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INTRODUCTION

Chairman George Rusch welcomed the committee, and encouraged chemical managers to take
notes on the staff scientists’ presentations.

The draft NAC/AEGL-37 meeting highlights were not discussed because of the current issue on
intentional dosing human data. 

Richard Niemier discussed a practical use of AEGL values; AEGL-1 values were used for re-
entry after a recent styrene release in Cincinnati, OH.

The highlights of the NAC/AEGL-38 meeting are summarized below along with the Meeting
Agenda (Attachment 1) and the Attendee List (Attachment 2).  The subject categories of the
highlights do not necessarily follow the order listed in the NAC/AEGL-38 Agenda.

SUMMARY OF COT SUBCOMMITTEE MEETING

George Rusch led a discussion of the most recent COT subcommittee meeting (NAS-16; Aug. 31,
Sept. 1-2, Woods Hole, MA).  Major discussion points were as follows:

1. LOA (Level of Odor Awareness) paper needs to be published so that we can
finalize the many TSDs where an LOA is calculated.  Marc Ruijten stated that the
paper is currently in the RIVM internal review process.

2. The COT subcommittee emphasized the need to track TSD revisions (red-line/cross
out).  This should also be used for revised TSDs discussed at NAC meetings.

3.  The COT subcommittee showed an interest in the use of human data issue.
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4. After incorporation of formal comments from the COT subcommittee, the PBPK
white paper may be finalized and will become an addendum to the SOP.

5. The “Adjustment Factor” concept was discussed, and the consensus of the COT
subcommittee appeared to be in conflict with discussions at previous COT
subcommittee meetings.  At NAS-15 (January, 2005), the suggestion was to apply
an additional factor to obtain AEGL values consistent with available data.  At NAS-
16, subcommittee members seemed to think it was more appropriate to adjust the
final AEGL values, and not to apply an additional “adjustment factor” to the
derivation or to adjust the uncertainty factors.  As this issue needs to be resolved,
the NAC/AEGL staff will present options and request clear direction from COT
subcommittee members at NAS-17.

6. Fifteen chemicals were presented at NAS-16, and ten of these were provisionally
approved as “final.”

7. The COT subcommittee was concerned about the use of animal developmental
toxicity endpoints for derivation of AEGL-2 values, specifically, if reduced fetal
body weight is the result of a single exposure or is a cumulative effect.

HUMAN STUDIES ISSUES

Iris Camacho presented information on the FY 2006 EPA Appropriations Act language and
Proposed Rule, published on September 12, 2005, (Attachment 3) and on how this may impact the
AEGL program.  The appropriations act language prohibits use of 3rd party, intentional human
dosing data for pesticides until a Final Rule on the topic is published.  The Agency has interpreted
this law to include both pesticides and industrial chemicals.  Impacts on the AEGL program
include: no discussion of chemicals/TSDs containing intentional human dosing data at NAC
meetings (until publication of the final rule); a “hold” on the Federal Register package (FR09); and
cancellation of the December meeting.  The proposed rule has been published in the Federal
Register and is open for public comment until December 12, 2005.

UNCERTAINTY FACTOR DATA BASE

Richard Williams, intern with the AEGL program, provided information and a
demonstration of the Uncertainty Factor data base (Attachment 4).  The data base is designed to
store and categorize AEGL uncertainty factor application data and rationales.  The data base
should allow for the analysis of trends in UF application, evaluation of processes and rationales,
and consistency in UF application.  The data base was well received by the NAC members. 
Suggestions for improvement included addition of toxicity endpoints other that irritation,
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identification of human or animal data used to adjust UFs, tracking dates when UFs were
proposed, inclusion of chemical class information, addition of synonyms/CAS numbers, and
inclusion of the value and source of the time scaling exponent ‘n’.

RD50 METHODOLOGY

Peter Bos discussed the RD50 assay and relevance for setting AEGLs (Attachment 5).  Discussion
focused on whether or not the RD50 is an appropriate endpoint as a point-of-departure for AEGL
value derivation, whether the RD50 may be an AEGL-1 or AEGL-2 endpoint, and how to handle
scaling across time.  The ASTM (2004) standard methodology was also discussed, as was the
necessity of evaluating the raw data set used in calculating RD50 values.  It was pointed out that
use of the RD50 may amplify the uncertainty associated with scaling across time, and that in some
cases, the RD50 methodology necessitates extrapolation over three orders of magnitude, also
amplifying the uncertainty.  A further challenge involves equating respiratory depression in
animals with an equivalent effect in humans and distinguishing between stimulation of the
olfactory versus trigeminal nerve.   There was also a discussion about including a statement
regarding use of the RD50 in the revised SOP; a suggestion was made that the RD50 could be used
cautiously, acknowledging the limitations inherent in the method.  A white paper regarding the
relevance of the RD50 methodology for setting AEGL values will be drafted and included as an
addendum to the SOP.

REVIEW AND RESOLUTION OF COT/AEGL COMMENTS 
ON INTERIM AEGL VALUES 

Boron Trifluoride (CAS No. 7637-07-2 )

Chemical Manager: George Rusch, Honeywell
Staff Scientist: Claudia Troxel, CMTox

George Rusch pointed out that Honeywell is the largest producer of boron trifluoride, and that he
was responsible for all modern toxicology studies conducted with boron trifluoride.  Dr. Rusch
was chemical manager for this compound due to his familiarity with its’ toxicology.  He abstained
from all votes, and presented the review of this chemical because the staff scientist, Claudia
Troxel, was unable to attend the meeting.  The AEGL values developed in the TSD and the
presentation overheads were developed by Dr. Troxel.   George Rusch then discussed the data set
and COT/AEGL’s comments (Attachment 6). The COT/AEGL suggested that the AEGL-1 and
AEGL-2 derivations be revised, because these values were based on repeated-exposure studies.
The COT/AEGL also suggested that the interspecies UF of 10, applied in the AEGL-3 derivation,
be reduced.  Dr. Rusch explained that the Honeywell Corporation conducted a 4-hour inhalation
toxicity study in rats (Bowden et al., 2005) in response to the COT subcommittee comments.  
Proposed AEGL-1 values (2.5 mg/m3 for all time points) were based on histological signs of
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irritation noted in rats exposed to 74.4 mg/m3 for 4 hours (Bowden et al., 2005).  This was
considered a NOAEL for notable irritation because there were no overt clinical signs of irritation. 
An interspecies UF of 10 (default) was applied, and intraspecies UF of 3 was applied because
irritation is not expected to vary greatly within species.  Values were held constant at all time
points.   Proposed AEGL-3 values (48 mg/m3 for 10-min, 48 mg/m3 for 30-min, 38 mg/m3 for 1-hr,
24 mg/m3 for 4-hr, and 12 mg/m3 for 8-hr) were based on a 4-hour BMCL05 in rats (Rusch et al.,
1986).  An interspecies UF of 10 was proposed because species differences exist in sensitivity to
boron trifluoride, with the guinea pig being most sensitive.  An intraspecies UF of 3 was applied
due to the steep concentration-response curve and irritation endpoint.  Time scaling was
accomplished using default values of n=1 or n=3.  The 30-min value was adopted as the 10-min
value.    Proposed AEGL-2 values (16 mg/m3 for 10-min, 16 mg/m3 for 30-min, 13 mg/m3 for 1-hr,
8 mg/m3 for 4-hr, and 4 mg/m3 for 8-hr) were derived by dividing the proposed AEGL-3 values by
3; this approach was justified by the steep concentration-response curve.   After discussion, a
motion was made by Bob Benson and seconded by Nancy Kim to adopt AEGL-3 values of 140
mg/m3 for 10-min, 140 mg/m3 for 30-min, 110 mg/m3 for 1-hr, 72 mg/m3 for 4-hr, and 36 mg/m3

for 8-hr.  The values used the point-of-departure, intraspecies UF and time scaling as proposed. 
An interspecies UF of 3 was applied, because boron trifluoride is a highly-reactive, corrosive
irritant. The motion carried (YES: 15; NO: 0; ABSTAIN: 1) (APPENDIX A).  A motion was then
made by Steve Barbee and seconded by Richard Thomas to derive AEGL-2 values (47 mg/m3 for
10-min, 47 mg/m3 for 30-min, 37 mg/m3 for 1-hr, 24 mg/m3 for 4-hr, and 12 mg/m3 for 8-hr) by
dividing the AEGL-3 values by 3.   The motion carried (YES: 15; NO: 0; ABSTAIN: 1)
(APPENDIX A).  A motion was then made by Marc Ruijten and seconded by Richard Niemier to
adopt an AEGL-1 value of 2.5 mg/m3 at all time points based on the NOEL of 24.6 mg/m3 in rats
exposed for 4 hours.  Uncertainty factors of 3 each were applied for inter- and intraspecies
extrapolation.  The motion carried (YES: 15; NO: 0; ABSTAIN: 1) (APPENDIX A).

Summary of  AEGL Values for Boron Trifluoride

Classification 10-minute 30-minute 1-hour 4-hour 8-hour Endpoint (Reference)

AEGL–1 2.5 mg/m3 2.5 mg/m3 2.5 mg/m3 2.5 mg/m3 2.5 mg/m3 NOEL in rats (Bowden et
al., 2005)

AEGL–2 47 mg/m3 47 mg/m3 37 mg/m3 24 mg/m3 12 mg/m3 1/3 the AEGL-3 values

AEGL-3 140 mg/m3 140 mg/m3 110 mg/m3 72 mg/m3 36 mg/m3 4- hr. BMCL05 in rats
(Rusch et al., 1986)

JP-8 (Jet Fuel) (CAS No. 8008-20-6)

Chemical Manager: John Hinz, U.S. Air Force
Staff Scientist: Sylvia Talmage, ORNL

Sylvia Talmage and John Hinz discussed the data set and COT/AEGL’s comments (Attachment 7).
The COT/AEGL’s main concerns were as follows: 1) Delete JP-4 discussions from the TSD; 2)
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Improve the justification of the interspecies UF of 1; 3) Explain the Alaris 10-fold reduction
factor; 4) Clarify the discussion of immune response to JP-8 with regard to vapors and aerosols;
and 5) Discuss PBPK models and the lack of time scaling for AEGL-2 values.  Much of the NAC
discussion focused on the use of the RD50. Sylvia explained that the AEGL values were based on a
weight-of-evidence approach and that the values derived from the RD50 were supported by a lack
of histopathology in other studies.  The AEGL values will not change; however, the TSD will be
revised so that the presentation of the RD50 data in the JP-8 TSD is not in conflict with the
RD50/SOP presentation (Attachment 5).

REVIEW of PRIORITY CHEMICALS

Ketene (CAS No. 463-51-4)

Staff Scientist: Peter Bos, RIVM
Chemical Manager: Jim Holler, ATSDR

Peter Bos reviewed the available data (Attachment 8).  Proposed AEGL-1 values (0.24 ppm for
10-min, 0.24 ppm for 30-min, 0.19 ppm for 1-hour, 0.12 ppm for 4-hours, and 0.088 ppm for 8-
hours) were based on no effects in mice exposed to 1 ppm for 7 hours (Treon et al., 1949).  An
interspecies UF of 3 was proposed because the mouse is the most sensitive species, and an
intraspecies UF was also proposed because ketene acts directly at the port of entry.  Time scaling
was accomplished using the default values of n =1 or n = 3.  The 30-min AEGL-1 was adopted as
the 10-min AEGL-1.  Proposed AEGL-2 values (0.83 ppm for 10-min, 0.83 ppm for 30-min, 0.66
ppm for 1-hour, 0.42 ppm for 4-hours, and 0.23 ppm for 8-hours) were based on one-third of the
AEGL-3 values; this approach is supported by the steep concentration-response curve.  Proposed
AEGL-3 values (2.5 ppm for 10-min, 2.5 ppm for 30-min, 2.0 ppm for 1-hour, 1.2 ppm for 4-
hours, and 0.68 ppm for 8-hours) were based on no mortality in mice exposed to 12 ppm for 4
hours (Treon et al., 1949).  Uncertainty factor application and time scaling were proposed similar
to AEGL-1.  After discussion, a motion was made by Bob Benson and seconded by Marc Ruijten
to accept AEGL values as proposed except that the point-of-departure for AEGL-2 will be the 12
ppm, 7 hour exposure of mice divided by three to estimate a NOAEL for effects defined by
AEGL-2 (12 ppm ÷ 3 = 4 ppm).  Time scaling and UF application are the same as for AEGL-1 and
AEGL-3.  (It is noted that the resulting AEGL-2 values are the same as proposed, but the rationale
is different.  The motion carried The motion carried (AEGL-1: YES: 12; NO: 1; ABSTAIN: 3)
(AEGL-2: YES: 10; NO: 1; ABSTAIN: 6) (AEGL-3: YES: 10; NO: 1; ABSTAIN: 6)  
(APPENDIX B).
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Summary of AEGL Values for Ketene

Classification 10-minute 30-minute 1-hour 4-hour 8-hour Endpoint (Reference)

AEGL–1 0.24 ppm 0.24 ppm 0.19 ppm 0.12 ppm 0.088 ppm NOEL in mice (Treon et
al., 1949)

AEGL–2 0.83 ppm 0.83 ppm 0.66 ppm 0.42 ppm 0.23 ppm Estimated NOAEL for
AEGL-2 effects in mice
(Treon et al., 1949)

AEGL–3 2.5 ppm 2.5 ppm 2.0 ppm 1.2 ppm 0.68 ppm 4-hr NOEL for death in
mice (Treon et al., 1949)

SELECTED CHLOROFORMATES

Methyl Chloroformate (CAS Reg. No. 79-22-1)
Ethyl Chloroformate (CAS Reg. No. 541-41-3)

Propyl Chloroformate (CAS Reg. No. 109-61-5)
Isopropyl Chloroformate (CAS Reg. No. 108-23-6)

Allyl Chloroformate (CAS Reg. No. 2937-50-0)
n-Butyl Chloroformate (CAS Reg. No. 593-34-7)
Isobutyl Chloroformate (CAS Reg. No. 543-27-1)

sec-Butyl Chloroformate (CAS Reg. No. 17462-58-7)
Ethyl Chlorothioformate (CAS Reg. No. 2941-64-2)

Diphosgene (CAS Reg. No. 503-38-8)

Staff Scientist: Cheryl Bast, ORNL
Chemical Manager: Ernest Falke, U.S. EPA

Cheryl Bast reviewed the sparse data set available in the published literature (Attachment 9).  Dr.
Roland Rossbacher, representing BASF, Germany, was in attendance and informed the NAC that
there are new, unpublished chloroformate data developed by BASF Germany on many of the title
chemicals.  These data had not previously been available to the NAC.  Dr. Rossbacher offered to
submit these data to the NAC.   These data will be included in a revised TSD which will be
reviewed at NAC-39.
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ARSENIC TRIOXIDE (CAS No. 1327-53-3)

Staff Scientist: Johan Schefferlie, RIVM
Chemical Manager: Richard Thomas, INTERCET, Ltd.

Johan Schefferlie reviewed the data set for arsenic trioxide (Attachment 10).  AEGL-1 values were
not proposed because of insufficient data.  Proposed AEGL-2 values (2.5 mg/m3 for 10-min, 2.5
mg/m3 for 30-min, 2.0 mg/m3 for 1-hr, 1.3 mg/m3 for 4-hr, and 1.0 mg/m3 for 8-hr) were based on
8-hour occupational exposures up to 1.0 mg/m3.  No UF was proposed because no acute AEGL-2
effects were expected at these concentration.  The default value of n = 3 was used for time scaling. 
The proposed AEGL-3 values (11 mg/m3 for 10-min, 11 mg/m3 for 30-min, 9.1 mg/m3 for 1-hr, 5.7
mg/m3 for 4-hr, and 3.7 mg/m3 for 8-hr) were based on a NOEL for lethality in rats exposed to 50
mg/m3 for 6 hours (Holson et al., 1999).  Uncertainty factors of 3 each were proposed for inter-
and intraspecies extrapolation (total 10) because a larger total UF would yield AEGL-3 values
within the range of some occupational exposure concentrations.  Default time scaling (n = 1 or n =
3) was applied.  After discussion, a motion was made by Marc Ruijten and seconded by Bob
Benson to adopt AEGL-3 values as proposed.  The motion carried (YES: 18; NO: 0; ABSTAIN: 0)
(APPENDIX C).  A motion was then made by Marc Ruijten and seconded by Richard Niemier to
adopt AEGL-2 values of (3.7 mg/m3 for 10-min, 3.7 mg/m3 for 30-min, 3.0 mg/m3 for 1-hr, 1.9
mg/m3 for 4-hr, and 1.2 mg/m3 for 8-hr) derived by dividing the AEGL-3 values by 3.  This
approach is supported because of the steep concentration-response curve (0/10 rats dead at 50
mg/m3 and 10/10 rats dead at 100 mg/m3).  The motion carried (YES: 16; NO: 0; ABSTAIN: 0)
(APPENDIX C).  A motion was then made by Bob Benson and seconded by Marc Ruijten to not
recommend AEGL-1 values because of insufficient data.     The motion carried (YES: 16; NO: 0;
ABSTAIN: 0) (APPENDIX C).  A statement regarding use/non-use of the cancer values will be
added to the TSD.

