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National Advisory Committee (NAC)
for Acute Exposure Guideline Levels (AEGL) for Hazardous Substances

 Final Meeting 3 Highlights
Green Room, 3rd Floor, Ariel Rios Building

1200 Pennsylvania Avenue, NW
Washington, D.C.

September 17-19, 1996

INTRODUCTION

Dr. George Rusch, Chair, opened the meeting and welcomed the new members and participants
including observers from the private sector to NAC AEGL meeting 3.  The highlights of the meeting
are noted below, and the meeting agenda (Attachment 1) and attendee list (Attachment 2) are
attached.

The highlights of meeting 2 (August 5-7, 1996) were reviewed and approved with a minor change
(Appendix A).

Dr. Roger Garrett welcomed the committee members and provided a brief overview of the
NAC/AEGL program.

DISCUSSION OF TECHNICAL ISSUES

Single Exposure and Tumorigenic Responses
Dr. Edward Calabrese (University of Massachusetts School of Public Health) gave a presentation
on a database that he has been compiling regarding increased tumorigenic responses following single
exposures to chemicals.  He noted that there are data showing tumorigenic responses to single low-
dose exposures (e.g., 1/50, 1/75, 1/100 of the LD50) (see Attachment 3).  Several generic topics were
mentioned, including the B6C3F1 mouse issue and the importance of dose-rate vs cumulative dose
and the timing of this with an endogenous promotion process.  The database (developed in FoxPro)
is a multiple field query format for single-exposure protocol data.  Dr. Calabrese noted that: (1) only
peer-reviewed data are used, (2) approximately 80 to 100 data sets per month are currently being
entered, (3) only genuine single-exposure protocol (with no confounders) are selected, and (4)
weight-of-evidence judgements are evaluated.  He further noted that other factors are also critical
(e.g., concurrent controls, descriptive vs hypothesis-testing statistics, and dosing protocol) in
evaluating the data sets.  In response to Committee questions, Dr. Calabrese noted that chemicals
that were positive for single exposure tumor response were also positive in genotoxicity assays, and
that the database includes therapeutic agents and not just chemicals of environmental importance.
Dr. Calabrese emphasized that only a small percentage of the entries were for the inhalation
exposure route, but that route-specific queries can be made in the database.  He claimed not to have
formulated any risk assessment strategies based on his data base.  Dr. Calabrese offered the
Committee access to the database.  
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Sensitive and Susceptible Subgroups
Dr. Jonathan Borak provided an overview (Attachment 4) on sensitive populations, including
definitions of sensitivity and susceptibility for various groups (NRC Guidelines, AEGL definitions,
NRC Science and Judgement, Commission on Risk Assessment).  He also provided examples of
such susceptible subgroups as infants, elderly, and individuals with coronary heart disease, liver
disease, or asthma (Attachment 4).  In summary Dr. Borak provided a list of seven recommendations
upon which the Committee could base its considerations.  Regarding the susceptibility of asthmatics,
Dr. Borak noted that responses would likely be chemical specific and difficult to quantify.
Additionally, he noted that exposure to levels of substances (e.g., nickel) that may sensitize should
be within the purview of AEGLs but that hypersensitive responses (e.g., anaphylaxis) should not.
There was a discussion followed by the Committee with agreement to establish a subcommittee to
address the issue related to the susceptible and hypersusceptible populations.  The subcommitte will
include Drs. Borak (Chair), Koller, and Rodgers.  A preliminary report will be presented in the
December meeting.

AEGL Definitions
The AEGL definitions were reworded to be more “user friendly”.  Several issues arose including:
(1) inclusion  of a generic statement in the technical support documents preceding the definitions
noting that AEGLs are derived for 30 min, 1 h, 4 h, and 8 h; (2) the relevance of “impaired escape”,
especially for 4- and 8-h time frames; (3) concern regarding the use of “susceptible”; (4) “overlap”
of AEGL values (e.g., for HF, a 30-min AEGL-2 effect might be present at the 4-h time period for
AEGL-3); and, (5) it was suggested that quotes might be placed around susceptible and
hypersusceptible to emphasize that these terms are concepts defined in context.  The final version
of the AEGL definitions (Appendix B) was approved.

Time Frame for NAC/AEGL Processes and Products
A time line for document review was distributed by Dr. Rusch and reviewed by the Committee.
Comments focused on the need for adequate review time.  There were also comments regarding the
need for adequate time to prepare the draft technical support documents.  A need for a master list
of chemicals was noted for inclusion in the Federal Register.  It was also noted that priority
chemicals (determined by storage or use) could be likely candidates for emergency-response
potential (Attachment 5).

