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INTRODUCTION

George Rusch, NAC/AEGL Chair, opened the meeting with brief remarks, and along with AEGL 
Program Director, Roger Garrett, welcomed the committee members and guests.

Roger Garrett reported on the July NRC/Committee on Toxicology/AEGL Subcommittee
(COT/AEGL) meeting.  The COT/AEGL is pleased with the quality of the documents and intends
to more rapidly facilitate both the publication of their interim report and approval of AEGL
values. Roger then commented on the issue raised by John Morawetz regarding a disclaimer for
the use of AEGLs in workplace situations.  Roger pointed out that the NAC/AEGL committee
should not emphasize when the AEGL values should or should not be used.  This is a decision for
the various stakeholders (i.e. risk management; not the purview of this science-based committee). 
It is not likely for the NAC/AEGL to be able to define or predict all scenarios that may be
amenable to the use of AEGL values.  This issue will be part of the larger NAC/AEGL process
development.  Roger noted that the key committee members interested in this issue will meet for
lunch on this date to strategize how to handle this.

As a follow-up to the NAC/AEGL-25 meeting, Susan Ripple, American Chemistry Council
liaison to NAC/AEGL, submitted four studies on carbon tetrachloride (Attachment 1) by
providing paper copies of the studies referred to during the NAC/AEGL-25 meeting.  George
Alexeeff noted that for the AEGL-1, a LOAEL was used instead of the NOAEL (as per the SOP)
and the write-up should include the justification for this in the TSD.  John Morawetz sent his
comments to Po-Yung Lu prior to the meeting.  He requested that all votes, including those that
failed to pass values, be included in the record.  A motion was made by Mark McClanahan and
seconded by Richard Thomas to accept the draft meeting highlights with the above-noted
changes.  The motion passed unanimously by voice vote.  Nancy Kim requested that the revised
highlights be distributed to the NAC/AEGL members.

The revised highlights of NAC/AEGL-25 are attached (Appendix A) and have been distributed to
NAC/AEGL.  The highlights of the NAC/AEGL-26 meeting are presented below along with the
meeting agenda (Attachment 2) and the attendee list (Attachment 3).  The subject categories of
the highlights do not necessarily follow the order listed in the NAC/AEGL-26 agenda.
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TECHNICAL  ISSUE  DISCUSSIONS

AEGL-1 Characterization and LOA/Odor Issues:

1.  Review of Characterization of AEGL-1 by Richard Thomas

Richard  Thomas gave an overview of the history (Attachment 4) and role of relevant limits
including pre-1990 Emergency Exposure Limits developed or approved by the National Research
Council (NRC) in cooperation with other agencies.  These included 1961 Air Force-NRC/COT
Emergency Tolerance Limits or ETLs; 1964 AIHA-NRC/COT  Emergency Exposure Limits or
EELs, which in the early 1980s became Emergency Exposure Guidance Levels or EEGLs;
Ceiling Exposure Limits (CELs) for non-emergency use which became Ceiling Exposure
Guidance Levels (CEGLs); and, in 1986, Short-term Public Emergency Guidance Limits
(SPEGLs).  In contrast to some other guidelines, SPEGLs take sensitive populations into
consideration.  Richard pointed out that the CEGL-1 covers the level of odor detectability as
defined by smell, taste, sight or sensations (mild sensory irritation).  The ERPG-1 also considers
objectionable odor, whereas with the AEGL-1, odor has been inconsistently used.  In general,
development of emergency planning guidance level-1 has often been referred to as a level of
detection or notification.  Odor has  been addressed differently by various groups. 

2.  Application of Level of Odor Annoyance (LOA) to AEGL-1 by Marc Ruijten
(“Annoyance” was changed to “Awareness” as the meeting progressed)

 Marc Ruijten outlined briefly the application of AEGL values in aspects of prevention and
mitigation; preparedness; and response in emergency situations (Attachment 5).  He then
explained why odor should be considered as an AEGL-1 endpoint.   Marc pointed out that odor
should be used as an AEGL-1 endpoint because it fits the definition of an AEGL-1.  Furthermore,
the public may associate odor with toxicity which, in the absence of information, can lead to 
hyper-vigilance and arousal, resulting in a cascade of autonomic symptoms, including altered
respiration (often to minimize odor perception), increases in heart rate, feelings of dizziness or
throat or chest tightness.  These very same effects that are generated out of the individual’s
concern are then perceived as and attributed to a direct physiological effect of the chemical
exposure, unless information to the contrary is provided from a trusted source.