 
Summary of  AEGL Values for Arsenic Trioxide

Classification 10-minute 30-minute 1-hour 4-hour 8-hour Endpoint (Reference)

AEGL–1 NR NR NR NR NR Not recommended due to
insufficient data

AEGL–2 3.7 mg/m3 3.7 mg/m3 3.0 mg/m3 1.9 mg/m3 1.2 mg/m3 1/3 the AEGL-3 values

AEGL-3 11 mg/m3 11 mg/m3 9.1 mg/m3 5.7 mg/m3 3.7 mg/m3 6- hr. NOEL for lethality
in rats (Holson et al.,
1999)
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CYCLOHEXYL ISOCYANATE (CAS No. 3173-53-3)

Staff Scientist: Carol Wood, ORNL
Chemical Manager: Marc Ruijten, RIVM

Marc Ruijten discussed the sparse data base for cyclohexyl isocyanate and proposed that no AEGL
values be derived because of insufficient data. (Attachment 17).  After discussion, a motion was
made by Bob Benson and seconded by George Rodgers to adopt AEGL-3 values (0.14 ppm for 10-
min, 0.14 ppm for 30-min, 0.11 ppm for 1-hour, 0.072 ppm for 4-hours, and 0.047 ppm for 8-hours)
based on a calculated BMCL05 (1.88 ppm) from a 6-hour rat study (Eastman Kodak, 1990, 1992). 
Inter- and intraspecies UFs of 3 each (total = 10) were applied because cyclohexyl isocyanate is
highly irritating.  A modifying factor of 3 was applied to account for the sparse data base.  Default
time scaling values of n =1 or n = 3 were applied; the 30-min value was adopted as the 10-min
value.  The motion carried (YES: 15; NO: 0; ABSTAIN: 2) (APPENDIX D).  A motion was then
made by Richard Niemier and seconded by George Woodall to derive AEGL-2 values by dividing
the AEGL-3 values by 3.  This motion did not carry (YES: 3; NO: 11; ABSTAIN: 4) (APPENDIX
D).  A motion was then made by Richard Niemier and Seconded by George Woodall to not
recommend AEGL-1 or AEGL-2 values due to insufficient data.  This motion carried (AEGL-1:
YES: 15; NO: 0; ABSTAIN: 2) (AEGL-2: YES: 13; NO: 2; ABSTAIN: 1) (APPENDIX D).

The methyl isocyanate lethality should be included in the TSD for comparison.  Mehyl isocyanate is
more toxic than cyclohexyl isocyanate, so the derived cyclohexyl isocyanate values are protective. 
This TSD will be revisited if a SIDS is published and contains additional relevant data.

Summary of AEGL Values for Cyclohexyl Isocyanate

Classification 10-minute 30-minute 1-hour 4-hour 8-hour Endpoint (Reference)

AEGL–1 NR NR NR NR NR Not recommended:
Insufficient data

AEGL–2 NR NR NR NR NR Not recommended:
Insufficient data

AEGL–3 0.14 ppm 0.14 ppm 0.11 ppm 0.072 ppm 0.047 ppm 6-hr BMCL05 in rats
(Eastman Kodak, 1990;
1992)
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ADMINISTRATIVE MATTERS

 The site and time of future meetings is as follows:

NAC/AEGL-39: February 1-3, 2006, Washington DC

All items in the agenda were discussed as thoroughly as the time permitted.  The meeting highlights
were prepared by Cheryl Bast and Sylvia Talmage, Oak Ridge National Laboratory, with input from
the respective staff scientists, chemical managers, and other contributors.
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LIST OF ATTACHMENTS

The attachments were distributed during the meeting and will be filed in the EPA Docket Office.

Attachment 1.  NAC/AEGL-38 Meeting Agenda
Attachment 2.  NAC/AEGL-38 Attendee List 
Attachment 3.  FY 2006 EPA Appropriations Act
Attachment 4.  Uncertainty Factor Database
Attachment 5.  RD50: Relevance for Setting AEGLs 
Attachment 6.  Response to COT comments for Boron Trifluoride
Attachment 7.  Response to COT comments for JP-8
Attachment 8.  Data analysis for ketene
Attachment 9.  Data analysis for selected chloroformates
Attachment 10.  Data analysis for arsenic trioxide
Attachment 11.  Data analysis for cyclohexyl isocyanate

LIST OF APPENDICES 

Appendix A.  Ballot for Boron Trifluoride
Appendix B.  Ballot for Ketene
Appendix C.  Ballot for Arsenic Trioxide
Appendix D.  Ballot for Cyclohexyl Isocyanate
Appendix E.  Committee chairman certification of minutes



ATTACHMENT 1 
National Advisory Committee for 

Acute Exposure Guideline Levels for Hazardous Substances 

NACIAEGL-38 
September 28-30,2005 

U.S. Department of Labor 
Rooms 3437 A, B, & C 

200 Constitution Ave., N.W. 
Washington, DC 20210 

Metro: Judiciary Square (Red Line) 

AGENDA 

Wednesdav, September 28,2005 
10:OO a..m. Introductory remarks and approval of NACIAEGL-37 Highlights (George Rusch, Ernie Falke, and -. 

Paul ~ o b & )  
Summary of COT Subcommittee Meeting (George Rusch) 
Human Studies Issues (Iris Camacho) 
Uncertainty Factor Database (Richard Williams) 
RD,, Methodology Update (Peter Bos) 
Lunch 
Review of Ketene (Jim HollerPeter Bos) 
Break 
Revisit of Boron Trifluoride- New Data (George RuschJClaudia Troxel) 
Adjourn for the day 

Thursdav, September 29,2005 
8:30 a.m. Review of Selected Chloroformates- Ally1 chloroformate, Diphosgene, Ethyl Chloroformate, 

Ethyl chlorothioformate, Isobutyl chloroformate, Isopropyl chlorofomate, Methyl chloroformate, 
n-Butyl chloroformate, Propyl chlorofomate, sec-Butyl chloroformate (Ernie FalkeICheryl Bast) 

10:30 Break 
10:45 Review of Selected Chloroformates (continued) 
12:OO p.m. Lunch 
1 :00 Review of Arsenic Trioxide (Richard ThomasIJohan Schefferlie) 
3:OO Break 
3: 15 Revisit of Jet Fuels- Response to COT Comments (John HindSylvia Talmage) 
4:30 Review of Cyclohexyl Isocyanate (Marc RuijtenICarol Wood) 
5:30 Adjourn for the day 

Friday, September 30,2005 
8:00 a.m. Unresolved Issues 
1O:OO Break 
10:15 Unresolved Issues (continued) 
11:lO Administrative matters 
12:OO noon Adjourn meeting 
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Chemical: CAS Reg. No.: 

Action: Proposed Interim Other 

Chemical Manager: Staff Scientist: 
qb 4114 

* = 210% LEL 

PPM, (mglm3) 

AEGL 1 

AEGL 2 

AEGL 3 

LOA 

I ** = 2 50% LEL I I 
*** = 2100%LEL I 

*Safety considerations against the hazard(s) of explosion(s) must be taken into account. 

10 Min 

7 ( ) 

7 ( ) 

7 ( ) 

** and ***Extreme safe& considerations against the hazard(s) of explosion(s) must be taken into account. 

NR= Not Recommended due to 

30 Min 

7 ( ) 

7 ( ) 

7 ( ) 

AEGL 1 Motion by: Second by: 
AEGL 2 Motion by: Second by: 
AEGL 3 Motion by: Second by: 
LOA Motion by: Second by: 

Approved by Chair: DFO: Date: 

1 Hr 

7 ( ) 

7 ( ) 

7 ( ) 

4 Hr 

7 ( ) 

7 ( ) 

7 ( ) 

8 Hr 

7 ( ) 

7 ( ) 

7 ( ) 



ATTACHMENT 3 

FY 2006 EPA 
Appropriations Act 

On August 2, 2005, the President signed into law the 
Department of Interior, Environment, and Related Agencies 
Appropriations Act, 2006, Pub. L. No. 109-54 (Appropriations 
Act). Section 201 of the Appropriations Act includes the following 
provision: 

None of the funds made available by this Act may be used by the 
Administrator of the Environmental Protection Agency to accept, 
consider or rely on third-party intentional dosing human toxicity 
studies for pesticides, or to conduct intentional dosing human 
toxicity studies for pesticides until the Administrator issues a final 
rulemaking on this subject. The Administrator shall allow for a 
period of not less than 90 days for public comment on the 
Agency's proposed rule before issuing a final rule. Such rule shall 
not permit the use of pregnant women, infants or children as 
subjects; shall be consistent with the principles proposed in the 
2004 report of the National Academy of Sciences on intentional 
human dosing and the principles of the Nuremberg Code with 
respect to human experimentation; and shall establish an 
independent Human Subjects Review Board. The final rule shall 
be issued no later than 180 days after enactment of this Act. 



1 U.S. Environmental Protection Agency 

I Recent Pdditions I Conrd  Us I Prinf Version Sk~rch:  7 
I EPA Home > Federel Register > FR Years > FR IV~OF~~S > FR Gfiys > FR Gaily > Protections for Subjects in Human Research 

Protections for Subjects in Human Research 

[Fede ra l  R e g i s t e r :  September 1 2 ,  2005 (Volume 70, Number 175) ]  
[Proposed Rules] 
[Page 53837-538661 
From t h e  Fede ra l  R e g i s t e r  Online v i a  GPO Access [wais .access .gpo.gov]  
[DOCID: f rl2se05-111 
[[Page 538381 1 

ENVIRONMENTAL PROTECTION AGENCY 
40 CFR P a r t  2  6 
[OPP-2003-0132; FRL-7728-21 
R I N  2070-AD57 

I P r o t e c t i o n s  f o r  S u b j e c t s  i n  Human Research 

AGENCY: Environmental  P r o t e c t i o n  Agency (EPA) . 
ACTION: Proposed r u l e .  

SUMMARY: EPA proposes  and i n v i t e s  p u b l i c  comment on a rulemaking t o  ban 
i n t e n t i o n a l  dos ing  human t e s t i n g  f o r  p e s t i c i d e s  when t h e  s u b j e c t s  a r e  
pregnant  women o r  c h i l d r e n ,  t o  f o rma l i ze  and f u r t h e r  s t r e n g t h e n  
e x i s t i n g  p r o t e c t i o n s  f o r  s u b j e c t s  i n  human r e s e a r c h  conducted o r  
suppor ted  by  EPA, and t o  ex tend  new p r o t e c t i o n s  t o  a d u l t  sub j , ec t s  i n  
i n t e n t i o n a l  dos ing  human s t u d i e s  f o r  p e s t i c i d e s  conducted by Others  who 
i n t end  t o  submit t h e  r e s e a r c h  t o  EPA. Th i s  p roposa l ,  t h e  f i r s t  of 
s e v e r a l  p o s s i b l e  Agency a c t i o n s ,  f ocuse s  on t h i r d - p a r t y  i n t e n t i o n a l  
dos ing  human s t u d i e s  f o r  p e s t i c i d e s ,  b u t  i n v i t e s  p u b l i c  comment on 
a l t e r n a t i v e  approaches  w i th  b roader  scope.  ' 

More information: http:Ilwww.epa.govlfedrgstrlEPA-GENERAL/2OO5/Septem berlQay-l2lg18010. htrn 



ATTACHMENT 4 

AEGL Uncertainty Factor Database 

Richard Williams IV 
Environmental Careers Organization 

NACIAEGL Meeting 38 
Washington, D.C. 
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Outline of Presentation 

I. AEGL Uncertslnly Factor Dabbase 
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- Applkatlons 
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- Un-rtminly Facton 
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N. Further AppII~tLons and Analysms 

V. Acknowbdgements 

AEGL Uncertainty Factor Database 

Purpose 
-To store and categorize AEGL uncertalnty data and the 

rationales for their derivation 

Applications 
-Analyze trends in the application of AEGL uncertainty 

values 
-Evaluate processes and rationales in assigning 

uncertainty values 
-Develop more standardized and consistent approaches 

for similar scenarios 

Uncertainty Factor Database 

Database Components 

ESI ZEEEEI : ' UF DATABASE - EEEEJ-. 
J A E L b  

3 hWandna+hpm 

. Chemical Data 
-Name and CAS number 
- Chemlcal Class (47) 

- EL A d  H l l d r , e * o h o b . A U a h ~ n . ~  Capand*Ar&es /\nnrr.mh 
m r  Canpow. * m b  C-m. B- Cmpanm e ~ c  

- C h e W  S h h x  
- AEGL level 
- Direct-achng irMancy 



Database Components 

Adjustment Factor 
-Selection IS based upon a 

weight-of-evidence 
approach 

-Value and rationale 

Modifying Factor Y-l 

-Value and rationale 
- ". -7 

Total Uncertainty Divisor 
-UF curnulat~ve x MF x AF 

Database Components 

Database Components 

-m 
w rmware ~~~*~~~ 
~--".--~".".+..b 
-XC." . . l rm.Y"r  "l7d"U.l  ,- .L.Ln.4.LO"."la3.1b,LnLn"Ln 
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l..-.d"w.11-4.*,Cu31..UY, 
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. - C U l u k . x +  ~ I . I u I A Y ~ L I ~ ~ L I  
v - I . U I U * I  b..C."IwLv.4I 

1 nwt Swc96b la  Specks Hot U s d  
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Uncertainty Factors 

-Interspecies and intraspecies 
-Values and rabonales 
-SOP rderences 

-Uncerta~nty factor adjustments 
-Comments 

Database Components I 
I haw* ~ w - - * - l o 3 ~ u . . . r m n a . m r a - m  



-General Comments Form 
-Accessible from the UF Database Form 
-Author. Date, and Comment Fields 

Sample Analysis Derived from AEGL 
Uncertainty Data 

18% (47 1257) of Final and Interim AEGb have modifying factors 
- W% (30147) ofAEG4awiM mcdit,ing faUM are Uashied as dira(actiq 

IrVilOnlL 

AEGL. w W  Modllylna Cmeton by k o h a n b m  ef m n o y  

Further Applications and Analyses 

Examination of the uncertainty factor assignment for 
direct-acting chemical Irritants, and.solvents/CNS 
depressants 

-How ofien does existing empirical data require the 
reduclion of the total UF to obtein reasonable AEGL 
values? 

-Does the database support the use of a generic 
approach? 

Analysis of uncertainty value assignment by chemical 
class classification 
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RD50: NPT for alkyl benzenes and aldehydes 
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RD50: Conclusions 
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BORON TRIFLU0RIDE:DIMETHYL ETHER 

One of several complexes formed with boron 
trifluoride for ease of handling BF,. Ether 
con~plexes consist of 1 : 1 molar ratio of BF, and 
the dimethyl or diethyl ether; can dissociate under 
proper temperature1 pressure conditions. 

Only one study addressed toxicity of BF,:dimethyl 
ether - only nominal concentrations. 

Because complex can dissociate to form BF,, the 
AEGL derivations are based upon this one 
chemical species alone. 

ATTACHMENT 6 



BORON TRIFLUORIDE (BF,) 

Colorless gas - pungent suffocating odor 

t Gas is stable in dry air, but immediately forms 
dense white cloud when exposed to moist air; 
upon exposure to even low levels of moisture in 
air, BF, reacts to form dihydrate, BF3:2H,0. BF, 
dihydrate is strongly corrosive to the eyes and skin 

Excellent catalyst; has fire retardant and 
antioxidant properties, nuclear applications, and 
insecticidal properties 

Toxicity Data: 
Human: odor detection 
Animal: acute toxicity data available in dogs, 
rats, mice, and guinea pigs, but exposure conc. 
generally expressed as nominal conc. 