Uncertainty Factors (UFs)
Some considerations regarding uncertainty factor application were distributed by Dr. Rusch to the
Committee.  In the ensuing discussions, it was noted that the Committee should, as chartered, follow
NAS guidelines.  Several issues identified include: (1) what are the key judgments that justify the
use of a UF less than the default of 10; (2) the Committee should track its use of UFs in a “living”
document; and, (3) a subcommittee was formed to address UF issues (Attachment 6) and report the
progress in the December meeting.  The subcommittee includes Drs. Thomas (Chair), Alexeeff,
Belluck, Falke, and Gephart.

Acute Inhalation Toxicity Study Protocol
Dr. Rusch requested comments about the distributed memo (Attachment 7) regarding the need for
study protocol development for acute inhalation toxicity studies to fill data gaps identified by the
NAC/AEGL. 
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REVIEW OF AEGL PRIORITY CHEMICALS

Hydrogen Fluoride, CAS Reg. No. 7664-39-3

Chemical Manager: Mr. Larry Gephart, Exxon Biomedical Sciences
Author: Dr. Sylvia Talmage, ORNL
Discussion focused on the need for a 10-min AEGL for HF.  It was noted that this time frame
(especially for compressed gases) would be appropriate for this chemical, especially for emergency
planning purposes.  Petroleum Environmental Research Forum will have an opportunity to comment
when the proposed HF values are published in the Federal Register.  It was the consensus of the
Committee that a 10-min AEGL be derived for HF at the next meeting. 

Ammonia, CAS Reg. No. 7664-41-7

Chemical Manager: Mr. Larry Gephart, Exxon Biomedical Sciences
Author: Dr. Kowetha Davidson, ORNL
Mr. Larry Gephart provided a summary of the revised ammonia AEGL document.  Comments were
received from International Institute of Ammonia Refrigeration indicating that they had not provided
a response to the Committee because of time constraints and recent litigation.  Dr. Robert Michaels
of RamTrac indicated that he had requested that the ammonia industry submit data to the
Committee; he also summarized alternate views regarding AEGLs for ammonia (Attachment 8).
Some discussion focused on data-set selection for the ammonia AEGL.  Ammonia was deferred to
the December meeting.  Mr. Gephart provided additional information and interpretations
(Attachment 9) in response to Dr. Michaels.

Cyanogen Chloride (CK), CAS Reg. No. 506-77-4

Chemical Manager: Dr. Mark McClanahan, CDC
Author: Dr. Carol Forsyth, ORNL
Dr. Forsyth noted the acquisition of an additional reference as well as the difficulty in obtaining
DoD data but noted cursory examination of some DoD data suggested that it would be of limited and
questionable use for AEGL derivation.  Dr. Forsyth explained that the AEGL-1 values were based
on a 10-min LOAEL of 1 ppm and that 0.33 ppm be used for all time points.  The proposed AEGL-2
values were based on tolerable irritation at 2 ppm and 0.66 ppm was initially proposed for all time
points.  No data were available for deriving AEGL-3 values (Attachment 10).  Initially, concern was
expressed that the conversion of CK to cyanide may require some type of pharmacokinetic analysis.
However, the critical effect (pulmonary edema-induced lethality) did not support this concern.
Furthermore, it was noted that additional data were not available.  The Committee unanimously
agreed that no AEGL-3 values be derived for CK until new information was available.   For AEGL-1
and AEGL-2, the Committee decided (with one opposing vote) that consideration of these values
be deferred until additional data become available.  Actions recommended for cyanogen chloride
were: (1) determine rationale for cyanogen chloride inclusion as an AEGL priority chemical; (2)
attempt to retrieve DoD data; and (3) attempt to develop required data (via NAC/AEGL program
or via manufacturers/industry).  Derivation of AEGLs for cyanogen chloride was tabled indefinitely
until additional data become available (Appendix C).
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Nitric Acid, CAS Reg. No. 7697-37-2

Chemical Manager: Dr. Loren Koller, Orgeon State University
Author:  Dr. Carol Forsyth, ORNL
Dr. Forsyth provided clarifications regarding the allergy and asthma studies in the technical support
document and their categorization as hypersuceptible or susceptible.  The limited human exposure
data were also briefly reviewed (Attachment 11).  For AEGL-1, it was noted that 0.25 ppm NO2 was
a NOAEL for exercising asthmatics.  Discussion ensued regarding the possible relevance of NO2
in deriving AEGLs for nitric acid.  It was unanimously decided to accept 0.5 ppm as the AEGL-1
for nitric acid for all time points.  Dr. Alexeeff noted that additional human exposure data were
available in which a 1-h exposure of two individuals to 12 ppm resulted in notable irritation.  Based
on these data, NAC members suggested that the AEGL-2 values be 5, 4, 2.7, and 2.2 ppm for the
30-min, 1-h, 4-h, and 8-h periods, respectively (original draft document values were 30, 25, 17, and
14 ppm for these time frames).  It was proposed that AEGL-2 values of 5, 4, 3, and 2 ppm be
considered.  Although the values were based on old data from only two exposed subjects, the data
are consistent with more recent anecdotal, unpublished information, and the European MAK for
nitric acid is based on these data.  The Committee voted unanimously to adopt the proposed values
but recommended that the data for NO2 be evaluated to determine, in the December meeting, if it
supports the AEGL-2 values for nitric acid.  For AEGL-3, Dr. Koller suggested using the values
based on red fuming nitric acid (15, 13, 8, and 7 ppm for 30-min, l-h, 4-h , and 8-h), respectively.
These values were accepted by the Committee (Appendix D).

