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Dear Coordinator:
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On behalf of the Regulatee and pursuant to Unit Il B.1.b. and Unit II C of the
6/28/91 CAP Agreement, E.1. Du Pont de Nemours and Co. hereby submits (in triplicate) the
attached studies. Submission of this information is voluntary and is occasioned by unilateral
changes in EPA's standard as to what EPA now considers as reportable information.
Regulatee's submission of information is made solely in response to the new EPA §8(e)
reporting standards and is not an admission: (1) of TSCA violation or lLability; (2) that
Regulatee's activities with the study compounds reasonably support a conclusion of substantial
health or environmental risk or (3) that the studies themselves reasonably support a conclusion
of substantial health or environmental risk.

The *‘Reporting Guide™ creates new TSCA 8(e) reportmg criteria which were not
previously announced by EPA in its 1978 State ,
43 Fed Reg 11110 (March 16, 1978). The “Reportmg Gulde states cnterm whxch expands
upon and conflicts with the 1978 Statement of Interpretation. Absent amendment of the
Statement of Interpretation, the informal issuance of the *‘Reporting Guide™ raises significant
due processes issues and clouds the appropriate reporting standard by which regulated persons
can assure TSCA Section 8(e) compliance.
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ATTACHMENT 1

Submission of information is made under the 6/28/91 CAP Agreement,
Unit I1. This submission is made voluntarily and is occasioned by recent
changes in EPA's TSCA §8(e) reporting standard; such changes made, for
the first time in 1991 and 1992 without prior notice and in violation of
Regulatee's constitutional due process rights. Regulatee's submission of
information under this changed standard is not a waiver of its due process
rights; an admission of TSCA violation or liability, or an admission that
Regulatee's activities with the study compounds reasonably support a
conclusion of substantial risk to health or to the environment. Regulatee has
historically relied in good faith upon the 1978 Statement of Interpretation and
Enforcement Policy criteria for determining whether study information is
reportable under TSCA §8(e), 43 Fed Reg 11110 (March 16, 1978). EPA

has not, to date, amended this Statement of Interpretation.

After CAP registration, EPA provided the Regulatee the
June 1, 1991 "TSCA Section 8(e) Reporting Guide". This "Guide” has been
further amended by EPA, EPA letter, April 10, 1992. EPA has not indicated
that the "Reporting Guide” or the April 1992 amendment supersedes the
1978 Statement of Interpretation. The "Reporting Guide" and April 1992
amendment substantively lowers the Statement of Interpretation 's TSCA
§8(e) reporting standard”. This is particularly troublesome as the "Reporting
Guide" states criteria, applied retroactively, which expands upon and
conflicts with the Statement of Interpretation.? Absent amendment of the

Statement of Interpretation, the informa! issuance of the "Reporting Guide”
and the April 1992 amendment clouds the appropriate standard by which

regulated persons must assess information for purposes of TSCA §8(e).

2In sharp contrast to the Agency's 1977 and 1978 actions to soliciting public comment on the proposed
and fina! §8(e) Policy, EPA has unilaterally pronounced §8(e) substantive reporting criteria in the 1991
Section 8(e) Guide without public notice and comment, See 42 Fed Reg 45362 (9/9/77), "Notification of
Substantial Risk under Section 8(e): Proposed Guidance”.

3a comparison of the 1978 Statement of Interpretation and the 1992 "Reporting Guide" is a appended.




Throughout the CAP, EPA has mischaracterized the 1991 guidance as
reflecting "longstanding™ EPA policy concerning the standards by which
toxicity information should be reviewed for purposes of §8(e) compliance.
Regulatee recognizes that experience with the 1978 Statement of
Interpretation may cause a review of its criteri. Regulatee supports and has
no objection to the Agency's amending reporting criteria provided that such
amendment is not applied to the regulated community in an unfair way.
However, with the unilateral announcement of the CAP under the auspices of
an OCM enforcement proceeding, EPA has wrought a terrific unfairness
since much of the criteria EPA has espoused in the June 1991 Reporting
Guide and in the Agency's April 2, 1992 amendment is new criteria which

does not.exist in the 1978 Statement of Interpretation and Enforcement
Policy.