Effects of exposure in animals: 
short-term exposures - pulmonary irritation 
repeated exposures - pulmonary irritation 
and/or renal toxicity 



AEGL-1: Value representing a no-effect level for 
irritancy following an acute exposure; exposures 
were in rats to 6 mg/m3 for 6h/d, 5 dlwk, for 13 
wk (Rusch et al., 1986; Hoffman and Rusch, 
1982a) 

Summary of AEGL Values for Boron Trifluoride (mg/m3) 

UF= 10; values set equal across time 

AEGL-2: Signs of irritation and renal toxicity 

Level 

AEGL- 1 

AEGL-2 

AEGL-3 

(resulting in death) following exposure to 180 
mg/m3 for 6 h/d for 5 days (Ruscl~ et al., 1986; 
Hoffman and Rusch, 1982b) 

MF of 2: not known if rats had renal effects 
after single exposure; UF=lO; default n=1,3 

1-hr 

0.6 

16 

39 

AEGL-3: Calculated 4-hr LC,, in male and 
female rats of 736 mg/m3 (Rusch et al., 1986; 
Hoffman, 1 98 1) 

UF=3 0; default n= 1,3 

10-min 

0.6 

2 1 

49 

4-hr 

0.6 

10 

25 

30-min 

0.6 

21 

49 

8-hr 

0.6 

6.8 

12 



Major Comments from COT: 

AEGL-1 
It is too much of a "stretch" to base < 1-day values (i.e., AEGL-1 s) on effects 
(lacrimation) seen during the 2"d week of daily exposures. The steepness of 
the dose-response curve for renal toxicity is not relevant to, and thus not 
predictive of a dose-response curve for direct irritation. Moreover, most signs 
of direct irritationlrespiratory distress on exposure day 5 in Table 3 (page 7) 
are not concentration-dependent. There are no data presented in this 
document that are suitable for calculating AEGL- 1 values. Therefore, AEGL- 

' 

1 values should not be determined at the present time. 

AEGL-2 
The rationale and calculation of AEGL-2s sl~ould be redone. It is not 
scientifically-defensible to assume that a single exposure to BTF will cause 
nephrotoxicity that is twice as severe (it is recommended in lines 29 & 30 that 
a modifying factor of 2 be used) as that produced by more than 5 consecutive 
days of inhalation of 180 mg/m3. The NOAEL of 66 mg/m3 in the study by 
Rusch et al. (1986) far exceeds the calculated 4- and 8-hour AEGL-2s of 10 
mg/m3 and 6.8 mg/m3, respectively. In the absence of data applicable to 
AEGL-2 derivation, it is recommended that: (a) the NOAEL of 66 mg/m3 be 
used as the basis for calculating AEGL-2 values; and (b) that the need for 
additional research to provide applicable data be emphasized. 

AEGL-3 
Page 24, lines 20 - 23: The degree of interspecies variability in LC,, values 
in Table 5 (page 15) is difficult to discern, due to the reporting of most 
exposures in nominal concentrations. It is clear, however, that guinea pigs are 
exquisitely sensitive. Rats appear to be more sensitive than mice to BTF 
lethality, but the mice data are quite limited. As guinea pigs are an atypical 
species, it is recommended that: (a) the 4-hour LC,, (1,200 mg/m3) of Rusch 
et al. (1986) be utilized as the basis for calculating AEGL-3s; and (b) an 
interspecies uncertainty factor of 5 rather than 10 be employed. 



TOXICITY DATA 

Human: no relevant data 

4 Animal - only three studies reporting measured 
concentrations: Bowden et al., 2005 (new); Rusch 
et al., 1986; Torkelson et al., 196 1. These studies 
measured the exposure concentration and 
compared them to nominal concentration; found 
actual concentration ranged from 2.7-56% of 
nominal. Therefore, studies using nominal 
concentrations should not be used. 



NEW - Bowden et al., 2005: Exposures to BF, 
dihydrate vapor/aerosol 

ACUTE: 
Groups of 10, SD ratslsex exposed for 4 hours to 0, 8.53, 

24.6, or 74.4 mg1m3 
t No exposure-related effects on clinical signs during or 

after exposure, body weights,' water consumption (visual 
inspection), gross necropsy findings, or liver and kidney 
weights 
Microscopic findings in 74.4 mg/m3 group: 
24 hours post exposure: 

Larynx: Ventral cartilage necrosis: minimal to slight 
(415 3; 415 ? , none affected in other groups) 

Anterior ventral hemorrhage: 215 3 
Ventral epithelial hyperplasia: T severity 
Ventral inflammatory cell infiltration: 1 severity 

2 weeks post exposure: 
Larynx: Ventral cartilage necrosis: minimal in 115 3; 

moderate in 115 ? 

Conclusion: 74.4 mg/m3 for 4 hours represents a 
concentration producing histological effects but no overt 
signs of irritation - AEGL- 1 . 



Rusch et al. 1986: Exposures to BF, dihydrate aerosol 

ACUTE: 
Groups of 5, F344 ratslsex exposed for 4 hours to 0, 1010, 
1220, 1320, or 1540 mg/m3 
Clinical signs during and/or after exposure: 

1 activity, closed eyes, excessive lacrimation, 
orallnasal discharge, gasping, moist/dry rales 

Wt loss; followed by wt gain by 14 days post exp. 
Red discoloration of lungs in several animals from all 
exposure groups 

b Mortality: 
Conc. Mortality Day of death 
0 011 0 - 
1010 3/10 0, 3 , 6  
1220 2/10 07 3 
1320 8/10 171 ,2,3,3,3,4,5 
1540 9/10 o7O7o7 17273747575 

4-hr LC,,: 1200 mg/m3 
4-hour LC,, (probit): 736 mg/m3 
BMC,,: 1050 mg/m3 
BMCL,,: 721 mg/m3 

Conclusion: 4-hr BMCL,, of 72 1 mg/m3 is selected for the 
POD for the AEGL-3; Use of this study is supported by 
Kasparov and Kiry (1972) study, which reported a 4-hr LC,, 
of 11 80 mg/m3 in rats 



2-WEEK STUDY: 
Groups of 5 F344 ratslsex exposed for 6 h/d, 5 d w k  for 2 
wk, to 0,24,66, or 180 mg/m3 
Clinical signs during and/or after exposure: 

orallnasal discharge, lacrimation, drylmoist rales, 
gasping, ano-genital staining, poor condition 

All 10 high-conc. rats died by 6th exposure 
Wt loss in all exp. male groups and mid-and high-conc. 
females; followed by wt gain by 14 d post exp. 
Concentration-related T lung wt. 
At 180 mg/m3, necrosis and pyknosis of proximal tubular 
epithelium in kidneys 
66 mg/m3 is the no-effect level 

SUBCHRONIC (1 3 -weeks): 
Groups of 20 F344 ratslsex exposed for 6 h/d, 5 d w k  for 
13 wk, to 0,2,  6, or 17 mg/m3 
Clii~ical signs during and/or after exposure: 

T dried red material around nose and mouth, 
lacrimation, and dry rales (mostly high-conc. grp) 

One high-conc. male rat died at wk 12 
No changes in body wt, ophthalmological findings, 
hematology analysis, organ wt, gross necropsy 
Concentration-related T in fluoride levels in femurs 
Toxic renal tubular necrosis seen in high-conc. male rat 
with T BUN levels and male rat that died early 



Torkelson et al., 1961 

4 mg/m3 for 7 hld, 5 d/wk for 127-128 exp.: No effects 
(appearance, bw, organ wts, gross necropsy) 
Rats l2/sex: areas of pneumonitis (slight), peribronchiole 
round cell infiltration, congestion 
Guinea pigs 10 /sex: slight pnuemonitis 
Rabbits 3/sex: no effects 

8-11 mg/m3 for 7 h/d, 5 d/wk for 29-33 exp: 
Rats- 5 Fe; exposed 33 times; normal in appearance and 

growth, T fluoride in bones and teeth 
Guinea pigs- 10 M; exposed 29 times: 4 died - deaths 

accompanied by asthmatic attack; 6 survivors 
exhibited breathing difficulty 

35 mg/m3 (nominal) for 7 h/d for 42-60 exposures: 
Rats- 14 Fe; exposed 45 or 60 times; 1 rat died but cause 
undetermined; survivors: no effects on appearance or organ 
wt, chemical irritation of lungs - pnuemonitis 
Guinea pigs - 10 M; exposed 42-45 times; 7 died from 
respiratory failure or asphyxiation after 19th exp - T lung 
wts, pneumonitis 



New AEGL-1 Derivation 

Key study: Bowden, 2005 

Effects: 
Histological signs of irritation at -74.4 mg/m3; NOAEL for 
notable irritation because no overt clinical signs of irritation 
accompanying the histological findings 

Uncertainty factors: 30 
Interspecies UF: default of 10 
Intraspecies UF: 3 because irritation is a direct contact 
effect and is not expected to vary greatly among individuals 

Time scaling: Value set equal to all time periods 

AEGL-1 Values for BF, (mg/m3) 
[given in mg/m3 because BF3 gas becomes aerosol upon contact with moist air] 

1 0-min 

2.5 

30-min 

2.5 

1-hr 

2.5 

4-hr 

2.5 

8-hr 

2.5 



"New" AEGL-3 Derivation 

Key study: Rusch et al., 1986 

Effects: 
4-hr LC,,: BMCL,, of 72 1 mg/m3 

Uncertainty factors: 30 
Interspecies UF: 10 - species differences exist in sensitivity 

to BF,, with the guinea pig being the most sensitive 
to lethality (COT recommends 5) 

Intraspecies UF: 3 - based on steep dose-response curve; 
primary effect is irritation 

Time scaling: Default: n = 1 or 3; lo-min value set equal 
to 30-mill (4-h exposure) 

Rusch et al. (1 986) study (4-11r LC,, of 1200 mg/m3) 

AEGL-3 Values for BF3 (mg/m3) 
[given in mg/m3 because BF3 gas becomes aerosol upon contact with moist air] 

supported by Kasparov and Kiry (1972) study (4-hr LC,, 

POD; UF 

721; 10 
721; 15 (COT) 

721; 30 

10-min 

140 
96 
48 

30-min 

140 

96 
48 

1-hr 

110 
76 
38 

4-hr 

72 
48 
24 

8-hr 

36 
38 
12 



AEGL-2 Derivation 

AEGL-3 levels + 3 to obtain an estimate of AEGL-2 

t Data meeting definition of AEGL-2 endpoint not available 

t Dose-response curve for lethality was steep (Rusch et al, 
1986) 

Note: 2-week repeated-exposure study (6 lxld, 5 dlwk) in 
rats reported NOAEL of 66 mg/m3 (Rusch et al., 1986). 

AEGL-2 Values for BF, (mg/m3) 
[given in mg/m3 because BF, gas becomes aerosol upon contact with moist air] 

30-min 

47 

32 

16 

1-hr 

37 

25 

13 

POD; UF; +3 

721; 10 

721; 15 

721; 30 

10-min 

47 

32 
16 

4-hr 

24 

16 

8 

8-hr 

12 

13 

4 



Summary of AEGL Values for BF, (mg/m3) 

4-hr 

2.5 

24 

72 

8 

24 

Level 

AEGL- 1 

AEGL-2 

AEGL-3 

AEGL-2 

AEGL-3 

10-min 

2.5 

47 

140 

16 

48 

8-hr 

2.5 

12 

36 

4 

12 

UF 

10 

10 

30 

30 

30-min 

2.5 

47 

140 

16 - 

48 

1-hr 

2.5 

37 

110 

13 

38 



Note on time scaling: When viewing the toxicity data in terms of 
mg/m3.hr, it appears that n > 3; therefore, using the default n value 
of n=3 for scaling from longer to shorter durations is reasonable. 
The n=l is still used to extrapolate from shorter to longer durations 
to err on the conservative side. 

TABLE 6. Summary of Acute Lethal Inhalation Data in Laboratory Animals 1 
Concentration Effect 

I I I exposure I 

Exposure 
Duration 

Reference 

Rat 

1 Stokinger and Spiegl, 1955 

mg/m3.hr 

Mouse 

1) 3460*? 2 h  6920 I LC,, I Kasparov and Kiry, 1972 1) 

LC,, in male rats 

LC,, in female rats 

LC,, in male and female rats 

LC,, 

212 rats died; one 148 minutes into 
exposure, the other within 24 hours of 

1100 

1000 

4800 

4720 

15,600 

1 loo*? 

1 OOO*? 

1200 

1 180*? 

3900* 

( (  2100* 1 5.5 h 1 11,550 1 1/10 mice died I Stokinger and Spiegl, 1953 11 

Vernot et al., 1977 

Rusch et al., 1986 

Kasparov and Kiry, 1972 

DuPont Co., 1948 

I h  

l h  

4 h  

4 h  

4 h  

I Guinea pig 11 
2760* 5 min 

109*? 

2100* 5.5 h 11,550 

* nominal concentration 
*? Not known if nominal or measured concentrations 

212 guinea pigs died 

1/2 guinea pigs died 

10/10 died 

7/10 died 

DuPont Co., 1948 

Kasparov and Kiry, 1972 

Stokinger and Spiegl, 1953 



11 TABLE 7. Summarv of Nonlethal Inhalation Data in Laboratory Animals " 

Reference 

Dog 

1 I I larynx, emphysema in lungs, exudate in 1 

Effect 

2 h  

bronchi, renal capsular spaces and 
convoluted tubules distended with fluid 

Rat 

mg/m3.hr Concentration 
me/m3 

DuPont Company, 1948 

exposure 
- 

1 dog; similar clinical signs, necropsy 48 
hours post exposure revealed edema of the 

6 Wd, 5 dlwk 
for 2 wk 

Duration 

1 dog; gagged, wheezed, spit up frothy 
mucous during exposure; recovered after 

1380-2760* 30 min 

I up to 60 exp. I 1 weights; 1 

2760 

2160 

4033 

I 1 I gross/ microscopic changes in lungs - ( 
I I I pneumonitis I 

212 rats survived; pulmonary congestion 

no clinical signs,no gross or microscopic 
changes 

10110 rats survived 

10110 animals from each group survived, 
clinical signs included oral and nasal 
discharge, lacrimation, dry and moist rales, 
gasping, poor condition; increased lung 
weights 

10/10 survived; same clinical signs; 
decreased body weights; increased lung 
weights 

14 rats; no changes in appearance or organ 

1 7 Wd, 5 dlwk, 
for 33 exp. 

DuPont Company, 1948 

Stokinger and Spiegl, 1953 

Rusch et al., 1986 

Torkelson et al., 1961 

5 rats; no changes in appearance of body 
weights 

7 Wd, 5 dlwk, 
for 127-128 
exp. 

12 male, 12 female rats; no changes in 
appearance, body or organ weights, or 
gross necropsy findings 

I exP. I 1 increased incidence of pneumonitis I 

Mouse 

11  Rabbit 

Stokinger and Spiegl, 1953 370* 

4 

- 

10.9 h 

Guinea pig 

4 

" Some repeated exposure studies are included in the table if the data were deemed relevant 
The concentrations in the repeated-exposure studies are not converted to mg/m3*hr. 

* nominal concentration 

7 Wd, 5 dlwk, 
for 127-128 
exp. 

4033 10/10 mice survived 

7 Wd, 5 dlwk, 
for 127- 128 

3 male, 3 female rabbits; no changes in 
appearance, body or organ weights, or 
gross or microscopic findings 

Torkelson et al., 1961 

10 males, 10 females; no changes in 
appearance, body or organ weights, slightly 

Torkelson et al., 1961 



ATTACHMENT 7 

JP-8: Summary of Response to Comments from National Research Committee 
National Advisory Committee Meeting, September 28-30,2005 
John Hinz, Chemical Manager; Sylvia Talmage, Staff Scientist 

1. Delete discussionslreferences to JP-4 
These discussions have been either shortened or eliminated. 

2. Justify interspecies uncertainty factor (UF) of 1 
The justification for the interspecies UF of 1 has been rewritten. The basis for the interspecies 
UF of 1 is the higher respiratory rate and cardiac output in rodents relative to body weight 
(compared with humans), which results in more rapid uptake and higher blood concentrations 
(higher systemic dose) of the hydrocarbon components of jet fuel. Furthermore, the b1ood:air 
partition coefficient for several hydrocarbon components of jet fuel is higher in rodents than in 
humans (Gargas et al., Toxicol. Appl. Phamacol. 98: 87-99, 1 989). Metabolism may be faster in 
rodents than in humans, but the rapid metabolism is expected to be offset by the higher uptake. 

The NRC has approved an interspecies UF of 1 for several other chemicals including fluorine, 
hydrogen fluoride, HFE-7 100 (methyl nonafluorobutyl and nonafluoroisobutyl ethers), HFC- 
134a (1,1,1,2-tetrafluoroethane), and HCFC-14 1 b (1,l -dichloro- 1 -fluoroethane). The NRC has 
suggested an interspecies UF of 1 for toluene based on the empirical data involving higher blood 
concentrations in rodents than in humans under the same exposure conditions. The same is true 
for methyl ethyl ketone, and 1,1,1 -trichloroethane. 

3. Explain the use of Alarie's 10-fold reduction factor. 
The 1 0-fold reduction factor of Alarie et al. (1 98 1) essentially includes a 3-fold factor for both 
intraspecies and interspecies variability. 
The explanation for use of the Alarie reduction factor has been rewritten and supported with the 
extensive review of Schaper (Am. Ind. Hyg. Assoc. J. 54:488-544, 1993). Schaper (1 993) shows 
that for 95 chemicals for which information was available, the ACGIH Threshold Limit Values 
(TLV) correlate with 0.03 x the RD,,. The smaller, 1 0-fold, reduction factor used for the AEGL- 
1 correlates with slight irritation which meets the definition of the AEGL-1. 