SUMMARY OF PROPOSED AEGL VALUES FOR NITRIC ACID

Classification 30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 0.5 ppm
1.3 mg/m3

0.5 ppm
1.3 mg/m3

0.5 ppm
1.3 mg/m3

0.5 ppm
1.3 mg/m3

Minor irritation in humans

AEGL-2 5 ppm
12.9 mg/m3

4 ppm
10.3 mg/m3

3 ppm
7.7 mg/m3

2 ppm
5.2 mg/m3

Notable irritation, respiratory effects
in humans

AEGL-3 15 ppm
38.7 mg/m3

 13 ppm
33.5 mg/m3

8 ppm
20.6 mg/m3

7 ppm
18.1 mg/m3

Approximate LD0 in rats

Hydrogen Cyanide, CAS Reg. No. 74-90-8

Chemical Manager: Dr. George Rodgers, AAPCC
Author: Dr. James Norris, ORNL
A data overview was presented by Dr. Rodgers (Attachment 12).  It was noted that the steep dose-
response curve may impact the validity of defining AEGLs for all three levels of concern.
Dr. Norris presented specifics regarding data and derivation of AEGLs for hydrogen cyanide.  He
noted that for AEGL-3, data from a study using monkeys was used to validate a probit analysis
equation originally derived by ten Berge et al. (1986) for scaling HCN exposures (Attachment 13).
Dr. Neill Krivanek (DuPont/Haskell Laboratory) noted that the probit equation may not be valid
beyond 1-h durations and that the AEGL-3 should be re-evaluated (Attachment 14).  He agreed that
an AEGL-1 may not be appropriate and that data are available for deriving an AEGL-2.  It was
Committee consensus that insufficient data were available for deriving AEGL-1 values.   For AEGL-
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3, Dr. Krivanek recommended 30, 25, 20, and 10 ppm for the 30-min, l-h, 4-h, and 8-h time points.
He noted that the AEGL-2 may be based upon the i.v. study data of Wexler et al. (1947).
Dr. Alexeeff stated that the Purser study noted EKG alterations at 60 ppm and that the above values
should be reduced by a UF of 3.  Dr. Barbee suggested that the Wexler data could be used and
proposed AEGL-3 values of 20, 10, 6, and 3 ppm, respectively.  Discussions ensued regarding intra-
and interspecific variability in rhodanese activity and the robustness of the data sets.  A polling of
the Committee indicated that there was no consensus on the above values. Mr. Gephart felt that the
original ORNL values were defensible because they were based on human experience but that the
4- and 8-h values should be similar because occupational exposures to 10 ppm have been shown to
be nonlethal.  Based on the Wexler i.v. data and several assumptions, Dr. Barbee proposed AEGL-3
values of 20, 14, 7, and 5 ppm for the 30-min, l-h, 4-h, and 8-hr time points.  These proposed values
were accepted by a majority vote. There was Committee consensus to attempt to derive AEGL-2
values for HCN.  It was suggested that the AEGL-3 values be used as a reference point for this
derivation.  Dr. Alexeeff suggested that the original ORNL values adjusted by a UF of 3 be used
(i.e., 9, 6, 3, and 2 ppm).  Dr. Rodgers, in turn, suggested that the Wexler i.v. data adjusted by a UF
of 3 be used for the 30-min AEGL-3 (i.e., 7 ppm).  Dr. Alexeeff suggested that the AEGL-3 values,
reduced three-fold to adjust for nonlethal effect, be used in conjunction with Dr. Rodgers proposal
of 7 ppm for 30-min (i.e., 7, 5, 2, and 2 ppm, respectively).  Dr. Krivanek cautioned that AEGLs
should not be equivalent to normal CN- blood levels.  Dr. Borak suggested that for this AEGL
determination, the Committee should err on the less conservative side because HCN releases will
not be pressurized releases and that safety planning will have built-in safety factors.  A divisor of
3 could then be used to reduce the AEGL-3 values to AEGL-2 values.  A vote on the 7, 5, 2, and 2
ppm AEGL-2 values indicated majority disapproval.  Dr. Thomas proposed that the AEGL-3 values
divided by 2 be used as AEGL-2 (i.e., 10, 7, 4, and 3 ppm).  The Committee accepted the proposed
values (with 3 negative votes) (Appendix E).  
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SUMMARY OF PROPOSED AEGL VALUES FOR HYDROGEN CYANIDE

Classification 30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 - - - - Not verifiable, insufficient data