The following examples of new criteria contained in the "Reporting

Guide" that is not contained in the Statement of Interpretation follow:

o even though EPA expressly disclaims each "status report” as being preliminary
evaluations that should pot be regarded as final EPA policy or intent4, the "Reporting
Guide" gives the "status reports” great weight as "sound and adequate basis" from
which to determine mandatory reporting obligations. ("Guide” at page 20).

o the "Reporting Guide" contains a matrix that establishes new numerical reporting
"cutoff™ concentrations for acute lethality information ("Guide” at p. 31). Neither
this matrix nor the cutoff values therein are contained in the Statement of
Interpretation. The regulated community was not made aware of these cutoff values
prior to issuance of the "Reporting Guide" in June, 1991,

othe "Reporting Guide" states new specific definitional criteria with which the Agency,
for the first time. defines as ‘distinguishable neurotoxicological effects’; such

criteria/guidance not expressed in the 1978 S_mgmgm_qf_lmgmmnm

othe "Reporting Guide” provides new review/ reporting criteria for irritation and
sensitization studies; such criteria not previously found in the 1978 Statement of

othe "Reporting Guide™ publicizes certain EPA Q/A criteria issued to the Monsanto
Co. in 1989 which are not in the Statement of Interpretation; have never been
published in the Federal Register or distributed by the EPA to the Regulatee. Such
Q/A establishes new reporting criteria not previously found in the 1978 Statement of

4Tne 'status reports’ address the significance, if any, of particular information reported to the Agency,
rather than stating EPA’s interpretation of §8(e) reporting criteria. In the infrequent instances in which the
status reports contain discussion of reportability, the analysis is invariably quite limited, without
substantial supporting scientific or legal rationale.

5 See, e. & 10/2/91 letter from Du Pont to EPA regarding the definition of 'serious and prolonged
effects’ as this term may relate to transient anesthetic effects observed at lethal levels; 10/1/91 letter from
the American Petroleum Institute to EPA regarding clarification of the Reporting Guide criteria.




In discharging its responsibilities, an administrative agency must give
the regulated community fair and adequate warning to as
what constitutes noncompliance for which penalties may be assessed.

Among the myriad applications of the due process clause is the fundamental principle
that statutes and regulations which purport to govern conduct must give an adequate
warning of what they command or forbid.... Even a regulation which governs
purely economic or commercial activities, if its violation can engender penalties,
must be so framed as to provide a constitutionally adequate waming to those whose
activities are governed.

Diebold, Inc. v. Marshall, 585 F.2d 1327, 1335-36 (D.C. Cir. 1978). See
also, Rollins Environemntal Services (NJ) Inc. v, U.S, Environmental
Protection Agency, 937 F. 2d 649 (D.C. Cir. 1991).

While neither the are rules, This principle has been applied to hold
that agency 'clarification’, such as the Statement of Interpretation, the
"Reporting Guide" nor the April 1992 amendments will not applied
retroactively.

...a federal court will not retroactively apply an unforeseeable interpretation of an
administrative regulation to the detriment of a regulated party on the theory that the
post hoc interpretation asserted by the Agency is generally consistent with the
policies underlying the Agency's regulatory program, when the semantic meaning of
the regulations, as previously drafted and construed by the appropriate agency, does
not support the interpretation which that agency urges upon the court.

il ini 453 F. Supp. 203, 240

Standard Oil Co. v. Federal Energy Administration,
(N.D. Ohio 1978), aff'd sub nom. Standard Qil Co, v. Department of
Energy, 596 F.2d 1029 (Em. App. 1978):

The 1978 Statement of Interpretation does not provide adequate notice
of, and indeed conflicts with, the Agency's current position at §8(e) requires
reporting of all "positive’ toxicological findings without
regard to an assessment of their relevance to human health. In accordance
with the statute, EPA’s 1978 Statement of Interpretation requires the
regulated community to use scientific judgment to evaluate the significance of
toxicological findings and to determining whether they reasonably support a

conclusion of a substantial risk. Part V of the Statement of Interpretation

urges persons to consider "the fact or probability” of an effect's occurrence.
Similarly, the 1978 Statement of Interpretation stresses that an animal study
is reportable onl; when "it contains reliable evidence ascribing the effect to
the chemical.” 43 Fed Reg. at 11112, Moreover, EPA's Statement of
Interpretation defines the substantiality of risk as a function of both the
seriousness of the effect and the probability of its occurrence. 43 Fed Reg
11110 (1978). Earlier Agency interpretation also emphasized the
"substantial” nature of a §8(e) determination. See 42 Fed Reg 45362, 45363




(1977). [Section 8(e) findings require "extraordinary exposure to a chemical
substance...which critically imperil human health or the environment"].

The recently issued "Reporting Guide™ and April 1992 Amendment
guidance requires reporting beyond and inconsistent
with that required by the Statement of Interpretation. Given the statute and
the Statement of Interpretation's explicit focus on substantial human or

environmental risk, whether a substance poses a "substantial risk” of injury
requires the application of scientific judgment to the available data on a case-
by-case basis.

If an overall weight-of-evidence analysis indicates that this
classification is unwarranted, reporting should be unnecessary under §8(e)
because the available data will not "reasonably support the conclusion” that
the chemical presents a substantial risk of serious adverse consequences to
human health.