4. Immune response to JP-8 and aerosols 
The TSD focused on vapor exposure (with an aerosol component at high concentrations) because 
vapor is the probable exposure scenario for communities. 
The immune studies were discussed, but not considered because (1) they used aerosols and (2) 
there is controversy concerning the analytical measurements in these studies. As reported in 
ACGIH (2003), "these publications do not provide adequate information to permit a judgment of 
aerosol size and stability nor do they speak to the extent to which the sampling systems 
distinguished between aerosol and vapor" (ACGIH 2003; Frank 2004). 
Aerosols can and often do act more like particulate matter (Goetz 1961, Int. J. Air Water Pollut 
4: 168- 184), thus initiating a greater response than vapor alone. 



5. Discuss PBPK models ... and lack of time-scaling for AEGL-2 
The TSD notes that models for single and multiple components of fuels have been developed. 
The interactions of the multiple chemicals of fuels are complex and not fully understood. 
Depending on lipophilicity among other factors, the individual components are taken up at 
varying rates. At this time, the models are in a preliminary stage and are not useful for either 
setting AEGL values or time-scaling them. 
The 30-minute clinical study of Astrand et al. (1 975) was used as an example of rapid approach 
to steady-state in the blood for several chemical components common to Stoddard Solvent and 
jet fuels (n-decane). At steady-state, we have used the same value across time for solvents. 

6. The AEGL-2 (1 100 mg/m3) may be too high 
When the 1 100 mg/m3 value is converted to pprn for any individual component of JP-8, the 
values are quite low. 
Examples: 

avg. m.w. of JP-8 (1 67): 1 100 mg/m3 = 160 pprn 
dodecane, undecane, nonane (the primary components): 1 100 mg/m3 = 158,172,2 10 pprn 
toluene: 1 100 mg/m3 = -300 pprn (the interim AEGL-2 ranges from 990 to 51 0 ppm) 

Many of the identified aliphatic hydrocarbons are of low toxicity. 
n-nonane: 4-hour LC,, = 3200 pprn (mouse) 

no change in respiratory rate of mouse: 1000-1 500 pprn (5246-7869 mg/m3) 
For JP-8, we failed to identify a lethal concentration. Concentrations of 3430 mg/m3 or 4440 
mg/m3 for 4 hours were not lethal. Dividing by 3 (an alternate way to set the AEGL-2) yields 
values close to 1 100 mg/m3. 
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Hydrolyze in water or moist a i r  to produce the parent hydroxy 
compound, hydrogen chloride, carbon dioxide, and a 
carbonate. 

ATTACHMENT 9 

ACUTE EXPOSURE GUIDELINE LEVELS (AEGLs) 
FOR 

SELECTED CHLOROFORMATES 

NACIAEGL-38 
September 28-30,2005 

ORNL Staff Scientist: Cheryl Bast 

Chemical Manager: Ernest Falke 

Cfiemical Reviewers: Lynn Beasley and Paul Tobin 

Al l  title chloroformates are direct-acting contact irritants, and 
are corrosive to the eyes, skin, gastrointestinal and respiratory 
tracts. 

Ethvl chlorothioformate may cause both portal of entry 
and systemic effects. These systemic effects are likely due 
to the ability of the thio moiety to interact with other 
biomolecules. 

Myocardial degeneration, nephrosis, hepatic 
necrosis, adrenal necrosis, spleen and lymph node 
necrosis, and lymphoid cell depletion noted in  rats 

Values derived for six chloroformates 

I n  all cases the inter- and intra- species uncertainty factors 
were 3 and 3, respectively. 

I n  2 cases a modifying factor was used for limited data and the 
possibility of systemic effects. 

Where an AEGL-2 was calculated it was determined by 
dividing the AEGL-3 by 3. 

Justified by steep concentration-response curve 
(SOP Section 2.2.23) 



I AEGL-2 VALUES: METHYL CHLOROFORMATE I 

Endpoint: lh The A E G L J  values 

10 minute 

Endpoint is justified based on the steep concentration-response curve: 

1-hr rat LC, is approximately 100 ppm 
Rats exposed to 26 ppm for 1-hr were clinically-normal 
(Fisher et al., 1981) 

1.8 porn 1 1.2 ppm I 0.97 ppm I 0.24 ppm I 0.12 ppm 

30 minute 

Support: Values are considered protective because rats showed 
no effect when exposed to 0.38 ppm repeatedly (6 
hourslday, 5 dayslweek for 4 weeks), and showed only 
laryngeal lesions when exposed to 1.01 ppm for 6 
hourslday, 5 dayslweek for 4 weeks (BASF, 1993). 

1 hour 

Species: Male Swiss-Webster Mouse 
Concentration: 52.4 ppm (RD,) 
Endpoint: Predicted no effect of any kind on the respiratory 

system 
Reference: Carpenter, 1982 

A E G L l  VALUES: METHYL CHLOROFORMATE 

4 hour 

Rationale: The RD, multiplied by 0.1 corresponds to "some 
sensory irritationn 

8 hour 

The RD, value multiplied by 0.01 corresponds to uno 
sensory irritationn 

10 minute 

0.052 ppm 

The RD, value multiplied by 0.001 corresponds to 
-no effect of any kind on the respiratory system" 
Alarie (1981) 

30 minute 

0.052 ppm 

1 hour 

0.052 ppm 

The multiplier of 0.001, rather than 0.01, was cbosen 
because use of0.01 would yield A E G L l  values 
greater than AEGL-2 values at the longer time points 
and because 114 mice died at a concentration of 50 
ppm (Carpenter, 1982). 

Time Scaling: Value held constant across the 10- and 30-minute, and 
I-, 4-, and 8-hour exposure times because mild 
irritancy generally does not vary greatly over time. 
and because i t  is not expected that prolonged exposure 
will result in an enhanced effect. . 

4 hour 

0.052 ppm 

8 hour 

0.052 ppm 

Species: Rat (10 maleslgroup) 
Concentration: 29 ppm 
Time: 1-hour 
Endpoint: Estimated lethality threshold: lh of the most conservative 

1-hr LC, value in  rats (88 ppm x 'h =29 ppm ) 
Reference: Vernot et al., 1977 

AEGL-3 VALUES: METHYL CHLOROFORMATE 

. Time Scaling: C" x t = k, where n= 3 for the 10- and 30-minute time 
periods, and n= I for the 4- and 8-hour time periods, to 
provide AEGL values that would be protective of human 
health (NRC, 2001). 

10 minute 

5.3 ppm 

Uncertainty Factors: 

Interspecies = 3 Intraspecies = 3  

30 minute 

3.7 ppm 

Highly reactive and clinical signs are likely caused by a direct chemical effect 
on the tissues; this type of portal-of-entry effect is not expected to vary greatly 
between species or among individuals. 

Support: POD supported by the fact that no deaths were observed 
in rats exposed to 26 ppm for 1 hour (Fisher et al., 1981). 

1 hour 

2.9 ppm 

Derived values are considered protective because: 

Rats showed no deaths until week 4 when exposed to 8.8 ppm repeatedly 
(6 hourslday, 5 dayslweek for 4 weeks) 

4 hour 

0.73 ppm 

No deaths and only nasal turbinate histopathology and larynx lesions in  rats 
repeatedly exposed to 3.1 ppm 

8 hour 

0.37 ppm 

Only larynx lesions when exposed to 1.01 ppm for 6 hourslday, 5 dayslweek foi 
4 weeks (BASF, 1993). 



THERE ARE NO OTHER EXTANT STANDARDS AND GUIDELINES FOR 
METHYL CHLOROFORMATE! 

Species: Male Swiss-Webster Mouse 
Concentration: 77.5 ppm (RD,) 

AECL-1 VALUES: ETHYL CHLOROFORMATE 

Endpoint: 'h The AEGL-3 values 

10 minute 

0.078 ppm 

AEGL-2 VALUES: ETHYL CHLOROFORMATE 

Endpoint: predicted no elfect of any kind on the respiratory system 

1 hour 

0.078 ppm 

30 minute 

0.078 ppm 

10 minute 

2.9 ppm 

Reference: Carpenter, 1982 
Endpoint is justified based on the steep concentration-response curve: 

Rationale: The RD, multiplied by 0.1 corresponds to "some 
sensory irritation" 

4 hour 

0.078 ppm 

30 minute 

2.0 ppm 

1-hr rat LC, is 189-200 ppm 
Rats exposed to 47 ppm for 1-hr were clinically-normal 

8 hour 

0.078 ppm 

The RD, value multiplied by 0.01 corresponds to "no (Fisher et al., 1981) 

sensory irritation" 

1 hour 

1.6 ppm 

The RD, value multiplied by 0.001 corresponds to 
"no effect of any kind on the respiratory system" 
Alarie (1981) 

The multiplier of 0.001, rather than 0.01, was chosen 
because use of 0.01 would yield AEGL-1 values 
greater than AEGL-2 values at the longer time points. 

4 hour 

0.40 ppm 

Time Scaling: Value held constant across the 10- and 30-minute, and 
I-, 4-, and 8-hour exposure times because mild 
irritancy generally does not vary greatly over time, 
and because it is not expected that prolonged exposure 
wil l  result in an enhanced eflect. 

8 hour 

0.20 ppm 



Species: Rat (10 maleslgroup) 
Concentration: 48 ppm 
Time: 1-hour 
Endpoint: Estimated lethality threshold: 'h of the most conservative 

1-hr LC, value in rats (145 ppm x 'h =48 ppm ) 
Reference: Vernot et al., 1977 

AEGL-3 VALUES: ETHYL CHLOROFORMATE 

Time Scaling: C" x t = k, where n= 3 for the 10- and 30-minute time 
periods, and n= 1 for the 4- and 8-hour time periods, to 
provide AEGL values that would be protective of human 
health (NRC, 2001). 

Uncertainty Factors: 

8 hour 

0.60 ppm 

lnterspecies = 3 Intraspecies = 3 

4 hour 

1.2 ppm 

10 minute 

8.8 ppm 

Highly reactive and clinical signs are likely caused by a direct chemical effect 
on the tissues; this type of portal-of-entry effect is not expected to vary greatly 
between species or among individuals. 

Support: POD supported by the fact that no deaths were observed 
in rats exposed to 47 ppm for 1 hour (Fisher et al., 1981). . 

30 minute 

6.1 ppm 
Summary of Proposed AEGL Values for Ethyl Chloroformate . I hour 

4.8 ppm I Exposure Duration 

AEGL-3 I 8.8 ppm I 6.1 ppm I 4.8 ppm I 1.2 ppm 1 0.60 ppm 

AEGL-I 

AEGL-2 

0.078 ppm 

2.9 ppm 

Dutch M A C  

Species: Male Swiss-Webster Mouse 
Concentration: 83.5 ppm (RD,) 
Endpoint: Predicted no effect of any kind on the respiratory system 
Reference: Carpenter, 1982 

I IPP~ 

A E G L l  VALUES: PROPYL CHLOROFORMATE 

Rationale: The RD, multiplied by 0.1 corresponds to "some 
sensory irritation" 

0.078 ppm 

2.0 ppm 

10 minute 

0.084 ppm 

The RD, value multiplied by 0.01 corresponds to "no 
sensory irritation" 

The RD, value multiplied by 0.001 corresponds to 
"no effect of any kind on the respiratory system" 
Alarie (1981) 

0.078 ppm 

1.6 ppm 

30 minute 

0.084 ppm 

The multiplier of 0.001, rather than 0.01, was chosen 
because use of 0.01 would yield AEGL-1 values 
greater than AEGL-2 values at the longer time points. 

Time Scaling: Value held constant across the 10- and 30-minute, and 
I-, 4-, and 8-hour exposure times because mild 
irritancy generally does not vary greatly over time, 
and because i t  is not expected that prolonged exposure 
wil l  result in an enhanced effect. 

0.078 ppm 

0.40 ppm 

I hour 

0.084 ppm 

0.078 ppn 

0.20 ppm 

4 hour 

0.084 ppm 

8 hour 

0.084 ppm 



1 AEGL-2 VALUES: PROPYL CHLOROFORMATE 1 

- -  

t 

Endpoint: lh The AEGL-3 values 

. .- ~ 

Endpoint is justified based on the steep concentration-response curve: 

0110 dead at 249 ppm 

2110 dead at 333 ppm 

8 hour 

0.30 ppm 

10110 dead at 1000 ppm 

4 hour 

0.6 ppm 

THERE ARE NO OTHER EXTANT STANDARDS AND GUIDELINES FOR 
PROPYL CHLOROFORMATE! 

1 hour 

2.4 ppm 

10 minute 

4.3 ppm 

30 minute 

3.0 ppm 

. - 

AEGL-3 VALUES: PROPYL CHLOROFORMATE 

. 

1 13 ppm 1 9.1 ppm ( 7.2 ppm 1 1.8 ppm I 0.90 ppm 1 

Species: Rat (5lsedgroup) 
Concentration: 216 ppm 
Time: I-hour 
Endpoint: Estimated lethality threshold: BMCL, 
Reference: Bio-Test, 1970 

AEGL-I 

AEGLZ 

AEGLJ 

Time Scaling: C" x t = k, where n= 3 for the 10- and 30-minute time 
periods, and n= 1 for the 4- and 8-hour time periods, to 
provide AEGL values that would be protective of huma~ 
health (NRC, 2001). 

Uncertainty Factors: 

0.084 ppm 

4.3 ppm 

13 ppm 

Interspecies = 3 Intraspecies = 3 

Highly reactive and clinical signs are likely caused by a direct chemical effect 
on the tissues; this type of portal-of-entry effect is not expected to vary greatl) 
between species or among individuals. 

0.084 ppm 

3.0 ppm 

9.1 ppm 

Modifying Factor = 3 

Key study reported nominal, not analytical, concentrations 

0.084 ppm 

2.4 ppm 

7.2 ppm 

No other confirmatory studies 

0.084 ppm 

0.6 ppm 

1.8 ppm 

0.084 ppm 

0.30 ppm 

0.90 ppm 



I AEGL-1 VALUES: ISOPROPYL CHLOROFORMATE 1 
10 minute 

AEGL-2 VALUES: ISOPROPYL CHLOROFORMATE 

concentration: 104 ppm (RD,) Support: Values are considered protective because rats showed 
Endpoint: Predicted no effect of any kind on the respiratory system only nasal irritation when exposed to 20 ppm 
Reference: Carpenter, 1982 repeatedly (6 hourslday for 20 days) (Cage, 1970) 

30 minute 

0.10 ppm 

Rationale: The RD, multiplied by 0.1 corresponds to "some 
sensory irritationn 

10 minute 

6.0 ppm 

0.10 ppm 0.10 ppm 0.10 ppm 0.10 ppm 1 

The RD, value multiplied by 0.01 corresponds to "no 
sensory irritationn 

30 minute 

4.3 ppm 

1 hour 

3.3 ppm 1 hour 

Endpoint: lh The AECL-3 values 
Species: Male Swiss-Webster Mouse 

The RD, value multiplied by 0.001 corresponds to 
"no effect of any kind on the respiratory systemn 
Alarie (1981) 

4 hour I 8 hour 

The multiplier of 0.001, rather than 0.01, was chosen 
because use of 0.Ol~would yield AECL-1 values 
greater than AECL-2 values at the longer time points. 

4 hour 

0.83 ppm 

Time Scaling: Value held constant across the 10- and 30-minute, and 
a I-, 4-, and 8-hour exposure times because mild 

irritancy generally does not vary greatly over time, 
and because i t  is not expected that prolonged exposure 
wil l  result in an enhanced effect. 

8 hour 

0.43 ppm 

I AECL-3 VALUES: lSOPROPYL CHLOROFORMATE 1 
1 10 minute 30 minute I 1 hour 1 4 hour 1 8 hour 1 
) 18 ppm 1 13 ppm 1 10 ppm 2.5 ppm I 1.3 ppm 

Species: Rat (5lsex/group) 
Concentration: 100 ppm 
Time: I-hour 
Endpoint: Estimated lethality threshold: 'h x LC50: 

'h x 300 ppm = 100 ppm 
Reference: Bio-Test. 1970 

. Time Scaling: C" x t = k, where n= 3 for the 10- and 30-minute time 
periods, and n= 1 for the 4- and 8-hour time periods, to 
provide AECL values that would be protective of human 
health (NRC, 2001). 

Uncertainty Factors: 

Interspecies = 3 Intraspecies = 3 

Highly reactive and clinical signs are likely caused by a direct chemical effect 
on the tissues; this type of portal-of-entry effect is not expected to vary greatly 
between species or among individuals. 

Support: 

I Exposure Duration 
U U l U C l l l l C  

110 minutes ti0 minutes1 1 hour 4 hours I 8 hours ' 

I ERPC-3' I 20 oom 1 

AECL-1 

AECL-2 

AECL-3 

ERPC-I' 

Values considered protective because no deaths were noted in  rats exposed to 
42 ppm isopropyl chloroformate 6 hourslday for 5 days (Collins and Proctor, 
1984). 