AEGL-2* 10 ppm
11 mg/m3

7 ppm
8 mg/m3

4 ppm
4 mg/m3

3 ppm
3 mg/m3

Cardiac effects in humans (adjusted from AEGL-3)

AEGL-3* 20 ppm
22 mg/m3

 14 ppm
15 mg/m3

7 ppm
8 mg/m3

5 ppm
6 mg/m3

Cardiac effects in humans

*Regarding the AEGL values for hydrogen cyanide, Dr. Steve Barbee noted that the Wexler et al. (1974) data
should have been used to derive the AEGL-2 values instead of the AEGL-3 values.  This change will not affect
the selected concentrations and will be reflected in the issuance of the final draft report to be circulated for public
comment.

1,2-Dichloroethylene, CAS Reg. No. 540-59-0 (mixture); 156-59-2 (cis), 156-60-5 (trans)

Chemical Manager: Dr. Ernest Falke, U.S. EPA
Author: Dr. Cheryl Bast, ORNL
Dr. Falke presented an overview of the title chemical (Attachment 15), and Dr. Bast presented the
AEGL values and their respective derivation rationale (Attachment 16).  The values as presented
were accepted by the Committee with two dissenting votes (one regarding inadequate accounting
of uncertainty and the other indicating that improper linking of UFs resulted in overly conservative
values) (Appendix F).

SUMMARY OF PROPOSED AEGL VALUES FOR 1,2 DICHLOROETHYLENE

Classification 30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 19 ppm
75 mg/m3

13 ppm
53 mg/m3

7 ppm
26 mg/m3

5 ppm
19 mg/m3

No effect level - human exposure

AEGL-2 56 ppm
224 mg/m3

40 ppm
160 mg/m3

20 ppm
80 mg/m3

14 ppm
56 mg/m3

Slight dizziness - human

AEGL-3 200 ppm
800 mg/m3

 141 ppm
564 mg/m3

71 ppm
284 mg/m3

50 ppm
200 mg/m3

Fibrous swelling and hyperemia of cardiac
muscle with poorly maintained striation -
rat

Methyl Mercaptan, CAS Reg. No. 7783-06-4

Chemical Manager: Dr. Doan Hansen, Brookhaven National Laboratory
Author: Dr. James Norris, ORNL
In a revisit of methyl mercaptan, Dr. Norris provided a recap of the status of AEGL-3 values from
the August 5-7, 1996, meeting (Attachment 17).  The AEGL-2 values were based on shallow
breathing/hypoactivity in mice.  Alternatively, the AEGL-2 could also be based upon shallow
breathing only.  The Committee decided  that the shallow-breathing/hypoactivity data should drive
the AEGL-2.  Dr. Hansen proposed that 0.5 ppm be considered for all AEGL-1 time points
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(Attachment 18).  The proposal was accepted by the Committee.  The AEGL-2 and AEGL-3
proposed values were accepted in the previous (August 5-7, 1996) meeting.  However, Mr. Gephart
noted the AEGL-2 values may be overly conservative because there were no effects in the Tansy
reports in rodents subjected to repeated exposures to 50 ppm. Following some discussion, it was
suggested to change the AEGL-2 values from 3, 2, 1, and 1 (for 30-min, 1-h, 4-h, and 8-h,
respectively) to 7, 5, 3, and 2 ppm.  The Committee agreed to accept these values (Appendix G).

SUMMARY OF PROPOSED AEGL VALUES FOR METHYL MERCAPTAN

Classification 30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 0.5 ppm
1 mg/m3

0.5 ppm
 1 mg/m3

0.5 ppm
1 mg/m3

0.5 ppm
1 mg/m3

Based relative to TLV

AEGL-2 8 ppm
16 mg/m3

6 ppm
12 mg/m3

3 ppm
6 mg/m3

2 ppm
 4 mg/m3

Shallow breathing and hypoactivity in
mice (Elf Atochem, 1996)

AEGL-3 34 ppm
 67 mg/m3

25 ppm
49 mg/m3

13 ppm
 26 mg/m3

10 ppm
20 mg/m3

Highest non-lethality in rats (Tansy et al.,
1981) (n=2.2)

