacturers 
must submit information to assist the 
Agency in evaluating the risk from 
chemicals potentially contaminated with 
HDDs/HDFs. The data required to be 
submitted under section 8 will be used 
to complete a comprehensive overview 
of uses, exposures, risks, and 
advantages of chemicals containing or 
potentially containing the HDDs/HDFs 
so that EPA may assess the need for and 
nature of future regulatory control 
measures. 

This rule requires manufacturers 
(including importers) and processors of 
the 12 chemicals listed for testing to 
submit, 90 days after the effective date 
of this rule, any available test results. 
with necessary protocols. which show 
the results of any existing testing of their 
chemicals for concentrations of HDDs/ 
HDFs. These test data may also be used 
to support an exclusion from testing. 
Persons who manufacture or import any 
of the 20 chemicals not currently in 
production must submit this information 
within 90 days of the resumption of 
manufacture or importation. 

The manufacturers. importers. and 
processors of the 12 chemicals must also 
submit. under section 8(c) of TSCA. 

allegations in their posse.ssion'of 
significant adverse reactions to HDDs/ 
HDFs and. under section 8(d) of TSCA. 
any unpublished health and safety 
studies they may have on HDDs/HDFs. 
This information must be submitted to 
EPA within 90 days from the effective 
date of this rule, or 90 days after the 
person begins manufacture or import. 
whichever is later. 

In addition. should the testing 
conducted under this rule or the existing 
test data submitted under section 8 of 
TSCA show that particular chemicals 
contain HDDs/HDFs above the 
designated LOQs. the manufacturers 
(including importers) of those particular 
chemicals milst submit, under section 
8(a). production volume. process and 
reaction conditions. exposure. use and 
disposal data as specified on EPA Form 
7710-51. Submitters may request copies 
of the form from the TSCA Assistance 
Office. or submit the data required by 
the form. In addition, these 
manufacturers and importers must then 
submit. under section 8(c) of TSCA, 
record,S of alleged adverse reactions to 
the tested chemicals. and, under section 
8( d) of TSCA. unpublished health and 
safety studies on the tested chemicals. 
This section 8(a). (c). and (d) 
information must be submitted 90 days 
after the submission of a positive test 
result as defined at § 766.3. 

If testing data from this rule show that 
for a particular chemical. some 
manufacturers report HDDs/HDFs 
significantly above the designated LOQs 
and others show no contamination. EPA 
may require through publication of a 
notice in the Federal Register, that all 
manufacturers and importers of that 
chemical submit process and reaction 
condition data. This means that 
manufacturers who have reported no 
contamination may be required to 
supply data. 

Finally. under section 8(a) of TSCA. 
manufacturers (except small 
manufacturers) of chemicals using any 
of certain listed precursor chemicals as 
feedstocks or intermediates must submit 
data on manufacturing process and 
reaction conditions for the chemicals 
they manufacture using these 
precursors. These precursor chemicals 
are not themselves contaminated. but 
can. during further processing and under 
certain reaction conditions. lead to 
formation of HDDs/HDFs in other 
chemicals. Should EPA learn from this 
data gathering process that reaction 
conditions favorable to HDD/HDF 
formation exist. EPA may propose 
additional chemicals for testing. 

The original December 1985 proposal 
listed 12 precursor chemicals. After 
considering comments. however. EPA 

amended the proposal and opened a 
comment period to accept comments on 
the addition of 18 chlorinated and 
brominated benzenes to the list of 
precursor chemicals. 

One of these 18 added chemicals. 
pentachloronitrobenzene (PCNB). was 
removed from the list after comments 
received in response to the proposed 
amendment showed that this 'chemical is 
not currently manufactured in the U.S .. 
is imported only for use as a registered 
active ingredient (pesticide use only). 
and as such is regulated under FIFRA. 
All details concerning manufacturing 
process, intermediates. reactions and 
product chemistry for this chemical have 
been submitted to EPA as required 
under FIFRA's special Data Call-In letter 
of May 8, 1985. Because this chemical is 
not subject to TSCA jurisdiction at this 
time. it has been deleted. Should EPA 
receive information indicating that 
PCNB manufacture or importation 
resumes for non-pesticidal uses subject 
to jurisdiction under TSCA. this 
chemical may again be added to the list 
of precursors subject to the reporting 
requirements outlined above. This final 
rule thus incorporates all 29 chemicals 
into the precursor list. 

The complete list of the 29 precursor 
chemicals appears below. 

CAS No, Chemical name 

85-22-3 Penlabromoethylbenzene, 
87-S1-6 1.2.3·Ttichlorobenzene. 
87-84-3 1,2.3.4.5.' Penlabromo·S-chlorocyciohexane. 
89-S1-2 1,4.Dichloro·2-nitrobenzene, 
89-64-5 4-Chloro-2-nilrophenol. 
89-69-0 2.4.5· T richloronitrobenzene. 
92-04-6 2-C11loro-4·phenylphenol. 
94-14-6 4-C11loro-o·\oloxy acetic acid, 
94-81-5 4-(2-Methyl·4-ch!orophenoxy) bulryic acid. 
95-50-1 o·Dichlorobenzene. 
95-55-7 0-8romophenol. 
95-57-8 o-C/lIorophenol. 
95-88-5 4·Chlororesorcinol. 
95-94-3 1.2.4,5·Telrachlorobenzene, 
97-50-7 5·Chloro·2.4-dimethoxyaniline. 
99-30-9 2.S·0ichIoro4-nitroaniline. 
99-54-7 1.2-Oichloro·4·nitrobenzene, 

10S-37-6 Oibromobenzene. 
106-46-7 p-Dichlorobenzene. 
108-70-3 1,3.5· T richlorobenzene. 
108-86-1 Bromobenzene. 
108-90-7 Chlorobenzene, 
117-18-0 1.2,4.5· T etrachloro·3·nitrobenzene. 
120-82-1 1.2,4·Trichlorobenzene, 
348-51-6 o-Chlorofluorobenzene. 
350-30-1 3·Chloro4·fluoronilrobenzene, 
615-67-8 Chlorohydroquinone. 
626-39-1 1.3.5·Tribromobenzene. 
827-94-1 2.6-Dibromo·4-nltroanlline, 

EPA made only two changes to 
reporting requirements under section 8 
of TSCA. After considering comments. 
EPA added the 17 chlorinated and 
brominated benzenes to the original 12 
precursor chemicals. In addition. EPA 
deleted a number of reporting 
requirements for chemicals 
manufactured from the precursors. 
Specifically. requirements for all data 
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other than process and reaction 
conditions have been eliminated. These 
changes and the reasons therefor are 
discussed in the appropriate places in 
this preamble. 

IV. Fmdings and Considerations 

A. Findings Under Section 4{a} 

Section 4 of TSCA authorizes EPA to 
require, by rule, that chemical 
manufacturers or processors conduct 
tests to develop data relevant to the 
determination tha't the chemicals do or 
do not present an unreasonable risk of 
injury to health or the environment. EPA 
must make a number of findings before 
it may issue a section 4 rule. Under 
section 4(a)(1](A), EPA must find that a 
chemical may present an unreasonable 
risk of injury to health or the 
environment. that there are insufficient 
dataand experience upon which the 
effects of activities involving the 
chemical can reasonably be determined 
or predicted, and that testing of the 
chemical is necesssary to develop such 
data. " 

EPA makes four findings under 
section 4(a](1)(A) of TSCA with respect 
to the 32 chemicals listed in this final 
rule. First. EPA finds that these 
chemicals may present an unreasonable 
risk of injury to health or the 

, environment because they may be 
. contaminated with HDDs/HDFs. which 
may be highly toxic even at trace levels. 

, Second. EPA finds that there are ' 
insufficient data upon which the effects 
of these chemicals on health or the 
environment could reasonably be 
determined because EPA has very little 
data on whether there is any HIJD/HDF 
contamination and, if so. the levels of 
such contamination. Third; EPA finds 
that analytical testing is necessary to 
develop data on HDD/HDF contaminant 
levels because such testing is the only. 
way to determjne conclusively whether' 
and at what levels HDDs/HDFs are 
present. Fourth. EPA finds that this 
analytical testing is relevant to 

, determining whether activities involving 
the 32 substances do or do not present 
an unreasonable risk. Further, EPA finds 
that the cost of testing for the 'presence 
of these contaminants at the leVels 
proposed by EPA is reasonable given 
the potentially highly toxic nature of 
these HDDs/HDFs. 

In support of these findings. EPA 
adopts the analysis set forth in the 
preamble to the proposed rule under 
Unit IV.A. and V .• modified as discussed 
below.'These modifications were made 
as a result of consideration of comments 
and other relevant information. Below. 
EPA discusses the comments received 
on its proposed findirigs.and the 

Agency's response. Discussion of each 
comment also contains a reference to 
the person(s) who submitted it. 

1. EPA's legal authority to require 
analytic testing under section 4 of 
TSCA-Comment 1: EPA lacks legal 
authority under section 4 of TSCA to 
require analytical testing for impurities 
in chemicals. Section 4 does not 
explicitly refer to testing for 
contamination, but rather limits EPA to 
requiring testing on "health and 
environmental effects." Section 
4(b)(2)(A) describes the "effects" and 
"characteristics" for which testing is 
permitted and does not mention tests for 
contamination. This position is 
supported by the legislative history. An 
early Senate version of TSCA (S. 776 
(1975)) contained specific language 
allowing contaminant testing. That 
language was left out of the final version 
of TSCA, thus indicating that Congress 
did not intend to allow contaminant 
testing under section 4. (CMA pp. 6-9; 
Vulcan p. 1). 

Response to Comment 1: EPA 
disagrees with this narrow reading of 
TSCA. EPA interprets section 4 to allow 
the testing of chemicals to obtain data 
relevant to a determination of 
unreasonable risk. These data include 
the types of information which would be 
generated by testing under the proposed 
rule. EPA rejects the position taken by 
these commenters. which would limit 
section 4 to toxicity testing. rather than' 
"effects" testing. 

Section 4(a) provides that EPA. after 
making certain findings. may require 
testing of a chemical-
to develop data ... which are relevant to a 
determination that ... [the chemical] does or 
does not present an unreasonable risk of 
injury to health or the environment. 

Section 4(b)(2)(A) states that the effects 
for which test standards may be 
prescribed include & number of specific 
effects "and any other effect which may 
present an unreasonable risk of injury to 
health or the environment." In addition. 
charactl~ristics for which standards may 
be prescribed include specific 
characteristics and "any other 
characteristic which may present such 
aln unreasonable] risk.'" 

The potential for a chemical to be 
contaminated with dangerous 
impurities. such as HDDs. falls within 
the "effects" or "characteristics" of that 
chemical which would be relevant to 
whether the chemical may present an 
unreas~nable risk. Requiring analytical 
testing of the type discussed in the 
proposed rule- the levels at which a 
particular toxic contaminant. such as 
HDDs. is present in a chemical 
substance-is an important factor in any 

determination of unreasonable risk 
because it provides EPA with 
information from which human and 
environmental exposure to the 
contaminant can be assessed. Moreover. 
information on the amount of the 
contaminant in a chemical substance 
allows the Agency to better assess the 
hazard of that particular chemical 
substance. Finally. requiring chemical 
manufacturers to conduct such 
analytical chemistry testing is consistent 
with the well-defined Congressional 
intent in enacting TSCA that "adequate 
data should be developed with respect 
to the effect of chemical substances and 
mixtures on health and the environment 
and that the development of such data 
should be the responsibility of those 
who manufacture and those who . 
process such chemical substance and 
mixtures[.]" TSCA section 2(b)(1). 

The fact that section 4 does not 
specifically mention contaminant testing 
is not dispositive. The types of tests 
listed in section 4 are only examples. 

Finally. CMA's reference to S. 776 
does not support CMA's position. S. 776 
provided that. if EPA determines that a 
chemical may present an unreasonable 
risk. the Agency shall "prescribe 
standards for a test protocol for such 
substance." A test protocol is 
specifically defined as a method to be 
followed in tests to "determine the 
effects of the manufacture. processing. 
or distribution in commerce of a 
chemical substance." The bill goes on to 
state that in prescribing the protocols. 
EPA: 
shall require that information pertaining to all 
relevant factors with respect to the, 
applicable chemical substance be developed. 
Such factors include-

(A] the effects of the substance on human 
health. and the magnitude of human 
exposure: and. 

(B] the effects of such substance on the 
environment. and the magnitude of 
environmental exposure. 

(2) Standards for test protocols ... may 
require that tests be performed. In 
accordance with those protocols. for 
carcinogenicity. mutagenicity. teratogenicity. 
acute toxicity. subacute toxicity. chronic 
toxicity. cumulative properties. synergistic 
properties. clinical effects. epidemiological 
effects. ecological effects and other effects of 
such substance which might cause 
unreasonable risk to human health or the 
environment. 

CMA apparently argues that the 
language referring to the "magnitude of 
exposure" was deleted from the final 
version of TSCA and. thus. supports the 
position that Congress limited EPA's 
authority to "effects" testing. CMA cites 
no further explanation inthi:llegislative 
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history for the deletion of the 
"magnitude of exposure" language. 

EPA views the legislative history as 
supportive of its position. Both S. 776 
and the final version of TSCA indicate 
an intention that "relevant" factors be 
tested. There is an additional parallel 
between the two versions. indicating 
they both refer to the same types of 
testing. S. 776 refers to factors relevant 
to health effects and magnitude of 
exposure; TSCA refers to factors 
relevant to "unreasonable risk." Plainly. 
unreasonable risk includes elements of 
toxicity and exposure. 

CMA's interpretation of the legislative 
history. regardless of the effect of 
deleting the "magnitude of exposure" 
language. does not affect this rule. 
Contaminant testing. as noted above. is 
"effects" testing. 

2. Comments on EPA's approach to 
this ruJe-Comment 2: Before requiring 
testing under section 4 of TSCA on 
HDDs/HDFs. EPA should use TSCA 
section 8[a) authority to collect 
extensive exposure data. specifically 
information on production. process. use. 
and disposal. Only then can EPA 
determine whether there may be an 
unreasonable risk requiring testing 
under section 4[a). This approach 
(collecting section 8(a) information 
before proposing section 4 testing rules) 
is the Agency's standard approach to 
responding to recommendations for 
testing chemicals made by the 
Interagency Testing Committee [ITC) 
under section 4( e) of TSCA. The Agency 
could use the SNUR provision to gather 
information on the chemicals. [CMA at 
pp. 2-4; Dow at p. 2; Great Lakes at p. 2; 
pp. 3/4 in comments to proposed 
amendment adding additional precursor 
chemicals). 

Response to Comment 2: EPA 
disagrees with this comment. The 
amount of exposure information needed 
to test under section 4 of TSCA. which 
requires a finding that a chemical "may" 
present an unreasonable risk. need not 
be as extensive as that needed to 
regulate under section 6 of TSCA. which 
requires a rmding that a chemical "will" 
present an unreasonable risk. The 
comments confuse the type of 
information and level of detail needed to 
issue a section 4 testing rule with 
information needed to issue 
requirements under section 6 of TSCA. 

Furthermore. when EPA has 
information. as it does for HDDs/HDFs. 
that a chemical may be highly toxic at 
very low levels. the amount of exposure 
data needed to make a section 4(a) 
finding may be even less definitive. For 
HDDs/HDFs the major uncertainties are 
their presence and levels of 
concentration in commercial chemicals. 

If HDDs/HDFs are present. even at low 
levels. the toxicity of that chemical may 
be high based on the impurity. 

In addition. EPA believes that it 
would be counterproductive to obtain 
section 6(a) exposure data on chemicals 
potentially contaminated with HDDs/ 
HDFs if testing shows that these 
contaminants are in fact not present. 
This would also delay the Agency's 
ability to concentrate its attention on 
those chemicals contaminated and to 
determine whether regulation to reduce 
exposure Is necessary. Only if 
contamination is present above the 
LOQs will EPA collect the detailed 
process. reaction condition. production. 
use. exposure. and disposal data to 
determine whether the chemical does in 
fact present an unreasonable risk of 
harm to human health or the 
environment. 

Finally. EPA disagrees with the 
suggestion that. instead of section 4 
testing rules. SNURs under section 5[a) 
of TSCA should be used to gather 
information on particular uses of the 
chemicals subject to this rule. EPA 
believes the logic behind this comment 
is reversed. Doing a SNUR before testing 
these chemicals would only prolong the 
regulatory process unnecessarily. The 
Agency should first gather general 
information on HDD/HDF levels in the 
manufactured chemical and then 
consider whether particular downstream 
uses should be subject to regulatory 
requirements. At that point. EPA could 
decide such issues as whether potential 
downstream uses should be subject to 
SNURs or whether substantive 
regulatory requirements under section 6 
of TSCA should be promulgated. 
Further. gathering information on 
specific uses first would be 
counterproductive. since it is a useless 
exercise to promulgate a SNUR if. in 
fact. HDDs/HDFs are not present in the 
manufactured chemical. Finally. a SNUR 
could not be used to obtain information 
on ongoing uses. 

Comment 3: EPA must establish an 
exposure pattern for each chemical to be 
tested. (CMA at pp. 2 and 4). 

Response to Comment 3: EPA does not 
agree. As noted above. information 
required to make a section 4[a) 
unreasonable risk finding is not as 
extensive as that required to regulate 
under TSCA section 6. Furthermore. 
under section 26 of TSCA EPA is 
authorized to take action under the Act 
with respect to categories of chemicals. 
Categories of chemicals include groups 
that are similar in molecular structure. 
in physical. chemical or biological . 
properties. in mode of entrance into the 
human body or into the environment or 
in some other way suitable for 

classification. The chemicals subject to 
this rule all have the possibility of being 
contaminated with HDDs/HDFs based 
on chemical structure. known pathways 
to contamination. and manufacturing 
conditions which are conducive to the 
formation of HDDs/HDFs. The HDDs/ 
HDFs are also suitable for 
categorization also because. as 
discussed more fully in the preamble of 
the proposed rule and elsewhere in this 
preamble. HDDs/HDFs are structurally 
similar. certain of the HDDs/HDFs are 
highly toxic even at low exposure levels. 
there are numerous important physical/ 
chemical similarities between the 
HDDs/HDFs and these physical 
similarities have been related to the 
induction of toxic effects. Thus. EPA is 
justified in considering these chemicals 
as a class for section 4 testing purposes. 

EPA believes there is potential for 
human exposure to each of the 32 
chemicals when they are manufactured. 
processed. distributed in commerce. 
used or disposed of at the levels of 
concern stated in this rule. 

Comment 4: In order to set analytic 
targets for impurity analysis [LOQs). 
EPA must collect exposure data on each 
individual chemical using section 8(a) of 
TSCA. (CMA at pp. 3 and 4; p. 4 in 
comments to proposed amendment 
adding precursors). 

Response to Comment 4: EPA 
disagrees. As with the comments 
discussed above. this comment confuses 
the data needed to determine a level at 
which testing will be required with the 
"action" level at which regulation may 
be imposed under section 6 of TSCA. 
The preamble to the proposed rule made 
this distinction clear (50 FR 51800 
[column 2}). EPA indicated that any 
action level would be derived for each 
individual chemical based on its 
contamination levels and its potential 
for exposure. and taking into account 
cost of testing and benefit to society 
resulting from information generated by 
such testing. For testing purposes the 
Agency chose levels that could possibly 
present risks of concern. using generic 
exposure scenarios. choosing the worst 
cases to ensure that EPA has adequate 
data to evaluate any potential risk 
resulting from low levels of all 7 HDDs 
and 8 HDFs occurring in a single 
chemical. Thus. the Agency can catch in 
its analytical net any use that could 
potentially cause unreasonable risk. 

Comment 5: EPA has adequate 
information under TSCA not only to 
require testing under section 4. but also 
has all data needed to regulate the 
chemicals immediately under section 6. 
and should do so. (EDF p. 2). 
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Response to Comment 5: EPA 
disagrees. EPA lacks important data 
required to make the finding of 
unreasonable risk required by section 6. 
as detailed in its response to the EDF / 
NWF Petition at 50 FR 4426 (January 30. 
1985). EPA has determined that it can 
find that the listed chemicals may 
present an unreasonable risk. as 
required by section 4 of TSCA. and 
therefore can gather the data needed to 
determine whether these chemicals 
present an unreasonable risk and 
whether regulation of these chemicals 
under· section 6 of TSCA is appropriate. 

Comment 8: EPA has not 
demonstrated that reductions below 0.1 
ppb are feasible for all HDDs and 1.0 
ppb for all HDFs. EPA only referenced 
Dow Chemical Company's studies of 
'Z.3.7.8-TCDD reductions during the 
manufacture of a pesticide. 2.4.5-T; these 
studies only show reduction of one 
congener to a 10 ppb level. [CMA at pp. 
22 and 23). This comment. apparently. is 
meant to support the position that EPA 
cannot make a finding of unreasonable 
risk for purposes of this rule. 

Response to Comment 8: This 
comment also confuses the nature of the 
TSCA section 4[a) finding with the 
TSCA section 6[a) finding. EPA can 
justify testing a chemical based on the 
limited data indicating that Dow was 
able to reduce Z.3.7.8-TCDD levels in its 
product. thereby showing that regulation 
may be feasible [Ref. 12). EPA does not 
comment on whether such information 
would justify setting particular 
contaminant levels in products. 

Comment 7: The risks from exposure 
to contaminants at low levels may be 
much lower than predicted. based on the 
low risk from exposure to the substance 
itself. Reducing the level of impurities 
will have negligible effects on risks from 
use of the commercial substance. The 
unreasonable risk determination must 
be made on the risk from the 
commercial substance as marketed; 
o.ther determinations are useless from a 
risk reduction standpoint. [Dow at pp. 5 
and 6). . 

Response to Comment 7: The effect of 
an impurity on risk. of course. depends 
on the nature of the impurity. The data 
on contamination of the chemical with 
HDDs/HDFs. gathered from this 
rulemaking. will be used by EPA to 
examine the risk from exposure to the 
chemical when the Agency considers 
regulation under section 6 of TSCA. 

Comment 8: EPA must consider the 
conditions of use for the chemicals 
listed for testing. especially when the 
conditions involve elevated 
temperatures which increase the 
possibility of exposure to both residual 
HDDs/HDFs and newly formed HDDs/ 

HDFs. Plastics workers are commonly 
exposed to decomposition products 
during equipment plugging and/or 
malfunctions. and fitefighters and 
consumers are exposed to such products 
during fire-related exposures. [Workers' 
Institute for Safety and Health pp. 1 and 
2). 

Response to Comment 8: EPA has 
considered worker exposure to a 
chemical contaminated with low levels 
of HDDs/HDFs in its generic exposure 
scenarios. Issues of combustion 
products which may pose an 
unreasonable risk are not immediately· . 
applicable to a consideration of whether 
to test a chemical for HDDs/HDFs. If 
such contamination is found. however. 
this issue will be considered in the 
determination of unreasonable risk 
under section 6. 

Comment 9: CMA believes that all 
companies required to test will be 
willing to do so if the program is a 
reasonable one. The key to CMA's 
reasonable program is establishment of 
reasonable LOQs. based on a full . 
exposure and risk assessment for each 
chemical. and on demonstrated 
capability to analyze HDDs/HDFs in 
chemical matrices. The companies 
required to test will be willing to begin 
by summer (1986) and provide results 
within 1 year. [Transcript to April 22 
meeting, pp. 5 and 6; p. 4 in comments to 
proposed amendment adding additional 
precursors.) CMA also believes the 
companies would be willing to provide 
the section 8 data required to establish 
exposur:e for each chemical to determine 
a reasonable LOQ based both on 
exposure and capability. [Transcript at 
pp. 7 and 8.) 