0.10 ppm 

6.0 ppm 

18 ppm 

. Dutch 
MACb 

Insuff~cient Data 

0.10 ppm 

4.3 ppm 

13 ppm 

0.10 ppm 

3 3  ppm 

10 ppm 

0.10 ppm 

0.83 ppm 

2.5 ppm 

0.10 ppm 

0.43 ppm 

1 3  ppm 



I AEGL-1 VALUES: A L L Y L  CHLOROFORMATE 

Endpoint: 'h the AEGL-3 values 

AEGL-2 VALUES: A L L Y L  CHLOROFORMATE 

Endpoint is justified based on the steep concentration-response curve: 

1-hr rat exoosures (Stillmeadow, 1987) 

0110 dead at 33.7 ppm 

6/10 dead at 65 ppm 

10110 dead at 175.7 ppm 

I 10 minute I 30 minute I 1 hour 1 4 hour 1 8 hour 

10 minute 

1.3 ppm 

Not Recommended due to insufficient data. 

1 hour 

0.70 ppm 

30 minute 

0.87 ppm 

Species: Rat (5lsex/group) 
Concentration: 21 ppm 
Time: 1-hour 
Endpoint: Estimated lethality threshold: BMCL, 
Reference: Stillmeadow. 1987 

4 hour 

0.18 ppm 
AEGL-3 VALUES: A L L Y L  CHLOROFORMATE 

* Time Scaling: C" x t = k, where n= 3 for the 10- and 30-minute time 
periods, and n= 1 for the 4- and 8-hour time periods, to 
provide AEGL values that would be protective of human 
health (NRC, 2001). 

8 hour - 
0.09 ppm 

10 minute 

3.8 ppm 

Uncertainty Factors: 

lnterspecies = 3 Intraspecies = 3 

30 minute 

2.6 ppm . 

Highly reactive and clinical signs are likely caused by a direct chemical effect 
on the tissues; this type of portal-of-entry effect is not expected to vary greatly 
between species or among individuals. 

I hour 

2.1 ppm 

4 hour 

0.53 ppm 

8 hour 

0.26 ppm 



THERE ARE NO OTHER EXTANT STANDARDS AND GUIDELINES FOR 
ALLYL CHLOROFORMATE! 



lo- 30- I-Hour &Hour 8-Hour( Endpoint (Reference)] Classification Minute Minute 

1 AEGL-I NR NR NR NR NR llnsumcientdata I 
I 

AEGL-2 I NR I NR I NR I NR NR llnsuficient data 
(Disabling) I 

AEGL3 I NR I NR I NR I NR I NR l~nsufficientdata 

Endpoint: 'h the A E G L J  values 

AEGL-2 VALUES: ETHYL CHLOROTHIOFORMATE 

Endpoint is justified based on the steep concentration-response curve: 

4-hr rat exposures (Stauffer, 1983) 

LO minute 

0.47 ppm 

4/20 dead at 33 ppm 

1 hour 

0.37 ppm 

30 minute 

0.47 p p m  

14/20 dead at 59 ppm 

2OnO dead at 65 ppm 

AEGL-I VALUES: ETHYL CHLOROTHIOFORMATE 

4 hour 

0.23 ppm 

1 10 minute I 30 minute I I hour 1 4 hour I 8 hour 

8 hour 

0.12 ppm 

Not Recommended due to insufficient data. 

Species: Rat (lO/sex/group) 
Concentration: 21 ppm 
Time: 4-hour 
Endpoint: Estimated lethality threshold: BMCL, 
Reference: Stauffer, 1983 

A E G L J  VALUES: ETHYL CHLOROTHIOFORMATE 

Time Scaling: C' x t = k, where n= 3 for the 30-minute and 1-hour time 
periods, and n= 1 for the 8-hour time period, to provide 
AEGL values that would be protective of human health 
(NRC, 2001). The 30-minute value was adopted as the 
10-minute value. 

Uncertainty Factors: 

10 minute 

1.4 ppm 

Interspecies = 3 Intraspecies = 3 

1 hour 

1.1 ppm 

30 minute 

1.4 ppm 

Highly reactive and clinical signs are likely caused by a direct chemical effect 
on the tissues; this type of portal-of-entry effect i s  not expected to vary greatly 
between species or among individuals. 

Modifying Factor: 3 

4 hour 

0.70 ppm 

To protect against potential delayed systemic effects from the thio moitey. 

8 hour 

035 ppm 



THERE ARE NO OTHER EXTANT STANDARDS AND GUIDELINES FOR 
ETHYL CHLOROTHIOFORMATE! 
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ATTACHMENT 1 1 

CYCLOHEXYL ISOCYANATE 

AEGL values are 
NOT RECOMMENDED 

91 

TABLE 1. Acute lethality in rats exposed to cyclobexyl isocyanate 

Conc. Duration Lethality Clinical and necmpsy Reference 
@Pm) findings 

17.79 6hrs 113 on day 7 irritation, lacrimtion, Eastnan Kodak 
dypsma; nflamration in Co. 1990, 1992 
lungs, congestion of kidney 
and liver 

53.2 6 hrs 213 during as above plus salivation, Eastm Kodak 
exposure; 113 on gasping Co. 1990, 1992 
&y 12 

1017 6hrs 313 after 4 hours as above, more severe E a s t m  Kodak 
Co. 1990,1992 

1401 1-2.5 h s  616 irritation; hemnhage in Moby Corp. 
lungs .. 1990a 

41 



91 

TABLE 2. Acute lethality in ras  exposed to saturated cyclohexyl bcyanate 

Cow. Duration Lethality Clinical and oecmpy Reference 
@ ~ m )  fiodiog 

saturated 2hrs - 8/8 none stated Motay Corp. 
1990b 

saturated 3 min 0110 irritation; dark s p t s  on Motay Corp. 
lurlgs 1BOc 

saturated 10 n k  10110 within 1 I respiratory problens; Motay Corp. 
&P entuged lungs with red 1990~ 

spots, fluid, lobuhted liver 

saturated 1 hr 10110 dlring as above Motay Corp. 
expsure 199Oc 

91 

DATA DEFICIENCIES 

No data with the appropriate endpoints 
were found. 
No human data were found. 

Lethality studies in rats: 
- - Lacked concentration-response information; 
- Deaths occurred at all concentrations; 
- Nominal not analytical concentrations; 
- Lacked method details. 



AEGL values for cyclohexyl 
isocyanate 
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Chemical: &d nod 7 d  1 L 1 * CAS Reg. No.: 7631 - - 'b- 

Action: Proposed Interim Other flgvrS6 Pe6cr b d m  C07 
-7we 

Chemical Manager: G. @sc H 
Staff Scientist: ,.---- rx 

I*,m J* 

NR= Not Recommended due to 

LOA 

* =  rlOO/. LEL 

* *  = r 50% LEL 

*I* = 2100% LEL 

AEGL 1 Motion by: ~ ~ ~ ~ E ~ J  Second by: fll6fl@ && 
AEGL 2 Motion by: &fiw Second by: 7- 
AEGL 3 Motion by: Ad& O€PS/A Second by: r(, k jn 

LOA Motion by: Second by: 

. . .. . 

. . 
. . . . . 

Approved by Chair: & ~ A - ~ ~ ~ ~ : ,  fdJe Date: ?ML~ 

'Safety considerations against h e  hazard(s) of explosion(s) must be taken into account. 
" and ***Extreme safety considerations against the hazard(s) of explosion(s) must be taken into account. 



Appendix B 

Chemical: K ~ 7 E d g  CASReg.No.: 46.3- gl- ? 

Action: Proposed J Interim Other 

Chemical Man Staff Scientist: 

LOA 

= 210% LlEL 

** = r 50% ILEL 

PPM, (mglm') 

AECL 1 

AECL 2 

A E G L ~  ' 

*** = rlOU% LEL 
*Safety considerations against the hazard(s) of explosion(s) musr be taken into account. 
** and ***Exrreme safety considerations against the hazard(s) of explosion(s) must be taken into accounr. 

NR= Not Recommended due to 

10 Min 

O w 3  7 ( 

7 ( 
fiS3tpm 1 
2.5 WF 

7 ( ) 

AEGL 1 Motion by: gobed Second by: & u , ~  
AEGL 2 Motion by: ~ M W  Second by: VJ\dr, Rui\hR 
AEGL 3 Motion by: b k 4  Second by: R L k n  
LOA Motion by: Second by: 

Approved by Chair: Date: g/af/6 

30 Min 
o.24 wn) 
,( 

P ( 
oaO3 W) 

1 Hr 
"'Spm 

1 I ( 

I ( aL*r 
P ( 1 ( osnf'P 1 

4 Hr 
o.12 qqm 
9 ( 1 

9 ( em) 

8 Hr 
M pi O w )  

. ("'"F?' 



Appendix C 

Chemical: C) R*,,I)C mr 0 x r f l ~  CASReg-No.: l 3a'?-S3- 3 

Action: Proposed Interim Other 

Chemical Manager: Staff Scientist: 

I "*= 2100% LEL I 

1 

*Safety considerations against the hazard(s) of explosion(s) must be taken into account. 
*+ and "@*Extreme safety considerations against the hazard(s) of explosion(s) must be taken into account. 

NIX= Not Recommended due to p A& . . 

8 Hr 

Y (  ) 

, (  1,s 1 

(3-7 ) 

AEGL 1 Motion by: * Swond by:. &#& 
AEGL 2 Motion by: Second by: 
AEGL 3 Motion by: Second by: b6 . .. 
LOA Motion by: Second by: 

Approved by Chair; 0: Date: c r k / . ~  
60/90'd OSPLP9SZOZ tld3 8S:T0 S00Z-PQ-130 

LOA 

- rlOoh LEL 

PPM, (mg/m3) 

AEGL 1 

AEGL 2 

AEGL 3 

30 Min 

, (  dfi. 1 

~ 3 . 7 )  

,( 1 '  1 

10 Min 

( d k  1 

4347 1 

,( 1 1  1 

1 Hr 

I (  df2 1 

. ( 3 . d )  

I( ? I  ) 

4 Wr 

9 ( 1 

,( / ,9 1 

( $3 1 



Appendix D 

Action; Proposed / ~ntrrim Other 

** = r 50% LEL 

*it = 2 100% LEL 
*Safety considerations against rhe hazard(s) of explosion(s) must be taken into account. 
* * and "'Extreme safety considerations against the haurrd(s) of cxplosion(s) must be taken into account. 

. . .. , . 
. . .  . ... 

NR= Not Recommended due to 

AEGL 1 Motion by: 
AEGL 2 Motion by: 
AEGL 3 Motion by: 
LOA Motion by: 

Approved by ~ r t e :  ?/p?b< 
Z0X0.d 0SPLP95202 tJd3 T f : f 2 5002-50-130 



ATTACHMENT 1 
National Advisory Committee for 

Acute Exposure Guideline Levels for Hazardous Substances 

NACIAEGL-38 
September 28-30,2005 

U.S. Department of Labor 
Rooms 3437 A, B, & C 

200 Constitution Ave., N.W. 
Washington, DC 20210 

Metro: Judiciary Square (Red Line) 

AGENDA 

Wednesdav, September 28,2005 
10:OO a..m. Introductory remarks and approval of NACIAEGL-37 Highlights (George Rusch, Ernie Falke, and -. 

Paul ~ o b & )  
Summary of COT Subcommittee Meeting (George Rusch) 
Human Studies Issues (Iris Camacho) 
Uncertainty Factor Database (Richard Williams) 
RD,, Methodology Update (Peter Bos) 
Lunch 
Review of Ketene (Jim HollerPeter Bos) 
Break 
Revisit of Boron Trifluoride- New Data (George RuschJClaudia Troxel) 
Adjourn for the day 

Thursdav, September 29,2005 
8:30 a.m. Review of Selected Chloroformates- Ally1 chloroformate, Diphosgene, Ethyl Chloroformate, 

Ethyl chlorothioformate, Isobutyl chloroformate, Isopropyl chlorofomate, Methyl chloroformate, 
n-Butyl chloroformate, Propyl chlorofomate, sec-Butyl chloroformate (Ernie FalkeICheryl Bast) 

10:30 Break 
10:45 Review of Selected Chloroformates (continued) 
12:OO p.m. Lunch 
1 :00 Review of Arsenic Trioxide (Richard ThomasIJohan Schefferlie) 
3:OO Break 
3: 15 Revisit of Jet Fuels- Response to COT Comments (John HindSylvia Talmage) 
4:30 Review of Cyclohexyl Isocyanate (Marc RuijtenICarol Wood) 
5:30 Adjourn for the day 

Friday, September 30,2005 
8:00 a.m. Unresolved Issues 
1O:OO Break 
10:15 Unresolved Issues (continued) 
11:lO Administrative matters 
12:OO noon Adjourn meeting 



NACIAEGL Meeting 38: September 28-30,2005 A- 
s l a o ) ~ ~  - 9 / j o  /us 

Chemical: CAS Reg. No.: 

Action: Proposed Interim Other 

Chemical Manager: Staff Scientist: 
qb 4114 

* = 210% LEL 

PPM, (mglm3) 

AEGL 1 

AEGL 2 

AEGL 3 

LOA 

I ** = 2 50% LEL I I 
*** = 2100%LEL I 

*Safety considerations against the hazard(s) of explosion(s) must be taken into account. 

10 Min 

7 ( ) 

7 ( ) 

7 ( ) 

** and ***Extreme safe& considerations against the hazard(s) of explosion(s) must be taken into account. 

NR= Not Recommended due to 

30 Min 

7 ( ) 

7 ( ) 

7 ( ) 

AEGL 1 Motion by: Second by: 
AEGL 2 Motion by: Second by: 
AEGL 3 Motion by: Second by: 
LOA Motion by: Second by: 

Approved by Chair: DFO: Date: 

1 Hr 

7 ( ) 

7 ( ) 

7 ( ) 

4 Hr 

7 ( ) 

7 ( ) 

7 ( ) 

8 Hr 

7 ( ) 

7 ( ) 

7 ( ) 



ATTACHMENT 3 

FY 2006 EPA 
Appropriations Act 

On August 2, 2005, the President signed into law the 
Department of Interior, Environment, and Related Agencies 
Appropriations Act, 2006, Pub. L. No. 109-54 (Appropriations 
Act). Section 201 of the Appropriations Act includes the following 
provision: 

None of the funds made available by this Act may be used by the 
Administrator of the Environmental Protection Agency to accept, 
consider or rely on third-party intentional dosing human toxicity 
studies for pesticides, or to conduct intentional dosing human 
toxicity studies for pesticides until the Administrator issues a final 
rulemaking on this subject. The Administrator shall allow for a 
period of not less than 90 days for public comment on the 
Agency's proposed rule before issuing a final rule. Such rule shall 
not permit the use of pregnant women, infants or children as 
subjects; shall be consistent with the principles proposed in the 
2004 report of the National Academy of Sciences on intentional 
human dosing and the principles of the Nuremberg Code with 
respect to human experimentation; and shall establish an 
independent Human Subjects Review Board. The final rule shall 
be issued no later than 180 days after enactment of this Act. 



1 U.S. Environmental Protection Agency 

I Recent Pdditions I Conrd  Us I Prinf Version Sk~rch:  7 
I EPA Home > Federel Register > FR Years > FR IV~OF~~S > FR Gfiys > FR Gaily > Protections for Subjects in Human Research 

Protections for Subjects in Human Research 

[Fede ra l  R e g i s t e r :  September 1 2 ,  2005 (Volume 70, Number 175) ]  
[Proposed Rules] 
[Page 53837-538661 
From t h e  Fede ra l  R e g i s t e r  Online v i a  GPO Access [wais .access .gpo.gov]  
[DOCID: f rl2se05-111 
[[Page 538381 1 

ENVIRONMENTAL PROTECTION AGENCY 
40 CFR P a r t  2  6 
[OPP-2003-0132; FRL-7728-21 
R I N  2070-AD57 

I P r o t e c t i o n s  f o r  S u b j e c t s  i n  Human Research 

AGENCY: Environmental  P r o t e c t i o n  Agency (EPA) . 
ACTION: Proposed r u l e .  