Arsine, CAS Reg. No. 7784-42-1

Chemical Manager: Dr. Richard Thomas, I.C.E.H.
Author: Dr. Robert Young, ORNL
Dr. Thomas provided an overview of salient information regarding arsine and the effects of acute
exposures to this chemical (Attachment 19).  Dr. Young provided a summary of AEGL values and their
respective key studies and effects (Attachment 20).  Because of the extreme toxicity of arsine and the
fact that toxic effects to arsine exposure have been known to occur in the absence of odor, Dr. Thomas
proposed that all AEGL-1 values be 0.1 ppm.  The proposal was accepted by the Committee.  Dr.
Young noted that AEGLs derived using human equivalent dosimetric adjustments gave values that were
considerably higher than those derived without dosimetric adjustment.  It was the consensus of the
Committee that such an adjustment was not warranted.  Because of the extremely steep exposure-
response curve for arsine, it was suggested that the AEGL-3 values be further reduced and based on
a concentration that was not lethal to rats.  This resulted in AEGL values somewhat lower than those
proposed in the draft technical support document; 0.7, 0.5, 0.25, 0.18 ppm vs 2, 1, 0.7, and 0.5 ppm for
the 30-min 1-h, 4-h, and 8-h periods, respectively.  The adjusted values were approved by the
Committee.  AEGL-2 values were similarly altered based on exposures that did not produce potentially
serious effects in rats.  The adjusted and approved values were 0.24, 0.17, 0.08, and 0.06 ppm vs 2, 1,
0.7, and 0.5 ppm for the 30-min, 1-h, 4-h, and 8-h time exposures, respectively (Appendix H).
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SUMMARY OF PROPOSED AEGL VALUES FOR ARSINE

Classification 30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 0.1 ppm
0.3 mg/m3

0.1 ppm
0.3 mg/m3

0.1 ppm
0.3 mg/m3

0.1 ppm
0.3 mg/m3

No effect level for hematological alterations
in mice (Blair et al., 1990)

AEGL-2 0.24 ppm
0.8 mg/m3

0.17 ppm
0.5 mg/m3

0.1 ppm
0.3 mg/m3

0.1 ppm
0.3 mg/m3

No effect level for physiologically relevant
hematological changes in mice (Peterson and
Bhattacharrya, 1985)

AEGL-3 0.7 ppm
2.2 mg/m3

0.5 ppm
1.6 mg/m3

0.25 ppm
0.8 mg/m3

0.18 ppm
0.6 mg/m3

No effect level for lethality in mice (Peterson
and Bhattacharrya, 1985)

Dimethyldichlorosilane, CAS Reg. No. 75-78-5

Chemical Manager: Dr. Ernest Falke, U.S. EPA
Author: Dr. Cheryl Bast, ORNL
Dr. Falke presented an overview of the title chemical (Attachment 21), and Dr. Bast followed with
a more detailed account of AEGL derivations and key data (Attachment 22).  The use of the mouse
RD50 was considered to be applicable for derivation of the AEGL-1 for dimethyldichlorosilane.  The
AEGL-1 proposed values based on 0.01 x RD50 (1 ppm, 0.75 ppm, 0.4 ppm, and 0.3 ppm for 30-min,
1-h, 4-h, and 8-h periods, respectively) were unanimously accepted by the Committee.  Dr. Falke
proposed that the AEGL-2 values (0.1 x RD50) as derived in the draft technical support document
be accepted.  The Committee accepted the values following rounding of the values to 10, 7, 4, and
3 ppm.   The Committee agreed that 1/3 of the rat LC50 would be an acceptable estimate of the rat
lethality threshold for this chemical.  Dr. Garrett mentioned that the NAC guidelines indicate that
human data should be preferentially considered.  AEGL-3 values of 37, 26, 13, and 9 ppm were
proposed for 30-min, 1-h, 4-h, and 8-h periods, respectively.  The proposed values were accepted
unanimously (Appendix I). 

SUMMARY OF PROPOSED AEGL VALUES FOR DIMETHYLDICHLOROSILANE

Classification 30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 1 ppm
 6 mg/m3

0.75 ppm
 4 mg/m3

0.4 ppm
2 mg/m3

0.3 ppm
1 mg/m3

0.01 RD50 - mouse

AEGL-2 10 ppm
 55 mg/m3

7 ppm
40 mg/m3

4 ppm
19 mg/m3

3 ppm
 14 mg/m3

0.1 RD50 - mouse

AEGL-3 37 ppm
195 mg/m3

 26 ppm
138 mg/m3

13 ppm
69 mg/m3

9 ppm
49 mg/m3

0.33 x LC50 - rat
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ADMINISTRATIVE MATTERS

Dr. Belluck distributed suggestions regarding format adjustments for data summarization in the
technical support documents (Attachment 23).  It was noted that the next list of priority chemicals
will be made available within a few weeks.  The high quality of the draft technical support
documents and the need for adequate preparation time were noted.  

Tentative schedules for the next three meetings were noted: December 16-18, 1996; March 11-13,
1997, or March 24-26, 1997; and June 9-11, 1997.

December Meeting 
Agenda items include:
1. Report on sensitive-population issues
2. Uncertainty/safety factor report
3. Report on acute inhalation toxicity study protocol
4. 10-min AEGL for HF
5. Finalization of ammonia document
6. Discussions regarding:

-Dr. Belluck's document format suggestions
-Summary of NO2 research
-Dr. Falke’s “living” document - compilation of rationale for AEGL values

7. New chemicals for future meetings (Attachment 24)

Meeting minutes were prepared by Drs. Robert Young and Po-Yung Lu, ORNL.
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Table of Contents of Attachments

The attachments were distributed during the meeting and will be filed in the EPA Docket Office.
 