Neither the legislative history of §8(e) nor the plain meaning of the
statute support EPA's recent lowering of the reporting threshold that TSCA
§8(e) was intended to be a sweeping information gathering mechanism. In
introducing the new version of the toxic substances legislation,
Representative Eckhart included for the record discussion of the specific
changes from the version of H. R. 10318 reported by the Consumer
Protection and Finance Subcommittee in December 1975. One of these
changes was to modify the standard for reporting under §8(e). The standard
in the House version was changed from "causes or contributes to an
unreasonable risk" to "causes or significantly contributes to a substantial
risk". This particular change was one of several made in TSCA §8 to avoid
placing an undue burden on the regulated community. The final changes to
focus the scope of Section 8(e) were made in the version reported by the
Conference Committee.

The word "substantial” means "considerable in importance, value,
degree, amount or extent”. Therefore, as generally understood, a
"substantial nisk” is one which will affect a considerable number of people or
portion of the environment, will cause serious injury and is based on
reasonably sound scientific analysis or data. Support for the interpretation
can be found in a similar provision in the Consumer Product Safety Act.
Section 15 of the CPSA defines a "substantial product hazard" to be:

"a product defect which because of the pattern
of defect, the number of defective products
distributed in commerce, the severity of the
risk, or otherwise, creates a substantial risk
of injury to the public.”



Similarly, EPA has interpreted the word 'substantial’ as a quantitative
measurement. Thus, a 'substantial risk’ is a risk that can be quantified, See,
56 Fed Reg 32292, 32297 (7/15/91). Finally, since information pertinent to
the exposure of humans or the environment to chemical substances or
mixtures may be obtained by EPA through Sections 8(a) and 8(d) regardless
of the degree of potential risk, §8(e) has specialized function. Consequently,
information subject to §8(e) reporting should be of a type which would lead a
reasonable man to conclude that some type action was required immediately
to prevent injury to health or the environment.




Attachment
Comparison:

Reporting triggers found in the 1978 "Statement of Interpretation/ Enforcement
Policy",43 Fed Reg 11110 (3/16/78) and the June 1991 Section 8(e) Guide.

TEST TYPE 1978 POLICY New 1991 GUIDE
CRITERIA EXIST? CRITERIA EXIST?

ACUTE LETHALITY
Oral N} Y)
Dermal N} Y}
Inhalation (Vapors) }6 y7
aerosol N} Y}
dusts/ particles N} Y}
SKIN IRRITATION N Y8
SKIN SENSITIZATION (ANIMALS) N Y?
EYE IRRITATION N Y10
SUBCHRONIC
(ORAL/DERMAL/INHALATION) N Y
REPRODUCTION STUDY N y!2
DEVELOPMENTAL TOX Y!3 Y4

643 Fed Reg at 11114, comment 14:
"This policy statements directs the reporitng of specifiec effects when unknown to the
Administrator. Many routine tests are based on & knowledge of toxicity associated with a
chemicall. vnknown effects occurring during such a range test may have to be reported if
they are those of concern tot he Agency and if the information raeets the criteria set forth in
Parts V and VIL."

"Guide at pp.22, 29-31.

8Guide at pp-34-36.

9Guide at pp-34-36.

10Guide at pp-34-36.

1 Gyide at pp-22; 36-37.

12Guide at pp-22

1343 Fed Reg at 11112
"Birth Defects” listed.

14Guide at pp-22




NEUROTOXICITY
CARCINOGENICITY
MUTAGENICITY

In Vitro
In Viwo

ENVIRONMENTAL
Bioaccumulation
Bioconcentration
Oct/water Part. Coeff.
Acute Fish

Acute Daphnia
Subchronic Fish
Subchronic Daphnia

Chronic Fish

AVIAN

Acute
Reproductive
Reprodcutive

15Guide at pp-23; 33-34.

1643 Fed Reg at 11112
"Cancer" listed
17Guide at pp-21.

Y!l6

Y}IS

Y}
Y}20

zZ Zz 2z Z

ZZzZ

1843 Fed Reg at 11112; 11115 at Comment 15

"Mutagemicity " listed/ in vivo ys Invitro discussed; discussion of " Ames test”.

19Guide at pp-23.

2043 Fed Reg at 11112; 11115 at Comment 16.

y15

zZz Z Z Z Z ZZZ

2ZZ



CAS # 123-72-8

Chem: Butyraldehyde vapor

Title: Nine—-day repeated vapor inhalation toxicity  study
Date: 3/9/78

Summary of Effects: Coordination loss, anesthesia at 6400ppm



Rats, mice, guinea pigs, it di ‘
vapor & hours/day, 5 days/week for 9 days’ B twor

concentrations for the 3 test levels were 6400, 3100 ﬂ&&ﬁﬁ@&;ﬁpm;ﬁsmufimima‘wigﬁ# :*

of eye and respiratory drritation, and statist 11y significantly lower body
weight findings were observed in most species inhaling 6400 and 3100 ppm of

butyraldehyde, Other signs obsarved in most animals at 6400 ppm &mmiuduﬁ;%~;«ﬂi

coordination loss, anesthesis and death, 'At 3100 ppm these sffects wers whmawww&’tg 