SUMMARY: EPA proposes  and i n v i t e s  p u b l i c  comment on a rulemaking t o  ban 
i n t e n t i o n a l  dos ing  human t e s t i n g  f o r  p e s t i c i d e s  when t h e  s u b j e c t s  a r e  
pregnant  women o r  c h i l d r e n ,  t o  f o rma l i ze  and f u r t h e r  s t r e n g t h e n  
e x i s t i n g  p r o t e c t i o n s  f o r  s u b j e c t s  i n  human r e s e a r c h  conducted o r  
suppor ted  by  EPA, and t o  ex tend  new p r o t e c t i o n s  t o  a d u l t  sub j , ec t s  i n  
i n t e n t i o n a l  dos ing  human s t u d i e s  f o r  p e s t i c i d e s  conducted by Others  who 
i n t end  t o  submit t h e  r e s e a r c h  t o  EPA. Th i s  p roposa l ,  t h e  f i r s t  of 
s e v e r a l  p o s s i b l e  Agency a c t i o n s ,  f ocuse s  on t h i r d - p a r t y  i n t e n t i o n a l  
dos ing  human s t u d i e s  f o r  p e s t i c i d e s ,  b u t  i n v i t e s  p u b l i c  comment on 
a l t e r n a t i v e  approaches  w i th  b roader  scope.  ' 

More information: http:Ilwww.epa.govlfedrgstrlEPA-GENERAL/2OO5/Septem berlQay-l2lg18010. htrn 



ATTACHMENT 4 

AEGL Uncertainty Factor Database 

Richard Williams IV 
Environmental Careers Organization 

NACIAEGL Meeting 38 
Washington, D.C. 

September 28-30,2006 

Outline of Presentation 

I. AEGL Uncertslnly Factor Dabbase 
- PurpouoiDNbasa 
- Applkatlons 

I. DNbseComponents 
- ChmkaILkb 
- Un-rtminly Facton 
- Adjushnt Fador 
- Modifying Factor 
- SOP Reference Pages 
- General Comrmntr Form 

Ill. Sample Analysis 
- AEGLr with Modltylng Facton by Mechankm 

of Imancy 

N. Further AppII~tLons and Analysms 

V. Acknowbdgements 

AEGL Uncertainty Factor Database 

Purpose 
-To store and categorize AEGL uncertalnty data and the 

rationales for their derivation 

Applications 
-Analyze trends in the application of AEGL uncertainty 

values 
-Evaluate processes and rationales in assigning 

uncertainty values 
-Develop more standardized and consistent approaches 

for similar scenarios 

Uncertainty Factor Database 

Database Components 

ESI ZEEEEI : ' UF DATABASE - EEEEJ-. 
J A E L b  

3 hWandna+hpm 

. Chemical Data 
-Name and CAS number 
- Chemlcal Class (47) 

- EL A d  H l l d r , e * o h o b . A U a h ~ n . ~  Capand*Ar&es /\nnrr.mh 
m r  Canpow. * m b  C-m. B- Cmpanm e ~ c  

- C h e W  S h h x  
- AEGL level 
- Direct-achng irMancy 



Database Components 

Adjustment Factor 
-Selection IS based upon a 

weight-of-evidence 
approach 

-Value and rationale 

Modifying Factor Y-l 

-Value and rationale 
- ". -7 

Total Uncertainty Divisor 
-UF curnulat~ve x MF x AF 

Database Components 

Database Components 

-m 
w rmware ~~~*~~~ 
~--".--~".".+..b 
-XC." . . l rm.Y"r  "l7d"U.l  ,- .L.Ln.4.LO"."la3.1b,LnLn"Ln 
1- . *" .1 .111 .1 .~ . , , - "~mn;  

. b r p a + , n  -PW- 
w w+-nw , 
*I..+"U.II-...,C.ICn3...(.uuY 
"*.-YCL3.""k.--.Y..r .-. rr..."." I * d W I . Y I J - . L I  
.C...M.L.,.. bR,.,).-*.,.,I 

I*n,..UI*.uI...I).*.I,"F F" .J 
-....*I= C- 
l..-.d"w.11-4.*,Cu31..UY, 
",....-MC(3-.*...-.-..I* 
. - C U l u k . x +  ~ I . I u I A Y ~ L I ~ ~ L I  
v - I . U I U * I  b..C."IwLv.4I 

1 nwt Swc96b la  Specks Hot U s d  
. -4- ----. -. 

-~.-~-sr-.aur.u.m.-iU;i 

Uncertainty Factors 

-Interspecies and intraspecies 
-Values and rabonales 
-SOP rderences 

-Uncerta~nty factor adjustments 
-Comments 

Database Components I 
I haw* ~ w - - * - l o 3 ~ u . . . r m n a . m r a - m  



-General Comments Form 
-Accessible from the UF Database Form 
-Author. Date, and Comment Fields 

Sample Analysis Derived from AEGL 
Uncertainty Data 

18% (47 1257) of Final and Interim AEGb have modifying factors 
- W% (30147) ofAEG4awiM mcdit,ing faUM are Uashied as dira(actiq 

IrVilOnlL 

AEGL. w W  Modllylna Cmeton by k o h a n b m  ef m n o y  

Further Applications and Analyses 

Examination of the uncertainty factor assignment for 
direct-acting chemical Irritants, and.solvents/CNS 
depressants 

-How ofien does existing empirical data require the 
reduclion of the total UF to obtein reasonable AEGL 
values? 

-Does the database support the use of a generic 
approach? 

Analysis of uncertainty value assignment by chemical 
class classification 
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RD50: NPT for alkyl benzenes and aldehydes 
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BORON TRIFLU0RIDE:DIMETHYL ETHER 

One of several complexes formed with boron 
trifluoride for ease of handling BF,. Ether 
con~plexes consist of 1 : 1 molar ratio of BF, and 
the dimethyl or diethyl ether; can dissociate under 
proper temperature1 pressure conditions. 

Only one study addressed toxicity of BF,:dimethyl 
ether - only nominal concentrations. 

Because complex can dissociate to form BF,, the 
AEGL derivations are based upon this one 
chemical species alone. 

ATTACHMENT 6 



BORON TRIFLUORIDE (BF,) 

Colorless gas - pungent suffocating odor 

t Gas is stable in dry air, but immediately forms 
dense white cloud when exposed to moist air; 
upon exposure to even low levels of moisture in 
air, BF, reacts to form dihydrate, BF3:2H,0. BF, 
dihydrate is strongly corrosive to the eyes and skin 

Excellent catalyst; has fire retardant and 
antioxidant properties, nuclear applications, and 
insecticidal properties 

Toxicity Data: 
Human: odor detection 
Animal: acute toxicity data available in dogs, 
rats, mice, and guinea pigs, but exposure conc. 
generally expressed as nominal conc. 

Effects of exposure in animals: 
short-term exposures - pulmonary irritation 
repeated exposures - pulmonary irritation 
and/or renal toxicity 



AEGL-1: Value representing a no-effect level for 
irritancy following an acute exposure; exposures 
were in rats to 6 mg/m3 for 6h/d, 5 dlwk, for 13 
wk (Rusch et al., 1986; Hoffman and Rusch, 
1982a) 

Summary of AEGL Values for Boron Trifluoride (mg/m3) 

UF= 10; values set equal across time 

AEGL-2: Signs of irritation and renal toxicity 

Level 

AEGL- 1 

AEGL-2 

AEGL-3 

(resulting in death) following exposure to 180 
mg/m3 for 6 h/d for 5 days (Ruscl~ et al., 1986; 
Hoffman and Rusch, 1982b) 

MF of 2: not known if rats had renal effects 
after single exposure; UF=lO; default n=1,3 

1-hr 

0.6 

16 

39 

AEGL-3: Calculated 4-hr LC,, in male and 
female rats of 736 mg/m3 (Rusch et al., 1986; 
Hoffman, 1 98 1) 

UF=3 0; default n= 1,3 

10-min 

0.6 

2 1 

49 

4-hr 

0.6 

10 

25 

30-min 

0.6 

21 

49 

8-hr 

0.6 

6.8 

12 



Major Comments from COT: 

AEGL-1 
It is too much of a "stretch" to base < 1-day values (i.e., AEGL-1 s) on effects 
(lacrimation) seen during the 2"d week of daily exposures. The steepness of 
the dose-response curve for renal toxicity is not relevant to, and thus not 
predictive of a dose-response curve for direct irritation. Moreover, most signs 
of direct irritationlrespiratory distress on exposure day 5 in Table 3 (page 7) 
are not concentration-dependent. There are no data presented in this 
document that are suitable for calculating AEGL- 1 values. Therefore, AEGL- 

' 

1 values should not be determined at the present time. 

AEGL-2 
The rationale and calculation of AEGL-2s sl~ould be redone. It is not 
scientifically-defensible to assume that a single exposure to BTF will cause 
nephrotoxicity that is twice as severe (it is recommended in lines 29 & 30 that 
a modifying factor of 2 be used) as that produced by more than 5 consecutive 
days of inhalation of 180 mg/m3. The NOAEL of 66 mg/m3 in the study by 
Rusch et al. (1986) far exceeds the calculated 4- and 8-hour AEGL-2s of 10 
mg/m3 and 6.8 mg/m3, respectively. In the absence of data applicable to 
AEGL-2 derivation, it is recommended that: (a) the NOAEL of 66 mg/m3 be 
used as the basis for calculating AEGL-2 values; and (b) that the need for 
additional research to provide applicable data be emphasized. 

AEGL-3 
Page 24, lines 20 - 23: The degree of interspecies variability in LC,, values 
in Table 5 (page 15) is difficult to discern, due to the reporting of most 
exposures in nominal concentrations. It is clear, however, that guinea pigs are 
exquisitely sensitive. Rats appear to be more sensitive than mice to BTF 
lethality, but the mice data are quite limited. As guinea pigs are an atypical 
species, it is recommended that: (a) the 4-hour LC,, (1,200 mg/m3) of Rusch 
et al. (1986) be utilized as the basis for calculating AEGL-3s; and (b) an 
interspecies uncertainty factor of 5 rather than 10 be employed. 



TOXICITY DATA 

Human: no relevant data 

4 Animal - only three studies reporting measured 
concentrations: Bowden et al., 2005 (new); Rusch 
et al., 1986; Torkelson et al., 196 1. These studies 
measured the exposure concentration and 
compared them to nominal concentration; found 
actual concentration ranged from 2.7-56% of 
nominal. Therefore, studies using nominal 
concentrations should not be used. 



NEW - Bowden et al., 2005: Exposures to BF, 
dihydrate vapor/aerosol 

ACUTE: 
Groups of 10, SD ratslsex exposed for 4 hours to 0, 8.53, 

24.6, or 74.4 mg1m3 
t No exposure-related effects on clinical signs during or 

after exposure, body weights,' water consumption (visual 
inspection), gross necropsy findings, or liver and kidney 
weights 
Microscopic findings in 74.4 mg/m3 group: 
24 hours post exposure: 

Larynx: Ventral cartilage necrosis: minimal to slight 
(415 3; 415 ? , none affected in other groups) 

Anterior ventral hemorrhage: 215 3 
Ventral epithelial hyperplasia: T severity 
Ventral inflammatory cell infiltration: 1 severity 

2 weeks post exposure: 
Larynx: Ventral cartilage necrosis: minimal in 115 3; 

moderate in 115 ? 

Conclusion: 74.4 mg/m3 for 4 hours represents a 
concentration producing histological effects but no overt 
signs of irritation - AEGL- 1 . 



Rusch et al. 1986: Exposures to BF, dihydrate aerosol 

ACUTE: 
Groups of 5, F344 ratslsex exposed for 4 hours to 0, 1010, 
1220, 1320, or 1540 mg/m3 
Clinical signs during and/or after exposure: 

1 activity, closed eyes, excessive lacrimation, 
orallnasal discharge, gasping, moist/dry rales 

Wt loss; followed by wt gain by 14 days post exp. 
Red discoloration of lungs in several animals from all 
exposure groups 

b Mortality: 
Conc. Mortality Day of death 
0 011 0 - 
1010 3/10 0, 3 , 6  
1220 2/10 07 3 
1320 8/10 171 ,2,3,3,3,4,5 
1540 9/10 o7O7o7 17273747575 

4-hr LC,,: 1200 mg/m3 
4-hour LC,, (probit): 736 mg/m3 
BMC,,: 1050 mg/m3 
BMCL,,: 721 mg/m3 

Conclusion: 4-hr BMCL,, of 72 1 mg/m3 is selected for the 
POD for the AEGL-3; Use of this study is supported by 
Kasparov and Kiry (1972) study, which reported a 4-hr LC,, 
of 11 80 mg/m3 in rats 



2-WEEK STUDY: 
Groups of 5 F344 ratslsex exposed for 6 h/d, 5 d w k  for 2 
wk, to 0,24,66, or 180 mg/m3 
Clinical signs during and/or after exposure: 

orallnasal discharge, lacrimation, drylmoist rales, 
gasping, ano-genital staining, poor condition 

All 10 high-conc. rats died by 6th exposure 
Wt loss in all exp. male groups and mid-and high-conc. 
females; followed by wt gain by 14 d post exp. 
Concentration-related T lung wt. 
At 180 mg/m3, necrosis and pyknosis of proximal tubular 
epithelium in kidneys 
66 mg/m3 is the no-effect level 

SUBCHRONIC (1 3 -weeks): 
Groups of 20 F344 ratslsex exposed for 6 h/d, 5 d w k  for 
13 wk, to 0,2,  6, or 17 mg/m3 
Clii~ical signs during and/or after exposure: 

T dried red material around nose and mouth, 
lacrimation, and dry rales (mostly high-conc. grp) 

One high-conc. male rat died at wk 12 
No changes in body wt, ophthalmological findings, 
hematology analysis, organ wt, gross necropsy 
Concentration-related T in fluoride levels in femurs 
Toxic renal tubular necrosis seen in high-conc. male rat 
with T BUN levels and male rat that died early 



Torkelson et al., 1961 

4 mg/m3 for 7 hld, 5 d/wk for 127-128 exp.: No effects 
(appearance, bw, organ wts, gross necropsy) 
Rats l2/sex: areas of pneumonitis (slight), peribronchiole 
round cell infiltration, congestion 
Guinea pigs 10 /sex: slight pnuemonitis 
Rabbits 3/sex: no effects 

8-11 mg/m3 for 7 h/d, 5 d/wk for 29-33 exp: 
Rats- 5 Fe; exposed 33 times; normal in appearance and 

growth, T fluoride in bones and teeth 
Guinea pigs- 10 M; exposed 29 times: 4 died - deaths 

accompanied by asthmatic attack; 6 survivors 
exhibited breathing difficulty 

35 mg/m3 (nominal) for 7 h/d for 42-60 exposures: 
Rats- 14 Fe; exposed 45 or 60 times; 1 rat died but cause 
undetermined; survivors: no effects on appearance or organ 
wt, chemical irritation of lungs - pnuemonitis 
Guinea pigs - 10 M; exposed 42-45 times; 7 died from 
respiratory failure or asphyxiation after 19th exp - T lung 
wts, pneumonitis 



New AEGL-1 Derivation 

Key study: Bowden, 2005 

Effects: 
Histological signs of irritation at -74.4 mg/m3; NOAEL for 
notable irritation because no overt clinical signs of irritation 
accompanying the histological findings 

Uncertainty factors: 30 
Interspecies UF: default of 10 
Intraspecies UF: 3 because irritation is a direct contact 
effect and is not expected to vary greatly among individuals 

Time scaling: Value set equal to all time periods 

AEGL-1 Values for BF, (mg/m3) 
[given in mg/m3 because BF3 gas becomes aerosol upon contact with moist air] 

1 0-min 

2.5 

30-min 

2.5 

1-hr 

2.5 

4-hr 

2.5 

8-hr 

2.5 



"New" AEGL-3 Derivation 

Key study: Rusch et al., 1986 

Effects: 
4-hr LC,,: BMCL,, of 72 1 mg/m3 

Uncertainty factors: 30 
Interspecies UF: 10 - species differences exist in sensitivity 

to BF,, with the guinea pig being the most sensitive 
to lethality (COT recommends 5) 

Intraspecies UF: 3 - based on steep dose-response curve; 
primary effect is irritation 

Time scaling: Default: n = 1 or 3; lo-min value set equal 
to 30-mill (4-h exposure) 

Rusch et al. (1 986) study (4-11r LC,, of 1200 mg/m3) 

AEGL-3 Values for BF3 (mg/m3) 
[given in mg/m3 because BF3 gas becomes aerosol upon contact with moist air] 

supported by Kasparov and Kiry (1972) study (4-hr LC,, 

POD; UF 

721; 10 
721; 15 (COT) 

721; 30 

10-min 

140 
96 
48 

30-min 

140 

96 
48 

1-hr 

110 
76 
38 

4-hr 

72 
48 
24 

8-hr 

36 
38 
12 



AEGL-2 Derivation 

AEGL-3 levels + 3 to obtain an estimate of AEGL-2 

t Data meeting definition of AEGL-2 endpoint not available 

t Dose-response curve for lethality was steep (Rusch et al, 
1986) 

Note: 2-week repeated-exposure study (6 lxld, 5 dlwk) in 
rats reported NOAEL of 66 mg/m3 (Rusch et al., 1986). 