Response to Comment 9: EPA's 
concerns with a voluntary testing 
program lIe chiefly in the lack of 
enforcement powers. and the potential 
for lost time if CMA and EPA could not 
arrive at an agreement on the testing 
conditions. CMA implies that the 
Agency must collect exposure data for 
each chemical. and perform a risk 
assessment to set an LOQ for each 
HDD/HDF for each chemical. Then the 
Agency must further revise its LOQ 
based on what has been done in the 
past to analyze HDDs/HDFs in 
commercial chemicals. EPA rejected 
that approach in response to comments 
2 and 3. However. to meet CMA's 
concerns about the low level of the 
LOQs as proposed. EPA has adjusted 
the LOQs somewhat. based on toxicity 
equivalencies to 2.3.7.8-TCDD. This 
system allows higher LOQs for higher 
halogenated HDDs/HDFs. which CMA 
has said will be the more difficult 
congeners to analyze. EPA has also set 
the LOQ not as an inflexible level. but 

rather as a target tobe inet if possible; 
given a reasonable amount of time both 
for an experienced analyst and for 
required equipment. All of these . 
adjustments should considerably reduce 
CMA's concerns. . 

3. Comments on proposed findings' . 
under section. 4(a}-a. Unreasonable 
risk. EPA bases its unreasonable risk 
determination on the analysis contained 
in the preamble to the proposed rule [50 
FR 51797-51800 and 51805-51806). The 
data. and analysis described therein 
with the modifications discussed below 
justify a finding under TSCA section 
4[a) that thechemica\s subject to this 
rule may present an unreasonable risk. 
such that testing of the chemicals for 
HDDs/HDF is required at the LOQs 
described in this rule. The toxic 
potential of HDDs/HDFs caITy 
considerable weight in making this 
determination. Two of the HDDs/HDFs 
which have been tested for 
carcinogenicity are quantitatively 
estimated to be potent carcinogens. . 
Many of the remaining HDDs/HDFs. all 
of which are structurally similar to the 
two which have been tested in long term 
studies. have been shown to produce 
toxic effects in animals and exhibit 
biological activity in in vitro and in vivo 
studies at very low levels. These HDDs/ 
HDFs may be present as impurities in 
certain chemicals based upon reactions 
which can reasonably be expected to 
occur under conditions expected to exist 
during their manufacturing processes. 
Therefore. people may be exposed to 
these chemicals and their associated 
impurities during production. processing. 
distribution in commerce. use. and 
disposal of these chemicals. and may 
thereby be at risk of potential adverse' 
health effects associated with these 
Impurities. 

There is an indication that exposure 
to chemicals contaminated with 2.3.7.8-
TCDD at levels as low as 0.1 ppb may 
pose a significant risk to workers who 
manufacture the chemicals. Therefore. 
the testing levels have been set as low 
as reasonably attainable. with target 
LOQs beginning at 0.1 ppb and 
adjustments for each congener based on 
Its toxicity relative to that oI2.3.7.8-
TCDD. the most toxic congener. EPA 
expects manufacturers to make good 
faith efforts to reach the target levels. 
but will allow reporting of higher levels 
if it determines. based on review of the 
protocol and the results of testing under 
those protocols. that the manufacturer 
has made a good faith effort to measure 
HDDs/HDFs as low as possible in his or 
her chemical.· An additional reason for 
targeting 0.1 ppb as the LOQ for 2.3.7.8-
TCDD is that the specification of this 
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LOQ as a target at the outset of the 
methods development program for a 
particular product can be factored into 
the estimated costs necessary to achieve 
the target LOQ; therefore, the actual 
cost per sample should not be 
significantly affected. If the requirement 
for a higher target LOQ were specified 
at the outset of preliminary method 
development and then lowered after 
initial method development were 
completed, an increase in cost of 
analysis per sample would be expected 
due to requirements for total reanalysis. 
EPA has found no reason to alter its 
determination that the overall costs of 
testing are reasonable. See Unit V, 
below. . 

Elimination or preclusion from the 
market due to cost of testing for 
individual manufacturers and individual 
chemicals has been considered, and 
EPA has allowed manufacturers to file a 
request for exclusion from the testing 
requirements· if the manufacturer can 
also show that the chemical will not 
present an unreasonable risk of injury to 
health or the environment. Additional 
reasons for which an exclusion from 
testing may be granted are: (1) The 
manufacturing process is such that 
conditions which may lead to formation 
of HDDs/HDFs are not present; (2) the 
pre-existing test data are adequate 
under this rule; and (3) the chemical is 
produced in quantities of 100 kilograms 
or less per year and is used for research 
and development purposes. Discussion 
of the comments on toxicity and 
exposure appears below. Discussion of 
the comments on cost appe~rs in Unit V. 

(i) Toxicity. The toxicity discussion in 
the preamble to the proposed rule (50 FR 
51797-51798) applies to EPA's toxicity 
finding on HDDs/HDFs. One isomer, 
2,3,7,8-TCDD has been estimated by 
EPA's Carcinogen Assessment Group 
(CAG) to be the most potent of 55 
suspected human carcinogens (50 FR 
51798, column 1). The other HDDs/HDFs 
subject to this rule appear to be 
qualitatively similar to 2,3,7,8-TCDD in 
their toxic action and appear to have 
strong structural and chemical 
reactivities similar to 2,3,7,8-TCDD (50 
FR 51798). As discussed below, EPA 
sees no reason to change these basic 
aspects of its toxicity finding. However, 
EPA has changed its determination in 
one respect. Rather than considering all 
HDDs/HDFs to be as toxic as 2,3,7,8-
TCDD, EPA has used TEFs to relate the 
toxicity of each HDD/HDF to the 
toxicity of 2,3,7,8-TCDD. These TEFs 
have been developed by the EPA and 
have been favorably reviewed by the 
Agency's Science Advisory Board (SAB) 
(Ref. 35). In addition, all comments 

submitted in response to EPA's proposal 
were favorable to use of the TEFs. 

Comment 10: EPA has overestimated 
the toxic potential of HDDs/HDFs. This 
is because EPA incorrectly relies on the 
incremental cancer risk for lifetime 
expoSUre to 2,3,7,8-TCDD developed by 
the Agency's CAG. This calculation is 
that the incremental cancer risk is 1 in' a 
million if an individual is exposed to 

,0.006 picograms per kilogram of body 
weight per day (pg/kg/day) based on a 
linear low-dose model. Instead, EPA 
should base its determination of potency 
on a No Observed Effect Level (NOEL), 
such as that developed in an analysis by 
the Canadian Ministry of Environment 
(Environment Canada). Environment 
Canada recommends a maximum 
Allowable Daily Intake (ADI) for 2,3,7,8-
TCDD of 10 pg/kg/ day, which is 1,000 
times higher than the EPA risk level. 
(CMA atpp. 14 and 15.) The 
Environment Canada assessment is 
more appropriate because it is based on 
the determination that 2,3,7,8-TCDD is 
an animal cancer promoter and not a 
cancer initiator. Thus, the linear no­
threshold model used by EPA is not 
appropriate. (Dow at pp. 4.) 

Response to Comment 10: EPA 
disagrees that it has overestimated 
carcinogenic potency for purposes of 
this rule. Rather EPA has employed a 
scientifically acceptable method to 
determine potency. This determination 
applied a no-threshhold, linear low­
dose, multi-stage mathematical model to 
the results of a 2,3,7,8-TCDD feeding 
study by Kociba 1978 (see Ref. 34) that 
showed statistically significant 
incidences of tumors in the liver, lungs, 
hard palate, and nasal turbinates of 
female rats. 

EPA believes that the no-threshold, 
linear low-dose model is appropriate for 
a number of reasons. First, while there is 
no conclusive proof that 2,3,7,8-TCDD is 
a cancer initiator, the biological half-life 
and prolonged retention time of this 
compound in the human body may result 
in "promoter effect" which is essentially 
irreversible (Ref. 26). Thus, although 
2,3,7,8-TCDD is not a proven cancer 
initiator, the no-threshold, linear low­
dose model is appropriate because of 
the plausible mechanistic model of 
tumorigenesis, which suggests that there 
is some risk of tumor formation at any 
level of exposure. Second, for chronic 
exposure of 2,3,7,8-TCDD, experimental 
evidence suggests a linear dose­
response relationship in the low dose 
region for tumorigenesis and enzyme 
induction (Ref. 36). Finally, for 2,3,7,8-
TCDD the mechanisms of 
carcinogenesis (the biochemical changes 
that ultimately result in the 

manifestations of cancer) are unknown. 
See EPNs Health Assessment 
Document for Polychlorinated Dibenzo­
p-Dioxins at pages 2 through 7 (hereafter 
"HAD") (Ref. 34); also see Ref. 27. 
According to the Office of Science and 
Technology Policy (OSTP), (50 FR 10371; 
March 14, 1985), a linear low-dose 
model, such as the one used by EPA, is 
the preferred risk assessment approach 
if mechanisms of carcinogenesis for a 
chemical are not known. The EPA 
Guidelines for Carcinogenic Risk 
Assessment (51 FR 33861, September 24, 
1986) agree with the OSTP policy on this 
point. 

With respect to the promoter versus 
initiator issue, EPA agrees that all 
evidence points to the fact that 2,3,7,8-
TCDD, and by implication the HDDs/ 
HDFs in this rule, are potent cancer 
promotors. However, current EPA policy 
is contained in the Agency's Guidelines 
for Risk Assessment and the HAD, 
which concludes that 2,3,7,8-TCDD 
should also be treated as a cancer' 
initiator as well as a promoter, based on 
a series of animal studies with 2,3,7,8-
TCDD and other compounds (Ref. 34 at 
11-58 and 11-59). This approach is 
endorsed by EPA's SAB (Ref. 35). While 
it is true that some experts believe that 
2,3,7,8-TCDD is only a cancer promoter, 
and not a cancer initiator (Ref. 36), and 
that some agencies in other countries 
have acted on that belief, EPA has, at 
le!,lst for purposes of this testing rule, 
maintained the current Agency position 
to treat the HDDs/HDFs as complete 
carcinogens (capable of both promotion 
and initiati,on). 

In any case, the promoter vs. initiator 
issue may be irrelevant for risk 
assessment purposes, even if 2,3,7,8-
TCDD is only a promoter. The threshold 
model is appropriate for a promoter if 
the effects from the promoter are 
assumed to be reversible if the promoter 
is removed. Thus, one may estimate a 
level (reference dose) which would be 
accepted to be without risk of harmful 
effects in humans by applying an 
uncertainty factor to a threshold or 
NOEL level. Because retention time and 
biological half-life of 2,3,7,8-TCDD is so 
long (up to 8 years; Ref. 26), and because 
its "promoting action" may not be 
reversible, it may not be possible to 
estimate a Reference Dose for use in a 
threshold model which takes into 
account the manifestation of prolonged 
effects from multiple promoters/ 
initiators. EPA believes that this 
approach more completely addresses 
the question of simultaneous exposure 
to multiple initiators in the environment 
at the same time, as well as exposure to 
accumulative doses of compounds with 
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LOQ as a target at the outset of the 
methods development program for a 
particular product can be factored into 
the estimated costs necessary to achieve 
the target LOQ; therefore, the actual 
cost per sample should not be 
significantly affected. If the requirement 
for a higher target LOQ were specified 
at the outset of preliminary method 
development and then lowered after 
initial method development were 
completed, an increase in cost of 
analysis per sample would be expected 
due to requirements for total reanalysis. 
EPA has found no reason to alter its 
determination that the overall costs of 
testing are reasonable. See Unit V, 
below. . 

Elimination or preclusion from the 
market due to cost of testing for 
individual manufacturers and individual 
chemicals has been considered, and 
EPA has allowed manufacturers to file a 
request for exclusion from the testing 
requirements· if the manufacturer can 
also show that the chemical will not 
present an unreasonable risk of injury to 
health or the environment. Additional 
reasons for which an exclusion from 
testing may be granted are: (1) The 
manufacturing process is such that 
conditions which may lead to formation 
of HDDs/HDFs are not present; (2) the 
pre-existing test data are adequate 
under this rule; and (3) the chemical is 
produced in quantities of 100 kilograms 
or less per year and is used for research 
and development purposes. Discussion 
of the comments on toxicity and 
exposure appears below. Discussion of 
the comments on cost appe~rs in Unit V. 

(i) Toxicity. The toxicity discussion in 
the preamble to the proposed rule (50 FR 
51797-51798) applies to EPA's toxicity 
finding on HDDs/HDFs. One isomer, 
2,3,7,8-TCDD has been estimated by 
EPA's Carcinogen Assessment Group 
(CAG) to be the most potent of 55 
suspected human carcinogens (50 FR 
51798, column 1). The other HDDs/HDFs 
subject to this rule appear to be 
qualitatively similar to 2,3,7,8-TCDD in 
their toxic action and appear to have 
strong structural and chemical 
reactivities similar to 2,3,7,8-TCDD (50 
FR 51798). As discussed below, EPA 
sees no reason to change these basic 
aspects of its toxicity finding. However, 
EPA has changed its determination in 
one respect. Rather than considering all 
HDDs/HDFs to be as toxic as 2,3,7,8-
TCDD, EPA has used TEFs to relate the 
toxicity of each HDD/HDF to the 
toxicity of 2,3,7,8-TCDD. These TEFs 
have been developed by the EPA and 
have been favorably reviewed by the 
Agency's Science Advisory Board (SAB) 
(Ref. 35). In addition, all comments 

submitted in response to EPA's proposal 
were favorable to use of the TEFs. 

Comment 10: EPA has overestimated 
the toxic potential of HDDs/HDFs. This 
is because EPA incorrectly relies on the 
incremental cancer risk for lifetime 
expoSUre to 2,3,7,8-TCDD developed by 
the Agency's CAG. This calculation is 
that the incremental cancer risk is 1 in' a 
million if an individual is exposed to 

,0.006 picograms per kilogram of body 
weight per day (pg/kg/day) based on a 
linear low-dose model. Instead, EPA 
should base its determination of potency 
on a No Observed Effect Level (NOEL), 
such as that developed in an analysis by 
the Canadian Ministry of Environment 
(Environment Canada). Environment 
Canada recommends a maximum 
Allowable Daily Intake (ADI) for 2,3,7,8-
TCDD of 10 pg/kg/ day, which is 1,000 
times higher than the EPA risk level. 
(CMA atpp. 14 and 15.) The 
Environment Canada assessment is 
more appropriate because it is based on 
the determination that 2,3,7,8-TCDD is 
an animal cancer promoter and not a 
cancer initiator. Thus, the linear no­
threshold model used by EPA is not 
appropriate. (Dow at pp. 4.) 

Response to Comment 10: EPA 
disagrees that it has overestimated 
carcinogenic potency for purposes of 
this rule. Rather EPA has employed a 
scientifically acceptable method to 
determine potency. This determination 
applied a no-threshhold, linear low­
dose, multi-stage mathematical model to 
the results of a 2,3,7,8-TCDD feeding 
study by Kociba 1978 (see Ref. 34) that 
showed statistically significant 
incidences of tumors in the liver, lungs, 
hard palate, and nasal turbinates of 
female rats. 

EPA believes that the no-threshold, 
linear low-dose model is appropriate for 
a number of reasons. First, while there is 
no conclusive proof that 2,3,7,8-TCDD is 
a cancer initiator, the biological half-life 
and prolonged retention time of this 
compound in the human body may result 
in "promoter effect" which is essentially 
irreversible (Ref. 26). Thus, although 
2,3,7,8-TCDD is not a proven cancer 
initiator, the no-threshold, linear low­
dose model is appropriate because of 
the plausible mechanistic model of 
tumorigenesis, which suggests that there 
is some risk of tumor formation at any 
level of exposure. Second, for chronic 
exposure of 2,3,7,8-TCDD, experimental 
evidence suggests a linear dose­
response relationship in the low dose 
region for tumorigenesis and enzyme 
induction (Ref. 36). Finally, for 2,3,7,8-
TCDD the mechanisms of 
carcinogenesis (the biochemical changes 
that ultimately result in the 

manifestations of cancer) are unknown. 
See EPNs Health Assessment 
Document for Polychlorinated Dibenzo­
p-Dioxins at pages 2 through 7 (hereafter 
"HAD") (Ref. 34); also see Ref. 27. 
According to the Office of Science and 
Technology Policy (OSTP), (50 FR 10371; 
March 14, 1985), a linear low-dose 
model, such as the one used by EPA, is 
the preferred risk assessment approach 
if mechanisms of carcinogenesis for a 
chemical are not known. The EPA 
Guidelines for Carcinogenic Risk 
Assessment (51 FR 33861, September 24, 
1986) agree with the OSTP policy on this 
point. 

With respect to the promoter versus 
initiator issue, EPA agrees that all 
evidence points to the fact that 2,3,7,8-
TCDD, and by implication the HDDs/ 
HDFs in this rule, are potent cancer 
promotors. However, current EPA policy 
is contained in the Agency's Guidelines 
for Risk Assessment and the HAD, 
which concludes that 2,3,7,8-TCDD 
should also be treated as a cancer' 
initiator as well as a promoter, based on 
a series of animal studies with 2,3,7,8-
TCDD and other compounds (Ref. 34 at 
11-58 and 11-59). This approach is 
endorsed by EPA's SAB (Ref. 35). While 
it is true that some experts believe that 
2,3,7,8-TCDD is only a cancer promoter, 
and not a cancer initiator (Ref. 36), and 
that some agencies in other countries 
have acted on that belief, EPA has, at 
le!,lst for purposes of this testing rule, 
maintained the current Agency position 
to treat the HDDs/HDFs as complete 
carcinogens (capable of both promotion 
and initiati,on). 

In any case, the promoter vs. initiator 
issue may be irrelevant for risk 
assessment purposes, even if 2,3,7,8-
TCDD is only a promoter. The threshold 
model is appropriate for a promoter if 
the effects from the promoter are 
assumed to be reversible if the promoter 
is removed. Thus, one may estimate a 
level (reference dose) which would be 
accepted to be without risk of harmful 
effects in humans by applying an 
uncertainty factor to a threshold or 
NOEL level. Because retention time and 
biological half-life of 2,3,7,8-TCDD is so 
long (up to 8 years; Ref. 26), and because 
its "promoting action" may not be 
reversible, it may not be possible to 
estimate a Reference Dose for use in a 
threshold model which takes into 
account the manifestation of prolonged 
effects from multiple promoters/ 
initiators. EPA believes that this 
approach more completely addresses 
the question of simultaneous exposure 
to multiple initiators in the environment 
at the same time, as well as exposure to 
accumulative doses of compounds with 
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long half-lives in the human body, such 
as 2,3,7,8-TCDD. 

Environment Canada based its 
determination that 10 pg/kg/day is an 
acceptable level of exposure to 2,3,7,8-
TCDD in humans on the fact that 
reproductive and cancer studies show 
no observable effects in animals at a 
dose of 0.001 p.g/kg/ day, and set this 
level as the NOEL. The NOEL is the 
level at which there would be no 
difference in risk between the 
populations exposed to 2,3,7,8-TCDD 
and populations not exposed. A safety 
factor of 100 was applied in order to 
arrive at the 10 pg/kg/day level. Such an 
approach does not address the question 
of simultaneous exposure to multiple 
initiators in the environment at the same 
time, and exposure to accumulative 
doses of compounds with long half-lives 
in the human body, such as 2,3,7,8-
TeDD. 

Thus, the difference between the 10 
pg/kg/day level adopted by 
Environment Canada and the 0.006 pg/ 
kg/day level used by EPA reflect 
differences in views of the mechanism 
of action by which these compounds 
effect their toxicity, as well as 
attempting to estimate the effect of 
multiple or additive initiators. EPA's 
approach is therefore acceptable from a 
regulatory standpoint. 

Comment 11: Evidence against EPA's 
unduly hi~h estimates of toxic potency 
for HDDs/HDFs can be seen in results 
from human epidemiology studies. 
Exposures to 2,3,7,8-TCDD among 
herbicide manufacturing workers were 
high enough to produce readily 
discernible cancer excesses if potency 
were as high as EPA suggests. No such 
excesses have been found. Further, if 
EPA's potency values were correct, and 
if background exposures to HDDs/HDFs 
30 to 40 years ago were similar to 
current background exposures, as 
suggested by Czuczwa, et a]. (Refs. 9 
and 10), a discernible upward trend in 
cancer mortality beginning 15 to 20 
years ago would have been observed. 
This is not the case. In both the 
herbicide worker study and the 
predicted background levels, the number 
of excess cancer deaths predicted by 
EPA exceeds the sensitivity of 
measurement by a factor of 10. 
Therefore, the EPA potency estimate is 
at least ten times too large. (CMA at pp. 
15 and 16.) 

Response to Comment 11: EPA 
disagrees that the results from the 
epidemiology studies cited above show 
that EPA's estimate of the potency level 
for 2,3,7,8-TCDD is too high. EPA has 
always maintained that the Agency's 
estimate of toxic potency for 2,3,7,8-
TCDD is in fact an upper limit; that is, 

the Agency does not think that the 
potency is likely to be greater thim the 
given estimate and, in fact, may be less. 
While it may be true that the real 
potency may be something less than 
EPA's suggested upper limit, it is not 
clear that the scientific data base 
available at this time presents evidence 
strong enough to support some other 
(lower) estimate. 

Further, epidemiologic studies are 
inherently capable of detecting only 
comparatively large incidences of 
cancer, and confounding factors such as 
long latency periods, bias, and poor 
exposure characterization often affect 
the adequacy of the study. The use of 
data by Czuczwa, et oJ. cannot be used 
to identify general population exposure 
levels, because neither study was of a 
statistical design from which one could 
infer general U.S. exposures. Czuczwa 
studied two lakes in Michigan, Lake 
Siskiwit and Lake Huron. These studies 
of the lake sediments show that HDDs/ 
HDFs were deposited in lake sediments 
beginning around 1940, generally 
increasing thereafter, and that the 
distribution of congeners found 
corresponds with present-day 
concentrations of congeners associated 
with emissions from combustion of fuel 
and wastes. While these studies were 
not directly intended to address the 
question of general environmental levels 
of HDDs/HDFs, Czuczwa notes that the 
levels of HDDs and HDFs in the Great 
Lakes Basin may be higher than in other 
areas of the U.S. due to heavy chemical 
production and waste incineration. 

Commenters suggested a comparison 
between general background levels of 
HDDs/HDFs and cancer mortality 
trends. Such a comparison is limited due 
to the inability to characterize general 
population background exposure to 
HDDs/HDFs. While EPA has no reason 
to believe that the HDD/HDF levels 
found by Czuczwa, et ai., are, 
representative of levels in the rest of the 
U.S., there does appear to be a plausible 
basis for the hypothesis that background 
levels of HDDs/HDFs exist in the 
general population. The sources of these 
background levels are likely to be 
dispersed, and could include point 
sources (such as suggested by 
Czuczwa's Great Lakes Basin data 
above) that lead to general 
contamination of the food chain, up to 
and including mother's milk, for 
example. 

If one hypothesized that general 
population exposures have been 
increasing In the last 30 to 40 years, 
although it is not possible to identify 
level or magnitude of increase, one 
might expect to see increases in cancer 
mortality. In reality, however, the 

incidence of most forms of cancer is 
generally steady or declining, with the 
notable exception of lung cancer 
(directly attributable to cigarette 
smoking), which ison the increase, 
particularly among women. WithQut a 
definitive link between general , 
background levels of HDDs/HDFs in the 
environment as well as in the general 
population, and the current increase or 
decrease of specific types of cancer, the 
increase (or decrease) in excess cancer 
mortality attributable to exposure to 
HDDs/HDFs in the environment or the 
individual cannot be accurately 
predicted, as suggeste,d above by CMA. 

Examination of total neoplastic 
mortality is insensitive for this type of 
ecologic analysis due to a high 
background incidence, but examination 
of site-specific mortality can yield 
information. It is not unreasonable to 
look at connective tissue and soft tissue 
cancer,mortality since a limited amount 
of evidence suggests this may be a 
target site. From this ecologic 
examination, an increase in connective 
tissue and soft tissue cancer mortality 
rates is seen for all races (white and 
nonwhite) and sexes (male and female). 