only in the besgle dog, Unly some sye and respiratory irritation and statis-
tically significantly lowsr body weight effects were observed among animals
inholing 2000 ppm of butyraldehyde. . Bcattered organ weight affects wers found’ -

in rats for both test groups (3100 and 2000 ppm) surviving the §-day inhalation
an waight findinge will probably

treatment, (Further interpratation of these org
be forthcoming in the following 13 week study.) No pathologically significent

treatment ralated gross lesions wers found among animals inhsling 3100 ﬁwfﬁﬁﬂﬁ; wf

i 1k

ppm of butyraldehyde. One male Sprague-Dawley rat that had been exposed to
6400 ppm had bilateral hemorrhage of thiﬁpthmqﬁmrbinutyﬁﬂw A R AT

%mtrbéﬁ&ﬁimg
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s i d
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The 9-day {nhalation test was performed t avuiﬂath*thu“tnxim TaEPOTIBES

in multiple specien dus za;rwy&;tt&f%nhliutiwﬁ;affﬁtm@uphuwka containing butyr=
aldehyde, Results of tha §-day study ave 'used to establish sxposurs levels and
yield {nformation regarding toxic effects for & subsequent l3-week subchronic

inhalation study, The 13-week inhalation’study is designed to serve as sn. =~
indicatcr of the pessible chronic toxic effects of butyraldehyds inhalation. ..,
Based on the results of the 9-day study target vapor concentrations of 2000, '/
300 and 1ds va,h&vwﬂﬁt@n”ﬁﬁhﬁtnvfbrathiﬁlagwﬁ&& subchronic study. . The dog and

Sprague-Davisy rat have bucqjt&lhmaadf&ajupca;::ﬁea;yg“ oad. for svaluation of
, : 3 .
i

the possible chronis @ffects of butyraldehyd

i

B G e




ple wut transferred
< Each xwgullwm
6whmuw mmwmxurm

S %, s i
da t |

im razpmnawm of varioun upmeimu and t 'prmvia' dﬂtn fwr uw@igmimg levels for &
\ 4 £ ﬁha threa test levels umd

mha

: &ﬁth& iﬁ Wd%l& 41-2, Following & .
randomly as gred‘to one. of four groups. LAt th@

ose animals with body waight within two standard .
v Any animal. ‘that lost w&ﬁght

f‘&wvintimns wf mhn mea ‘were ‘scceptad for the study.
‘ : u iﬁn the quurantﬁmi pwrim& und umy dmg

were »ekwctaﬁ for the

. V W of { i
wtu&y b umﬁ upon ‘the results of pr&&iminury & t« range-finding tests on rats &t
' ‘the snimals were subjected to 6

' these concentrations.’ Baginning on & Monday
© hours per day of &mhalatiouwb the aﬁa&xna& vapbr/air concentration in a 547
s tive days. (After %uiﬁg rested over the week-

end, the: nurv&vwrm were’ aubjwmtudgtm imhalttimn of the vapor for an additional
4 consecutive days, ' Contri imti& ere atuln with and %wuuud in an identical

‘manner to the dwuw&,grauvu,

o) t«wi&g thw &&qmﬁ&

?ﬁu yraldehyde vapor,concentyratio T :
of an *xuatriually heated one~

" down the inside’ of a gpirall @mwrwgnau& surface’
‘ximummttmvwruturu‘wi ‘the vaporizer was iﬁmitad to 1

“ineh dismetar %yrnx ;
that required to effe ‘Tf , raporisation of the l1iquid butyraldehyds.
%&ﬁuitunt Vipwr y ceountercurrent air atreanm
,@ditauﬁiy into the ﬁhnmbarw**ﬁiw :
sbat at | d'¥ate (150 liters/min) to produce 15 w&
mhmuaou per. hour. npansate y sibl t undetected variation'dn . -
nithe chanber, the location .o imals within th&

vapor diwtriﬁutiﬁﬂ with & cl
; utim 1




-, Baport 41-39

uph wmm ﬂﬂ&& umpﬁwy&ua condi~ £
Mmﬁmw?n&runatnnruph was
fm iwﬁixutiwu dwtwmtwrm

~wpmwm&wd pnder ktup&wutur« progrumsd
The program was started st 17ﬂ‘¢*#h‘ﬁ X
190°C for 2 min.. If testing for M" ‘me ‘
employed. (The gaw chromatographic ww&&ywﬁﬁ mf %m&ytul&&hydu vas carried out in
= manner that butyric scid would be detected.) The snalyticel procedure is based
on measurement of pesk height. Calibration curves were constructed from solu-
tions of known weight per unit of volume of butyraldehyde dissolved in water.
Microliter samples were injected into the chromstogrsph st three oOr more concen-
trations covering the range of analyeis. Vapor-sir samples, taken volumetrically
from the chambers, were injected directly into the chromstograph by mesns of
gas-tight syringes, one for each cheauber. Test vapor concentrations were
analyzed st least 3 times each day s&nd econtrol chambers and room air 2 times

each day, ~ Samples were taken from various ports located in the front of the
chamber. Standards were yvun each day to verify the snalytical reproducibilicy of
the calibration curves, and new curves werg constructed as necessary. Refervence
chromatograms were filed dn mhu Ghamiuul ﬁygionu Laboratory of Carnegie-Mellon

Tnatiture of Research.