Marc then presented information about the science of odor detection.  Four major attributes are
used to characterize the sensory perception of odorants: detectability, intensity, hedonic tone, and
odor quality.  He presented information about the methodology for obtaining standardized
responses from small populations of individuals (odor panels) for these four odor attributes.  Test
subjects are selected by their response to the reference material, n-butanol.  For test chemicals, an
OT50 is used.  OT50 is defined as the point where the probability of odor detection is 50% of the
odor panel.   He noted that olfactory responses of individuals in the general population vary with
age, gender and health status, smoking behavior, personality, and educational background;
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training may contribute in some degree to the ability to assess an odor.  Marc also presented
results of odor tests in which bias was presented prior to testing.  In these cases panel members
with positive information about the chemical to which they were exposed reported far fewer
specific somatic symptoms than did panel members who were uninformed or who were
negatively biased prior to exposure.  The frequency of symptoms reported by the latter two
groups was very similar.

Annoyance is the complex of human reactions that occurs as a result of exposure to an ambient
stressor that, once perceived, causes negative cognitive appraisal that requires a degree of coping.
Any unusual odor not common to the normal “odor landscape” will have the potential to cause
awareness in individuals, the probability that this happens increases with odor concentration.  A
distinct odor may go unnoticed, but a strong odor will probably be detected. The question is at
what level odor awareness becomes significant in emergency response. Marc described a stepwise
procedure to derive a Level of significant Odor Awareness (LOA).  This is a change in
terminology from the LOA (Level of Annoyance) used during previous discussions of odor.  This
procedure applies the current knowledge and data available, and makes a best estimate for
whatever knowledge or data are lacking, much like what has been done for other endpoints.

1. Determine or obtain the odor detection threshold. 

2. Determine or derive the concentration range where a distinct to strong odor is perceived.
For example the concentration that leads to perception of a distinct odor (I=3) equals 11.8 x OT50. 
A concentration of 31.7 x OT50  leads to perception of a strong odor (I=4). This means that 12-32
odor units generate distinct to strong odor perception in laboratory conditions.

3. Correct for field circumstances (distraction, peak exposure).
Adjustment for distraction and peak exposure lead to a correction factor of 4 / 3 = 1.33 from
laboratory to time-weighed average field conditions. It follows that 16-42 odor units will lead to a
distinct–strong odor perception by the general population under field  conditions. 

4. Select and apply the Level of significant Odor Awareness (LOA).

Marc finished the discussion by suggesting that the NAC/AEGL address the following questions
and statements.  Is LOA a valid endpoint for the AEGL-1?  If acceptable, decide on an intensity
level (distinct vs strong) and application methodology.  If odor is not an acceptable endpoint,
develop a LOA reference level in addition to the AEGL-1.

3.  Critique of LOA approach by Pamela Dalton (Monell Chemical Senses Center,
Philadelphia, PA)

Awareness of the presence of unknown or unwanted odors in the environment can elicit vigilance,
concern and a variety of stress-mediated somatic responses.  This observation is supported by the
experiences of emergency response personnel as well as evidence from field and controlled
laboratory studies.  For some chemicals, these effects will occur at levels that are well below
currently proposed AEGL-1 values and may result in a public request for information or action at
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exposure concentrations for which emergency response agencies have little or no information to
provide.   Given this concern, it was proposed to develop a “Level of Odor Awareness” (LOA)
for each chemical that could be used as the basis for the AEGL-1 level, provided that such a value
was lower than the concentrations at which other health-based effects might occur.  

There is an important need to provide information about odor to emergency responders, as in
most cases, the odor of a chemical will be the first warning of exposure and will frequently
generate some level of concern among the public.  Thus, there is ample reason to develop a
method to determine concentrations of chemicals that will lead to odor awareness.  However,
there are caveats to the methods proposed for developing a LOA based on odor detection
threshold data without empirical verification of such values, and more importantly, there are
significant reasons to be concerned about the use of such information as the basis for a health-
based guideline such as AEGL-1.  It seems appropriate to ask that some validation of these
proposed values (either field-based or laboratory-based) for a subset of chemicals be performed in
order to ensure their empirical relevance for emergency response.