The epidemiologic evidence from both 
Sweden and New Zealand regarding 
HDD exposure from contaminated 
herbicides and the incidence of cancer 
in humans have been subjected to 
considerable scrutiny due to poorly 
characterized exposure estimates and 
other confounding factors, but 
emphasizes that the epidemiological 
inference supporting the relationship 
between human exposures to phenoxy 
herbicides contaminated with TCDD 
and the occurrence of soft tissue 
sarcoma remains strong. EPA believes 
the association reported in the two 
Swedish soft tissue sarcoma studies are 
strong enough to make it unlikely that 
they have resulted entirely from random 
variations, bias, or confounding factors. 
A similar view has been expressed by 
Dr. Aaron Blair, of the National Cancer 
Institute (NCI), who after evaluating 
existing human data regarding dioxin 
and cancer summarized that, 

The epidemiologic evidence regarding 
dioxin exposure and cancer is contradictory. 
In fact the contradiction is striking. On one 
hand we have the Scandinavian studies 
where striking excesses of lymphoma (5-fold) 
and soft tissue sarcomas (3-5 fold) occur and 
on the other hand studies from New Zealand 
find no risk or only slight risk of these 
tumors. As it stands now the epidemiologic 
data are not persuasive regarding one 
Interpretation over the other. The high 
relative risk seen in the Swedish studies, 
however, cannot be dismissed (Ref. 40). 
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Regarding the analysis of HDDs/ 
HDFs in adipose tissue from persons 
from the st. Louis, Mo. area, the analysis 
of 35 samples, of which 8 showed 
detectable HDD/HDF levels, is too small 
a sample size to be representative of the 
U.S. population as a whole. Furthermore, 
the samples were not taken from a 
statistically-designed study. The 
epidemiologic studies are limited in their 
ability to be compared with the animal­
based prediction of human cancer risk. 

The issue of determining exposures i~ 
epidemiologic studies is a perennial one, 
confounded even more by the potential 
for background exposure and the 
existence of background levels in the 
general population, as discussed above. 
Although scientific conjecture and 
subsequent relative studies in the U.S. 
and elsewhere have not yet resolved 
these discrepancies, EPA maintains that 
this suggestive link is indicative of the 
unresolved concern relating 2,3,7,8-
TCDD exposure to cancer in humans. 
Until these concerns are resolved, EPA 
will continue to interpret these studies 
as suggestive evidence of the potential 
carcinogenic effect of 2,3,7,8-TCDD. 

Comment 12: EPA has overlooked the 
fact that animal species vary greatly in 
their toxic response to HDDs/HDFs. 
(CMA at p. 14.) 

Response to Comment 12: EPA is 
aware that there is a wide species' 
difference in toxicity for HDDs/HDFs. 
For 2,3,7,8-TCDD, science has been 
unable to determine why such variation 
exists, or where humans fit into the 
spectrum of other mammals. This issue 
was discussed in an EPA SAB hearing 
November 4, 1986, where the SAB noted 
that the species difference in toxic 
responses to different HDDs/HDFs is 
likely to be due to genetic, metabolism, 
and absorption factors. The SAB 
acknowledged the lack of data in these 
areas and encouraged EPA to sponsor 
research on metabolism and on 
carcinogenicity of untested congeners. 

In the absence of data, EPA cannot 
say that the human is more or less 
sensitive than any other species. EPA's 
Carcinogenicity Risk Assessment 
Guidelines indicate that for regulatory 
purposes EPA will choose the most 
sensitive species. For HDDs/HDFs, 
moreover, the cause for concern is that 
those HDDs/HDFs which have been 
tested show toxic responses at very low 
levels. See Unit IV.A.l.a. of the 
proposed rule. 

Comment 13: EPA assumes without 
verification that all HDDs/HDFs are 
carcinogenic, although most have never 
been tested for carcinogenicity. (CMA at 
p.14). 

Response to Comment 13: This 
comment misinterprets the nature of 

EPA's decision in this rulemaking. EPA 
acknowledges that few of the HDDs/ 
HDFs have actually been tested for 
carcinogenicity. Only 2,3,7,8-TCDD and 
a mixture of 2,3,7,8-substituted Hx CDDs 
have been tested, but they are the most 
potent animal carcinogens evaluated by 
EPA to date. The basis of the 
toxicological finding in this rule is the 
structural activity relationships among 
the HDDs/HDFs. Experimental data 
have accumulated which clearly 
indicate a link between intracellular 
biochemical mechanism and whole 
animal toxicities from exposure to 
HDDs/HDFs. The occurrence of these 
biochemical phenomena appear to be 
closely related to the structure of the 
HDDs/HDFs; the more similar the 
structure to 2,3,7,8-TCDD the more toxic 
is the compound. (Refs. 3, 21, and 22). 
Limited in vivo and in vitro data support 
the structure/activity argument that 
2,3,7,8-substituted HDDs/HDFs share 
qualitative toxicity properties with 
2,3,7,8-TCDD (see 50 FR 51798). This 
similarity of response is noted in a wide 
range of toxic endpoints including 
limited carcinogenicity and 
teratogenicity results. Therefore it is 
prudent to consider that similar HDDs/ 
HDFs have similar toxic potentials, 
including carcinogenicity (Ref. 4). 

Comment 14: EPA incorrectly refers to 
"suggestive" epidemiological evidence 
linking 2.3.7,8-TCDD to the occurrence of 
cancer. All studies other than those of a 
single investigator have not found any 
such link and this study has been 
subjected to significant criticism. (CMA 
at p.14). 

Response to Comment 14: EPA does 
not mean to state that epidemiological 
studies are persuasive regarding any 
interpretation. The epidemiological 
evidence is contradictory. See Response 
to Comment 11 above. However, the 
high relative risk of certain Swedish 
studies of herbicide workers cannot be 
totally dismissed. Furthermore. a recent 
study of farmers in Kansas provides 
additional evidence that epidemiological 
evidence is suggestive of a positive link 
between excess cancers and exposure to 
a HDD-containing herbicide (Ref. 18). 

Comment 15: In setting LOQs EPA 
should use the Toxic Equivalency 
Factors (TEFs) developed by the 
Agency. (Dow at·p. 6; March 4.1986, 
Hearing Transcript at pp. 12 and 13. 20 
and 21; CMA at pp. 39 and 40). 

Response to Comment 15: EPA 
requested comment on the use of its 
TEFs in the preamble to the proposed 
rule. 50 FR 51800, column 2. Since that 
time the concept has been reviewed 
favorably by the Agency's Risk 
Assessment Forum, the Risk 
Assessment Council. and the SAB (Ref. 

35). Moreover. the response both from 
comments and from the public meetings 
was favorable toward using TEFs to set 
LOQs, although the various parties 
recommended different approaches to 
their use. CMA advocated using the 
TEFs along with actual exposures to 
each congener to develop LOQs. In 
contrast, the Environmental Defense 
Fund (EDF) recommended applying the 
TEFs so that the sum of all HDD/HDF 
congeners found in any chemical'would 
not exceed 0.1 ppb. This would involve 
an analysis to determine which 
congeners were present. and an 
application of the TEPs to determine the 
level of quantitation for each. (March 4. 
1986. Hearing Transcript at pp. 33 and 

. 34). This would necessitate levels in the 
parts per trillion range. which EPA 
believes is not generally achievable in 
chemical matrices. based on experience 
in EPA laboratories. 

Since EPA has elected to treat the 
chemicals as a class for purposes of this 
rule, EPA has rejected setting LOQs on a 
chemical-by-chemical basis. as noted 
above in response to comment 4. With 
respect to EDP's scheme. EPA believes 
that these LOQs would be too low to be 
reasonably and accurately measured. 

EPA has decided to use 0.1 ppb as a 
target level for 2.3.7.8-TCDD, because 
the Agency's generic assessment of risk 
shows a potential worst-case risk from 
dermal exposure to workers from that 
congener present at that level, and has 
set target LOQs for all other congeners 
at some level above 0.1 ppb because 
those congeners are. according to the 
TEF scheme. likely to be less toxic than 
2.3.7.8-TCDD. 

With regard to the brominated 
species. EPA had a different problem 
since the TEFs have been set only for 
chlorinated HDDs/HDFs. Thus. EPA had 
the choice of setting the LOQs for the 
brominated HDDs/HDFs at the same 
level as their chlorinated counterparts. 
based on the assumption that the 
brominated counterpart is equally toxic, 
or of leaving the LOQ for bromiriated 
HDDs/HDFs at the proposed level of 0.1 
ppb. Very little data have been collected 
on brominated HDDs/HDFs. but that 
which have been collected suggest that 
brominated HDDs/HDFs are generally 
as toxic as their chlorinated analogues 
(Ref. 25): 

For purposes of this rule. EPA has 
assumed equal toxicity. and has 
adjusted the LOQs for brominated 
HDDs/HDFs to match those of their 
chlorinated analogues. 

The new LOQs are as follows: 0.1 ppb 
for T4HDDs; 0.2 ppb for PsHDDs. 2.5 ppb 
for HX6HDDs; 100 ppb for HlhHDDs; 1.0 
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ppb for T4HDFs; 1.0 ppb for P6HDFs; 10 
ppb for HXeHDFs; 100 ppb for HIhHDFs. 

Comment 16: EPA should eliminate 
the heptahalogenated congeners from 
the testing requirement because toxicity 
for these congeners is orders of 
magnitude less than that of 2,3,7.8-
TCDD. (CMA at p. 42). 

Response to Comment 16: EPA agrees 
that its TEF scheme indicates that the 
heptahalogenated congeners are 
considerably less toxic than 2.3.7,8-
TeDD. but does not agree that they 
should be dropped from the testing 
requirement. In chemicals which have 
been tested. such as pentachlorophenol. 
the heptachlorinated dioxins are present 
in such large quantities that they could 
produce a toxic effect. even though their 
individual toxicity is many times lower 
than that of 2.3.7.8-TCDD (Refs. 4 and 8). 
In addition. the higher halogenated 
congeners have a tendency to 
dehalogenate in the presence of light to 
lower halogenated. and more toxic, 
congeners. (April 22. 1986. Hearing 
Transcript at pp. 46 and 47; comments 
submitted by Cambridge Isotope 
Laboratories (CIL)). There is also some 
evidence that higher halogenated 
HDDs/HDFs may have longer half lives 
in the human body. thereby enhancing 
their toxic potential (Ref. 26). For these 
reasons EPA has not removed the 
heptahalogenated congeners from the 
testing requirement. but has adjusted the 
LOQs based on the TEFs. 

Comment 17: EPA should not have 
excluded iodinated and fluorinated 
species from this rule. Studies suggest 
that fluorinated dioxins are more 
biologically active than chlorinated or 
brominated ones and there is the 
possibility that fluorinated compounds 
could replace chlorinated or brominated 
compounds. (March 4. 1986. Hearing 
Transcript at p. 9; EDF at p. 5; p. 2 in 
comments to proposed amendment 
adding additional precursors). 

Response to Comment 17: EPA has 
decided not to focus on the fluorinated 
and iodinated compounds in this rule. 
Straight substitution of fluorine or iodine 
for chlorine or bromine produces 
compounds with considerably different 
physicochemical and biological 
properties. thus indicating that fluorine 
and iodinated compounds would not be 
good substitutes for chlorinated or 
brominated compounds as commercial 
products. However. it is possible lhat 
fluorinated and iodinated compounds 
(which may theoretically be predisposed 
to HDD/HDP contamination) may be 
used to formulate commercial chemical 
products on an increasingly larger scale 
in the future. At the present time. 
however. the use of these compounds in 
the manufacture of commercial chemical 

products is small in comparison to the 
number of products using chlorinated or 
brominated chemicals. 

Development of the analytical 
methodology. including appropriate 
standards, necessary to ensure accurate 
analysis with appropriate QA/QC 
procedures for the iodinated and 
fluorinated compounds does not appear 
to be cost effective at this time. There is 
no indication that any commercial 
laboratory is attempting to make such 
standards. and the cost of developing 
standards was one of the major costs of 
this final rule. 

EPA may receive information, either 
as a result of the reporting requirements 
in this rule. or from information reported 
to the Agency in response to 
requirements promulgated under TSCA 
or other statutes, on the production. use, 
or disposal of these iodinated or 
fluorinated compounds. In the event this 
information indicates that these 
chemicals are being used on an 
increaSingly frequent basis to replace 
chlorine and bromine in the manufacture 
of chemicals to which persons may be 
exposed. EPA will investigate. as it has 
for the chlorinated and brominated 
chemical compounds in this final rule, 
the potential for contamination with 
HDDs/HDFs, the likelihood of 
subsequent human exposure and the 
potential for unreasonable risk. 

(ii) Exposure. EPA's proposed rule 
estimated exposure to the HDDs/HDFs 
subject to this rule by analyzing the 
risks that could theoretically occur if the 
chemicals subject to testing were 
contaminated with 2.3.7.8-TCDD. and by 
implication the other HDDs/HDFs, in 
the 0.1 ppb to 1.0 ppm ranges. The 
Agency applied these ranges to 
representative exposure scenarios 
consisting of dermal exposure to a 
household cleaner and to chemicals in 
the workplace. Theoretical risks 
resulting from the 0.1 ppb and 1.0 ppm 
contamination levels in the 
representative exposure scenarios were 
calculated using Lifetime Average Daily 
Dose (LADD) values in the multistage 
linear low-dose model discussed above. 
(See 50 FR 51798-51799). The risks 
ranged from a theoretical 1 in 1 
occurrence for occupational dermal 
exposure at a contaminant level of 1 
ppm to an individual risk level of 

-approximately 4 in 10 million for 
consumer exposure to household 
cleaners contaminated at 0.1 ppb. 

EPA acknowledges that much of the 
exposure analysis in the proposal 
indicated a higher risk than may be 
expected; however, after analysing the 
comments on its exposure modeling. the 
Agency has concluded that. for purposes 
of this rule. the 0.1 ppb LOQ is an 

appropriate target level for testing 
2.3.7,8-TCDD. This is based on­
modifications to the existing 
occupational exposure scenario, which 
indicates there could be potential risk to 
chemical workers from 2.3.7,8-TCDD 
exposure at 0.1 ppb. The same target 
LOQ has been set for 2.3.7.8-TBDD. As 
noted above. the target LOQs for the 
other HDDs/HDFs have been adjusted 
upward using the TEFs. Analysis for any 
HDDs/HDFs in chemical matrices down 
to 0.1 ppb will be very difficult, but 
especially difficult for higher 
halogenated HDDs/HDFs. However. the 
toxicity of the HDDs/HDFs in this case 
may be expected to decrease with the 
degree of halogenation. so that use of 
the TEFs adjusts the LOQs upward for 
the higher halogenated congeners. EPA 
has also set the LOQs as a target. since 
the levels set may not be achievable in 
some chemical matrices. A review of the 
cost of analysis on a per-sample basis at 
these target levels indicated that the 
differences in costs associated with 
analysis at higher Ienls are not 
appreciably significant if the target LOQ 
is specified at the outset in analytical 
method development. If the target LOQ 

'were established at a higher level before 
allocation of resources for method 
development, then lowered to a more 
conservative target level, an increase in 
cost per analysis would be expected 
because of reanalysis at the lower level. 
The exposure scenarios show that the 
risks posed by exposure to workers at 
the 1 ppm range may be substantial. 
Therefore. EPA has decided that the 
modified occupational dermal exposure 
scenario provides an -adequate basis for 
choosing 0.1 ppb as the appropriate 
target testing level for the tetra HDD/ 
HDF congeners. which are those of 
greatest concern to the Agency. 
Choosing the 0.1 ppb level as the lowest 
testing level will allow EPA to evaluate 
any of the potential risks resulting from 
low levels of alUhe HDDs/HDFs once 
the testing data are submitted, and will 
allow the Agency to catch in its 
analytical net any use that could 
potentially cause unreasonable risk. 
including possible new uses. 

In addition. it is better to analyze 
these compounds at low levels when 
they are first created. rather than wait 
until they have entered environmental 
pathways. such as food chains and 
water supplies. and may have caused 
widespread contamination. In addition, 
because these compounds are difficult 
to monitor at trace levels in the 
environment using standard techniques. 
they are best analysed when they are 
first created in the manufacturing 
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process for later prediction of 
environmental contamination. 

EPA's responses to comments on its 
exposure analysis are discussed below. 

Comment 18: EPA's consumer 
exposijre scenario based on a household 
cleaner is not representative of the uses 
of the chemicals subject to this rule. 
since none of those chemicals are used 
in such products and many are used 
almost exclusively in applications in 
which they are bound into polymeric 
matrices and thus are unavailable for 
human exposure. In fact, the household 
cleaner scenario is based on use of 
phenolic compounds in pesticides, 
which are not subject to TSCA 
jurisdiction. (CMA at pp. 18 and 19.) 

Response to Comment 18: EPA 
concludes that the household cleaner 
scenario is relevant to this rulemaking. 
While the specific scenario used by EPA 
on household cleaners is based on a 
pesticide use not subject to regulation 
under TSCA, EPA has no indication that 
the chemicals subject to this rule may 
not be in products intended for similar 
uses that may be subject to TSCA. For 
example, no comments indicated that 
particular chemicals are not or could not 
be used for some kind of sprayed 
application or might not have some 
potential high exposure pattern. Indeed, 
there is some evidence that the use of 
certain chemicals may possibly result in 
high exposure patterns. most notably 
compounds used as additive or blended 
fire retardants. or as dye carriers for 
textile dyes. An additive fire retardant is 
topically applied to the desired 
materials (e.g., fahric. wood. synthetics). 
rather than incorporated into the 
product matrix by physical bonding or 
chemical reactivity (Ref. 13). 

Since EPA has some indication that 
chemicals related to chemicals subject 
to this r.ule may be used in high 
exposure situations, manufacturers of 
the chemicals subject to this rule have 
an affirmative duty to inform the 
Agency that the chemicals, in fact, are 
not used in high exposure situations, 
and could not be used in high exposure 
situations. After all, manufacturers 
should have such information in their 
possession and in many cases may 
represent the only way in which EPA 
may obtain it. Instead, CMA, the 
representative of the industry, only 
states that none of the chemicals to be 
tested is "currently" used in household 
cleaner applications and that "many" of 
the chemicals are used "almost 
exclusively" in bound matrices. (CMA at 
19). EPA assumes this statement does 
not refute the Agency's determination 
that the chemicals could possibly be 
used in high exposure situations or that 
some are currently being used other 

than in bound matrices. Indeed, while a 
particular manufacturer may feel 
confident that its current uses are in 
totally bound matrices, the same 
manufacturer may develop a new high 
exposure use in the future or another 
manufacturer may be currently 
producing the same chemical for a high 
exposure use. 

The household cleaner analysis, 
therefore, which shows individual risks 
at 4 in 10 million for the 0.1 ppb level 
and individual risks of 4 in 1 thousand at 
the 1.0 ppm level, merely indicates that 
EPA, for testing purposes. should be 
concerned witli some intermediate level, 
if no other risk scenario were to apply. 
Of course as noted above and more fully 
discussed below, the dermal 
occupational scenario gives EPA reason 
to believe that the 0.1 ppb level may be 
of concern for some HDDs/HDFs. 

Comment 19: Even if EPA's 
calculations regarding risk of the 
household cleaner scenario are relevant 
to this rule, the Agency's calculations 
are unrealistic. A realistic scenario 
demonstrates that this use would not 
pose an unreasonable risk even if 
2,3,7,8-TCDD were present at 1 ppm. If a 
disinfectant with active ingredients 
present at 0.1 percent levels were 
contaminated with 1 ppm HDDs/HDFs, 
once weekly usage, even assuming 100 
percent absorption, over 55 years would 
yield a LADD of 4.8 X 10- 10 mg/kg/ day 
(4.8XI0- 7 JLg/kg/day). This is two 
orders of magnitude less than EPA's 
LADD of 2.7XI0- 5 JLg/kg/day. (CMA at 
pp. 18 and 19). 

Response to Comment 19: EPA rejects 
this comment. The Agency's calculations 
at the 1 ppm contamination level are 
reasonable. The difference between the 
two calculations results from CMA's 
assuming active ingredients present at 
0.1 percent and EPA's assumption of a 
4.5 percent active ingredient 
concentration. EPA's assumption comes 
from a common household cleaner label. 
CMA gives no reason for assuming a 0.1 
percent level, or why that level is more 
appropriate than EPA'S level. The 
remainder of the difference is accounted 
for by EPA's assuming a 70-year lifetime 
exposure and CMA's assuming 55 years 
CMA gives no reason why EPA's 
assumption is incorrect. or why EPA 
should deviate from its usual 
assumption. In any event, the difference 
between these two assumptions is 
negligible for analytical purposes. 

EPA's individual risk analysis at 1 
ppm concentration in household 
cleaners of 4 in 1,000, therefore, is a 
reasonable calculation and gives EPA 
cause for concern. 

Comment 20: A more relevant worst­
case consumer exposure scenario would 

be the leaching of chemicals from plastic 
handles containing flame retardants. 
This shows a negligible consumer 
exposure. This exposure scenario, even 
with chemicals contaminated with 
HDDs/HDFs at 1 ppm, shows a worst­
case LADD at 1.3XI0-9 mg/kg/day 
(1.3XI0-s JLg/kg/day). (CMA p. 20). 

Response to Comment 20: EPA 
disagrees that the plastic handle 
scenario is the worst-case consumer 
exposure scenario that should be used 
for this rule. As noted above, EPA 
believes that the appropriate analysis to 
use is the household cleaner scenario. 
Furthermore, the LADD calculated by 
CMA would still present a risk of 
concern for testing purposes under 
EPA's linear low-dose risk assessment 
model, because CMA's calculated 
worst-case LADD of 1.3 X 10-9 mg/kg/ 
day (1.3 X 10-s JLg/kg/ day) wo_uld still 
yield oncogenic risk estimates higher 
than 1 X 10-s. This level can be used as a 
trigger for testing purposes, given EPA's 
other concerns with respect to the 
chemicals subject to this rule. 

Comment 21: EPA's worker exposure 
scenarios are unrealistic. The Agency 
assumes that both hands are immersed 
in the chemical daily, despite the fact 
that in some cases, such as 2,4-
dichlorophenol, a single such incident 
would cause severe thermal and 
chemical burns. Similar burns would be 
expected for most of the chemicals to be 
tested as they are high-melting solids. In 
fact, using medical records from certain 
chemical companies showing average 
worker dermal exposure of less than 2 
cm2 skin surface per year, and assuming 
the material contains 1 ppm 2,3,7,8-
TCDD, the LADD would be only 
8.7XI0- 11 mg/kg/day (8.7XI0-s JLg/kg/ 
day). This contrasts with EPA's LADD 
of 0.1 ppb of 2.11XI0-s JLg/kg/day (or 
2.11XI0-s JLg/kg/day at 1 ppm.) (CMA 
at pp. 20 and 21). 

Response to Comment 21: EPA's 
exposure scenario is not a statement by 
the Agency that workers would, in fact, 
immerse their hands in vats of chemical 
liquids; rather, the scenario is a 
quantitative surrogate for the types of 
exposures that may occur in a chemical 
plant, usually as a result of accidental 
spills, resultant cleanup efforts involving 
the lack of protective clothing (e.g., 
gloves, goggles, etc.), and instances of 
worker negligence in handling small 
amounts of potentially hazardous 
chemical substances. Thus, EPA's Intent 
was not to suggest that worker exposure 
results from total immersion of the 
hands in chemical liquids. but rather to 
provide a worst-case estimate based on 
the total unprotected area of the hands 
which could be exposed resulting from 
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these types of spills, cleanup efforts, or 
improper handling practices .. 

In response to comments regarding . 
the reasonableness of EPA's estimate of 
worker exposure. EPA re-evaluated its 
occupational exposure estimates .. EPA 
contacted representatives of OSHA. 
NIOSH, the American Industrial 
Hygienists and the American Council of 
Government Industrial Hygienists to 
solicit data on the reasonableness of 
EPA's exposure assumptions (Ref. 42). 
Although EPA's contacts were unable to 
provide estimates for the entire 
chemical synthesis industry (because of 
substantial differences among the 
processes, worker activities and 
industrial hygiene practices), they did 
agree that the assumption that a skin 
area equal to both hands. exposed to a 
chemical each day, is too high. Based on 
their information EPA believes a more 
reasonable estimate ranges from the 
area of 1 hand to the area of one-half of 
i hand exposed to the chemical 
substance during each time. or event. 
when the worker is ~xposed. or an . 
estimate of 10 percent of the skin area 
equivalent to 2 hands exposed each day. 