AEGL-2 Values for BF, (mg/m3) 
[given in mg/m3 because BF, gas becomes aerosol upon contact with moist air] 

30-min 

47 

32 

16 

1-hr 

37 

25 

13 

POD; UF; +3 

721; 10 

721; 15 

721; 30 

10-min 

47 

32 
16 

4-hr 

24 

16 

8 

8-hr 

12 

13 

4 



Summary of AEGL Values for BF, (mg/m3) 

4-hr 

2.5 

24 

72 

8 

24 

Level 

AEGL- 1 

AEGL-2 

AEGL-3 

AEGL-2 

AEGL-3 

10-min 

2.5 

47 

140 

16 

48 

8-hr 

2.5 

12 

36 

4 

12 

UF 

10 

10 

30 

30 

30-min 

2.5 

47 

140 

16 - 

48 

1-hr 

2.5 

37 

110 

13 

38 



Note on time scaling: When viewing the toxicity data in terms of 
mg/m3.hr, it appears that n > 3; therefore, using the default n value 
of n=3 for scaling from longer to shorter durations is reasonable. 
The n=l is still used to extrapolate from shorter to longer durations 
to err on the conservative side. 

TABLE 6. Summary of Acute Lethal Inhalation Data in Laboratory Animals 1 
Concentration Effect 

I I I exposure I 

Exposure 
Duration 

Reference 

Rat 

1 Stokinger and Spiegl, 1955 

mg/m3.hr 

Mouse 

1) 3460*? 2 h  6920 I LC,, I Kasparov and Kiry, 1972 1) 

LC,, in male rats 

LC,, in female rats 

LC,, in male and female rats 

LC,, 

212 rats died; one 148 minutes into 
exposure, the other within 24 hours of 

1100 

1000 

4800 

4720 

15,600 

1 loo*? 

1 OOO*? 

1200 

1 180*? 

3900* 

( (  2100* 1 5.5 h 1 11,550 1 1/10 mice died I Stokinger and Spiegl, 1953 11 

Vernot et al., 1977 

Rusch et al., 1986 

Kasparov and Kiry, 1972 

DuPont Co., 1948 

I h  

l h  

4 h  

4 h  

4 h  

I Guinea pig 11 
2760* 5 min 

109*? 

2100* 5.5 h 11,550 

* nominal concentration 
*? Not known if nominal or measured concentrations 

212 guinea pigs died 

1/2 guinea pigs died 

10/10 died 

7/10 died 

DuPont Co., 1948 

Kasparov and Kiry, 1972 

Stokinger and Spiegl, 1953 



11 TABLE 7. Summarv of Nonlethal Inhalation Data in Laboratory Animals " 

Reference 

Dog 

1 I I larynx, emphysema in lungs, exudate in 1 

Effect 

2 h  

bronchi, renal capsular spaces and 
convoluted tubules distended with fluid 

Rat 

mg/m3.hr Concentration 
me/m3 

DuPont Company, 1948 

exposure 
- 

1 dog; similar clinical signs, necropsy 48 
hours post exposure revealed edema of the 

6 Wd, 5 dlwk 
for 2 wk 

Duration 

1 dog; gagged, wheezed, spit up frothy 
mucous during exposure; recovered after 

1380-2760* 30 min 

I up to 60 exp. I 1 weights; 1 

2760 

2160 

4033 

I 1 I gross/ microscopic changes in lungs - ( 
I I I pneumonitis I 

212 rats survived; pulmonary congestion 

no clinical signs,no gross or microscopic 
changes 

10110 rats survived 

10110 animals from each group survived, 
clinical signs included oral and nasal 
discharge, lacrimation, dry and moist rales, 
gasping, poor condition; increased lung 
weights 

10/10 survived; same clinical signs; 
decreased body weights; increased lung 
weights 

14 rats; no changes in appearance or organ 

1 7 Wd, 5 dlwk, 
for 33 exp. 

DuPont Company, 1948 

Stokinger and Spiegl, 1953 

Rusch et al., 1986 

Torkelson et al., 1961 

5 rats; no changes in appearance of body 
weights 

7 Wd, 5 dlwk, 
for 127-128 
exp. 

12 male, 12 female rats; no changes in 
appearance, body or organ weights, or 
gross necropsy findings 

I exP. I 1 increased incidence of pneumonitis I 

Mouse 

11  Rabbit 

Stokinger and Spiegl, 1953 370* 

4 

- 

10.9 h 

Guinea pig 

4 

" Some repeated exposure studies are included in the table if the data were deemed relevant 
The concentrations in the repeated-exposure studies are not converted to mg/m3*hr. 

* nominal concentration 

7 Wd, 5 dlwk, 
for 127-128 
exp. 

4033 10/10 mice survived 

7 Wd, 5 dlwk, 
for 127- 128 

3 male, 3 female rabbits; no changes in 
appearance, body or organ weights, or 
gross or microscopic findings 

Torkelson et al., 1961 

10 males, 10 females; no changes in 
appearance, body or organ weights, slightly 

Torkelson et al., 1961 



ATTACHMENT 7 

JP-8: Summary of Response to Comments from National Research Committee 
National Advisory Committee Meeting, September 28-30,2005 
John Hinz, Chemical Manager; Sylvia Talmage, Staff Scientist 

1. Delete discussionslreferences to JP-4 
These discussions have been either shortened or eliminated. 

2. Justify interspecies uncertainty factor (UF) of 1 
The justification for the interspecies UF of 1 has been rewritten. The basis for the interspecies 
UF of 1 is the higher respiratory rate and cardiac output in rodents relative to body weight 
(compared with humans), which results in more rapid uptake and higher blood concentrations 
(higher systemic dose) of the hydrocarbon components of jet fuel. Furthermore, the b1ood:air 
partition coefficient for several hydrocarbon components of jet fuel is higher in rodents than in 
humans (Gargas et al., Toxicol. Appl. Phamacol. 98: 87-99, 1 989). Metabolism may be faster in 
rodents than in humans, but the rapid metabolism is expected to be offset by the higher uptake. 

The NRC has approved an interspecies UF of 1 for several other chemicals including fluorine, 
hydrogen fluoride, HFE-7 100 (methyl nonafluorobutyl and nonafluoroisobutyl ethers), HFC- 
134a (1,1,1,2-tetrafluoroethane), and HCFC-14 1 b (1,l -dichloro- 1 -fluoroethane). The NRC has 
suggested an interspecies UF of 1 for toluene based on the empirical data involving higher blood 
concentrations in rodents than in humans under the same exposure conditions. The same is true 
for methyl ethyl ketone, and 1,1,1 -trichloroethane. 

3. Explain the use of Alarie's 10-fold reduction factor. 
The 1 0-fold reduction factor of Alarie et al. (1 98 1) essentially includes a 3-fold factor for both 
intraspecies and interspecies variability. 
The explanation for use of the Alarie reduction factor has been rewritten and supported with the 
extensive review of Schaper (Am. Ind. Hyg. Assoc. J. 54:488-544, 1993). Schaper (1 993) shows 
that for 95 chemicals for which information was available, the ACGIH Threshold Limit Values 
(TLV) correlate with 0.03 x the RD,,. The smaller, 1 0-fold, reduction factor used for the AEGL- 
1 correlates with slight irritation which meets the definition of the AEGL-1. 

4. Immune response to JP-8 and aerosols 
The TSD focused on vapor exposure (with an aerosol component at high concentrations) because 
vapor is the probable exposure scenario for communities. 
The immune studies were discussed, but not considered because (1) they used aerosols and (2) 
there is controversy concerning the analytical measurements in these studies. As reported in 
ACGIH (2003), "these publications do not provide adequate information to permit a judgment of 
aerosol size and stability nor do they speak to the extent to which the sampling systems 
distinguished between aerosol and vapor" (ACGIH 2003; Frank 2004). 
Aerosols can and often do act more like particulate matter (Goetz 1961, Int. J. Air Water Pollut 
4: 168- 184), thus initiating a greater response than vapor alone. 



5. Discuss PBPK models ... and lack of time-scaling for AEGL-2 
The TSD notes that models for single and multiple components of fuels have been developed. 
The interactions of the multiple chemicals of fuels are complex and not fully understood. 
Depending on lipophilicity among other factors, the individual components are taken up at 
varying rates. At this time, the models are in a preliminary stage and are not useful for either 
setting AEGL values or time-scaling them. 
The 30-minute clinical study of Astrand et al. (1 975) was used as an example of rapid approach 
to steady-state in the blood for several chemical components common to Stoddard Solvent and 
jet fuels (n-decane). At steady-state, we have used the same value across time for solvents. 

6. The AEGL-2 (1 100 mg/m3) may be too high 
When the 1 100 mg/m3 value is converted to pprn for any individual component of JP-8, the 
values are quite low. 
Examples: 

avg. m.w. of JP-8 (1 67): 1 100 mg/m3 = 160 pprn 
dodecane, undecane, nonane (the primary components): 1 100 mg/m3 = 158,172,2 10 pprn 
toluene: 1 100 mg/m3 = -300 pprn (the interim AEGL-2 ranges from 990 to 51 0 ppm) 

Many of the identified aliphatic hydrocarbons are of low toxicity. 
n-nonane: 4-hour LC,, = 3200 pprn (mouse) 

no change in respiratory rate of mouse: 1000-1 500 pprn (5246-7869 mg/m3) 
For JP-8, we failed to identify a lethal concentration. Concentrations of 3430 mg/m3 or 4440 
mg/m3 for 4 hours were not lethal. Dividing by 3 (an alternate way to set the AEGL-2) yields 
values close to 1 100 mg/m3. 
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Hydrolyze in water or moist a i r  to produce the parent hydroxy 
compound, hydrogen chloride, carbon dioxide, and a 
carbonate. 

ATTACHMENT 9 

ACUTE EXPOSURE GUIDELINE LEVELS (AEGLs) 
FOR 

SELECTED CHLOROFORMATES 

NACIAEGL-38 
September 28-30,2005 

ORNL Staff Scientist: Cheryl Bast 

Chemical Manager: Ernest Falke 

Cfiemical Reviewers: Lynn Beasley and Paul Tobin 

Al l  title chloroformates are direct-acting contact irritants, and 
are corrosive to the eyes, skin, gastrointestinal and respiratory 
tracts. 

Ethvl chlorothioformate may cause both portal of entry 
and systemic effects. These systemic effects are likely due 
to the ability of the thio moiety to interact with other 
biomolecules. 

Myocardial degeneration, nephrosis, hepatic 
necrosis, adrenal necrosis, spleen and lymph node 
necrosis, and lymphoid cell depletion noted in  rats 

Values derived for six chloroformates 

I n  all cases the inter- and intra- species uncertainty factors 
were 3 and 3, respectively. 

I n  2 cases a modifying factor was used for limited data and the 
possibility of systemic effects. 

Where an AEGL-2 was calculated it was determined by 
dividing the AEGL-3 by 3. 

Justified by steep concentration-response curve 
(SOP Section 2.2.23) 



I AEGL-2 VALUES: METHYL CHLOROFORMATE I 

Endpoint: lh The A E G L J  values 

10 minute 

Endpoint is justified based on the steep concentration-response curve: 

1-hr rat LC, is approximately 100 ppm 
Rats exposed to 26 ppm for 1-hr were clinically-normal 
(Fisher et al., 1981) 

1.8 porn 1 1.2 ppm I 0.97 ppm I 0.24 ppm I 0.12 ppm 

30 minute 

Support: Values are considered protective because rats showed 
no effect when exposed to 0.38 ppm repeatedly (6 
hourslday, 5 dayslweek for 4 weeks), and showed only 
laryngeal lesions when exposed to 1.01 ppm for 6 
hourslday, 5 dayslweek for 4 weeks (BASF, 1993). 

1 hour 

Species: Male Swiss-Webster Mouse 
Concentration: 52.4 ppm (RD,) 
Endpoint: Predicted no effect of any kind on the respiratory 

system 
Reference: Carpenter, 1982 

A E G L l  VALUES: METHYL CHLOROFORMATE 

4 hour 

Rationale: The RD, multiplied by 0.1 corresponds to "some 
sensory irritationn 

8 hour 

The RD, value multiplied by 0.01 corresponds to uno 
sensory irritationn 

10 minute 

0.052 ppm 

The RD, value multiplied by 0.001 corresponds to 
-no effect of any kind on the respiratory system" 
Alarie (1981) 

30 minute 

0.052 ppm 

1 hour 

0.052 ppm 

The multiplier of 0.001, rather than 0.01, was cbosen 
because use of0.01 would yield A E G L l  values 
greater than AEGL-2 values at the longer time points 
and because 114 mice died at a concentration of 50 
ppm (Carpenter, 1982). 

Time Scaling: Value held constant across the 10- and 30-minute, and 
I-, 4-, and 8-hour exposure times because mild 
irritancy generally does not vary greatly over time. 
and because i t  is not expected that prolonged exposure 
will result in an enhanced effect. . 

4 hour 

0.052 ppm 

8 hour 

0.052 ppm 

Species: Rat (10 maleslgroup) 
Concentration: 29 ppm 
Time: 1-hour 
Endpoint: Estimated lethality threshold: lh of the most conservative 

1-hr LC, value in  rats (88 ppm x 'h =29 ppm ) 
Reference: Vernot et al., 1977 

AEGL-3 VALUES: METHYL CHLOROFORMATE 

. Time Scaling: C" x t = k, where n= 3 for the 10- and 30-minute time 
periods, and n= I for the 4- and 8-hour time periods, to 
provide AEGL values that would be protective of human 
health (NRC, 2001). 

10 minute 

5.3 ppm 

Uncertainty Factors: 

Interspecies = 3 Intraspecies = 3  

30 minute 

3.7 ppm 

Highly reactive and clinical signs are likely caused by a direct chemical effect 
on the tissues; this type of portal-of-entry effect is not expected to vary greatly 
between species or among individuals. 

Support: POD supported by the fact that no deaths were observed 
in rats exposed to 26 ppm for 1 hour (Fisher et al., 1981). 

1 hour 

2.9 ppm 

Derived values are considered protective because: 

Rats showed no deaths until week 4 when exposed to 8.8 ppm repeatedly 
(6 hourslday, 5 dayslweek for 4 weeks) 

4 hour 

0.73 ppm 

No deaths and only nasal turbinate histopathology and larynx lesions in  rats 
repeatedly exposed to 3.1 ppm 

8 hour 

0.37 ppm 

Only larynx lesions when exposed to 1.01 ppm for 6 hourslday, 5 dayslweek foi 
4 weeks (BASF, 1993). 



THERE ARE NO OTHER EXTANT STANDARDS AND GUIDELINES FOR 
METHYL CHLOROFORMATE! 

Species: Male Swiss-Webster Mouse 
Concentration: 77.5 ppm (RD,) 

AECL-1 VALUES: ETHYL CHLOROFORMATE 

Endpoint: 'h The AEGL-3 values 

10 minute 

0.078 ppm 

AEGL-2 VALUES: ETHYL CHLOROFORMATE 

Endpoint: predicted no elfect of any kind on the respiratory system 

1 hour 

0.078 ppm 

30 minute 

0.078 ppm 

10 minute 

2.9 ppm 

Reference: Carpenter, 1982 
Endpoint is justified based on the steep concentration-response curve: 

Rationale: The RD, multiplied by 0.1 corresponds to "some 
sensory irritation" 

4 hour 

0.078 ppm 

30 minute 

2.0 ppm 

1-hr rat LC, is 189-200 ppm 
Rats exposed to 47 ppm for 1-hr were clinically-normal 

8 hour 

0.078 ppm 

The RD, value multiplied by 0.01 corresponds to "no (Fisher et al., 1981) 

sensory irritation" 

1 hour 

1.6 ppm 

The RD, value multiplied by 0.001 corresponds to 
"no effect of any kind on the respiratory system" 
Alarie (1981) 

The multiplier of 0.001, rather than 0.01, was chosen 
because use of 0.01 would yield AEGL-1 values 
greater than AEGL-2 values at the longer time points. 

4 hour 

0.40 ppm 

Time Scaling: Value held constant across the 10- and 30-minute, and 
I-, 4-, and 8-hour exposure times because mild 
irritancy generally does not vary greatly over time, 
and because it is not expected that prolonged exposure 
wil l  result in an enhanced eflect. 

8 hour 

0.20 ppm 



Species: Rat (10 maleslgroup) 
Concentration: 48 ppm 
Time: 1-hour 
Endpoint: Estimated lethality threshold: 'h of the most conservative 

1-hr LC, value in rats (145 ppm x 'h =48 ppm ) 
Reference: Vernot et al., 1977 

AEGL-3 VALUES: ETHYL CHLOROFORMATE 

Time Scaling: C" x t = k, where n= 3 for the 10- and 30-minute time 
periods, and n= 1 for the 4- and 8-hour time periods, to 
provide AEGL values that would be protective of human 
health (NRC, 2001). 

Uncertainty Factors: 

8 hour 

0.60 ppm 

lnterspecies = 3 Intraspecies = 3 

4 hour 

1.2 ppm 

10 minute 

8.8 ppm 

Highly reactive and clinical signs are likely caused by a direct chemical effect 
on the tissues; this type of portal-of-entry effect is not expected to vary greatly 
between species or among individuals. 