1. NAC AEGLs No. 3 Agenda
2. NAC AEGLs No. 3 Attendee List
3. Single Exposure Carcinogen Data Summary Sheet from Dr. Calabrese
4. “Definitions”: Sensitivity and Susceptibility from Dr. Borak
5. Time line for document review from Dr. Rusch
6. Application of safety/uncertainty factors from Dr. Rusch
7. Acute inhalation toxicity study outline from Dr. Rusch
8. Human LC-0.1 for ammonia from Dr. Robert Michaels
9. Report on Potchefstroom, South Africa Ammonia Incident from Dr. Gephart
10. Cyanogen chloride key references from Dr. Forsyth
11. Discussion of asthma and allergy from Dr. Forsyth
12. Chemical introduction of hydrogen cyanide from Dr. Rodgers
13. Presentation of toxicity studies of hydrogen cyanide from Dr. Norris
14. Comments on draft AEGLs for Hydrogen Cyanide from Dr. Krivanek
15. Chemical introduction of 1,2-dichloroethylene from Dr. Falke
16. Discussion of proposed AEGLs values for 1,2-dichloroethylene from Dr. Bast
17. Discussion of proposed AEGLs values for methyl mercaptan from Dr. Norris
18. Discussion of  “odor threshold” from Dr. Hansen
19. Chemical introduction of arsine from Dr. Thomas
20. Discussion of proposed AEGLs values for arsine from Dr. Young
21. Chemical introduction of dimethyldichlorosilane from Dr. Falke
22. Discussion of proposed AEGLs values for dimethyldichlorosilane from Dr. Bast
23. Ideas for format changes in AEGLs support documents from Dr. Belluck
24. Future chemicals list for review

Table of Contents of Appendices

A. Approved NAC AEGLs Meeting No. 2 Highlights
B. Approved final definitions of AEGLs
C. Ballot of cyanogen chloride
D. Ballot of nitric acid
E. Ballot of hydrogen cyanide 
F. Ballot of 1,2-dichloroethylene
G. Ballot of methyl mercaptan
H. Ballot of arsine
I. Ballot of dimethyldichlorosilane

















































































































































































NAC/AEGL-2F 10/19961

Appendix A
 
 National Advisory Committee (NAC)

for Acute Exposure Guideline Levels (AEGL) for Hazardous Substances
Final Meeting  2 Highlights

Green Room, 3rd Floor, Ariel Rios Building
1200 Pennsylvania Avenue, NW

Washington, D.C.
August 5-7, 1996

INTRODUCTION

The highlights of the meeting are outlined below, and the meeting agenda (Attachment 1) and
attendee lists (Attachment 2) are attached.

The highlights for the initial meeting (June 19-21, 1996) were distributed and were approved with
minor changes. The final version of NAC Meeting 1 Highlight is attached as Appendix A.

Dr. Roger Garrett welcomed the committee members.  Dr. Garrett indicated that in FY 1997 only
four committee meetings would be scheduled, thereby allowing adequate time for preparation of the
draft AEGL documents and for members to review the draft documents.  He emphasized that sound
science was the objective and that it  would not be compromised for the sake of the schedule.  Also
he hoped that committee members would not have to be the chemical manager for more than two
chemicals.  He was pleased that the committee had reached consensus on the proposed fluorine
AEGL values from last meeting and considered this a good start.

Following Dr. Garrett’s remarks, Dr. Richard Thomas led a discussion on the wording of the AEGL
definitions, and some changes were made (see Attachment 3 for revised definitions).

The next order of business was three topical presentations on the use of intraspecies (Mr. Robert
Ross, Drs. Jonathan Borak and George Alexeeff, Attachments 4,5,6) and interspecies (Dr. Robert
Young, Attachment 7 ) uncertainty factors (UF). The purpose of these short presentations was to
emphasize that the choice of a numerical value for each UF was a chemical-specific decision and
that defaults of 10 were not always necessary.

Dr. Borak presented information on sulfur dioxide that suggests that the sensitivity among humans
may vary only by a factor of 3 or 4.

Following these presentations, chemical-specific discussions began.  The highlights of each
discussion are presented below followed by a section on comments and suggestions for improving
the AEGL process.
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Ammonia, CAS No. 7664-41-7

Chemical manager:  Mr. Larry Gephart, Exxon Biomedical Sciences
Author:  Dr. Kowetha A. Davidson, ORNL

At NAC Meeting 1, AEGL-1 values were approved but the AEGL-2 &3 values were deferred to
meeting 2.  Mr. Larry Gephart led the discussion(Attachment 8) and later was expanded by Dr.
George Alexeeff (Attachment 9).   Two individuals representing industry groups, Dr. Robert
Michaels and Mr. Ken Anderson, and Mr. Fred Millar, representing Friends of the Earth, gave
presentations/statements.  Dr. Michaels (Attachment 10) and Mr. Anderson were concerned that the
AEGL values were too low and indicated that additional information was available that would assist
the committee.  Mr. Millar stated that he thought that a number of industry reports regarding
ammonia exposures in the workplace were available.  The committee agreed to defer Ammonia to
the next meeting to consider additional information that was to be provided by Mr. Ken Anderson
by August 26, l996.