To estimate the number of times a 
worker is exposed to a chemical each 
year, EPA used as a surrogate an 
estimate of 77 as the average number of 
drumming. bagging and transfer 
operations per year. Then EPA 
calculated the LADD assuming that both· 
an area equal to one-half of 1 hand and 
an area equal to 1 hand. was exposed to 
the chemical substance each time. The 
LADD for one half of 1 hand exposed. If 
the chemical is contaminated at 0.1 ppb 
is 2XI0-7ILg/kg/day. The LADD for 1 
hand exposed. if the chemical is 
contaminated at 0.1 ppb, is 4XI0-'; both 
LADD's result in a risk of 10- 5• If the 
assumption is made that only 10 percent 
of the skin area of a worker's 2 hands 
will be exposed to the chemical 
substance each work day, the LADD is 
2 X 10-', again resulting in a risk of 10-5 

(Ref 42). 
Minor differences in several other 

assumptions account for the remaining 
difference in the LADDs, but these 
differences are insignificant. For 
example. EPA assumed the liquid film 
thickness on exposed skin surfaces at 
1.8Xl0- 3 cm; the density of the liquid at 
1.38 gm/cma, and the number of years of 
exposure at 70 years. CMA assumed 
liquid film thickness at 1.5 X 10-3 cm, a 
liquid density of 1.3 gm/cm 3 and 55 
years for lifetime exposure. 

EPA believes that CMA's suggestion 
of an average dermal exposure of less 
than 2 cm 2 skin surface per year is 
unrealistic based on normal chemical 
manufacturing practices, Including 
accidentarspills and resulting cleanup 

efforts involving lack of protective 
clothing, and even isolated instances of 
worker negligence in handling such 
chemical substances. Unless the event is 
serious or widespread enough to cause a 
slowdown or halt of the production 
process, the event usually goes 
unreported. The estimate of skin area 
exposed during chemical manufacture 
by the personnel contacted by EPA are 
orders of magnitude larger than CMA's 2 
cm 2 per year (Ref. 42). 

Comment 22: Hypothetical worker 
inhalation exposures show extremely 
low LADDs and would not justify the 
LOQs in this rule. (CMA at p. 21). 

Response to Comment 22: Because of 
the very low vapor pressure of 2,3,7,8-
TCDD in its pure form (1.7XI0-smm/ 
Hg). inhalation toxicity scenarios were 
included in a support document (Ref. 43) 
but were not used to calculate 
exposures for purposes of this rule. 
These calculations can provide LADDs 

. which may be useful in assessing an 
overall estimate of risk when considered 
with risk estimates based on other 
routes of exposure but, taken alone, do 
not allow a meaningful evaluation of 
potential risk. While EPA is unable to 
state whether risk from inhalation 
exposure. alone, is significant. such risk 
adds to the Agency's concern when 
considered with risk from possible 
dermal exposure. 

(iii) Exclusions and waivers. EPA will 
exclude chemicals from testing based 
upon submission of prior test data which 
satisfy TSCA section 4(a)(1)(a)(i) 
requirements, or submission of detailed 
process and reaction condition data 
which show that conditions known to be 
conducive to HDD/HDF formation are 
not present. EPA will waive testing 
requirements for any chemical produced 
in quantities of 100 kg/year or less for 
purposes of research and development. 
When production of that chemical 
exceeds 100 kg/year. the waiver expires. 
and the producer then becomes subject 
to the testing requirements in this rule. 
EPA will also waive testing 
requirements for those developmental 
chemicals that, due to the costs of 
testing, either will be taken off the 
market or will not reach the market. 
While EPA believes that a potentially 
highly toxic chemical should not be 
marketed if it cannot bear the costs of 
testing. the Agency will consider a 
waiver to testing in appropriate 
circumstances~ 

If a manufacturer has a developmental 
chemical that, due to the costs of testing. 
either will be taken off the market or 
will not reach the market. it may apply 
Cor a waiver by submitting information 
to EPA that shows such adverse market 
effects. EPA will evaluate that 

information to determine whether the 
manufacturer's allegations of market 
effects will. in fact. occur. If EPA agrees 
with the manufacturer. the Agency will 
then weigh the potential risks of the 
chemical against the costs of testing to 

. determine whether testing is warranted 
under this rule even at the 
developmental stage. EPA will grant the 
waiver. with appropriate conditions, if 

. the risks do not outweigh the costs of 
testing for that particular chemical. 
These criteria are similar to those EPA 
employs in evaluating whether chemical 
substances should be restricted under 
section 5(e) of TSCA. . 

EPA expects this waiver to be 
applicable only to chemicals 
manufactured in amounts of no more 
than 2.000 to 5.000 total pounds 
annually. Preliminary analysis of data 
submitted for this rule shows that this 
waiver will apply to only one chemical 
produced by Arco Specialty Products 
Division. which was recently sold to 
Horsehead Industries. 
. b.lnsufficient data. In the preamble to 
the proposed rule EPA stated that. with 
the exception of some data on 2.3,7.8-
TCDD and even less data on several 
related cpngeners. the Agency has little 
or no data on concentrations of HDDs/· 
HDFs in commercial chemicals upon 

, which to base a determination of 
unreasonable risk (58 FR 51800). EPA 
received comments relative to this issue 
on two chemicals. and discusses those 
comments below. As a result of the data 
submitted. the Agency has excluded 1 
grade of decabromodiphenyl oxide 
produced by DOW. for which a 2-year 
bioassay and an analysis for HODs/ 
HOFs in the test article was done. For 
Tetrabromobisphenol-A. th~ other 
chemical on which comments were 
received with respect to insufficient 
data. the Agency sees no reason to 
change its determination that existing 
data is insufficient and thus testing is 
necessary to obtain that data. 

Comment 23: Existing bioassay data 
plus chemical analysis for HDDs/HDFs 
for decabromodiphenyl oxide provide 
all data needed to show absence of 
unreasonable risk. Acute, 28-day 
feeding, mutagenicity and 2-year feeding 
studies found rio significant adverse 
toxicologic effects for 
decabromodiphenyl oxide. An analysis 
of the test article used in these studies 
for the presence of HDDs/HDFs 
revealed none present at 1.0 ppb, the 
lowest level achievable in the analysis. 
(CMA p. 24. Dow pp. 5-6). . 

Response to Comment 23: EPA has 
examined the. data submitted on 
decabromodiphenyl oxide iri which 
toxicology and carcinogenesis studies 
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were performed by NTP, along with a 
chemical analysis for the presence of 
HDDs/HDFs. The toxicology and 
carcinogenesis studies were performed 
on both rats and mice, at doses of 0, 
25.000 and 50,000 ppm in the diet. 
Results included increased incidences of 
neoplastic nodules of the liver in low 
dose males. and in high dose groups of 
each sex; equivocal evidence of 
carcinogenicity for male mice as shown 
by increased incidences of 
hepatocellular adenomas or carcinomas 
(combined) in the low dose group and of 
thyroid gland follicular cell adenomas or 
carcinomas (combined) in both dosed 
groups. and no evidence of 
carcinogenicity for female mice. An 
accompanying analysis by NTP with 
appropriate QA/QC and using GC/MS. 
showed no HDDs/HDFs in the 2 
samples analyzed at the level of 1 ppb. 
While EPA does not necessarily concur 
with the fact that the tests show no 
unreasonable risk. the Agency does 
agree that testing under this rule would 
not be warranted. in view of the 
extensive bioassay data combined with 
existing test data with adequate QA/ 
QC. Therefore. EPA will exempt the 
grade of decabromodiphenyl oxide 
produced by Dow for the research NTP 
project, provided Dow can supply 
evidence showing which grade was 
produced for the NTP project. If Dow 
produces other grades by different 
processes. or produces by the same 
process a grade in which higher 
temperatures or more alkaline 
conditions occur. that grade will have to 
be tested under this rule. 

Comment 24: The Interagency Testing 
Committee (ITC) has determined that 
Tetrabromobisphenol-A (TBBPA) should 
not be recommended for health effects 
testing. and EPA has accepted that 
recommendation. Thus. the compound. 
containing whatever HDD/HDF 
impurities may be present. has already 
been found to demonstrate absence of 
unreasonable risk. (CMA pp. 24 and 25 
and Dow pp. 5 and 6). 

Response to Comment 24: EPA did not 
find that TBBPA did not present an 
unreasonable risk to human health in 
accepting the ITC's recommendation to 
not require health effects testing. A 
determination that a chemical does not 
present an unreasonable risk can only 
be made after extensive ,testing. The 
issue of contamination by HDDS/HDFs 
was not examined at the time TBBPA 
was evaluated as a candidate for testing 
by the ITC. and the short-term tests 
which showed low mammalian toxicity 
would not be capable of identifying the 
latent toxic effects characteristic of 
2.3.7.6-TCDD. However, in September 

1966. a paper was presented which 
showed HDD contamination ofTBBPA 
(Ref. 30). Therefore. there is a basis for 
requiring testing ofTBBPA in this final 
rule. and this finding is not inconsistent 
with EPA's earlier decision not to 
include health effects testing of TBBP A. 

c. Necessity for testing. EPA has 
determined that testing is necessary to 
generate data on which to base toxicity 
and exposure. because such data are 
fundamental to the assessment of risk, 
and because the analytical data 
generated by required testing in this 
final rule is currently not available in 
any accessible or usable form for . 
purposes of assessing these potential 
risks. No comments other than those 
already addressed in comments 23 and 
24 above were received on the necessity 
for tes ting. 

EPA has decided, however. that it is 
not necessary to test under TSCA two 
chemicals originally proposed for 
testing. These chemicals are 2.4-
Dichlorophenoxyacetic acid (2.4-D) and 
2.4-Dichlorophenoxybutyric acid (2,4-
DB). Both are registered pesticides as 
well as isolated intermediates used to 
produce pesticides. Used as pesticides. 

~ they are subject to testing under FIFRA. 
Used as pesticide intermediates. they 
are subject to testing under TSCA. At 
the time this rule was proposed. plans 
had not been completed to require 
testing of these pesticides under FIFRA. 
so they were listed in the proposed rule. 
EPA plans to require under FIFRA 
equivalent testing of pesticides for 
contamination by HDDs/HDFs. EPA 
believes that testing these two 
chemicals under TSCA would be 
duplicative and unnecessary. 
particularly since EPA does not expect 
them to be used for non-pesticide 
purposes. Accordingly. they will not be ' 
subject to the testing provisions of this 
final rule under TSCA. but instead are 
subject to the FIFRA Data Call-In 
program. They will be subject to the 
same testing provisions as chemicals 
listed for testing in this final rule. 
including target LOQs. the same 
methods. QA/QC procedures, and under 
the same deadlines as the chemicals 
listed for testing in this final rule. 

EPA has also examined another 
chemical that has both pesticide uses. as 
well as non-pesticide uses subject to 
TSCA jurisdiction, and has decided. 
similarly. that testing is not-necessary 
under this rule because that chemical is 
being tested under Data Call-In 
provisions of FIFRA. This chemical. 
pentachlorophenol. was not originally 
proposed for testing. but EPA 
subsequently learned that it has non­
pesticide uses. Nevertheless. EPA has 

decided that testing under TSCA is not 
necessary for pentachlorophenol 
because such testing would be 
duplicative of the testing under FIFRA. 
However. because pentachlorophenol 
has uses other than as a pesticide. data 
collected through the OPP Data Call-In 
will be available for OTS review and 
evaluation. 

B. Requirements Under Section 4(b) 

Section 4(b) of TSCA. discussed in 
detail in the preamble to the proposed 
rule (50 FR 51797. cols. 1 and 2). requires 
EPA to deal with a number of issues 
before promulgating a test rule. Section 
4(b)(1) sets forth three additional issues 
to be included in a test rule. First, EPA 
must identify the chemical substances 
for which testing is required under the 
rule. Second. EPA is to include 
"standards for the development of test 
data." Third. section 4(b) requires EPA 
to specify the period within which 
persons required to conduct tests shall 
submit data to EPA. In determining the 
standards for development of test data 
and the period for submission of data. 
EPA's considerations shall include the 
relative costs of the various test 
protocols and methodologies that may 
be required and the reasonably 
foreseeable availability of facilities and 
personnel needed to perform the testing 
required. Section 4(b)(3)(B) sets forth the 
criteria for determining who should test. 

The preamble to the proposed rule 
discusses the section 4(b) considerations 
(50 FR 51600). Below. EPA discusses the 
comments received on these issues and 
the changes the Agency has made to its 
final regula tion. 

1. Identification of substances to be 
tested. EPA chose the chemicals for 
testing based on two broad criteria. 
Some chemicals have actually been 
tested in the past and found to contain 
2,3.7,6-substituted HDDs/HDFs. The 
others are chemicals which EPA has 
good reason to believe are contaminated 
based on structural similarities with the 
chemicals actually tested. and the use of 
manufacturing process conditions 
believed to aid the formation of dioxins 
and dibenzofurans. Thus. these listed 
chemicals contain carbon and utilize 
chlorinated and/or brominated 
compounds in their manufacture and are 
manufactured under circumstances that 
include high temperature or pressure 
and the presence of alkaline conditions. 

Contamination of the listed chemicals 
is expected to occur during manufacture. 
Thus, the focus of the testing is on 
detecting contamination at the beginning 
of the manufacturing chain to allow EPA 
to draw conclusions about the degree of 
contamination during further processing 
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of the. chemical. Comments on chemical 
identification are discussed below. 

Comment 25: The process and 
reaction conditions under which 
brominated phenolics are produced 
make it unlikely that dioxins or furans of 
concern will be formed. These chemicals 
should be removed from the list of 
chemicals to be tested. (Great Lakes p. 
17; p. 4 in comments to proposed 
amendment adding additional 
precursors; Ameribrom p. 2.) . 

Response to Comment 25: 
Confidential data detailing the 
manufacturing process and reaction 
conditions were submitted by these 
ccimmenters. These commenters 
provided detailed data to substantiate 
their claim that the processes under 
which certain chemicals are produced 
are different from those assumed by 
EPA. and that reaction conditions are 
such that HDDs/HDFs would not be 
expected to form. EPA has asked 
several clarifying questions about the 
process and reaction condition data 
submitted. The response to these 
questions will form the basis for a 
decision by EPA to exclude or waive a 
company from testing certain specific 
chemicals based on a process different 
from that expected by EPA and reaction 
conditions not expected to form HDDs/ 
HDFs. 

Even if the exclusions or waivers are 
granted. EPA will not remove the 
chemicals from the list. however. since 
another manufacturer may use the 
process specified by EPA to produce 
these chemicals. thus making production 
of HDDs/HDFs likely. 

Comment 26: EPA's list of chemicals 
to be tested is too narrow. and must be 
broadened to include all chemicals 
likely to be contaminated with HDDs/ 
HDFs. as were included on the list of 238 
chemicals from which EPA chose those 
to be tested under this rule. (EDF at p. 5; 
p. 2 of comments to proposed 
amendment adding additional 
precursors.) 

Response to Comment 26: EPA 
disagrees. The list of 238 chemicals 
which was widely circulated in July 
1985. to get early comment from all 
segments of the community most 
involved with HDD/HDF analysis. was 
compiled from every available reference 
in which chemicals theorized to contain 
HDDs/HDFs were listed. Its purpose 
was as a starting point for additional 
analysis. Its circulation was to get input 
on chemicals or classes of chemicals 
which should or shouldn't be included. 
and the reasons therefor. The 
breakdown of this list is detailed in 
Reference 43 to this rule. EPA first 
looked for chemicals which in the past 
have been tested and found to contaiJ;l 

HDDs/HDFs. Chemicals structurally 
similar to these chemicals. with a 
theoretical chemical pathway to HDD/ 
HDF formation. and manufactured under 
conditions likely to produce HODs/ 
HDFs have been listed for testing. Por 
the other chemicals. there is not a strong 
theoretical basis at present to conclude 
that the chemicals are contaminated 
with significant levels of HDDs/HDFs. 
due to lack of any documented pathway 
for HDD/HDF formation and lack of 
favorable process conditions. In several 
cases chemicals were not listed because 
contamination would occur from a 
contaminated feedstock chemical. which 
was already listed. The rationale is that 
a chemical testing contaminated will 
undergo further investigation. including 
investigation of contamination of all 
chemicals produced from the known 
contaminated chemical. Thus testing at 
this time is not indicated for the 
downstream chemicals. Finally. those 
chemicals with uses only as pesticides 
were separated into a separate list. 

The result of this selection process is 
the list of 32 chemicals. 12 manufactured 
and 20 not currently manufactured. 
which are required to be tested under 
this rule. 

Comment 27: EPA has omitted the 
halogenated anilines and benzenes and 
most diethyl ethers from consideration 
for testing. although the publication 
"Dioxins" (Ref. 15) and the support 
document (Ref. 43) cite these chemicals 
as highly likely to be contaminated. . 
Further. it is well known that heating. 
halogenated benzenes will yield PHDDs .. 
(EDF p. 4.) 

Response to Comment 27: EP~ 
disagrees that halogenated anilines and 
diethyl ethers should be added as a 
class of compounds. Although the 
halogenated anilines were cited as 
highly likely to be contaminated (Ref. 
43). the formation of HDDs/HOFs during 
their manufacture is dependent on 
specific reaction criteria of heat. 
pressure. alkalinity and duration of 
reaction employed in manufacturing the 
chemical. In most cases such conditions 
are not believed to be present in their 
manufacture. However. several 
halogenated anilines are listed as 
precursor chemicals. since they are 
believed to be conducive to the 
formation of HDDs/HDFs. and the 
application of heat during the synthesis 
of other chemicals could produce HDDs/ 
HDFs in those other chemicals. 
Conversely. peiltachlorobenzene. which 
may be predisposed to HDD/HDF 
contamination during synthesis. would 
require dechlorination in an aerobic 
environment at high temperatures to 
produce chlorinated dioxins or Curans. 
This combination of reaction conditions 

. is unlikely under current manufacturing 
processes. . 

Diethyl ethers are not dis!!ussec;l in 
either Reference 43 or in.the publication 
"Dioxins" (Ref. 15). . . 

As a result of EDP's comments and 
additional information received after 
publication of the proposed rule. EPA 
issued an amendment to the proposed 
rule (51 FR 37612; October 23. 1986). 
proposing to add 18 chlorinated and . 
brominated benzenes to the original list 
of 12 precursor chemicals. This rule 
adds 17 of those chemicals to the 
category oCprecursor chemicals and 
requires reporting under section 8(a) of 
TSCA on chemicals made from those 
precursors. If process and reaction 
condition data submitted show that 
HDDs/HDFs are likely to be formed. 
additional chemicals may be listed for 
testing. 

Comm'ent 28: EPA should require 
testing of precursor chemicals. (EDF p. 
5.) . 

Response' to Comment 28: EPA 
disagrees. The precursor chemicals are 
listed separately because they do not 
meet EPA's criteria for testing. namely. 
the reaction conditions needed to form 
HDDs/HDFs are not present. All 
published research shows that heat. 
pressure and alkalinity. or some 
combination of these conditions. are 
needed for the formation of HDDs/ 
HDFs. . 

These chemicals are listed as 
precursors because the application of 
the listed conditions during further 
chemical processing may occur. and 
may produce HDDs/HDFs in the final 
chemical substance produced. Reporting 
of process data and reaction conditions 
will help EPA determine whether any of 
the chemicals manufactured from these 
precursors should be proposed for . 
testing. . 

Comment 29: EPA does not specify 
what grade of substance must be tested. 
(Dow p.19.) 

Response to Comment 29: EPA 
requires that manufacturers test 
chemicals which are listed in this final 
rule in all grades normally marketed in 

. active commerce only if manufacture 
occurs by different processes. If 
manufacturing occurs by the same 
process under variable' conditions. the 
test substance may be a single grade: 
the grade subject to. the most intense 
heat and alkalinity for the longest 
duration. If these two factors do not 
differ for the various grades. the test 
substance should be the grade with the 
highest volume of sales. In the test . 
protocol.· the manufacturer must tell the 
Agency how many grades of the 
chemical are produced and describe the 
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reasons for choosing the grade to be 
tested. 

2. Standards for the development of 
test data. This term is defined under 
section 3(12) of TSCA and refers to the 
prescription of the information for which 
test data are to be developed and any 
analysis to be performed on such data. It 
also includes the manner in which the 
data are to be developed. the 
specification of any test protocol or 
methodology, and any other 
requirements needed to provide 
assurance of the reliability and 
adequacy of the data. These standards 
should be differentiated from analytical 
standards. which are reference chemical 
materials used to calibrate and 
quantitate specific substances. 

a. General analytical method 
consideration. The analytical 
procedures specified in this final rule for 
the quantitative measurement of HDDs/ 
HDFs in commercial products include: 
(1) The quantitative extraction or 
partitioning of the analytes from the 
commercial product; (2) separation of 
the HDDs/HDFs from interferences 
present in the extract; and (3) 
separation. identification and 
quantitatio.n of HDD/HDF congeners. 
using high-resolution gas 
chromatography (HRGC) and high­
resolution mass spectrometry (HRMS) or 
low-resolution mass spectrometry 
(LRMS). if it can be shown to be as 
effective as HRMS for a particular 
matrix. . 

The most significant difference in the 
analysis of HDDs/HDFs in commercial 
products in comparison with 
environmental and biological samples 
will be the extraction and cleanup 
procedures. The physical and chemical 
properties of environmental and 
biological matrices are typically 
different enough from the properties of 
the analytes to allow relative ease of 
separation. In contrast. the commercial 
products. in most cases. may be . 
structurally similar to the analytes. 
complicating the separation and 
necessitating the complete removal of 
the matrix to avoid interferences in the 
final determination (Ref. 24). The 
analyst is therefore confronted with a 
choice of two basic options in achieVing 
final analysis: (1) The analyst can 
develop sample preparation procedures 
that effectively separate the commercial 
product matrix from the HDDs/HDFs 
that allow for LRMS analysis at the 
LOQs designated in this final rule; or (2) 
the analyst can elect to prepare samples 
in which pome potential interference 
remains. but rely on the resolving 
capabilities of HRMS to distinguish the 
difference from HDDs and HDFs and 

potential interference at the LOQ. The 
option for use of LRMS is viable only to 
the extent that the analyst can 
demonstrate that the LOQ specified in 
this final rule can be achieved using this 
method. 

b. Detection method In the proposed 
rule. EPA chose HRGC/HRMS as the 
analytical method of detection (see 50 
FR 51801. unit IV.B.2.b.). 

Comment 30: EPA has failed to 
consider that the differences in the 
nature of halogenated compounds would 
present problems in loss of sample 
during the detailed extraction and 
cleanup procedures necessary to 
prepare s/ilmples for analysis by HRGC/ 
MS. Dow states that extensive 
experience exists with samples of the 
chlorinated species. while very little 
work has been done on the brominated 
species. Dow predicts that problems 
with chemical reactivity and heat and 
light stability will present-major 
problems in preparing these brominated 
species for analysis. (Dow p. 14; CMA p. 
45). 

Response to Comment 30: EPA agrees 
with these observations. and. based 
partly on these comments. has extended 
the required reporting deadline for 
submission of study plans for the 
analysis of totally brominated 
compounds for an additional year after 
the effective date of this final rule. The 
deadline for reporting the results of 
analyses of these compounds is within 6 
months after EPA review of these study 
plans. 

EPA has extended these deadlines 
because of the lack of experience in 
analyzing brominated compounds for 
HDDs/HDFs at these low levels. An 
extension of a year will provide time to 
modify and perfect for brominated 
compounds the methods used to analyze 
chlorinated compounds. The additional 
time also allows more freedom in 
scheduling available laboratory capacity 
to perform these analyses. 