Support: POD supported by the fact that no deaths were observed 
in rats exposed to 47 ppm for 1 hour (Fisher et al., 1981). . 

30 minute 

6.1 ppm 
Summary of Proposed AEGL Values for Ethyl Chloroformate . I hour 

4.8 ppm I Exposure Duration 

AEGL-3 I 8.8 ppm I 6.1 ppm I 4.8 ppm I 1.2 ppm 1 0.60 ppm 

AEGL-I 

AEGL-2 

0.078 ppm 

2.9 ppm 

Dutch M A C  

Species: Male Swiss-Webster Mouse 
Concentration: 83.5 ppm (RD,) 
Endpoint: Predicted no effect of any kind on the respiratory system 
Reference: Carpenter, 1982 

I IPP~ 

A E G L l  VALUES: PROPYL CHLOROFORMATE 

Rationale: The RD, multiplied by 0.1 corresponds to "some 
sensory irritation" 

0.078 ppm 

2.0 ppm 

10 minute 

0.084 ppm 

The RD, value multiplied by 0.01 corresponds to "no 
sensory irritation" 

The RD, value multiplied by 0.001 corresponds to 
"no effect of any kind on the respiratory system" 
Alarie (1981) 

0.078 ppm 

1.6 ppm 

30 minute 

0.084 ppm 

The multiplier of 0.001, rather than 0.01, was chosen 
because use of 0.01 would yield AEGL-1 values 
greater than AEGL-2 values at the longer time points. 

Time Scaling: Value held constant across the 10- and 30-minute, and 
I-, 4-, and 8-hour exposure times because mild 
irritancy generally does not vary greatly over time, 
and because i t  is not expected that prolonged exposure 
wil l  result in an enhanced effect. 

0.078 ppm 

0.40 ppm 

I hour 

0.084 ppm 

0.078 ppn 

0.20 ppm 

4 hour 

0.084 ppm 

8 hour 

0.084 ppm 



1 AEGL-2 VALUES: PROPYL CHLOROFORMATE 1 

- -  

t 

Endpoint: lh The AEGL-3 values 

. .- ~ 

Endpoint is justified based on the steep concentration-response curve: 

0110 dead at 249 ppm 

2110 dead at 333 ppm 

8 hour 

0.30 ppm 

10110 dead at 1000 ppm 

4 hour 

0.6 ppm 

THERE ARE NO OTHER EXTANT STANDARDS AND GUIDELINES FOR 
PROPYL CHLOROFORMATE! 

1 hour 

2.4 ppm 

10 minute 

4.3 ppm 

30 minute 

3.0 ppm 

. - 

AEGL-3 VALUES: PROPYL CHLOROFORMATE 

. 

1 13 ppm 1 9.1 ppm ( 7.2 ppm 1 1.8 ppm I 0.90 ppm 1 

Species: Rat (5lsedgroup) 
Concentration: 216 ppm 
Time: I-hour 
Endpoint: Estimated lethality threshold: BMCL, 
Reference: Bio-Test, 1970 

AEGL-I 

AEGLZ 

AEGLJ 

Time Scaling: C" x t = k, where n= 3 for the 10- and 30-minute time 
periods, and n= 1 for the 4- and 8-hour time periods, to 
provide AEGL values that would be protective of huma~ 
health (NRC, 2001). 

Uncertainty Factors: 

0.084 ppm 

4.3 ppm 

13 ppm 

Interspecies = 3 Intraspecies = 3 

Highly reactive and clinical signs are likely caused by a direct chemical effect 
on the tissues; this type of portal-of-entry effect is not expected to vary greatl) 
between species or among individuals. 

0.084 ppm 

3.0 ppm 

9.1 ppm 

Modifying Factor = 3 

Key study reported nominal, not analytical, concentrations 

0.084 ppm 

2.4 ppm 

7.2 ppm 

No other confirmatory studies 

0.084 ppm 

0.6 ppm 

1.8 ppm 

0.084 ppm 

0.30 ppm 

0.90 ppm 



I AEGL-1 VALUES: ISOPROPYL CHLOROFORMATE 1 
10 minute 

AEGL-2 VALUES: ISOPROPYL CHLOROFORMATE 

concentration: 104 ppm (RD,) Support: Values are considered protective because rats showed 
Endpoint: Predicted no effect of any kind on the respiratory system only nasal irritation when exposed to 20 ppm 
Reference: Carpenter, 1982 repeatedly (6 hourslday for 20 days) (Cage, 1970) 

30 minute 

0.10 ppm 

Rationale: The RD, multiplied by 0.1 corresponds to "some 
sensory irritationn 

10 minute 

6.0 ppm 

0.10 ppm 0.10 ppm 0.10 ppm 0.10 ppm 1 

The RD, value multiplied by 0.01 corresponds to "no 
sensory irritationn 

30 minute 

4.3 ppm 

1 hour 

3.3 ppm 1 hour 

Endpoint: lh The AECL-3 values 
Species: Male Swiss-Webster Mouse 

The RD, value multiplied by 0.001 corresponds to 
"no effect of any kind on the respiratory systemn 
Alarie (1981) 

4 hour I 8 hour 

The multiplier of 0.001, rather than 0.01, was chosen 
because use of 0.Ol~would yield AECL-1 values 
greater than AECL-2 values at the longer time points. 

4 hour 

0.83 ppm 

Time Scaling: Value held constant across the 10- and 30-minute, and 
a I-, 4-, and 8-hour exposure times because mild 

irritancy generally does not vary greatly over time, 
and because i t  is not expected that prolonged exposure 
wil l  result in an enhanced effect. 

8 hour 

0.43 ppm 

I AECL-3 VALUES: lSOPROPYL CHLOROFORMATE 1 
1 10 minute 30 minute I 1 hour 1 4 hour 1 8 hour 1 
) 18 ppm 1 13 ppm 1 10 ppm 2.5 ppm I 1.3 ppm 

Species: Rat (5lsex/group) 
Concentration: 100 ppm 
Time: I-hour 
Endpoint: Estimated lethality threshold: 'h x LC50: 

'h x 300 ppm = 100 ppm 
Reference: Bio-Test. 1970 

. Time Scaling: C" x t = k, where n= 3 for the 10- and 30-minute time 
periods, and n= 1 for the 4- and 8-hour time periods, to 
provide AECL values that would be protective of human 
health (NRC, 2001). 

Uncertainty Factors: 

Interspecies = 3 Intraspecies = 3 

Highly reactive and clinical signs are likely caused by a direct chemical effect 
on the tissues; this type of portal-of-entry effect is not expected to vary greatly 
between species or among individuals. 

Support: 

I Exposure Duration 
U U l U C l l l l C  

110 minutes ti0 minutes1 1 hour 4 hours I 8 hours ' 

I ERPC-3' I 20 oom 1 

AECL-1 

AECL-2 

AECL-3 

ERPC-I' 

Values considered protective because no deaths were noted in  rats exposed to 
42 ppm isopropyl chloroformate 6 hourslday for 5 days (Collins and Proctor, 
1984). 

0.10 ppm 

6.0 ppm 

18 ppm 

. Dutch 
MACb 

Insuff~cient Data 

0.10 ppm 

4.3 ppm 

13 ppm 

0.10 ppm 

3 3  ppm 

10 ppm 

0.10 ppm 

0.83 ppm 

2.5 ppm 

0.10 ppm 

0.43 ppm 

1 3  ppm 



I AEGL-1 VALUES: A L L Y L  CHLOROFORMATE 

Endpoint: 'h the AEGL-3 values 

AEGL-2 VALUES: A L L Y L  CHLOROFORMATE 

Endpoint is justified based on the steep concentration-response curve: 

1-hr rat exoosures (Stillmeadow, 1987) 

0110 dead at 33.7 ppm 

6/10 dead at 65 ppm 

10110 dead at 175.7 ppm 

I 10 minute I 30 minute I 1 hour 1 4 hour 1 8 hour 

10 minute 

1.3 ppm 

Not Recommended due to insufficient data. 

1 hour 

0.70 ppm 

30 minute 

0.87 ppm 

Species: Rat (5lsex/group) 
Concentration: 21 ppm 
Time: 1-hour 
Endpoint: Estimated lethality threshold: BMCL, 
Reference: Stillmeadow. 1987 

4 hour 

0.18 ppm 
AEGL-3 VALUES: A L L Y L  CHLOROFORMATE 

* Time Scaling: C" x t = k, where n= 3 for the 10- and 30-minute time 
periods, and n= 1 for the 4- and 8-hour time periods, to 
provide AEGL values that would be protective of human 
health (NRC, 2001). 

8 hour - 
0.09 ppm 

10 minute 

3.8 ppm 

Uncertainty Factors: 

lnterspecies = 3 Intraspecies = 3 

30 minute 

2.6 ppm . 

Highly reactive and clinical signs are likely caused by a direct chemical effect 
on the tissues; this type of portal-of-entry effect is not expected to vary greatly 
between species or among individuals. 

I hour 

2.1 ppm 

4 hour 

0.53 ppm 

8 hour 

0.26 ppm 



THERE ARE NO OTHER EXTANT STANDARDS AND GUIDELINES FOR 
ALLYL CHLOROFORMATE! 



lo- 30- I-Hour &Hour 8-Hour( Endpoint (Reference)] Classification Minute Minute 

1 AEGL-I NR NR NR NR NR llnsumcientdata I 
I 

AEGL-2 I NR I NR I NR I NR NR llnsuficient data 
(Disabling) I 

AEGL3 I NR I NR I NR I NR I NR l~nsufficientdata 

Endpoint: 'h the A E G L J  values 

AEGL-2 VALUES: ETHYL CHLOROTHIOFORMATE 

Endpoint is justified based on the steep concentration-response curve: 

4-hr rat exposures (Stauffer, 1983) 

LO minute 

0.47 ppm 

4/20 dead at 33 ppm 

1 hour 

0.37 ppm 

30 minute 

0.47 p p m  

14/20 dead at 59 ppm 

2OnO dead at 65 ppm 

AEGL-I VALUES: ETHYL CHLOROTHIOFORMATE 

4 hour 

0.23 ppm 

1 10 minute I 30 minute I I hour 1 4 hour I 8 hour 

8 hour 

0.12 ppm 

Not Recommended due to insufficient data. 

Species: Rat (lO/sex/group) 
Concentration: 21 ppm 
Time: 4-hour 
Endpoint: Estimated lethality threshold: BMCL, 
Reference: Stauffer, 1983 

A E G L J  VALUES: ETHYL CHLOROTHIOFORMATE 

Time Scaling: C' x t = k, where n= 3 for the 30-minute and 1-hour time 
periods, and n= 1 for the 8-hour time period, to provide 
AEGL values that would be protective of human health 
(NRC, 2001). The 30-minute value was adopted as the 
10-minute value. 

Uncertainty Factors: 

10 minute 

1.4 ppm 

Interspecies = 3 Intraspecies = 3 

1 hour 

1.1 ppm 

30 minute 

1.4 ppm 

Highly reactive and clinical signs are likely caused by a direct chemical effect 
on the tissues; this type of portal-of-entry effect i s  not expected to vary greatly 
between species or among individuals. 

Modifying Factor: 3 

4 hour 

0.70 ppm 

To protect against potential delayed systemic effects from the thio moitey. 

8 hour 

035 ppm 



THERE ARE NO OTHER EXTANT STANDARDS AND GUIDELINES FOR 
ETHYL CHLOROTHIOFORMATE! 
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ATTACHMENT 1 1 

CYCLOHEXYL ISOCYANATE 

AEGL values are 
NOT RECOMMENDED 

91 

TABLE 1. Acute lethality in rats exposed to cyclobexyl isocyanate 

Conc. Duration Lethality Clinical and necmpsy Reference 
@Pm) findings 

17.79 6hrs 113 on day 7 irritation, lacrimtion, Eastnan Kodak 
dypsma; nflamration in Co. 1990, 1992 
lungs, congestion of kidney 
and liver 

53.2 6 hrs 213 during as above plus salivation, Eastm Kodak 
exposure; 113 on gasping Co. 1990, 1992 
&y 12 

1017 6hrs 313 after 4 hours as above, more severe E a s t m  Kodak 
Co. 1990,1992 

1401 1-2.5 h s  616 irritation; hemnhage in Moby Corp. 
lungs .. 1990a 

41 



91 

TABLE 2. Acute lethality in ras  exposed to saturated cyclohexyl bcyanate 

Cow. Duration Lethality Clinical and oecmpy Reference 
@ ~ m )  fiodiog 

saturated 2hrs - 8/8 none stated Motay Corp. 
1990b 

saturated 3 min 0110 irritation; dark s p t s  on Motay Corp. 
lurlgs 1BOc 

saturated 10 n k  10110 within 1 I respiratory problens; Motay Corp. 
&P entuged lungs with red 1990~ 

spots, fluid, lobuhted liver 

saturated 1 hr 10110 dlring as above Motay Corp. 
expsure 199Oc 

91 

DATA DEFICIENCIES 

No data with the appropriate endpoints 
were found. 
No human data were found. 

Lethality studies in rats: 
- - Lacked concentration-response information; 
- Deaths occurred at all concentrations; 
- Nominal not analytical concentrations; 
- Lacked method details. 



AEGL values for cyclohexyl 
isocyanate 
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Chemical: &d nod 7 d  1 L 1 * CAS Reg. No.: 7631 - - 'b- 

Action: Proposed Interim Other flgvrS6 Pe6cr b d m  C07 
-7we 

Chemical Manager: G. @sc H 
Staff Scientist: ,.---- rx 

I*,m J* 

NR= Not Recommended due to 

LOA 

* =  rlOO/. LEL 

* *  = r 50% LEL 

*I* = 2100% LEL 

AEGL 1 Motion by: ~ ~ ~ ~ E ~ J  Second by: fll6fl@ && 
AEGL 2 Motion by: &fiw Second by: 7- 
AEGL 3 Motion by: Ad& O€PS/A Second by: r(, k jn 

LOA Motion by: Second by: 

. . .. . 

. . 
. . . . . 

Approved by Chair: & ~ A - ~ ~ ~ ~ : ,  fdJe Date: ?ML~ 

'Safety considerations against h e  hazard(s) of explosion(s) must be taken into account. 
" and ***Extreme safety considerations against the hazard(s) of explosion(s) must be taken into account. 



Appendix B 

Chemical: K ~ 7 E d g  CASReg.No.: 46.3- gl- ? 

Action: Proposed J Interim Other 

Chemical Man Staff Scientist: 

LOA 

= 210% LlEL 

** = r 50% ILEL 

PPM, (mglm') 

AECL 1 

AECL 2 

A E G L ~  ' 

*** = rlOU% LEL 
*Safety considerations against the hazard(s) of explosion(s) musr be taken into account. 
** and ***Exrreme safety considerations against the hazard(s) of explosion(s) must be taken into accounr. 

NR= Not Recommended due to 

10 Min 

O w 3  7 ( 

7 ( 
fiS3tpm 1 
2.5 WF 

7 ( ) 

AEGL 1 Motion by: gobed Second by: & u , ~  
AEGL 2 Motion by: ~ M W  Second by: VJ\dr, Rui\hR 
AEGL 3 Motion by: b k 4  Second by: R L k n  
LOA Motion by: Second by: 

Approved by Chair: Date: g/af/6 

30 Min 
o.24 wn) 
,( 

P ( 
oaO3 W) 

1 Hr 
"'Spm 

1 I ( 

I ( aL*r 
P ( 1 ( osnf'P 1 

4 Hr 
o.12 qqm 
9 ( 1 

9 ( em) 

8 Hr 
M pi O w )  

. ("'"F?' 



Appendix C 

Chemical: C) R*,,I)C mr 0 x r f l ~  CASReg-No.: l 3a'?-S3- 3 

Action: Proposed Interim Other 

Chemical Manager: Staff Scientist: 

I "*= 2100% LEL I 

1 

*Safety considerations against the hazard(s) of explosion(s) must be taken into account. 
*+ and "@*Extreme safety considerations against the hazard(s) of explosion(s) must be taken into account. 

NIX= Not Recommended due to p A& . . 
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AEGL 1 Motion by: * Swond by:. &#& 
AEGL 2 Motion by: Second by: 
AEGL 3 Motion by: Second by: b6 . .. 
LOA Motion by: Second by: 
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Appendix D 

Action; Proposed / ~ntrrim Other 

** = r 50% LEL 

*it = 2 100% LEL 
*Safety considerations against rhe hazard(s) of explosion(s) must be taken into account. 
* * and "'Extreme safety considerations against the haurrd(s) of cxplosion(s) must be taken into account. 

. . .. , . 
. . .  . ... 

NR= Not Recommended due to 

AEGL 1 Motion by: 
AEGL 2 Motion by: 
AEGL 3 Motion by: 
LOA Motion by: 
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