..iteris of Toxic R&ﬁpwwa& M@mitmwmﬁ : “

Animals were @iw@mly observed for ﬁﬂawm mmdimamive of toxic effect during

gach b-tour inhalstion period and during the individual transfer of each awim&&
between nonexposure cage and exposure cage preceding and following exposure.
corneas of all rabbits were examined on exposure days 1, 2, 5, 6, 7 and at sacri-
fice using the aqueous fluorescein staining technique (on exposure days 1, 5 and

6 corneal examinations were wade immediately pre~ and post-exposure; on exposure
days 2 and 7 examinations were only made prior to sxposure). The body weight of
each animal was measured and recorded preceding the lst, 2nd, 5th, éth &nd 7th day

of exposure and again preceding sacrifice. Moribund animals or amimaim that died
dmrimx the 9-day inhalation regimen ware subiscted to necropsy ss they were found.
All survivors were sacrificed for necropsy on the morning following tha %th or final
day of the exposurs regimen, Tissues were only taken at.necropsy from selected
animals where abnormaiities or clinical signs were observed that warranted further
investigation. The livers and kidneys of all rate wers weighed at secrifice.

The

Sratdsvicnl Avalvels

The results of the quantitative continuous variables, euch as body welight

ﬁmgwm@ were intercompared rmr the dosage groups and the controls by the use of
5%% “ollowing tests: Bartlett's homogeneity of vuwiaﬂaw, analysie of variance,
rank sum (Snedecsy and Cochran, 1967), and Duncan's multiple range (Duncan, 19535,
1957; Harter, 1960). The latter was used, 1f F for snalysis of varlance was
8. gnxfiammtxy high, to delinests which groups differed from the controls. If
Burtlett's test indicsted heterogensous variances, the F test was used for each
group versus the control. If thess individual F tests wsre not significant,
Student's ¢ test was used; 1f significant, the meens were compared by the Cochran
t tast (Snedecor and Cochran, 1967) or the rank sum tast,  Correlation coefficients
were calculated when necessary to a&turwiﬁa«&f un&tittimuiiy aﬁgmﬁfimawt findings

werg indicative of a d@mawruwpmﬁnuw
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In general, only criteris that differed significantly (F < 0.CI)
tiic control group are discussed. Ommission of comment is indicctive thot o
statistically significant differences were found. Some of the data presen:
this report has been rounded off to reflect the limits of significant figu-

Results

Chauber Concentration

Gas chromatographic analysis of target chamber concentraticnz cf &
4000 and 2000 ppm of butyraldehyde vapor/air mixtures yielded mcan mezasursc
ccncentrations of 6400, 3100 and 2000 ppm (18.9, 9.1 and 5.9 mg/liter) as

indicated in Table 41-4.

A minor peak eluting from the gas chromatograph at the sen. tdn. ..
Lutyraldehyde was detected when control chamber air was sampled for c¢re of ¢)
<unzlyses. This peak, equivalent to a butyraldehyde concentration of 0.ub o
~ctuslly appears to represent low level contamination of control chamber air
vy butyraldehyde vapor. Because analysis of room air near the test chawber
iudicated a concentration of 0.4 ppm of butyraldehyde vapor for one of the
suaulyses, it is likely that general contamination of air in the roow housin:
4 inhalation chambers was the source of this insignificant control ch..s.r

contamination.

No obscrvable amount of butyric acid was detected in cny of Lhn. -
-oured concuntrations of butyric acid were < 1% of measured butyr:ico.vd
wweentrations: the lower level of detection of butyric acid was 1%).

iericity Findinpe

A suniary of significant signs observed for the 6400, 310C ~:5 20u.
teot groups for each species compared to the control group is given In Tov)-
to 41-8. At sacrifice, marked multifocal interstitial pneumonic wor ois-rve.
trcated and control Fischer rats. Since control rats were affectcd o, oover . .
a5 treated rats, it is concluded that this pneumonia was not in any wi.y cuu
associated with butyraldehyde treatment. This pathologic conditicu w v ¢
rcflected in the toxicity findings observed for these rats.

e

Mortality. Exposure to a vapor concentration of 6400 ;p:o
decath of all animals within 9 days, with the exception of on. o}
rot. The day of death for each animal is given in Tables 41-5 tiru 6.-. .
mnle bragle dog, at this concentration, was considered to be moribund by ¢
clinical verterinarian following the first 6~hour exposure. This animal was

therefore euthanized for necropsy following this exposure.