Cyanogen Chloride, CAS No. 506-77-4 

Chemical manager:  Dr. Mark McClanahan, CDC
Author:  Dr. Carol Forsyth, ORNL

As summarized by Dr. Forsyth’s presentation (Attachment 11), there was a paucity of data on this
compound. The information  available for analysis was quite out-dated and had been cited from
secondary sources.  An effort will be made to determine if primary literature does exist, but from
the citation trail available, it is doubtful that much will be found.  The compound was deferred to
the next meeting.  The possibility of laboratory tests to fill data gaps was mentioned, but no decision
was made.
 

Methyl Mercaptan, CAS No. 74-93-1

Chemical manager:  Dr. Doan Hansen, BNL
Author:  Dr. James C. Norris, ORNL

This chemical was  introduced by Dr. Doan Hansen (Attachment 12) and revisited because the
availability of  industrial data that had not been acquired prior to Meeting 1.  This information
contained data potentially useful for AEGL 1 and 2.  The author of the study sent Dr. Norris what
he considered relevant portions of the methyl mercaptan toxicology report.  After presentation by
Dr. Norris (Attachment 13) and  some discussion by committee members it was decided that indeed
the information looked promising regarding establishing AEGL-1 and AEGL-2 values, but the entire
report would be needed to thoroughly consider the situation.  Thus, a decision on these values was
deferred until the next meeting.  Regarding the  AEGL-3 values the committee reached a consensus
31, 23, 13, and 10 ppm as the proposed values for 30 min., 1 h, 4 h, and 8 h, respectively (Ballot
attached: Appendix B).  These values were based on the Tansy et al. (1981) study, which identified
a highest nonlethal value of 400 ppm to which an uncertainty factor of 30 (10 for intraspecies and
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3 for interspecies) was applied.  A factor of 3 instead of 10 was used for interspecies extrapolation
because of the steep dose-response curve.  For scaling using the ten Berge equation, n was equal to
2.5, which was the value assigned to the structurally related hydrogen sulfide. 

Hydrogen Fluoride, CAS No.  7664-39-3

Chemical manager:  Mr. Larry Gephart, Exxon Biomedical Sciences
Author:  Dr. Sylvia Talmage, ORNL

Mr. Larry Gephart presented a summary of the draft technical support document as shown in
Attachment 14.  Additional unpublished animal data from studies conducted by the Petroleum
Environmental Research Forum (PERF) were presented by Dr. Walden Dalbey of the Mobil
Business Resources Corporation (Attachment 15).  The PERF studies were conducted with mouth-
breathing rats (a potentially more realistic model for the human breathing pattern during exposure
to irritant chemicals than nose-breathing rats).

The AEGL-1 values presented in the technical support document were discussed and accepted by
the AEGL NAC on August 6, 1996, with the following revisions: the numbers should be rounded
to the nearest whole integer and the curve should be flattened.  The NAC noted that these are
approximate values that reflect the imprecision of the data.

In addition to the AEGL-2 values proposed in the technical support document, additional values
from the rat data of the PERF report as they pertain to the AEGL-2 definition were discussed.  These
values for 10-min. exposures were: 1764 ppm, serious effects; 950 ppm, no serious effects; and 271
ppm, slight local irritation.  The 30-min. and 1-h AEGL-2 values were derived from the 10-min. 950
ppm value for no serious effects.  This value was divided by an uncertainty factor of 30 (for
interspecies and intraspecies differences) and scaled to the different time periods using C2 x t = k.
The 4- and 8-h AEGL-2 values were based on the human exposure study as discussed in the original
draft technical support document.

The proposed AEGL-3 values as derived in the technical support document were accepted by NAC
(Ballot attached: Appendix C).  The following is a summary of proposed values.

Additional discussion focused on the merit of a single 10-min. AEGL value since a 10-min.
exposure is characteristic of actual accident emergency situations.
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 SUMMARY TABLE OF PROPOSED AEGL VALUES FOR HYDROGEN FLUORIDE

Classification 30-min. 1-h 4-h 8-h Endpoint (Reference)

AEGL-1  2 ppm,
1.6 mg/m3

 2 ppm,
 1.6 mg/m3 

 1 ppm,
 0.8 mg/m3 

 1 ppm,
 0.8 mg/m3 

Slight eye and nose irritation
in humans  (Largent 1960,
1961)

AEGL-2  18 ppm,
 15 mg/m3 

 13 ppm,
 11 mg/m3 

 10 ppm,
 8 mg/m3 

 7 ppm,
 6 mg/m3 

NOAEL for serious lung
effects in rats (PERF 1996)a;
highest concentration for
slight eye and nose irritation
and red dening of facial skin
in humans (Largent 1960,
1961)b

AEGL-3  62 ppm,
 51 mg/m3 

 44 ppm,
 36 mg/m3 

 22 ppm,
 18 mg/m3 

 15 ppm,
 13 mg/m3 

Threshold for lethality in
mice (Wohlslagel et al. 1976)

a30-min. and 1-h AEGL-2 values.
b4-h and 8-h AEGL-2 values.