Comment 31: Dow noted that the 
HRMS recommended for testing would 
not scan the atomic mass unit range but 
would use single ion monitoring. 
Because of the difference in atomic mass 
between chlorine and bromine. Dow 
asserts. many of the instruments used 
for molecular ions up to 
octachlorodioxins and octachlorofurans 
are not suitable for any brominated 
materials above the tribrominated 
compounds (e.g .• tetra thru hepta). This 
will result in the necessity of procuring a 
separate instrument for detection of the 
chlorinated and brominated congeners. 
Dow notes that their instrument. a 
quadrupole mass spectrometer with 
molecular ion capability up to 600 

atomic mass units. would allow analysis 
up to and including the pentabrominated 
congeners. but would not allow similar 
analysis of hexa- or heptabrominated 
congeners. (Dow p. 14). 

Response to Comment31: EPA agrees 
that Dow may need a separate 
instrument to analyze for higher 
brominated HDDs/HDFs, but notes that 
newer quadrupole instruments capable 
of extending detection at the higher 
atomic mass units Tequired for the 
brominated HDDs/HDFs are available 
(Ref. 36). EPA recognizes that the 
analyses of these compounds can 
possibly best be achieved using 
magnetic sector focusing instruments. 
This final rule does not define the 
resolution mode (increment of mass/ 

. mass of interest) necessary to complete 
the analysis. Since HRMS magnetic 
sector instruments may be operated in 
either high or low resolution modes. the 
analyst has the opportunity to define 
instrument parameters to meet the 
requirements for a specific analysis. 

This does not mean that 
manufacturers required to analyze 
brominated dioxins and furans must 
make large additional investments in 
new intrumentation solely for the 
purpose of completing analyses for these 
chemicals. EPA expects that these 
manufacturers will make arrangements 
to contract these analyses out or lease 
time on available instruments using 
their own analytical support staff to 
perform analyse~. rather than commit 
the funds necessary to purchase these 
instruments. 

c. Method sensitivity. As EPA. 
discussed in the proposed rule a chief 
concern in using any analytical method 
is the ability to achieve the desired level 
of detection/quantitation. 

Comment 32: There is a definite 
possibility of decreasing analytic 
sensitivity as the analyses for the more 
highly substituted HDDs/HDFs are 
attempted. There are three reasons for 
this predicted loss in sensitivity: (1) The 
additional halogens will result in lower 
volatility and thus greater tendency for 
the compound to either adsorb or find 
cold sites in the column. thereby 
preventing elution or detection; (2) the 
mass spectrometer will experience a 
loss in sensitivity as the degree of 
halogenation of a congener increases. 
because the mass spectrometer detects 
molecules. rather than grams of 
substance. Thus, higher halogenated 
congeners. having fewer molecules than 
lower halogenated congeners. will be 
more difficult to detect and quantify (3) 
a considerable additional loss in 
sensitivity (40 to 50 percent) can be 
expected in going from tetra to hepta 
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halogenated congeners because. in the 
case of the tetra halogenated congeners. 
3 major molecular ions carry . 
approximately 3S percent of the ion 
current. while in the hepta halogenated 
congener. 6 major molecular ions carry 
23 percent of the ion current. These 3 
factors can be expected to result in a 
loss of 50 percent analytical sensitivity 
in going from the tetra to the hepta 
halogenated congeners. (CMA p. 28). 

Response to Comment 32: EPA did. in 
fact. consider this situation. and 
generally agrees with this comment on 
the loss of analytical sensitivity. 
However. LOQs have been adjusted 
based on toxicity of the congeners 
relative to the toxicity of 2,3,7,S-TCDD. 
This adjustment has allowed the LOQ' 
for the heptahalogenated dioxins to rise 
to 100 ppb, 3 orders of magnitude less 
sensitive than that proposed. The LOQ 
for all congeners higher than tetra have 
been adjusted so that all are less 
sensitive than the 0.1 ppb and 1 ppb 
proposed for HDDs and HDFs 
respectively. These adjusted LOQs 
should more than compensate for the 
predicted loss of analytical sensitivity 
for the higher halogenated congeners, . 
since the loss of analytical sensitivity 
from tetra- to heptahalogenated is only 
50 percent, and the adjusted LOQs offer 
a level 3 orders of magnitude higher. 

d. Quality assurance/quality control 
(QA/QC) procedures. In the proposed 
rule, EPA specified QA/QC 
requirements, including reproduceability 
of ±10 percent for at least 2 analyses of 
the same isotopically labeled HDDs/ 
HDFs spiked to a concentration of the 
LOQ, and determination of the LOQ by 
recovery within 70 to 130 percent of the 
amount spiked for the internal 
calibration standard which has run 
through the entire chemical analysis. 
Otherwise documented corrective 
actions must be taken and the sample 
set musi be rerun. 

Comment 33: EPA has set QA/QC 
requirements that are far too stringent. 
Crummet et al. reported in their review 
of a human adipose study (Ref. 7) that 8 
of the world's most experienced 
laboratories in HDD/HDF analysis 
reported highly variable results (e.g., 
more than 50 percent higher or lower 
than background and spiked levels). 
Recovery of spiked samples ranged from 
27 to 100 percent. Crummet et al. also 
found that, although interlaboratory 
agreement is good for experimental 
work, many values still differ by 100 
percent or more, even in matrices 
(tissue) that are not nearly so difficult to 
extract or cleanup as chemical product 
samples. Experienced laboratories, 
Crummet observes, have not achieved 

reproducible spiked sample results 
"within ±10 percent of each other," and 
recoveries "within 70 to 130 percent of 
the amount spiked," as EPA specified, 
and such an expectation on replicate 
samples at the LOQ specified is not 
scientifically sound. Analytical chemists 

. always strive for narrow limits but 
recognize that this cannot be achieved 
unless they are operating orders of 
magnitude above the LOQ since that 
value is defined as the limit where they 
can first assign a legitimate quantitative 
number to the concentration. The 
generally accepted lower limit of 
recovery has been 50 percent and 
changing this percentage of required 
recovery could greatly increase the 
protocol development and the analysis 
costs." (Dow p. 15-20 CMA p. 30). 

Response to Comment 33: EPA agrees 
that the reproducibility and recovery 
requirements are overly stringent for the 
LOQs specified, and, based on the 
observations outlined above, will accept 
an adjustment in precision to ±20 
percent, and an adjustment in recovery 
to 50 to 150 percent. The internal 
standards added at initial sample 
preparation are subjected to each phase 
of extraction, separation and cleanup as 
experienced by the native HDDs/HDFs 
which may be present in the sample. 
Thus, the final quantitation using the 
ratio of responses of the native HDD/ 
HDF to the internal standard pairs 
compensates for the recovery through 
the method. 

e. Analytical standards. In specifying 
HRGC/HRMS to perform the analysis in 
the proposed rule, several possible 
methods of quantitation were examined, 
based on analytical standards of 2,3,7,8-
HDD/HDF compounds in concentrations 
similar to the concentration range of 
interest (0.1 ppb for 2,3,7,8-HDDs and 1.0 
ppb for 2,3,7,8-HDFs) found in chemical 
products to be tested. 

Quantitation using internal standards 
was selected as the preferred method in 
the proposed rule, because the use of 
internal standards can provide 
continuous monitoring of extraction 
efficiency and method precision in the 
analysis of actual product samples; thus 
the internal standards may provide 
information on matrix effects. Since the 
HDD and HDF compounds of greatest 
concem are those substituted at the 
2,3,7,8 positions, EPA speCified that 
these compounds (isotopically labeled) 
be used as reference standards in the 
proposed rule. These analytic standards 
are expected to be available from at 
least one manufacturer at the time this 
rule becomes effective. (See comments 
to the proposed rule submitted by 
Cambridge Isotope Laboratories). 

Comment 34: CMA's review of the 
availability of standards required 
indicates only 1 of the required 30 
brominated and 23 of the 30 required 
chlorinated standards are available. 
(CMAp.38). 

Response to Comment 34: EPA relies 
on comments submitted by Cambridge 
Isotope Laboratories in which its 
president, Dr. Joel Bradley, states that 
all chlonnated and brominated 
standards required in the proposed rule 
will be available by the time this rule is 
promulgated, with the possible 
exception of 1,2,3,4,6,7,8- and 
1,2,3,4,7,S,9-HpBDF. 

3. Period for submission of test data. 
EPA proposed that manufacturers 
subject to the testing requirements of 
this rule submit protocols developed for 
the analytical methodology within 6 
months after promulgation of a final 
rule, and that test results for the listed 
chemicals be submitted no later than 1 
year after EPA review of protocols for 
analytical methodology. 

Comment 35: EPA should extend the 
time for completing the analyses for all 
chemicals, and analyses for brominated 
congeners should be extended even 
more. All previous work has been done 
on chlorinated compounds, and even 
that is state-of-the-art. In addition, the 
brominated HDDs/HDFs are expected 
to present additional problems such as 
chemical reactivity and heat and light 
instability. (CMA p. 45; Dow p. 13; Ethyl 
p.l; Vulcan p.l; Ameribrom p.l; Great 
Lakes p.l). 

Response to Comment 35: EPA agrees 
that the time should be extended for 
development of Drotocols, since most of 
the methods devefopment work will be 
done during that period. However, the 
time allowed for actual analysis, once 
the method has been developed, can be 
decreased from 1 year to 6 months. 
Further, EPA agrees that additional time 
is needed to adapt and develop methods 
for analysis of the brominated 
congeners, since very little work has 
been done in this area. Therefore. EPA 
has adjusted the schedule for 
development of methods and submission 
of protocols to 1 year for predominantly 
chlorinated compounds and 2 years for 
predominantly brominated compounds. 
Time for analysis has been adjusted to 6 
months after EPA review of the protocol. 

Comment 36: EPA should require 
tiered testing within the testing scheme 
for brominated chemicals so that 
brominated diphenyl ethers are tested 
before brominated phenolics and their 
derivatives, and so that 
Tetrabromobisphenol-A is tested before 
any of its derivatives. The rationale for 
this scheme is that the more difficult 
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analytical problems posed by the 
brominated diphenyl ethers will 
facilitate the,development of an _ 
analytical method for the phenolics, and 
that Tetrabromobisphenol-A ~s the 
parent compound should be tested 
before its derivatives, since the only 
source of HOOs/HOFs in the derivatives 
would be from the parent compound. 
(Great Lakes pp. 46 thru 50). 

Response to Comment 36: EPA agrees' 
with the expected difficulty of testing 
diphenyl ethers, since the molecule isso 
similar to the HOF molecule that 
separation of the matrix will be difficult. 
However, the logic of testing the more 
difficult compound first seems reversed. 
In any case, the decision about which 
compounds to test first is an internal 
management decision to be made by 
each manufacturer depending (l)n the 
circumstances. EPA has added an extra 
year to the timetable for testing of 
brominated compounds, and believes 
each manufacturer should determine 
testing priorities within that time. 

EPA listed the derivatives of 
l'etrabromobisphenol-A because the 
contamination is' expected to result from 
manufacturing conditions the same as or ' 
similar to those for the parent 
compound, not as a result of a 
contaminated feedstock, as would be 
the case if the contamination is 
expected to result from the parent 
compound. However, EPA will leave 
testing order or priority up to each 
manufacturer. 

4. Persons required to test.-Persons 
required to test has been fully discussed 
in the preamble to the proposed rule 
under Unit IV.B.4. (50 FR 51803, Dec. 19, 
1985). EPA has found that there is 
insufficient data and experience upon 
which to determine or reasonably 
predict the effects of the manufacture, 
processing, distribution in commerce, 
use, and disposal of the chemicals 
subject to the testing requirements of 
this rule. Therefore, in accordance with 
section 4(b )(3)(B) of TSCA, 
manufacturers and processors are 
responsible for testing. 

It is expected that in all cases subject 
to this rule, testing will be performed 'by 
each of the manufacturers on the most 
appropriate grade of the substance they 
produce, and that part of the cost of ' 
testing will be passed on to the 
processors through the pricing 
mechanism, thereby enabling them to 
share in the costs of testing. Section 4(c) , 
of TSCA permits a manufacturer to 
obtain exemptions from testing if the 
substance it produces is equivalent to a 
test substance and testing the substance 
would result in generation of duplicative 
data. A manufacturer will not be 
permitted to obtain an exemption based 

upon another manufacturer's testing 
unless it can demonstrate that the 
substance it produces is equivalent to 
the substance being ,tested. A 
manufacturer must designate the test 
substance it believes is equivalent to the 
substance it produces and submit 
detailed, complete process and reaction 
condition data to substantiate its claims 
of equivalence. 

Processors will be called upon to 
sponsor testing only if manufacturers 
fail to do so; however, in some cases 
processors may be required to provide 
reimbursement directly to those 
sponsoring this testing. If the 
manufacturer does not submit a letter of 
intent to perform testing within the 45-
day period, EPA will issue a notice in, 
the Federal Register to notify all 
processors of the subject chemical. The 
notice will state that EPA has not 
received letters of intent to perform 
testing and that current processors will 
have 45 days to submit either a letter of 
intent toperform the test or an 
exemption application for such testing. 
Each processor who submits a letter of 
intent to perform testing will be 
obligated to submit a proposed study 
plan and, ultimately, to perform testing. 
If processors are required to sponsor 
testing, they may apply for exemptions 
from testing by submitting process data 
to demonstrate equivalence. 

If no manufacturer or processor 
submits a letter of intent to perform 
testing, EPA will notify all 
manufacturers and processors, either by 
notice in the Federal Register or by 
letter, that all exemption applications 
will be denied and that within 30 days 
all manufacturers and processors will be 
in-violation of the rule until a proposed 
study plan is submitted for required 
testing. 

5. Chemical screening methods. In the 
preamble to the proposed rule, EPA 
noted that all chemical screening 
methods investigated were either as 
expensive as the required testing or 
were unreliable. EPA requested 
comments and information on the 
availability of a screening method which 
could be used to determine whether the 
full-scale analysis would be necessary. 

Comment 37: EPA should allow a 
manufacturer to test for the most likely 
congener to form based on predictive 
reaction chemistry, and if that congener 
was not quantifiable, discontinue further _ 
testing. Dow cited an analytical effort in 
which reaction chemistry predicted that 
dichloro dioxins would predominate. 
and analysis ratified that prediction. 
(Dow p. 10; April 22 Transcript pp. 86 
and 87)., 

Response to Comment 37: EPA finds 
three drawbacks to this approach. First. 

the predicted congener mayor may not 
be formed according to the most 
probable reaction pathway. For 
example. in the case of 
pentachlorophenol. reaction conditions 
favorable to the formation of dioxin 
should yield a predominance of 
octachlorodioxins as reaction products; 
yet a large number of lower chlorinated 
dioxins are routinely observed as well. 
Additionally. under this scheme. a 
significant level'of a congener different 
from that predicted or analyzed for 
would never be measured or reported. 
Finally. any chemical subjected to this 
type of screen would have to undergo 
extraction and cleanup identical to that 
required for the required HOD/HOF 
analysis. Because extraction and 
cleanup comprise most of the testing 
cost for a given sample. very little 
economic advantage would be realized 
by adopting such a screen. 

Comment 38: EPA should allow a 
screen for total dioxins at a level of 0.1 
ppb. and. if none were found. the 
chemical could be considered "clean." 
with no further analyses necessary. 

Response to Comment 38: EPA finds 
this approach acceptable in terms of 
evaluating the chemical from a potential 
health risk standpoint, but EPA did not 
propose this screen, believing it 
unacceptable to manufacturers in degree 
of difficulty and cost of the method. As 
noted above in the Dow comment. the 
chemical subjected to such a screen 
would necessarily undergo extraction 
and cleanup procedures identical to a 
sample prepared for the standard HOO/ 
HOF analytical methods now in use; 
thus EPA believes no substantial cost 
saving would be realized. and the 
manufacturer could incur large 
additional costs to test for congeners if 
the screen resulted in HOOs/HOFs 
above the level of 0.1 ppb. 

EPA has not found a perfect chemical 
screening method which is acceptable 
both in terms. of sensitivity and cost 
effectiveness when compared to the 
analytical approach outlined in this' final 
rule. However. EPA will consider results 
from a screen for total HOOs/HOFs at a 
level of 0.1 ppb for HOOs/HOFs. or 0.1 
ppb for HODs and 1.0 ppb for HOFs. for 
which a protocol must be submitted and 
reviewed by EPA. The screen must be 
carried out 'using acceptable methods as 
described in the protocol reviewed by 
EPA. 
. Should EPA identify a chemical 

screening method which it believes 
suitable both in terms of sensitivity and 
cost. EPA may amend this rule to permit 
submission of results from that method. 
. Since the publication of the proposed 

rule. EPA has further investigated the 
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possibility of chemical screens and has 
identified the following chemical 
screening methods: 

a. Derivative testing. This method 
relies on the conversion of lower 
halogenated dioxin or furan compounds 
to the octahalogenated configuration 
and the analysis for the presence of 
these octahalogenated species. At 
present. there is disagreement among 
industry and academia as to the efficacy 
and validity of this method as a 
predictor or screen for higher 
substituted PHDDs/PHDFs. primarily 
because of the unresolved issue of yield 
(e.g .• to what degree the conversion from 
the lower halogenated to the 
octahalogenated configuration takes 
place). At least one investigator. 
however. has had limited success in 
converting lower substituted PCBs to 
fully substituted octachlorinated 
biphenyl (Ref. 36). 

b. Reverse phase chromatography 
with UV detector. A calculated LOQ of 
0.167 ppb has been achieved on internal 

. standards (5ng/30g) of isotopically 
labeled 2.3.7.8-TCDD (Ref. 36). EPA has 
not yet determined whether this method 
is applicable as a chemical screen in 
terms of reliability or laboratory 
reproducibility on a consistent basis. 

c. Short column GC with halogen 
detector. The halogen detector is a very 
sensitive instrument which relies on 
electron capture or conductivity 
detection to calculate the amount of 
halogenated species. The short column 
GC can be used to separate other 
interferences which are normally not 
able to be isolated using standard 
methods for sample extraction and 
cleanup. However. one investigator 
reported that in· using this method in 
analyzing pentachlorophenol. the 
chlorinated diphenyl oxide almost never 
separated. often giving false positives in 
the analysis. 

d. Total GC separotion with MS as 
detector. This method relies on the 
separation of the various PHDD/PHDF 
homologs using gas chromatography, 
after which mass spectrometry is used 
to detect the individual homolog. This is 
made possible by defining the "window 
of separation" for each homolog. 

6. Bioanalyticaj screening methods. In 
the preamble to the proposed rule, EPA 
noted that it had investigated 
radioimmunoassay (Refs. 1 and 23); 
arylhydrocarbon hydroxylase (AHH) 
induction (Refs. 6 and 28); cytosol 
receptor assay (Ref. 2); an early life 
stage bioassay (Ref. 17) and an in vitro 
keratinization assay (Ref. 20). As 
outlined in the proposed rule. the 
primary advantages of the 
radioimmunoassay. the AHH and the 
cytosol receptor assay are relatively low 

cost and rapidity. The disadvantage of 
these techniques in general is that they 
do not n~cessarily respond to specific 
isomers of HDDs and HDFs; they 
respond to other compounds such as 
halogenated biphenyls. azobenzenes, 
and nonhalogenated polynuclear 
aromatic hydrocarbons, and each 
technique is less sensitive than 
available mechanical analytical 
methods. The in vitro keratinization or 
E.L.S. bioassays more recently have 
provided possibly more specificity for 
determining the presence of 2,3,7.8-
HDDs/HDFs. Both techniques have been 
demonstrated to give roughly 
comparable results with HRGC/MS 
analysis of total PCDDs and PCDFs in a 
PCB fire soot (Ref. 16), and fly ash from 
a municipal incinerator (Ref. 17). 

It is important to note that each of the 
bioassay techniques is most sensitive to 
the presence of 2.3.7.8-TCDD as opposed 
to other HDDs/HDFs. It is speculated 
that the relative response to other HDDs 
and HDFs might be dependent on 
halogen substitution in the 2,3.7.8 
positions and ultimately to the toxic 
potential of the compound. It is also 
important to note that the range of 
compounds evaluated with each of these 
bioassay techniques is somewhat 
limited. EPA believes that evaluation of 
commercial products for the presence of 
HDDs and HDFs with any of these 
bioassay techniques could be a valuable 
screening tool, particularly in terms of 
time and resources necessary for the 
chemical preparation and instrumental 
analyses of these chemicals. At this 
time, EPA does not have sufficient data 
to determine the adequacy of these 
bioanalytical techniques and whether . 
they are sensitive enough to achieve the 
level and specificity of detection 
necessary to quantitate 2.3.7.8-HDDs/ 
HDFs at very low levels. Additionally. 
the economic advantage of these 
methods relies in large measure on the 
number of samples run; only in large 
(bulk) analyses would significant 
savings in cost be realized over other 
recommended methods such as GCMS. 
etc. For such bulk sample analyses. the 
method also must be standardized in 
terms of reproducibility and reliability; 
it must be available for routine analyses 
on a large scale. These methods. while 
currently undergoing further 
development, are not yet acceptable for 
screening purposes. 

v. Economic Analysis of Final Rule 

A. Estin70ted Cost of Testing Program 
Under Section 4{a}{1}{A) 

This portion of the preamble presents 
EPA's estimate of the total cost of this 
rule and reviews the potential 

marketplace effects identified by EPA. 
The estimated costs and expected 
impacts are discussed in detail in the 
economic analysis prepared in support 
of this rulemaking. Much of the 
information reviewed in the economic 
analysis is CBI and is not available for 
public review. This analysis is in the 
rulemaking record for this rule. A non­
CBI version of the economic analysis 
has been prepared and is available for 
public review. Estimated costs and 
expected economic impacts of the 
rulemaking are summarized below. 

Information incorporated in the 
economic analysis was found in a 
variety of sources; a detailed account of 
the specific information sources used in 
the economic analysis is available in the 
public record. In brief. EPA contractors 
initially provided estimates of the 
production volumes. process. and uses 
of each chemical. as well as the identity 
of each manufacturing or importing firm. 
These data were verified by review of 
the available technical literature. and by 
direct contact between EPA and ' 
representatives of the manufacturing 
firms. In those cases where information 
was not available directly from industry 
sources or from the literature, estimates 
were made from the best available 
information. Much of the information 
submitted to the EPA from 
manufacturers was claimed confidential. 

Assessment of the potential for 
significant adverse economic effects on 
the chemical industry as a direct result 
of this rule was performed using EPA's 
standard method for measuring impacts 
of TSCA section 4 testing rules. The 
economic analysis estimates the costs of 
conducting the required testing and 
evaluates the potential for significant 
adverse economic impact as a result of 
these test costs by examining four 
market characteristics of each chemical: 
(1] Price sensitivity of demand, (2) 
industry cost characteristics, (3) 
industry structure, and (4) market 
expectations. If there is no indication of 
significant adverse effect for an 
individual chemical, no further 
economic analysis is performed; 
however. if a potential for significant 
adverse impact is identified for a 
specific chemical. a more 
comprehensive and detailed analysis is 
conducted which more precisely reviews 
the magnitude and distribution of 
expected impact on that chemical. In 
keeping with the worst-case cost 
methodology incorporated in the 
economic analysis, at each point in the 
analysis where a wide range of costs 
can be justified. a highest cost scenario 
has been assumed so as not to 
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underestimate the potential burden 
borne by the firms subject to testing. 

Of the 32 chemicals subject to this 
tesling rule, 12 have been identified as 
chemicals currently being manufactured 
or imported. Fourteen firms have been 
identified as manufacturers or importers 
of one or more of these twelve 
chemicals. Because each manufacturer. 
uses a unique production process and 
unique equipment and raw materials 
which could lead to contamination of 
the chemical by HDDs/HDFs, each 
manufacturer/importer is required to 
test its own chemical product. In total, 
32 unique chemical products have been 
identified by EPA as subject to this 
testing rule. 

The total cost for performing the 
requisite testing on the 32 chemical 
products is estimated at'$2.37 million. 
This estimate of the total cost of the 
testing program is composed of three 
elements; development of analytical 
methods for the determination of HDDs/ 
HDFs in the subject chemicals, synthesis' 
of analytic standards"and the analysis 
of each sample. 

1. Methods Development. Testing for 
the specified HDD/HDF congeners.in 
commercial chemical products will 
require that methodologies for preparing 
and testing samples be developed for 
each chemical. Testing firms are free to 
use the most cost effective method of 
clean-up and analysis that they can 
identify to meet the test requirements 
and QA/QC requirements. EPAbelieves 
that it is in the best interest of the 
testing firms to coordinate their method 
development activities in order to 
minimize total cost. 