The beagle dog was the only death that occurred for the 3100 ppu ox;
croup. This dog died overnight following the 3rd day of exposure. No worta.

occurred for the 2000 ppm exposure level.

Appearance and demeanor. As indicated from Tables 41-5 thru 41-§,
dcfinite signs of eye and respiratory irritation, as well as coordination 10v:

and anesthesia were observed in all species at 6400 ppm.

noonal discharge, audible respiration, dullness or opacity of the cornc: and
lobored breathing.

The signs of irritac:
obecrved for each species at this concentration included lacrimation, sclivat:
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. At 3100 ppm, several definite signs of eye and respiratory irritation
(s2livation, lacrimation, nasal discharge and sudible respiration) vere again
observed in all species with the exception of the mice. Oaly soms slight
salivation was observed in mice at this concentration on eéxposure day one.
Other signs observed only among the dog, rabbit and guinea pigs at 3100 ppm
included labored breathing, conjunctivitis; pordination loss, and anesthesia
in the dog; conjunctivitin.‘irlttl.,nnd dullness of the cornea in the rabbit;

e DA T L N

and -labored bresthing in the guines pige, . - FooHe s ST

As shown in Tables 41-5 thru 41-8, some lacrimatiom, salivation, nasal
discharge, conjunctivitis (dog only) and other sporadic signs were observed
among animals at the 2000 ppm sexposure level. In the rabbit and in rats, the
{rritation noted was slight and was only observed during the last 5 days of
exposure. More definite signs of irritation were observed in the guinea pigs
and dogs. In guinea pigs the clinical abnormalities observed were sporadic.

In the dog, definite lacrimation and slight conjunctivitis were observed on all
exposure days. No abnormalities in appearance or demeanor were observed in

mice at this concentration.

Corneal examination (fluorescein stainin technique). Corneal examina-
tions were made for the 6400 ppm rabbit on exposure days 1, 2 and 5. During
e~ch examination dullness and 25 to 80X necrosis of the cornea was observed.

. corneas of rabbits for the remaining exposure groups were examined on exposure
.ays 1, 2, 5, 6, 7 and at sacrifice. Some indication of corneal damage (cornea
slightly dull with 5-10% necrosis) was observed in the rabbit at 3100 ppm on
exposure day 5 and at sacrifice. No signs of corneal injury were observed in

the 2000 ppm or control group rabbits.

Body weight. Mean body weight values for all species and all exposure
levels are given in Tables 41-9 to 41-12. Statistically significant lower body
weight as compared to control were found for rats, guinea pigs and mice for both
the 6400 and 3100 ppm exposure Broups. Body weights for the dog and rabbit at
these concertrations ware also lower than control, but were not compared statis-
tically due to the small sample size. At 2000 ppm, statistically significanc
differences in body weight compared to control (again lower) were observed only
for the Fischer rat (both sexes). This finding may be a reflection of the multi-
focal interstitial pneumonia found in these rats.

Organ weight. Mean 1iver and kidney weight findings obtained for the
Sprague-Dawley and Fischer rat (for the 3100 and 2000 ppm test groups surviving
the 9-day butyraldehyde treatment, and control) are given in Table 41-13.
Statistically significant differences in mean liver weight values compared to
the mean control values were found for the Sprague-Davwley (both sexes) and male
Fischer rat at 3100 ppm. Mean kidney weight values were different from control for
the Fischer rat (both sexes) at 3100 ppm and for the female Sprague-Davley rat

at 3100 and 2000 ppm.

Pathology. In the opinion of the veterinary pathologist, there were no

pathologically signiticant treatment-related gross lesions among rats, mice,
guinea pigs, rabbits or dogs that inhaled either 3100 or 2000 ppm of butyraldehyde.
One male Spragus-Dawley rat that had been sxposed to 6400 ppm had bilateral

hemorrhage of the ethmoturbinates.
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Report 41-39
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The majority of aaiiilt c:ﬁdood to 6400 pﬁl,of butyraldahyde died prior

to termination of the 9-day repeated 4nhslation test. As judged from gross

£indings, the principal cause of death in.these animals wvas

respiratory failure.

In the opinion of the veterinary pathologist, "gvents leading to respiratory
failure may have involved sither one or doth of two possible pathogenetic
sechanisa. Nassl cavity obstruction in qbli;ntory,npscebrcathing species lezds

to the inability of the snisal to get sufficient air’ into the lungs. ‘The result
is asphyxiation. An alternative pathogenstic sechanisn results from swallowing
of air as the animal reflexively and repeatedly gasps. This may occur with or
wvithout nasal cavity obstruction. As & result of swallowing air, the stomach
and intestines become distended with gas. This {ncreases intraabdominal pres-
sure and thereby prevents proper functioning of the diaphragm. If the diaphragn

cannot move posteriorly imto the abdominal cavity space due
from 8 gastrointestinal tract distended with air, then insuf

to increased pressure
ficient negative

pressure develops in the thoracic cavity and air cannot be inhaled. The result

is asphyxiation.”