Hydrazine, CAS No. 302-01-2
Chemical manager: Dr. Richard Thomas, I.C.E.H.
Author:  Dr. Robert A. Young, ORNL

At Meeting 1, Dr. Thomas indicated that some epidemiological studies needed to be evaluated, and
this was done with the result that no additional useful information was found (Attachment 16).  Also,
a cancer assessment was conducted since the last meeting and showed that the cancer risk would be
inconsequential relative to noncancer effects of hydrazine acute exposure.  The proposed  AEGL
values in the following table were presented by Dr. Robert Young, ORNL (Attachment 17) and were
accepted by the committee.  There were two “no” votes for AEGL-1, one “ no”ote for AEGL-2, and
none for AEGL-3 (Ballot attached: Appendix D).  The AEGL-1 values for the four time periods are
the same because the effect of concern was irritancy that is time independent.

SUMMARY TABLE OF PROPOSED AEGL VALUES FOR HYDRAZINE

Classificatio
n 30 - Min. 1-h 4-h 8-h Endpoint/Reference

AEGL-1 0.1 ppm,
0.13mg/m3

0.1 ppm,
0.13mg/m3

0.1 ppm,
0.13mg/m3

0.1 ppm,
0.13mg/m3

Eye and facial irritation in
monkeys (House, 1964) 

AEGL-2 8 ppm,
10mg/m3

6 ppm,
8mg/m3

3 ppm,
4mg/m3

2 ppm,
3mg/m3

Nasal lesions in rats (Latendresse
et al., 1995)

AEGL-3 47 ppm,
61mg/m3

33 ppm,
43mg/m3

17 ppm,
22mg/m3

12 ppm,
16mg/m3

Lethality in rats (HRC, 1993)
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Comments and Suggestions for Improvements to AEGL Process

The following are comments from the committee members regarding the AEGL process.  The order
of presentation does not imply a ranking of importance.

1. Preparation of IRIS-like summaries of key studies in table format that contains values,
uncertainty factors, and confidence assessment would be helpful.

2. A list of what signs and symptoms constitute the respective AEGL values is needed.

3. In addition to the chemical manager, two committee members should be assigned to each
chemical.

4. The rationale for chemical selection needs to be provided.

5. Odor threshold should be considered for establishing AEGL-1 values.

6. Material requiring evaluation should be sent to committee members prior to the meeting and
not be distributed at meetings.

7. Each AEGL document should provide the calculations, perhaps in an appendix.

8. Participation by the Office of Research and Development of EPA is needed to ensure overall
EPA concurrence.

9. Standardization of decision criteria is needed.

10. Guidelines are needed to determine when and when not to use the Benchmark Dose
approach.

 11. Committee members' comments to the chemical manager are needed at least two weeks prior
to each meeting.

 12. Validation of analytical methods is needed.

 13. The reason for a "no" vote on a chemical needs to be recorded.

 14. Upcoming chemicals should be "advertised" in the Federal Register to ensure that all data
are obtained and appropriate interest groups are notified.

 15. Biology should be more important than models.   

This meeting highlight was prepared by Mr. Robert Young and Dr. Po-Yung Lu, ORNL.
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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 meeting No. 2 agenda
Attachment 2. Attendee list
Attachment 3. Revised definitions of AEGLs
Attachment 4. Interspecies uncertainty
Attachment 5. An update on sulfur dioxide
Attachment 6. Use of uncertainty and modifying factors for developing threshold-based AEGLs
Attachment 7. Adjustment of interspecies uncertainty factor
Attachment 8. Data analysis of Ammonia
Attachment 9. Benchmark dose level for Ammonia
Attachment 10.  Public comment from RAM TRAC Corporation on ammonia
Attachment 11.  Data analysis of Cyanogen chloride
Attachment 12.  Summary of changes in draft AEGL TSD of Methylmercaptan
Attachment 13.  Data analysis of Methylmercaptan
Attachment 14.  Data analysis of Hydrogen fluoride
Attachment 15.  Summary of PERF project 92-09
Attachment 16.  Discussion of issues identified at first NAC./AEGL meeting
Attachment 17.  Data analysis of Hydrazine

LIST OF APPENDICES

Appendix A. Revised meeting highlights of NAC/AEGL-1




