EPA estimates that the upper bound 
cost for methods development for the 
testing specified in this rule is $1.25 
million. In the economic analysis for- the 
proposed rule, EPA estimated methods 
development costs at $600,000; lit 
comments to the proposed rulei.seyeral 
commenters questioned this'cost 
estimate, including Great liakes 
Chemical Company, which claimed that 
the actual methods development costs 
would be equivalent to 10 person-years 
of analytic chemist labor valued at 
$125,000 per person-year. The total cost. 
for methods development would then be 
$1.25 million. Due to the difficulty'of 
projecting costs prior to the performance 
of the methods development. EPA lias 
adopted this estimate as a reasonable 
upper bound. ' 

2. Synthesis of analytical standards .. 
To conduct the sample'analyses, any 
requisite analytical standar.ds.whiciLare 
not available will have, to be 
manufactured..The acquisition cost· for 
commercially: available standards are 
included' in the cost of each ,a ample 

analysis, but costs for synthesizing and 
producing standards that are not 
commercially available upon the 
promulgation ofthe rule are a unique 
cost of the rule. EPA estimates that there 
will be no uniq~e cost for analytic 
standard manufacture due to this rule. 

In the economic analysis supporting 
the proposed rule, the cost for analytic 
standards was estimated at $182,000. 
This estimate was based upon the 
manufacture oft8 standardswhiCh,were 
unavailable at that time. In comments to 
the proposed rule, one commenter, 
Cambridge Isotope Laboratories (CIL), 
responded that CIL was in the process 
of manufacturing for commercial sale 
the 18 unavailable standards. 
Subsequent communications between 
EPA and CIL have demonstrated to the 
satisfaction of EPA that the standards 
are indeed available at this time. 
Therefore, costs for the synthesis of 
analytical standards due to this rule are 
estimated at·$O. 

Other commenters to,the proposed 
rule commented that the costs for' 
analytic standard synthesis were 
underestimated· because EPA had not 
taken into account additional (non 
2,3,7.8-substituted) standards which 
would be required to conduct the sample 
analyses. EPA has concluded that there 
will be no additional cost because the 
additional standards are not necessary 
to conduct· the sample analyses. 

3. Sample analyses. The total cost for 
sample analysis is estimated at 
approximately $1.12 million. Each 
sample analysis is expected to cost from, 
$2,000 to $5,000, and each chemical 
product may be analyzed up to 7 times 
for an upper bound testing cost of 
$35,000 per chemical product; An 
estimated 14 manufacrurers.wmtest an 
estimated 32.sample sets:for 
approximately $1.12.million. 

Costs for sample analysis are lower 
than the sample analysis' costs 
estimated in the economic analysis for 
the proposed rule. Two factors account 
for the reduced cost estimate. The 
number of chemicals subject to testing is 
smaller-12 commercially. available 
chemicals in the final rule as opposed to 
the 14 commercially available chemicals. 
included in the proposed rule" Secondly. 
additional information· on 
manufacturers/importers gathered in the 
interim followinffithe yublication,oi the 
proposed rule'nas shown that. some; 
firms orjgjnally, identified·as. 
manufacturers or'importers of some 
chemicals:are,not current manufacturers, 
or importers:. 

B. Anticipated Economic Impact Under 
Section 4(a)(1}(Jf} 

A review. of. the costs allocated to 
each manufacturer and chemical 
indicates that the probability of 
significant adverse economic impact for 
seven chemicals is ver-y low. However, 
the cost analysis indicates potential for 
significant adverse economic impact for 
the five remaining chemicals. These five 
chemicals were therefore reviewed in 
greater detail. After further' 
investigation, EPA has determined that' 
the likelihood of adverse economic 
impact of'three of the five chemicals is 
low. Each of the five chemicals is 
discussed below. Specific costs 
allocated to each chemical and the 
impact level calculated for each 
chemical are not reported here, in most 
cases, because the data used:in the cost 
calculations are CBI. 

1. Tetr.abromobisphenol-ADiacrylate. 
The calculated impact level for 
Tetrabromobisphenol-A (TBBPA) 
diacryIate indicates that the probability 
of adverse economic impactis very high. 
Further investigation into the market. 
characteristics of this chemical indicates 
a high likelihood that the chemical wilI 
be withdrawn from the market by its 
manufacturer, ARCO SpeCialty 
Chemicals. ARCO did not submit· 
comments to the proposed rule; 
however, direct contact between EPA 
and a representative from the 
manufacturer verified thatTBBPA 
diacrylate is a low. volume specialty 
flame retardant which has beeIL 
manufactured on a developmental basis 
only. The annualized allocateditest costs 
for TBBPA diacrylate are confidential, 
but are believed to. be higher than the 
manufacturer's annual.revenue from the 
product..Given these costs, Horsehead 
Industries, which recently, acquired 
ARC a Specialty Chemicals, will 
probably cease manufacture and 
distribution of the chemical if faced with 
the testing costs" 

2. 2,3,5;6-Tetrachloro-2,5-
cyclohexadiene-l;4-dione·(Chloranil}. 
The estimated;costs allocated to the 
chemical chi ora nil raise the probability 
of adverse economic impact. Further 
investig!1tion of the market 
characteristics of chloranil indicates 
that firms importing small amounts of: 
chloranil may cease importation 
(similarly,.firms.which,have in the'past 
imported chloranil may be prevented 
from re-entering the market);due,to the 
testing'casts: Ohe or more firms 
importing'cli'lt)J:anil'in significantly 
higher-volumes wiJl'be able to provide 
any necessary supply displaced!from the 
other firms. 
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Six firms are believed to b~ current or 
recent importers of chloranil; however. 
only one or two of the importing firms 
are also chloranil manufacturers. The 
other importers purchase their supply of 
chloranil directly from the 
manufacturing firm(s}. Due to the small 
volumes believed to be imported by the 
non-manufacturing firms. the annualized 
allocated test costs represent a 
substantial proportion of the revenue 
attributable to chloranil. Therefore. it is 
anticipated that the non-manufacturing 
importers will exit the market (or avoid 
re-entering the market) rather than 
contribute to the testing program. The 
firm(s} which are both manufacturers 
and importers will then provide the 
additional supply of chloranil and pay 
for a greater portion of the testing costs. 

The importing firms which may be 
displaced from the market are among 
the smallest firms subject to this 
rulemaking. However. these firms import 
relatively small quantities of chloranil. 
and none are financially dependent 
upon chloranil. Withdrawing from the 
market for chloranil (or remaining out of 
the market) will not adversely affect any 
of the non-manufacturing importers. 

3. Tetrabromobisphenol-A-Bis-2.3 
dibromopropylether. 
Tetrabromobisphenol-A-Bisethoxylate. 
and Allylether of Tetrabromobisphenol-. 
A. The estimated testing costs allocated 
to each of these three chemicals 
indicated the possibility of significant 
adverse impact. Additional investigation 
into the market characteristics of each 
chemical indicates that the probability 
of significant adverse impact is low. 
Much of the information upon which this 
conclusion is based is CHI and is 
therefore not available for public 
review. In general. this conclusion is 
based upon the following observations: 
(1) Each of these three chemicals is a. 
brominated flame retardant. Demand for 
brominated flame retardants has 
expanded rapidly. and market 
expectations for brominated flame 
retardants are optimistic; (2) EPA 
believes that demand for each of these 
chemicals is relatively insensitive to 
changes in price because of a lack of 
substitutes which are comparable in 
terms of price and/ or performance: and 
(3) The structure of the markets for each 
chemical supports the conclusion that 
the testing costs will not cause a 
significant adverse impact. 

C. Testing Costs as a Barrier to Market 
Entry 

After this rule takes effect. any firm 
wishing to initiate manufacture of any of 
the 32 subject chemicals will incur costs 
for methods development and sample 
analysis. These costs will serve as a 

barrier to entry into the markets for 
these chemicals. This effect will be most 
significant for firms wishing to initiate 
production or importation of only a 
small volume of one of the subject 
chemicals. However. the regulation 
provides an opportunity for obtaining 
waivers from testing in certain 
circumstances. 

D. Costs of Reporting Under Section 8 

1. Section B(a}: The costs of reporting 
under section 8(a} are minimal. Under 
the section 8(a} rule. submission of four 
different sets of reports are specified: (1) 
Submission of production process and 
reaction conditions for chemicals 
identified as precursors; (2) submission 
of certain existing data for the 32 
chemicals listed for testing in this rule; 
(3) production volume. process and 
reaction conditions. use. exposure. and 
disposal data for chemicals testing 
positive for HDDs/HDFs; and (4) 
process and reaction conditions on 
chemicals testing negative for HDDs/ 
HDFs may be required by EPA if any 
other manufacturer of the same 
chemical discovers HDD/HDF 
contamination. 

Three unique sets of information will 
be submitted for the four reporting 
categories outlined above. The first set 
will be reported by firms manufacturing 
or importing a chemical which tests 
positive for HDDs/HDFs. These firms 
must report to EPA on production 
volume. use. exposure. disposal. and 
process conditions under which their 
products are manufactured. The second 
set consists of firms manufacturing or 
importing any of the 32 chemicals 
subject to testing for which quantitative 
analyses for HDDs/HDFs has already 
been conducted. These firms will be 
required to report test results and test 
protocols. and the firms will fall into the 
first set if the results submitted indicate 
HDD/HDF contamination. The third set 
is composed of processors of precursor 
chemicals and manufacturers/importers 
of chemicals free from HDD/HDF 
contamination when at least one 
manufacturer or importer of the same 
chemical tests positive for HDD/HDF 
contamination. Processors of precursor 
chemicals will be required to submit 
data on process and reaction conditions 
for their chemical. If manufacturers/ 
importers of chemicals free from HDD/ 
HDF contamination are required to 
report. that determination will be made 
in a rulemaking following the receipt 
and evaluation of the testing data. 

. Reporting on previously conducted 
tests should cost reporting firms from 
$273 to $546 for each chemical 
previously tested (Ref. 37). Those costs 
include from 2 to 4 hours of managerial 

labor to review the rule. 4 to 8 hours of 
technical labor to collect the test and 
methodology data. and 2 to 4 hours of 
clerical labor. Any firms reporting 
positive identification of HDD/HDF 
contamination will also be subject to the 
costs detailed below. 

Firms subject to reporting due to 
positive results indicating contamination 
must report the following information: 
chemical production volume. use. 
process and reaction conditions. 
disposal. and exposure data. This 
information should be submitted on the 
EPA form printed under § 766.64. It is 
estimated that completion of this form 
will require from 40 to 80 hours from 1 
industrial chemist and 1 process 
engineer (Ref. 37). In addition. 4 to 8 
hours of managerial time will be 
required for initial review of the rule. 
legal review of the rule. and final review 
of the form. Four to 8 hours of clerical 
time will be required for completion of 
the form. For firms reporting on multiple 
chemicals. managerial and clerical time 
may be a one time cost. The direct costs 
of filing the form will range from $1.607 
to $3.214 per chemical (Ref. 37). 

Firms required to report because they 
manufacture a chemical made from a 
precursor chemical listed in this rule 
must provide their production and 
process and reaction conditions. The 
direct costs of filing the form will fall in 
the range of $944 to $2.551. The costs are 
based on the contribution of from 20 to 
60 hours of labor from 1 industrial 
chemist and 1 process engineer. plus 
managerial labor to review the 
information ilnd clerical labor to prepare 
the submission (Ref. 37). 

2. Section B(c}: Submission of two sets 
of adverse reaction conditions are 
specified in this rule. Any reports of 
significant adverse reactions to HDDs/ 
HDFs must be submitted by 
manufacturers of any of the 32 
chemicals listed for testing in this rule. 
Once the testing has been conducted. 
those firms finding a positive test result 
indicating contamination by HDDs/ 
HDFs for any of the 32 chemicals will be 
subject to the second part of the section 
8(c} Data Call-In for reports of 
significant adverse reactions to the 
chemicals testing positive for HDD/HDF 
contamination. 

Of the 32 chemicals subject to this test 
rule. an indeterminate number may be 
identified as contaminated with HDDs/ 
HDFs. Without knowing the number of 
firms which currently maintain records 
of significant adverse reaction due to 
HDD/HDF contamination and the 
number of contaminated chemicals. the 
precise costs of the section 8(c} 
requirement cannot be determined. The 
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costs for anY'individual firm required to 
report will be ccmposed of the following 
elements:'review'of:the rule, fi,lesearch 
for records subject to, reportingireview, 
of any records identified.for GBI, costs 
for copying identifiedrecOrds;,and:the 
cost for submission to EPA" 

Both fixed and variable oosts,will be 
incurred by 'each Jirm, manufacturing,or 
importing a chemical'identified as, 
contaminated with HDDs/HDFs. It is 
estimated thatJor each,firm,reporting,,1 
to 2 hours of manageriaJ labor, wmbe. 
expended to review this,rule .. and 3,to 6 
hours oftechnicallabor will De 
expended to search filesJor reports of 
significant adverse reactions. For each, 
such report located, the reporting firm 
will incur clerical costs to reproduce and 
prepare the document for submission 
and additional managerial costs'to 
review the report for CHI: The,direct 
costs for each firm subjj:lcUo this Data 
Call-In will be from $150 to $300. plus 
$80 per 10 page report submitted (Ref. 
38). 

Every firm subject to the initial 
section 8(c) requirement will incur costs' 
to review the rule and conduct a file' 
search. If any reports ,are located;, 
preparation,and review of the response, 
to the Agency will,entail additional 
costs. Firms manufacturing or, importin~, 
chemicals which,test positive for HDDI 
HDF contamination will also incur costs 
for review. of the rule; file search. an, 
response to the Agency,:rhough the 
firms subject to the second part'ofthe 
section 8(c) requirement-have reviewed' 
the rule previously,to respond'to tlie first 
reporting requirement, it is assumed that 
rule review and file search will be 
repeated because ofthe,time,lag 
between initial response'andcompietion 
of testing, Tohe maximum'totaHixed cost 
for the initial response will be from' 
$2.260 to $4.520 plus $80 per report of a' 
significant adverse reaction (Ref. 38). 
Total cost of the section 8(c) , 
requirement for contaminated chemicals 
will depend upon,the number,of 
contaminated chemicals. 

3. Section 8(d): Submission oftwo sets 
of unpublished health and safety studies 
are specified'in the rule. Any 
unpublished health and' safety studies 
for HDDs/HDFs must be submitted by 
manufacturers of any of the'listed 
chemicals. Once testing'has oeen 
conducted. firms finding positive results 
of HDD/HDF contamination will be 
subjectto this section:8(d),rule. Of the 
chemicals subject to this rule. an 
indeterminate number may:be 
contaminated. Without knowing the 
number contaminated. the precise costs 
of the call-in cannot be determined. 

Companies subject to this, rule must 
conduct file searches. copy the studies. 

list studies in progress or known but not, 
in posession of the respondent; ,and, ": " 
review the studies forCBI. Both fixed, 
and variable costs: will be incurI'ed:by , 
each firm manufacturing or impor,ting,a 
cliemicaUdentified' as contaminated: It: 
is estimated that'for each reporting,firm., 
1 to 2 hours ofmanagerial'liIDor wilLbe 
expended for initiilheview, oftliii> rule. 
and 3to 6 hours of technical'labor will' 
be expended,to search files'for 
unpublishedliealth and safety, studies., 
Compiling and~transcribingUsts of 
studies, should' take no more,tfian,l 
additionalliour ofclerical.labor .. Eor 
each study, located;,the reporting firm 
will incur additionatclerical costs to 
reproduce and. prepar.e, the document. for 
submission.,and,additionallmanageri<il. 
costs to review the report for CEl. The 
direct costs.for each.firm subjecll to, this. 
section 8(d) requirement will be fr.om 
$1:70 to$320.,plus$80,per 15 gage study. 
submitted'(Re£: 39). Additionaicosts, 
may be incurred, for sub,mission of. on­
going or newly initiated studies., 

Every firm'subject1to the initial 
reporting of unpublished. health and 
safety studies willI incur. costa,to.review 
the rule and conduct,a,file seal'ChLli, any, 
reports are.located. preparation and 
review. of the response to:EPA will­
entail:additionalcosts: Firms: 
manufacturing;or importing chemicals 
testing·positive for HDD/HDF' 
contamination will also, mcur. costs fof' 
review of.the rule. file search.,and: 
response tOlthe Agency; Firms subject!to 
the second, part of,the section.8( d) 
reporting will have, reviewed tlie rule' 
previously to'respon&tOltheJirst. 
requirement. but it is assumed that rule, 
review, and,file'search;will be repeated: 
because of. the, time,lag:between'initial: 
response and, test' completion. 

The maximum total'fixed:cost for'the 
initial response will'be,from$Z;540 to' 
$4.810 plus $80 per study submitted (Ref: 
39). Total cost of the section'8(d) 
requirements for HDD/HDF' 
contaminated chemicals, will'depend 
upon the number of'cliemii:::als testing 
positive for contamination. 

VI. Availability of,Facilities, 

Section4(b )(l)(CfofTSCA' requires 
that in the'development ofatest'ruletlie' 
Administrator consider "the reasonably 
foreseeable availability of the facilities 
and personnel needed to perform tlie 
testing required under the rule," 

,Pursuant to this requirement; EPA 
conducted a survey'of commercial: 
analytic testing-laboratories to' 
determine the availability, oHacilities. 
equipment. and personnel' necessary. to 
perform the tests outlined in this final 
rule (Ref; 41): 

A list.of57laboratodes was,comglled,' 
consisting ol171aboratorieswith, 
current contracts under the EPA·s. 
SuperiimdCbntract LaDora tory, P.rogram;, 
and 40 laooratories from the 1984, 
Directory. of. the American Council' of 
Independent.Laboratories.,T.w.enty,-five, 
laboratories,(the 17 EP.A contract labs, ' 
and'8,others,chosen.at random),were: 
contacted. by telephone. 

The laboratory capacity surv.eYI 
identified a' number of commercial 
analytical' testingJilborator.ies: with high 
resoiution' GC/MS systems and; 
experience'using- these systems., though, 
not necessarily experience with 
detecting' HOLls/MDFs, in: commercial: 
chemicalproducts:Jn written comments 
to the proposed rule'and'in!a subsequent. 
public meeting. industry, representatives 
stated that testing:14: chemicals in 1 y,ear 
would strain, the'capacity. ofiqualifiedl 
testing laboratories.,EPA considered! 
these comments. and in. response; is. 
extending~tlie!pr.oposed time limit for, 
submission of test results for. the 10, 
brominatedchemicals By 1 year: 

Information.gathered in'support of this 
final rule, snows a reduced:lil<eliliood of 
straining,tliecapacity of, qualified 
testing laboratories to,pelform,the 
requisite analyses:.In'the proposed'rule; 
14 chemicals were' included in the list'of 
commerciarchemicals subject to'testing 
requirements: EPA projected'that'54,sets 
of samples'would'require testing; For 
this final rule. only 12 commercial 
chemicals are subject to testing; and' 
EPA projects' that' 32 sets'ofsamples will' 
be'tested., 

In additiOn.to tlie commercial 
laboratories iOimtified in the laboratory 
capacity, survey. CMA has submitted a, 
list of qualifiedlaborator.ies in its 
comments on the replicability of. testing 
results. Supglemented, by, non~, 
commercial laboratories (Le .• , 
universities and iil~house lahoratodes,of 
major chemicalcompaniesj,such'as 
those. identified, by, CMA. and given an 
extra year. to complete the analyses on 
approximately one~half. the number of 
samples projected,in the proposed,rule. 
testing should proceed w.ithout any' 
restrictions due to capacity availability., 

VII. Section 8 Reporting 

A. Reporting Under Section 8(0) 

Under section 8(~)(1)[A) of TSCA. 
EPA may require chemical 
manufacturers and processors, to 
maintain such records.and'submit such 
reports as the Agency may' reasonably 
require. The information to be submitted 
is that which is'known to or is 
reasonably ascertainable by the, person, 
making the report (section 8(a)(2Jr 
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• Further. section 8(a)(1)(A) generally 
exempts small manufacturers and 
processors from recordkeeping and 
reporting requirements. except in certain 
Ilnlited circumstances. Of particular 
'relevance to this rule. section 
8(a)(3)(A)(ii) authorizes EPA to override 
the small manufacturer exemption for 
chemicals subject to a rule proposed or 

, promulgated under section 4 of TSCA. 
Section 8(a)(2) also notes that to the 
extent feasible. EPA should'not require, 
unnecessary or duplicative reporting. 

Under section 8(a) of TSCA. EPA 
proposed to require manufacturers of 
chemicals listed for testing to submit 
results of any testing. performed-prior to 
the effective date of this rule. which 
shows concentrations of any HDDs/ 
HDFs in any of the chemicals listed for 
testing. EPA also proposed to require 
under TSCA section 8(a) that 
manufacturers of any chemical in which 
a positive test result is reported. report 
production volume. process and reaction 
conditions. exposure. use. and disposal 
data on the EPA Form 7910-51, printed 
under § 766.30(e)(5) in the proposed rule. 
Also under TSCA section 6(a). EPA 
proposed to require manufacturers 
(except small manufacturers as defined 
under § 766.3) of any chemical 
manufactured using any of the 
chemicals listed as precursors to report. 
production volume. process and reaction 
conditions. use. exposure. and disposal 
data for each such chemical. using the 
Dioxin/Furan Report Form. 

Comment 39: EPA should not require 
extensive production and process 
information on precursor chemicals and 
should set a level of production below 
which information need not be 
submitted. The reporting required in the 
proposal is excessive (Kodak p. 2). 

Response to Comment 39: EPA 
partially agrees with this comment. and 
i1as set the level of production suggested 
by Kodak below which information need 
not be submitted. EPA disagrees about 
the need for production and process 
information; only with this data can EPA 
determine whether other chemicals 
should be listed for testing. To lessen 
reporting requirements for chemicals 
made from precursors. EPA has 
eliminated all reporting of production 
volume. use. exposure. and disposal 
data, which is not needed for the 
decision to require testing. EPA's intent 
is to discover whether any additional 
chemicals are manufactured under 
conditions that could produce HDDs/ 
HDFs. For this purpose, only process 
and reaction condition data are needed. 

Since EPA has allowed an exemption 
from testing for chemicals produced in 
annual quantities of 100 kilograms or 
less for research and development 

purposes, it is reasonable to allow the 
same exemption for chemicals produced 
from precursor chemicals. Such 
chemicals would not become testing 
candidates. Therefore, a responsible 
official from any chemical manufacturer 
may certify that a chemical produced 
from a listed precursor is produced in 
quantities of 100 kilograms or less per 
year, and used only for research and 
development purposes, in lieu of 
submitting process and reaction , 
condition information for that chemical. 

Comment 40: EPA should specify the 
conditions which favor HDD/HDF, 
formation and require reporting only in 
situations where contamination is likely, 
to reduce the reporting burden. (Kodak 
p.2; p. 1 in comment to proposed 
amendment adding additional 
precursors; EDF p. 3 in comments to 
proposed amendment adding additional 
precursors; CMA p. 8 in comments to 
proposed amendment adding additional 
precursors). 

Respollse to Comment 40: These 
conditions are set out and discussed in 
the support document (Ref. 43) used by 
EPA to select chemicals for testing. 
These conditions have been applied to 
confidential process and reaction data 
sent to EPA by several manufacturers 
seeking to convince EPA that these 
conditions are not present during the 
manufacturing process for their 
chemicals. In reviewing the process data 
submitted, EPA discovered several. 
borderline decision points, and made 
decisions based not on a single factor, 
such as heat, but on a combination of 
factors, including duration of the 
process, composition of the reaction 
vessel, presence of oxygen, etc. If EPA 
set out specific temperature, pressure, 
and alkalinity conditions, it could miss a 
large body of data that would be 
borderline, and for which non­
submission could be justified. Therefore, 
EPA prefers to make decisions on 
whether there are additional chemicals 
which are candidates for testing. EPA 
has eliminated most of the reporting 
requirements and kept only the process 
and reaction condition data needed to 
determine, on a case-by-case basis, 
whether a chemical is manufactured 
under one condition or a combination of 
conditions that may lead to HDD/HDF 
contamination. 