As previously mentioned, marked pultifocal intersti
observed in treated and control Fischer rats at the terminat
Since control rats vere affected equally with treated rats,
pathologist suggests that this pneumonia was not in any way
with butyraldehyde treatment. The Fischer rats, being speci
and barrier reared, probably had 1imited inherent resistance
agents which may have been carried by other more resistant s
the same exposure chambers and animal holding room. Alterna
may have been latent carrisrs of the causative agents.

tial pneumonia was
ion of the study.
the veterinary
causally associated
fic pathogen free
to the causative
pecies occupying
tively, these rats
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Table 41-1

Physical Properties of Butyraldehyde

Butyraldehyde Synonyms:

Molecular Formula:
Molecular Weight:

Specific Gravity
at 20/20°C:

Boiling Point at
760 mm Hg:

Vapor Pressure at 20°C:
(air saturated at 20°C
contains @ 125,000 ppm)

Flash Point (open cup)

@ 25°C and 760 mm Hg:

Butanal, Butaldehyde, Butylaldehyde, n-Butyl
aldehyde, Butyral, Butyrylaldehyde,
Butanaldehyde, Butal.

C“HBO

72.11
0.803 gm/ml
74.8°C

91.5 mm Hg

20°F

1 mg/liter = 340 ppm
1 ppm = 0.00294 mg/liter
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Atabip 41-2

Animal Species Used for Nine-Day Butyraldehyde Inhelation Studv

g;:z%e Species Stock or Strain Sex Age (at start)
3 Guinea Pigs Hla: LEnglish A(SR) rale 9-1/2 to 10-1/2
(albino) veeks
) Mice (albino) Hla: (SW) BR male 7 veeks
1 Rabbit Thr: (NZW) male 11 - 13 veeks
1 Dog Deagle (AKC repistered) male 2-1/3 - 7 years
5 Rats F344/'1ai BR male 46 - 50 days
S Rats F344/11ai BR female 46 - 50 days
5 Rats Hla (SD) nale 43 ~ 47 days
5 Rats Hla (SD) female 43 - 47 days

g

Source: Sprague-Davley Tats, mice and guinea pigs - Nilltop Laboratories,
Inc,, Scottdale, Pa. :
Fischer 344 rats = Microbiological Associates, Valkersville, ‘'d. :
Dogs - White Eagle Laboratories, Two dogs 2-1/3 to 2-1/2 years of
age wers ohtained from Vhits Eagle Laboratories, Inc., {
Doylestowm, Pa, Tvo dops 6 to 7 ysars of ape wers brod at
the Chamical Hygiens Fellowship,
Rabbits - Threa Springs Kennel Company, Zelienopls, Pa,

-

1 Number of animals per @XpoAuUTe RTOUP.

P
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Table &1-3
Butvraldehvda
Conditions of gnerationzk Pcrk1n¥zlncr'39208 Chronatogragh
Column Stainless Steel 1/4 in. o0.de X 4-1/2 ft.
Support Chromosord 101
Conditions Initial column temperature 17o°c. then raised

Solvent for calibration

Carrier GCan

Burner

Vapor sanple size

Lower limit of detaction

Detector

to final temperature of 190°C at a rate of
2°C/min,, vith a hold at 190°C for 2 min.
Terperaturae of injection port 180°C and
detector 240°C

Vater

Nitrogen, 30 ml/min

Hydropen at 45 ml/min, air at 550 ml/min
l1m

0,5 rPM

Flame ionization
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Table 41-4

or Concentrations

For 9-Day Inhalation Study

Number of samples 36 31 29 23
Target Concentration, ppm 8000 4000 2000 0
Measured Concentration, ppm 6400 ' 3100 2000 0.08
Measured Concentration, mg/l 18.9 9.1 5.9 0.0%
Measured as I of Target Concen-

tration 80 78 100 -
95% Confidence Limits for 0.0 b

Measured Concentrations, mg/l 6.3 to 31.5 5.2 to 14.3 4.7 to 7.1 to 6.0

Coefficient of Variation 32.8 20.3 10.0 -

% = Median value given because distribution of control values skewed to the
left.

b. Semi-interquartile range
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Butyraldchydc Concentration, PPm