Comment 41: EPA should consider a 
small quantity exemption for, specialty 
and research and development purposes 
for both chemicals to be tested and for 
precursor chemicals. A reasonable cut­
off for this purpose is 100 kilograms per 
year. (Kodak p. 2). , 

,Response to Comment 41: EPA agrees 
with the small quantity exemption for 
research and development portion of 

this comment, and has added such an . 
exemption in this finalrule. EPA 
believes it is not likely that a chemical 
produced in small qua~tities for 
researcn and development purposes will 
cause an unreasonable risk, based on 
the expectatiQn that persons using such 
a chemical will be, trained to recognize 
and protect against potential hazards 
from such chemicals. Therefore, EPA 
has added an exemption for both test 
chemicals and chemicals made from 
precursors which are produced in 
quantities of 100 kilograms or less per 
year, and which are used for research 
arid development purposes. Such a 
determination cannot be made for 
specialty chemicals not used only for 
research and development, however, 
without knowing specifically how such 
chemicals are used and could be used. 

B. Reporting Under Section 8(c} of TSCA ' 

Under section 8(c) of TSCA, EPA 
proposed to require manufacturers of 
chemicals listed for testing to submit 
reports of significant adverse reactions 
alleged to have been caused by HODs/ ' 
HDFs. EPA also proposed to require 
manufacturers of chemicals listed for 
testing to submit, 90 days after 
submission of a test result showing 
contamination by HDDs/HOFs above 
the appropriate LOQ. reports of 
significant adverse reactions alleged to 
have been caused by the chemical 
tested. All such submissions were to 
follow the procedures set out in 40 CFR 
Part 717. 

The comments received on 
submission of allegations of significant 
adverse reactions asked for clarification 
of the requirements. Clarification of 
these requirements has been made in 
this final rule. 

C. Reporting Under Section 8(d} of 
TSCA 

Under section 8(d) of TSCA, EPA 
proposed to require any chemical 
manufacturers to submit health and 
safety studies on any HODs/HDFs, and 
manufacturers of chemicals listed for 
testing for which contamination above 
any LOQ is reported to submit, 90 days 
after submission of the positive test 
result, all health and safety studies on 
the tested chemical. All submissions 
were required to follow the procedures 
set out in Part 716 of this Chapter. 

Comments received on reporting , 
under section 8(d) of TScA requested 
clarification of requirements. Such 
clarification has been made in this final 
rule. 

, ' . ' 
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VIII. Relationship to Section 12(b) of 
TSCA 

Section 12(b)(1) ofTSCA providE)s for 
notification to the Administrator of any 
intention to export any chemical for 
which submission of data is required 
under section 4 'of TSCA or'section 5(b) 
of TSCA. The Administrator is required 
to notify the government of any country 
to which export occurs of the nature of 
the requirement and the availability of 
data submitted to the Agency for that 
chemical. 

Regulations requiring notification to 
EPA of export or intended export of any 
chemical for which data are required 
under TSCA section 4 are codified at 40 
CFR 707.60 through 707.75. They specify 
who must notify the Agency, when 
notification takes place, the required 
contents ofth,e notice, and permission to 
assert a claim of confidentiality for any 
of the information. EPA has interpreted 
section 12(b) ofTSCA and the 
regulations under 40 CFR 707.60 through 
707.75 to apply at the time a rule is 
promulgated under section 4 of TSCA. 
(See 45 FR 82850, December 16. 1980). 
However, the regulatio~s' and statute do 
not specify a time when such 
notification requirements will cease. 

Comment 42: EPA's interpretation of 
its regulations requires export 
notification at the time a testing 
requirement is issued under section 4 of 
TSCA, rather than at the time when data 
resulting from those requirements I,lre 
available. Such notification will unfairly 
stigmatize a chemical. and should be 
delayed until testing shows levels of 
HDDs/HDFs above the LOQs. (CMAat 
pp. 46 and 47). . 

Response to Comment 42: EPA 
continues to believe' tha(its previously 
published interpretation of section 12(b) 
and its regulations are appropriate. 
Notification will commence in 
accordance with applicable regulations. 
EPA's notice to foreign governments,. 
however, will state that the Agency is 
only testing for potential contamination 
and is not imposing regulatory . 
constraints on these chemicals. The 
intention of the notice will be to avoid 
making any statements which unfairly 
stigmatize the chemical. EPA has 
concluded that it should specify for this 
rule circumstances under which 
notification requirements under section 
12(b) may be terminated for specific 
chemicals. 

The results of the testing required 
under this rule will yield definite 
results-either they will show 
contamination i?y HDDs/HDFs or no 
contamination by HDDs/HDFs at the 
target LOQs. If contamination of a 
specific sub~tance produced by a 

specific process is shown. it is 
appropriate to continue to require export 
notification under section f2(b) Bothat 
foreign governments can be provided . 
with the testing results. However, if ' 
there is no contamination shown at the 
target LOQs for a specific substance 
produced by a specific process, there is 
no further concern for adverse health . 
effects resulting from HDD/HDF 
contamination of that substance and. 
thus. no reason for the manufacturer to 
continue notification to EPA. or for EPA 
to continue to notify the foreign 
governments about that manufacturer's 
exports. 

Accordingly. EPA has concluded that 
it is appropriate to amend its section 
12(b) rul.e to end notification 
requirements in such situations. The 
amendment to 40 CFR Part 707 adding a 
new § 707.72 provides that when test 
results showing that a specific . 
substance produced by a specific '. 
process has no HDDs/HDFs above the 
target LOQs are submitted to EPA under 
this test rule. export notification to EPA 
is no longer required of any person who 
is exporting.that substance produced ,by 
that process. ' 

IX. Compliance and Enforcement 
The Agency considers failure to 

comply with any aspect of a section 4 
rule to be a violation of section 15 of 
TSCA. Section 15(1)(AJ of TSCA makes 
it unlawful for any person to fail or 
refuse to comply with any rule or order 
issued under section 4. Section 15(3) of 
TSCA makes it unlawful for any person 
to fail or refuse to: "(A) establish or 
maintain records. (8) submit reports, 
notices. or other information. or (C) 
permit access to or copying of records 
required by this Act or a rule" issued' 
under TSCA. 

Additionally, TSCA section 15(4) 
makes it unlawful for any person to fail' 
or refuse to permit 'entry or inspection as 
required by section 11. Section 11(a) . 
applies to any "establishment. facility •. 
or other premises in which chemical 
substances or mixtures are 
manufactured. processed, stored. or held 
before or after their distribution in 
commerce .... " The Agency considers 
a testing facility to be a place where the 
chemical is held or stored and. 
therefore, subject to inspection. 
Laboratory inspections and data audits 
will be conducted periodically in 
accordance with the authority and 
procedures outlined in TSCAsection 11 
by duly designated representatives of . 
the EPA for the purpose of-determining' 
compliance with any final rule for 
chemicals listed under·§ 766.20.'These .' 
inspections may be conducted to verify 
that testing has begun. schedules are 

-
being met, reports.accuratelY.reflect the 
underlying raw data and interpretations 
and evaluations, and to determine 
compliance with TSCA Good . 
Laboratory Practices [GLP) standards 
and the test standards established in the 
rule. ' ' 
. EPA's authority to inspect a testing 
facility is also derived from section 
4(b)(1) of TSCA, which directs EPA to 
promulgate standards for the 
development of test data. These 
standards are defined in section 3(12)(8) 
of TSCA to include those requirements 
necessary to assure that data developed 
under testing rules are reliable and 
adequate. and to include such other 
requirements as are necessary to 
provide such assurance. The Agency 
maintains that laboratory inspections 
are necessary to provide this as.surance. 

Violators of TSCA are subject .to . 
criminal a~d civil liability. Persons who 
submit materially misleading or false 
information in connection with the , 
requirement of any provision of,this rule 
may be subject to penalties which may 
be calculated as if they never submitted 
their data. Under the, penalty provision' 
.of section 16 of TSCA, any person -who 
violates section 15 could be subject to a 
civil pen.aJty of up to $25,000 for each 
violation with each day of operation in 
violation constituting a separate 
violation. Knowing or willful violations 
could lead to the imposition of criminal 
penalties of up to $25,000 for each day of 
violation and imprisonment for up to 1 
year. In determining the amount of 
penalty, EPA will take into account the 
seriousness of the viola tion and the 
degree of culpability of the violator as ' 
well as all the other factors listed in 
section 16. Other remedies are available 
to EPA under section 17'of-TSCA, such 
as seeking· an injunctioti to res'fral~ 
violations of TSCA section 4.' , 

Individuals as well as corPQrat~(ms : 
could be subject to enforcemeintaCtions. 
Sections 15 and 16 of TSCA apply to 
"any person" who violates various 
provisions of TSCA. EPA may, at its 
discretion. proceed against individuals 
as well as companies themselves. In 
particular, this includes individuals Who 
report false information or who cause it 
to be reported. In addition, the 
submission of false, fictitious, or 
fraudulent statements is a violation 
under 18 U.S.C. 1001. 

X. RulelQaking Record 

EPA has established a recbrd'for this 
rulemaking (O~3002). Thls record 
includes basic information c'onSiderea . 
by the Agency in developing this final" 
rule and appropriate Federal Register 
notices. " , 

HeinOnline -- 52 Fed. Reg. 21435 1987
 



I 

21436 Federal Register / Vol. 52, No. 108 / Friday, June 5, 1987 / Rules and Regulations 

This record includes the following 
kinds of information: 

1. Federal Register notices pertaining 
to this rule. 

2. Study of availability of test 
facilities and personnel. 

3. Economic analyses. 
4. Communications before proposal 

consisting of written public and intra- or 
interagency memoranda and comments 
and summaries of telephone 
conversations. 

5. Reports-published and 
unpublished factual materials. 

6. Comments received in response to 
the proposed rule and the proposed 
amendment to the rule from the 
following organizations: 
Ameribrom, Incorporated 
Cambridge Isotope Laboratories, Inc. 
Chemical Manufacturers Association, 

Inc. 
Dow Chemical Company 
Eastman Kodak Company 
Ethyl Corporation 
Environmental Defense Fund 
Great Lakes Chemical Company 
Imperial Chemicals, Inc. 
Platte Chemical Company 
Uniroyal Chemic'al, Inc. 
Vulcan Chemicals, Inc. 
Worker's Institute for Safety and Health 
2,4-D Task Force ' 

cm. while part of the record. is not 
available for public review. A public 
version of the record. from which cm 
has been deleted. is available for 
inspection in the OPTS Reading Room. 
NE-G004, 401 M St., SW., Washington, 
DC. from 8 a.m. to 4 p.m., Monday 
through Friday, except legal holidays. 
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dibenzofurans. EPA contract No. 68-02-3968, 
Task No. 48. 1985. 

XII. Other Regulatory Requirements 

A. Executive Order 12291 

Under Executive Order 12291. EPA 
must judge whether a regulation is 
"Major" and •. therefore. subject to the 
requirement of a Regulatory Impact. 
Analysis. This test rule is not major 
because it does not meet any of the 
criteria set forth in section 1(b) of the 
Order. First. the effect on the economy is 
not expected to exceed the advantages 
to the public of testing 12 chemicals and 
reporting on those contaminated. plus 
some additional reporting. The total 
costs of testing are expected to be $2.37 
million. No Significant increases in 
prices are expected to occur as a result 
of this rule. as reported in the economic 
impact analysis. No significant adverse 
effects are expected on competition. 
employment. investment. productivity. 
innovation or on the ability of United 
States-based enterprises to compete 
with foreign-based enterprises. 

This final regulation was submitted to 
the Office of Management and Budget 
(OMB) for review as required by 
Executive Order 12291. Any written 
comments from OMB to EPA and any 
EPA response to those comments. are 
included in therulemaking record. 

B. Regulatory Flexibility Act 
Under the Regulatory Flexibility Act 

(15 U.S.C. 601 et seq .• Pub. 1.. 96-354. 
September 19. 1980). EPA is certifying 

that this test rule. if promulgated. will 
not have a Significant impact on a 
substantial number of small businesses 
because: (1) Very few small chemical 
manufacturers and importers will be 
required to test chemicals and report. 
and (2) small manufacturers have been 
exempted from a major reporting 
requirement. ' 

For this rule. the definition of small 
business is the one codified at 40 CPR 
704.3. For this certification. the total 
annual sales figure of $4 million. or $40 
million and less than 100.000 pounds 
annual production was used as the .' 
cutoff to denote small chemical 
manufacturers and' importers. 

Of the firms likely to be required to 
test. four qualify as small businesses.· 
.These four firms do not represent a . 
substantial number of all small chemical 
manufacturing firms. For each of these 
four firms. amortized test and reporting 
costs are projected to be less 'than 0.1 
percent of annual sales. approxhnately 

. the same percentage experienced by 

.. larger manufacturing and importing 
companies.· 

'C: Paperwork Reduction Act 

OMB has approved the information 
collection requirements contained in this 
final rule under the provisions of the 
Paperwork Reduction Act of 1980. 44 

- U.S.C.3501 et seq., and, has assigned 
OMB control numbers 2070-0033' for 
reporting under section 4. 2070-0004 for 
subinission of health and safety studies 
under section 8(d). 2070-0017 for 
submission of allegations of significant 
adverse reactions under section 8(c). 
and 2070-0054 for submission of 
information under section 8(a). . 

List of Subjects in 40 CPR Parts 707 and 
766 

. Chemicals. Environmental protection. 
Hazardous material. Health and safety. 
Recordkeeping and reporting 
requirements. Significant adverse 
reactions, Testing. 

Dated: May 20. 1987. 

John A. Moore. 
Assistant Administraror for Pesticides and 
Toxic Substances. 

Therefore. 40 CPR Chapter I is 
amended as follows: 

PART 707-(AMENDED] 

1. In Part 707: 
a. The authority cit'atio!l foJ.: Part 707 

continues to read as follows: 
Authority: 15 U.S.C. 2611(b) and 2612. 

b. By adding a new § 707.72 to 
Subpart D to read as follows: 

§ 707.72 Termination of reporting 
requirements. 

(a) The reporting requirements of 
Subpart D of this Part are terminated for 
certain specific chemical substances and 
mixtures as set ,forth in this paragraph. 

(1) When data required under Part 766 
of this. chapter h!!ve been submitted to 
EPA for a specific chemical substance 
produced' by a specific process. and the 
data show no positive fest result as 
defined in § 766.3 of this chapter. 
reporting is no longer required by 
persons who export or intend to export 
that substance produced by that 
process. 

(2) [Reserved] . 
(b) [Reserved] 
2. By adding Part 766 to read as 

follows: 

'. PART 766-.DIBENZO-PARA-DIOXINSI 
DI~ENZOFURANS 

Subpart A-General Provisions 

Sec. 
766.1" Scope and purpose. 
766,2 Applicability and duration of this Part. 

. 766.3 Definitions. 
766.5 Compliance. 
766.7 Submission of information. 
766.10 . Test standards. 

·766.12 Testing guidelines. 
766.14 Contents of protocols. 
766.16 Developing the analytical test 

method. 
766.18 Method sensitivity. 

Subpart B-Speclflc Chemical TestIngl 
Reportirlg Requirements . 

766.20 Who must test. 
766.25 Chemical substances for testing. 
766.27 Congeners and LOQs for which 

quantitation is required. 
766 26 Expert review of protocols. 
766.32 Exclusions and waivers. 
766.35 Reporting requirements. 
766.38 Reporting on precursor chemical 

substances. 
Authority: i5 U.S.C. 2603 and 2607. 

§ 766.1 Scope and purpose. 

(a) This Part identifies requirements 
for testing under section 4 of the Toxic 
Substances Control Act (TSCA). 15 
U.S.C. 2603. to ascertain whether certain 
specified chemical substances may.be 
contaminated with halosenated . . 
dibenzodioxins (HDDs)/dibenzofurans 
(HDFs) as defined in § 766.3. and 
requirements for reporting under section 
8 of TSCA. 15 U.S.C; 2607. 

(b) Section 766.35(b) requires 
manufacturers and processors of 
chemical substances identified in 
§ 766.25 to submit to EPA:- (1) Any 
.existing .test data showing analysis of 
the chemical substances for 
concentrations of HDDs/HDFs, 
applicable protocols. and the results of 
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the analysis for HDDs/HDFs, (2) 
allegations of significant adverse 
reactions to HDDs/HDFs, compiled in 
accordance with Part 717 of this chapter, 
and (3) health and safety studies on the 
HDDs/HDFs, in accordance with 
applicable provisions of Part 716 of this 
chapter. 

(c) Section 766.35(a) requires 
manufacturers and, under certain 
circumstances, processors of chemical 
substances identified in § 766.25 to 
submit letters of intent to test and 
protocols for the analysis of the 
cnemit::al substances for the presence -of 
HDDs/HDFs. Section 766.20 requires 
these manufacturers and processors to 
test their chemical substances for the 
presence of HDDs/HDFs. Any 
submissions must be in accordance with 
the EPA Procedures Governing Testing 
Consent Agreements and Test Rules 
contained in Part 790 of this chapter and 
any modifications to such procedures 
contained in this Part. 

(d) Section 766.32 specifies conditions 
under which persons required to test 
may request an exclusion or waiver 
from testing. 

(e) Deadlines for submission to EPA of 
protocols, reports, studies, and test 
results are specified in Part 790 Subpart 
C and § 766.35. 

(f) Sections 766.10, 766.12, 766.14, 
766.16. and 766.18 prescribe analytical 
methods required; § 766.27 prescribes . 
target levels of quantitation (LOQ) for 
each congener for which quantitation is 
required. 

(g) If results of existing tests or tests 
performed under this Part indicate the 
presence of HDDs/HDFs in the 
identified chemical substance above the 
LOQ specified in § 766.27. § 766.35(c) 
requires the following additional 
reporting on the specified chemicals: 
production. process. use. exposure and 
disposal data under section 8(a) of 
TSCA; health and safety studies under 
section 8( d) of TSCA; and reports of 
allegations of significant adverse 
reactions under section 8(c) of TSCA. In 
some cases. additional reporting may be 
required of manufacturers reporting no 
contamination of the identified chemical 
substances under § 766.35(c)(2). 

(h) Section 766.38 requires 
manufacturers of chemical substances 
produced from chemical substances 
identified as possible precursors to 
HDD/HDF formation. to report on 
chemical substances produced from 
such precursors. 

§ 766.2 Applicability and duration of this 
part. 

(a) Chemical substances subject to 
testing. (1) This Part is applicable to 
each person who. at any time during the 

duration of this Part. manufactures 
(and/or imports). or processes. a 
chemical substance identified under 
§ 766.25. 

(2) The duration of this Part for any 
testing requirement for any chemical 
substance is the period commencing 
with the effective date of this Part to the 
end of the reimbursement period. as 
defined in § 766.3. for each chemical 
substance. All reporting requirements 
for any chemical substance listed under 
§ 766.25 shall be in effect for the same 
period as the testing requirement. 

(b) Precursor chemical substances. (1) 
This Part is applicable to each person 
who manufactures (and/or imports) a 
chemical substance from any precursor 
chemical substance identified in 
§ 766.38. 

(2) The requirement for precursor 
reporting under § 766.38 shall be in 
effect until three years after the effective 
date of this Part. 

(3) Small manufacturers are exempt 
from reporting process and reaction 
coridition data on chemical substances 
made from precursor chemical 
substances listed under § 766.38. 

§ 766.3 Definitions. 

The definitions in section 3 of TSCA 
and the definitions of § § 704.3, 716.3, 
717.3. and 790.3 of this chapter also 
apply to this Part. 

"Congener" means anyone particular 
member of a class of chemical 
substances. A specific congener is 
denoted by unique chemical structure, 
for example 2.3.7,8-
tetrachlorodibenzofuran. 

"Dibenzofuran" means any of a family 
of compounds which has as a nucleus a 
triple-ring structure consisting of two 
benzene rings connected through a pair 
of bridges between the benzene rings. 
The bridges are a carbon-carbon bridge 
and a carbon-oxygen-carbon bridge at 
both substitution positions. 

"Dibenzo-p-dioxin" or "dioxin" means 
any of a family of compounds which has 
as a nucleus a triple-ring structure 
consisting of two benzene rings 
connected through a pair of oxygen 
atoms. 

"Guidelines" means the Midwest 
Research Institute (MRI) publicat~on 
Guidelines for the Determination of 
Polyhalogenated Dioxins and 
Dibenzofurans in Commercial Products, 
EPA contract No. 68-02-3938; MRI 
Project No. 8201-A(41). 1985. 

"HDD" or "2.3.7,8-HDD" means any of 
the dibenzo-p-dioxins totally chlorinated 
or totally brominated at the following 
positions on the molecular structure: 
2.3.7.8; 1.2,3.7.8; 1.2.3.4.7.8; 1.2.3.6.7.8; 
1.2.3.7.8.9; and 1.2.3.4.7.8.9. 

"HDF" or "2.3.7.8-HDF" means any of 
the dibenzofurans totally chlorinated or 
totally brominated at the following 
positions on the molecular structure: 
2.3.7.8; 1,2.3.7.8; 2.3.4,7.8; 1.2.3.4.7,8; 
1.2,3.6,7.8; 1,2.3,7.8.9; 2,3.4.6.7.8; 
1,2,3.4.6.7.8; and 1.2.3.4,7.8.9. 

"Homolog" means a group of isomers 
that have the same degree of 
halogenation. For example, the 
homologous class of tetrachlorodibenzo­
p-dioxins consists of all dibenzo-p­
dioxins containing four chlorine atoms. 
When the homologous classes discussed 
in this Part are referred to. the following 
abbreviations for the prefix denoting the 
number of halogens are used: 

tetra-, T (4 atoms) 
penta-, Pe (5 atoms) 
hexa-. Hx (6 atoms) 
hepta-, Hp (7 atoms) 
"HRGC" means high resolution gas 

chromatography. 
"HRMS" means high resolution mass 

spectrometry . 
"Level of quantitation" or "LOQ" 

means the lowest concentration at 
which HDDs/HDFs can be reproducibly 
measured in a specific chemical 
substance within specified confidence 
limits. as described in this Part. 

"Polybrominated dibenzofurans" 
refers to any member of a class of 
dibenzofurans with two to eight bromine 
substituents. 

"Polybrominated dibenzo-p-dioxin" or 
"PBDD" means to any member of a class 
of dibenzo-p-dioxins with two to eight 
bromine substituents. 

"Polychlorinated dibenzofuran" 
means any member of a class of 
dibenzofurans with two to eight chlorine 
substituents. 

"Polychlorinated dibenzo-p-dioxin" or 
"PCDD" means any member of a class 
of dibenzo-p-dioxins with two to eight 
chlorine substituents. 

"Polyhalogenated dibenzofuran" or 
"PHDF" means any member of a class of 
dibenzofurans containing two to eight 
chlorine, bromine, or a combination of 
chlorine and bromine substituents. 

"Polyhalogenated dibenzo-p-dioxin" 
or "PHDD" means any member of a 
class of dibenzo-p-dioxins containing 
two to eight chlorine substituents or two 
to eight bromine substituents. 

"Positive test result" means: (1) Any 
resolvable gas chromatographic peak for 
any 2,3.7,8-HDD or HDF which exceeds 
the LOQ listed under § 766.27 for that 
congener. or (2) exceeds LOQs approved 
by EPA under § 766.28. 

"Precursor" means a chemical 
substance which is not contaminated 
due to the process conditions under 
which it is martufactured, but because of 
its molecular structure. and under 
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favorable process conditions, it may 
cause or aid the formation of HDDs/ 
HDFs in other chemicals in which it is 
used as a feedstock or intermediate. 

"QA" means quality assurance. 
"QC" means quality control. 
"Reimbursement period" means the 

period that begins when the data from 
the last test to be completed under this 
Part for a specific chemical substance 
listed in § 766.25 is submitted to EPA, 
and ends after an amount of time equal 
to that which had been required to 
develop that data or 5 years, whichever 
is later. 

"TSCA" means the Toxic Substances 
Control Act, 15 U.S.C. 2601 et seq. 

§ 766.5 Compliance. 

Any person who fails or refuses to 
comply with any aspect of this Part is in 
viola tion of section 15 of TSCA. Section 
15(1) makes it unlawful for any person 
to fail or refuse to comply with any rule 
or order issued under section 4. Section 
15(3) makes it unlawful for any person 
to fail or refuse to submit information 
required under this Part. Section 16 
provides that a violation of section 15 
renders a person liable to the United 
States for a civil penalty and possible 
criminal prosecution. Under section 17 
of TSCA, the district courts of the 
United States have jurisdiction to 
restrain any violation of section 15. 

§ 766.7 Submission of informaUon .. 
All information (including letters of 

intent, protocols, data, forms, studies, 
and allegations) submitted to EPA under 
this Part must bear the applicable Code 
of Federal Regulations (CFR) section 
number (e.g., § 766.20) and must be 
addressed to: Document Control Office 
(TS-790), Office of Pesticides and Toxic 
Substances, Environmental Protection 
Agency, 401 M Street, SW., Washington, 
DC 20460. 

§ 766.10 Test standards. 
Testing required under Subpart B of 

this Part must be performed using the 
protocols submitted to and reviewed by' 
the EPA expert panel established under' 
§ 766.28. All new data, documentation, 
records, protocols, specimens, and 
reports generated as a result of testing 
under Subpart B of this Part must be 
fully developed and retained in 
accordance with Part 792 of this chapter. 
These items must be made available 
during an inspection or' submitted to 
EPA upon request by EPA or·its 
authorized representative. Laboratories' 
conducting testing for submission to' 
EPA in response to a test'rule 
promulgated-under sectiorr4 of TSCA 
must adhere to the TSCA Good 
Laboratory Practices (GLPsrpublished 

in Part 792 of this chapter. Sponsors 
must notify the laboratory that the 
testing is being conducted pursuant to 
TSCA section 4. Sponsors are also 
responsible for ensuring thaL 
laboratories conducting the testing 
abide by the TSCA GLP standards. At 
the time test data are submitted, 
manufacturers must submit a 
certification to EPA that the laboratory 
performing the testing adhered to the 
TSCAGLPs. . 

§ 766.12 Testing guidelines. 

Analytical test methods must be 
developed using methods equivalent to 
those described or reviewed in 
Guidelines for the Determination of 
Po/yha/ogenated Dibenzo-p-dioxins and 
Dibenzofurans in Commercial Products. 
Copies are available from the TSCA 
Assistance Office, (TS-799), Office of 
Toxic Substances, Environmental 
Protection Agency,. 401 M St., SW., 
Washington, DC 20460 (800-424-9065). 
Copies are also located in the public 
docket for this Part (docket no. OPTS-
83002) and are available for inspection 
in the OPTS Reading Rm., NE-GOO4, 401 
M St., SW., Washington, DC, fi'om 8 a.m. 
to 4 p.m., Monday through Friday, 
except legal holidays. 

§ 766.14 Contents of protocols. 

Protocols should include aU parts of 
the Quality Assurance Plan for 
Measurement of Bi-ominated'or 
Chlorinated Dibenzofurans and 
Dibenzodioxins, as stated in the 
Guidelines. For each chemical substance 
and each process, the manufacturer 
must submit a statement of how many 
grades of the chemical substance it 
produces" a justification for selection of 
the specific grade of chemical substance 
for testing, specific plans for collection 
of samples. from. the process stream, 
naming the point of collection, the 
method of collecting the sample, and an 
estimate of how well the samples will 
represent the material to be 
characterized; a description of how 
control samples (blanks) and HDD/ 
HDF-reinforced control samples, or 
isotopically labeled compounds 
(standards) and duplicate samples will. 
be handled; a description of the 
chemical extraction and clean up 
procedures to be used; how extraction 
efficiency and measurement efficiency 
will be established: and~ a- description of 
instrument hardware and operating 
conditions, including. type. and source. of 
columns, carrier gas and flow rate, 
operating temperature range, and- ion 
source temperature; 

§ 766.16 Developing the analytical test 
method: 

Because of the matrix differences of 
the chemicals listed for testing, no one 
m.ethod for sample selection, 
preparation, extraction and clean up .Is 
prescribed. For analysis, High 
Resolution Gas Chromatography 
(HRGC) with High Resolution Mass 
Spectrometry (HRMS) is the method of 
choice, but other methods may be used 
if they can be demonstrated to reach the· 
target LOQs as well as HRGC/HRMS: 

(a) Sample selection. The chemical 
product to be tested should be sampled 
so that the specimens collected for 
analysis are representative of the whole. 
Additional guidance for sample 
selection is provided under § 766.12. 

(b) Sample preparation. The sample 
must be mechanically homogenized and 
subsampled as necessary. Subsamples 
must be spiked or reinforced'with 
surrogate compounds or with standard 
stock solutions, and the surrogates or 
standards must be thoroughly 
incorporated by mechanical agitation .. 
Additional guidance is provided under 
§ 766.12. 

(c) Sample extraction and cleanup. 
The spiked samples must be treated to 
separate the HDDs/HDFs from the 
sample matrix. Methods are reviewed in 
the, Guidelines under § 766.12, but the 
final method or methods are left to the 
discretion of the analyst, provided the 
instrumental response of the surrogates 
meets the criteria listed in the Quality 
Assurance Plan for Measurement of 
Brominated or Chlorinated 
Dibenzofurans and Dibenzodioxins, 
appendixes Band C of the Guidelines. 
Cleanup techniques are described in the 
Guidelines. These are chosen at the 
discretion of the analyst to meet the 
requirements of the chemical matrix. 

(d) Analysis. The method of choice is 
High Resolution Gas Chromatographic/ 
High Resolution Mass Spectrometric 
Determination, (HRGC/HRMS) but 
alternate methods may be used if the 
manufacturer can demonstrate that the 
method will rea.chthe target LOQs as 
well as HRGC/HRMS. Specific 
operating requirements are found in the 
Guidelines. 

§ 766.18 Methoct'sensltlvlty. 

The target level of quantitation 
required under § 766.27 for each HDD/ 
HDF congener is the level which must 
be attempted for each resolved HRGC 
peak for that congener. For at least one 
product sample, at least two analyses 0.£ 
the same isotopically labeled HDD/HDF 
internal calibration standards spiked to 
a final.product concentration. equal to 
the LOQ for that congener must be 
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reproducibly extracted, cleaned up, and exemption applications will be denied 
quantified to within ±20 percent of each'· and that within 30 days all 
other. For each spiked product sample, manufacturers, importers, and 
the signal to noise ratio for the processors will be in violation of this 
calibration standard peaks after Part until a proposed study plan is 
complete extraction and cleanup' must submitted for required testing. 
be 10:1 or greater. The recovery of the (d) Manufacturers, importers, and 
internal calibration standards in the processors who are subject to this Part 
extracted and cleaned up product must comply with the test rule 
samples must be within 50 to 150 development and exemption procedures 
percent of the amount spiked, and the in Part 790 of this chapter, except as 
results must be corrected for recovery. modified in this Part. 

Subpart B-Speclflc Chemical Testingl § 766.25 Chemical substances for testing. 
Reporting Requirements (a) Listing of chemical substances. 

Chemical substances required to be 
§ 776.20 Who must test. tested for HDDs/HDFs under this rule 

(a) Any person who manufactures, are listed in this section. The listing is 
imports, or processes a chemical by Chemical Abstracts Service (CAS) 
substance listed in § 766.25 must test Number and common name. 
that chemical substance and must 
submit appropriate information to EPA Note.-For purposes of guidance only, EPA 

lists the chemical substances subject to 
according to the schedules described in testing under this Part in two classes-those 
§ 766.35. Chemical substances known to be manufactured or imported 
manufactured, imported or processed between January 1, 1984, and promulgation of 
between January 1, 1984 and the date of this Part, and those not known to be 
promulgation of this Part are subject to manufactured or imported at the time of 
testing upon the effective date of this promulgation of this Part. 
Part. All other chemical substances are (1) Chemicals substances known to be 
subject to testing immediately upon manufactured between January 1, 1984 
manufacture, import or processing. EPA and date of promulgation of this Part. 
expects that only manufacturers and 
importers will perform testing, and that 
the cost of testing will be passed on to 
processors through the pricing 
mechanism, thereby enabling them to 
share in the cost of testing. However, 
processors will be called upon to 
sponsor testing should manufacturers 
and importers fail to do 90. A processor 
may apply for an exemption from testing 
upon certification to EPA that a 
manufacturer or importer is testing the 
chemical substance which that person 
processes. 

(b) If no manufacturer or importer 
described in § 766.20 submits a letter of 
intent to perform testing within the 
period described under § 766.35(a), or an 
exemption application under § 790.45(a), 
or'a request for an exclusion or waiver 
under § 766.32, EPA will issue a notice 
in the Federal Register to notify all 
processors of that chemical substance. 
The notice will state that EPA has not' 
received any of the documents 
described in the previous sentence, and 
that current processors will have 30 
days to submit either a letter of intent to' 
perform the test or submit an exemption 
application. 

(c) If no manufacturer, importer or 
processor submits a letter of intent to 
perform testing of a specific chemical 
substance produced by a speCific 

. process, EPA will notify all 
manufacturers, importers, 'and 
processors, either by notice in the 
Federal Register or by letter, that all 

CAS No. Chemical name 

79-94-7 T elfabromobisphenol·A. 
118-75-2 2.3.5.S· T etrachloro-2.5·cyclohexadiene-l.4. 

dione. 
118-79-6 2.4.EHribromophenol. 
120-83-2 2.4.Qichlorophanol. 

1163-19-5 DecabromodiphenyloxldO. 
4162-45-2 T etrabromobisphenol-A·bisethoxylale. 

21850-44-2 T etrabromObisphenol·A·bis·2.3-dibromopropyi 
elher. . . 

25327-89-3 Allyl ethar 01 tetrabromobisphenol-A. 
32534-81-9 Pentabromodiphenyloxide. 
32536-52-0 Octabromodiphenyloxide. 
37853-59-1 1.2·Bis(tribromophenoxy)·ethane. 
55205-38-4 Telfabromobisphenol·A diacrylate. 

(2) Chemicals not known to be 
manufactured between January 1, 1984 
and the date of promulgation of this 
Part. 

CAS No. Chemical name 

79-95-8 T etrachlorobisphanol.A. 
87-10-5 3,4'.5-Tribromosalicylanllide. 
87-65-0 2.S·Dichlorophenol. 
95-77-2 3.4·Dichlorophenol. 
95-95-4 2.4.5·Trichlorophenol. 
99-28-5 2.S.Qibrom0-4·nitrophenoi. 

120-38-5 2[2.4-(Dichlorophenoxy)1-proplonic acid. 
320-72-9 3.5·Dichlorosalicyclic acid. 
488-47-1 T etrabromocatechol. 
57S-24-9 2.3·Dichlorophenol. 
583-78-8 2.5-Dichlorophenol. 
S08-71-9 Pentabromophenol. 
615-58-7 2.4·Dibromophenol. 
933-75-5 2.3.6-Trichlorophenol. 

1940-42-7 4-Bromo-2.5-dichlorophenol. 
2577-72-2 3.5-Dibromosallcylanilide. 
3772-94-9 Pentachlorophenyllaurate. 

37853-81-5 Bismethylether 01 tetrabromobisphenol·A. 
Alkylamine telfachlorophenate. 
T etrabromobisphenol·B . 

(b) Grade to be tested. If the same 
process is used to manufacture all 

grades of the same chemical "ubstance, 
only one grade need be tested. The 
grade to be tested must be the grade 
subject to the most intense heat and 
alkalinity for the longest duration of 
time, manufactured under each different 
process. If the heat, alkalinity and 
duration of reaction do not differ for 

. various grades, the test substance must 
be the grade of chemical substance with 
the highest volume of sales. 

§ 766.27 Congeners and LOQs for which 
quantltation Is required. 

Quantitation at the target LOQ shown 
for each of the following HDDs/HDFs 
which may be present in the chemical 
substances is required for the chemical 
substances listed under § 766.25. 
Analysis must take place for either 
chlorinated or brominated 
dibenzodioxins or dibenzofurans, 
whichever is predominantly expected to 
occur in the chemical substance to be 
tested. Only chlorinated and brominated 
congeners need be quantified; for 
chemical substances containing 
predominantly chlorine atoms, only 
congeners totally chlorinated at the 
numbered positions need be quantified; 
for chemical substances containing 
predominantly bromine atoms, only 
congeners totally brominated at the 
numbered positions need be quantified. 

Chlorinated dioxins Brominated dioxins LOO 

2.3.7.8 TCDD ................... 2.3.7.8·TBDD ............ _ .. _ .. 0.1 ppb. 
1.2.3.7.8·PeCDD ............. 1.2.3.7.8-PeBDD .......... _ .. 0.5 ppb. 
1.2.3.4.7.8-HXCDD .......... 1.2.3.4.7.8-HxBDD ......... _ 2.5 ppb. 
1.2.3.S.7.8·HxCDD .......... 1.2.3.6.7.8·HxBDD .......... 2.5 ppb. 
1.2.3.7.8.9·HxCDD ... : ...... 1.2.3.7.8.9·HxBDD .......... 2.5 ppb. 
1.2.3.4.S.7.8-HpCDD ....... 1.2.3.4.6.7.8·HpBDD ....... 100 ppb. 
2.3.7.8-TCDF ................... 2.3.7.8·TBDF .............. _ .... 1 ppb. 
1.2.3.7.8·PeCDF .............. 1.2.3.7.8·PeBDF ........... _ .. 5 ppb. 
2.3.4.7.8·PeCDF .............. 2.3.4.7.8·PeBDF .............. 5 ppb. 
1.2.3.4.7.8·HxCDF .......... 1.2.3.4.7.8·HxBDF .......... 25 ppb. 
1.2.3.S.7.8-HxCDF .......... 1.2.3.6.7.8·HxBDF .......... 25 ppb. 
1.2.3.7.8.9·HxCDF .......... 1.2.3.7.8.9·HxBDF .......... 25 ppb. 
2.3.4.S.7.8-HxCDF ........ _. 2.3.4.6.7.8·HxBDF .......... 25 ppb. 
1.2.3.4.S.7.8·HpCDF ..... __ 1.2.3.4.S.7.8·HpBDF ....... 1 ppm. 
1.2.3.4.7.8.9·HpCDF ....... 1.2.3.4.7.8.9·HpBDF ....... 1 ppm. 

§ 766.28 Expert review of protocols. 

EPA will gather a panel of experts in 
analysis of chemical matrices for HDDs/ 
HDFs to review the protocols for testing 
submitted to EPA. The panel members 
will be employees of EPA and/or of 
other U.S. Government agencies who 
have had experience in analysis of 
chemical matrices and/or chemical 
wastes for HDDs/HDFs. The panel will 
recommend to the Director, EPA Office 
of Toxic Substances, whether the 
protocol submitted is likely to allow 
analysis down to the target LOQs, or if 
not, whether the protocol represents a 
good faith effort on the part of the tester 
to achieve the lowest'possible LOQs. 
The fined determination to'ac'cept or 
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reject the protocol will be made by the 
Director. Office of Toxic Substances. 
EPA will review the submitted protocols 
as rapidly as possible and: will complete 
the review within 90 days after receipt. 
EPA may require submission of revised 
protocols .. Comments and· 
recommendations will be transmitted' to 
the submitter. and if revisions are 
required. a final protocol must be 
submitted. to EPA within 90 days after 
EPA transmits such recommendations, 

§ 766.32 Exclusions and waivers. 
(a) Reasons for exclusions and 

waivers. Any person subject to the 
testing requirements of this Part may 
request an exclusion or waiver from 
testing for anyone of the following. , 
reasons: 

(1) Exclusions may be granted'if. (i) 
Testing of the appropriate grade of the 
chemical substance has already been 
carried out. either analytical testing at 
the lowest LOQ possible. with 
appropriate QA/QC. or a well-designed 
bioassay with appropriate QA/QC or; 

(ii) Process and reaction conditions of 
the chemical substance such that no 
HDDs/HDFs could be produced under 
those conditions; 

(2) Waivers may be granted if. (i) A 
responsible company official certifies 
that the chemical substance is produced 
only in quantities of 100 kilograms or 
less per year. only for research and 
development purposes; or 

(ii) In the judgement of EPA. the cost 
of testing would drive the chemical 
substance off the market. or prevent 
resumption of manufacture or import of 
the chemical substance. if it is not 
currently manufactured. and the 
chemical substance will be produced so 
that no unreasonable risk will occur due 
to its manufacture. import. processing. 
distribution. use. or disposal. (In this 
case. the manufacturer must submit to 
EPA all data supporting the 
determination.) 

(iii) Waivers may be appropriately 
conditioned with respect to such factors 
as time and conditions of manufacture 
or use. The grade of decabromodiphenyl 
oxide produced by Dow Chemical 
Company (Dow) for the National 
Toxicology Program (NTP) bioassay on 
that chemical is excluded from the 
testing requirem,ent under this ParI. 
Provided. however. that this exclusion 
will not apply if Dow fails to supply to 
EPA within 60 days of the effective date 
of this section evidence showing which 
grade was used for the NTP bioassay. 

(b) Timing. Exclusion or waiver 
requests and detailed supporting data 
must be submitted to EPA within 60 
days from the effective date of this Part 
for persons manufacturing. importing or 

processing a chemical substance as of 
the date of promulgation. or 60 days 
prior to the date ofresumptionof :,' 
manufacture or import for a chemical 
substance produced hy a speCific 
process if the chemical substance is not 
manufactured. imported or processed as 
of the date of promulgation. 

(c) Publication., Within 10 days of 
receipt of any exclusion or waiver 
request. EPA will issue in the Federal 
Register a notice of such receipt. EPA 
will also issue a notice of its decision on 
each exclusion or waiver request within 
60 days ofreceipl. 

(d) Decision., The EPA Director of the 
Office of Toxic Substances will make 
the decision to grant. or deny waivers or 
exclusions. 

§ 766.35 Reporting requirementS. 
(a) Letters of intent, exemption 

applications, and protocols-(l) Letters 
of Intent. (i) Persons who have 
manufactured or imported chemical 
substances listed under § 766.25 
between January 1. 1984, apd the 
effective date of this Part are required to 
submit under § 790.45 of this chapter a 
letter of intent to test or an exemption' 
application. These letters must be 
submitted no later than September 3. 
1987. 

(ii) Persons who commence 
manufacture. import or processing of a 
chemical substance listed under § 766.25 
that has not been manufactured, 
imported or processed between January 
1. 1984 and the effective date of this Part 
must submit under § 790.45 of this 
chapter, within 60 days after the 
commencement of manufacture. import. 
or processing of the chemical substance, 
a letter of intent to test or an exemption 
application. 

(iii) Persons who commence 
manufacture, import or processing of a 
chemical substance listed under § 766.25 
between the effective date of this Part 
and the end of the reimbursement period 
for that particular chemical substance 
produced by a specific process must 
submit under § 790.45 of this chapter. 
within 60 days after the commencement 
of manufacture. import or processing of 
the chemical substance. a letter of intent 
to test or an exemption application. 

(2) Protocols. (i) Each person who is 
manufacturing or processing a chemical 
substance listed in§ 766.25 as of the 
effective date of this Part who submits a 
notice of intent to test under 
§ 766.35(a)(1) must submit a protocol for 
the test as follows: . 

(A) The protocols for each chlorinated 
chemical substance produced by each 
process to be tested must be submitted 
to EPA no later than 12 months after the 
effective date of this Part. 

(8) The protocol for each brominated , . 
chemical substance produced by each 
process to be tested must be submitted , 
to EPA no later than24monfhs after the' 
effective date of this Part: ' 

(ii) For chemical substances produced 
by a specific process not manufactured 
or processed' as of the effective date of 
this Part, a person who begins 
manufacture and submits a notice of 
intent to test must submit protocols for 
the test as.follows: 

(A) Protocols for testing must be 
submitted 12 months after manufacture 
begins for chlorinated chemical 
substances. 

(8) Protocols for'testing must be 
submitted 24 months after manufacture 
begins for brominated chemical' 
substances. 

(iii) For persons who have been 
granted exemptions, waivers or 
exclusions from testing. protocols must 
be submitted 12 months after expiration 
of the exemption. waiver or exclusion 
for chlorinated chemical substances. 
and 24 months after expiration of the 
exemption. waiver or exclusion for 
brominated chemical substances. 

(b) Information that must be 
submitted to EPA. (1) Persons who 
manufacture or import a chemical 
substance listed under § 766.25 must 
report no later than October 5. 1987 or 
90 days after the person first 
manufactures or imports the chemical 
substance. whichever is later. the results 
of all existing test data which show that 
chemical substance has been tested for 
the presence of HDDs/HDFs. 

(2) Any manufacturer or importer of a 
chemical substance listed in § 766.25 in 
possession of unpublished health and 
safety studies on HDDs/HDFs is 
required to submit copies of such studies 
to EPA no later than October 5.1987 or 
90 days after the person first 
manufactures or imports the chemical 
substance. whichever is later. The 
following provisions of Part 716 of this 
chapter apply to submission of these 
studies: § § 716.3, 716.10(a) (1) and (4); 
716.20(a) (1). (2). (3). (4). (7), (8) and (10); 
716.25; 716.30; 716.35(a) (1), (2). and (4) [if 
applicable]; 716.35 (b) and (c); 716.40 (a) 
and (b); 716.50; 716.55; and 716.60(a)(2). 

(3) No later than October 5. 1987 or 90 
days after the person first manufactures 
or imports the substance listed in 
§ 766.25. any manufacturer or importer 
of a, chemical substance listed in 
§ 766.25 must submit records required to 
be held under Part 717 of this chapter on 
any HDDs/HDFs. 

(4) Test results. (i) Test results must 
be reported to EPA not later than 270 ' 
days after EPA's transmission of 
comments or 180 days after a final 
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protocol Is submitted to EPA, whichever 
is shorter. 

(il) For purposes of reporting test 
" results to EPA, and for further reporting 

. triggered by a positive test result under 
§ 766.35(c), a positive test result is 
defined at § 766.3. 

(iii) Reporting of test results must 
follow procedures set out in Part 790 of 
this chapter. except as modified in this 
Part. 

(c) Information required to be . 
submitted to EPA after submission of a 
positive test result. (1) Any person who 
submits a positive test result for a 
specific chemical substance listed under 
§ 766.25 must submit to EPA no later 
than 90 days after the date of 
submission of the positive test result the 
following: . . 

(i) A completed form (EPA 7910-51) 
for that chemical substance. The form 
appears at paragraph (d)(5) of this 
section and copies are available from 
the TSCA Assistance Office, (T8-799), 
Office of Toxic Substances, 
Environmental Protection Agency, 401 M 
St., SW., Washington. DC, 80460. One 
form must be submitted for each 
chemical substance for which a positive 
test result has been submitted. 

(ii) Health and safety studies for the 
chemical substance for which a positive 
test result has been reported. The 
following provisions of Part 716 of this 

. chapter apply to submission of these 
studies: § § 716.3; 716.10 (a) (1). (2). (3) 
and (4); 716.20; 716.25; 716.30; 716.35(a) 
(1). (2). and (4). [if applicable]; 716.35 (b) 
and (c); 716.40 (a) and (b); 716.50; 716.55; 
716.60(a)(2). 

(iii) Copies of records on the chemical 
substances required to be held under 
Part 717 of this chapter. 

(2) If a positive test result on a 
chemical substance is received from one 
person but not froirttithers. EPA may 
issue a notice in the Federal Register 
listing that chemical substance and 
requiring any person manufacturing. 
importing or processing that chemical 
substance who has not submitted a 
positive. test result to submit the 
information required in Part II of EPA 
Form 7910-:-51 (appearing in·§ 766;35(d)). 
Such a notice will be published only if 
EPA needs additional process data to 
make a determination of unreasonable 
risk. 

(d) Dioxin/Furan Reporting Form: 
BILLING CODE 656D-5O-M 
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