Rats
Sex and 3100 — 2000 —Control
Strain Organ, Basis Mean S.D. Mean S.D. Mean S.D.
Female 1 Liver, absolute 4.78 0.26 4.43  0.22 4.93 0.42
Fischer 344 Liver, body wt 4,00 0.13 3.67 0.13 3.83 0.16
Kidney, absolute 1.02 0.06 1.00 0.03 1.01 90.08
Kidney, X body we 0.85%2 o.04 0.83 0.04 0.78  0.03
. Liver, absolute 7.90° o.51 8.32 1.30 .24 0.18
hrague-Dawley Liver, % body wt 3.73 0.23 3.84 0.31 4,06 0.11
Kidney, absolute 1.63° 0,05 1.56° 0.04 1.79  0.05
Kidney, % body wt 0.77 0.03 0.73 0.07 v 0.79 0.03
zle 1 Liver, absoclute 6.36: 0.83 7.55 0.97 8.39  0.64
ischer 344 Liver, 2 body we 4.07 0.19 4.26 0,17 4.39 0,07
Kidney, absolute 1.29% o.10 1.41  0.13 1.49  0.07
Kidney, % body we 0.8 .04 0.80 0.01 0.78 0.02
ile Liver, absolute 11.1° 0.8 1312 0.45 14,30 1.73
rfaguc-Dawley Liver, X body wt 3.57 0.11 3.95 0.10 4.20 0.36
Kidney, absolute 2,31 0.11 2.38 0.18 2.52  0.14
Kidney, % body we 0.74 0.04 0.72 0.06 0.74 0.13

Circled Superscripts indicate that mean values are greater than control,
b=0.01>p » 0.001 ¢ =0.,001 »>p

4=0,05>p >

1
At sacrifice,

vas observed ip both treated and ¢

Teflected in the organ weight find

0.01

marked multifocal interstitial
ontrol rats. This Pathologic condition may be

ings for these rats,
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Pneumonia (not related to tresatmont)
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All TSCA 8(e) submissions are placed in the public files

unless confidentiality is claimed according to the procedures
outlined in Part X of EPA's TSCA §8(e) policy statement (43 FR
11110, March 16, 1978). confidential submissions received .
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confidentiality claims for non-CAP submissions.

Please address any further correspondence with the Agency
related to this TSCA 8(e) submission to:

Document Processing Center (7407)

Attn: TSCA Section 8(e) Coordinator
Office of Pollution Prevention and Toxics
U.S. Environmental Protection Agency
washington, D.C. 20460-0001

EPA looks forward to continued cooperation with your

organization in its ongoing efforts to evaluate and man:, -
potential risks posed by chemicals to health and the environment.

Sincerely,
by R E
?3/% - ‘Terry R. O'Bryén
Enclosure 1:2:35&9 Risk Analysis Branch
{vY. Recycled/Recyclable
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> <TOX CONCERN>
L

> <COMMENT>

SUBCHRONIC INHALATION TOXICITY IN MICE, RATS, GUINEA PIGS, RABBITS
AND DOGS IS OF LOW CONCERN. REPEAT WHOLE-BODY EXPOSURES OF 6
HOURS/DAY, 5 DAYS/WEEK FOR 2 WEEKS (9 TOTAL EXPOSURES) AT
CONCENTRATIONS OF 2000, 3100 OR 6400 PPM TO 1 EACH MALE RABBIT AND
DOG, GROUPS OF 3 EACH MALE GUINEA PIGS, 5 EACH MALE MICE, AND 15
EACH MALE AND 5 EACH FEMALE SPRAGUE-~DAWLEY AND FISCHER RATS WERE
ASSOCIATED WITH ADDITIVE DOSE-DEPENDENT SIGNS OF RESPIRATORY
TOXICITY AND MORTALITY. CLINICAL SIGNS OF TOXICITY GRADUATED WITH
EXPOSURE LEVEL FROM OCULAR IRRITATION, LACRIMATION, SALIVATION AND
AUDIBLE RESPIRATION WITH NASAL DISCHARGE TO CORNEAL OPACITY,
IRITIS, LABORED BREATHING, ANESTHESIA, LOSS OF COORDINATION AND
DEATH AT LETHAL CONCENTRATIONS. RESPIRATORY DISTRESS WORSENED WITH
REPEAT EXPOSURES. ALL ANIMALS OF A 6400 PPM EXPOSURE DIED OR WERE
SACRIFICED IN MORIBUND CONDITION WITHIN THE 9-DAY TREATMENT PERIOD.
THE MALE DOG OF A 3100 PPM EXPOSURE SACRIFICED AFTER DAY 1 IN
MORIBUND CONDITION WAS THE ONLY MORTALITY ATTRIBUTED TO TREATMENT
AT THIS EXPOSURE LEVEL. BODY WEIGHTS WERE SIGNIFICANTLY LOWER
RELATIVE TO CONTROL IN RATS, MICE AND GUINEA PIGS AT EXPOSURE
LEVELS OF 3100 AND 6400 PPM. LIVER AND KIDNEY WEIGHTS WERE REDUCED
IN RATS SURVIVING 9 TOTAL EXPOSURES AT 2000 AND 3100 PPM. NO GROSS
PATHOLOGY WAS NOTED INDICATING ORGAN-SPECIFIC TOXICITY.
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