A concern of greater importance, however, relates to the application of such values as a basis for
AEGL-1 levels.  For example, at a concentration above the level of significant odor awareness,
the frequency of adverse effects and complaints will begin to rise.  However, it should be noted
that the effects associated with ‘odor awareness’ represent indirect or ‘stress-mediated’ effects of
chemical exposure.  With increasing concentrations, however, a threshold will be crossed
whereupon individuals may begin to experience direct or ‘biologically-based’ effects of chemical
exposure.  Provided these latter effects are transient, reversible upon cessation of exposure and
non-incapacitating, they fulfill the criteria as appropriate endpoints for AEGL-1 levels, as
defined.  If, however, the threshold for AEGL-1 levels is reduced to the level of odor awareness,
all stress- and biologically-mediated effects that occur below AEGL-2 would be subsumed into
one category of response.  If so, the category of AEGL-1 would span a fairly wide concentration
range, from a level that elicited perceived risk from odor awareness to levels that directly elicited
biologically-based adverse responses.  Basing AEGL-1 values on psychogenic and/or stress-
mediated responses introduces discontinuity between AEGL-1 basis and other AEGL levels.  A
LOA-based AEGL-1 would represent the threshold for the perception of toxicity, whereas the
AEGL-2 and 3 values would represent the threshold for potential and actual toxicity.  Thus, while
there are compelling reasons to develop and provide ‘odor awareness’ values to emergency
responders for their use in chemical emission management, there are equally important reasons
that such values not be used as the basis for AEGL-1 levels.   

4. NAC/AEGL Committee Discussion

The discussion took several paths, raising both questions and uses for the AEGL-1.  Are we
shifting the AEGL-1 definition again?  We must make a  decision to use odor or health based
values for AEGL-1.   How are AEGL-1 values to be used?  Jim Holler pointed out that  AEGL
values are used in various scenarios, for example, AEGL-1 is used in public notification where
the chemical is detected but no adverse health effects should occur.  Others, including Jonathan
Borak, suggested that AEGL-1 values be assigned subcategories, e.g, a and b designations with an
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explanation as to whether this is a warning/detection or a health based property.  The NAC/AEGL
needs to consider risk communication and give serious thoughts to the users.

Glenn Leach and John Hinz considered that the U.S. Army and U.S. Air Force could produce
“Fact Sheets: on all relevant AEGL chemicals of concern to them.  Richard  Neimeier noted there
are already numerous agencies producing fact sheets: CDC, ATSDR, Counter Terrorism
Response (over 500 chemicals), plus those with medical details, etc.  There is an emergency
response data base that could be “hot-linked” to the values.  Finally, George Rusch raised the
question, “How do we foster the use of AEGL values?”  Suggestions from the NAC/AEGL
included formal meeting with the stakeholders, such as Bob Snyder’s workshop at Rutgers.  The
NAC/AEGL could also use the Homeland Security training as a medium.  In addition, George
Rusch asked for volunteers to form a subcommittee to address this question, including the LOA-
AEGL-1 relationship and report back at the December meeting; he also suggested bringing the
issue up with the COT/AEGL.  A second “Fact Sheet”subcommittee was identified to address the
initial requests from the DoD representatives to consider the desirability of developing short
summaries of the AEGL values and the toxic properties associated with over exposure.

Concerning the LOA, the NAC/AEGL decided not to use the Level of significant Odor
Awareness at either Intensity level 3 (16 x OT50) or 4 (42 x OT50) to establish AEGL-1 values. 
However, the committee voted  to provide the LOA value using Intensity level 3 for all chemicals
for which an OT50 or an acceptable estimate is available because this is useful information for the
emergency responders.  The motion was made by Mark McClanahan and seconded by Richard
Neimeier.  The motion carried. (YES: 20; NO: 1; Abstain: 0) (Appendix B).   
 

AEGL Ratios Approach
Tom Hornshaw

Tom Hornshaw presented the results of an analysis he conducted of the ratios between the AEGL-
3 and AEGL-2 and between the AEGL-2 and AEGL-1 values developed for all chemicals as of
June 2002 (Attachment 6).  This analysis was a follow-up to an earlier review conducted by Mark
McClanahan, who attempted to determine a default divisor for extrapolating from a higher-level
AEGL to the next lower-level AEGL when toxicological data are insufficient to derive the lower-
level AEGLs.  Mark found that both comparisons resulted in average ratios for all AEGL time
periods slightly greater than 3.  Tom’s review differed from Mark’s, however, in that he deleted
certain values from the data sets whereas Mark calculated ratios for all chemicals having both
AEGL values.  Tom tried to eliminate all values that were not derived from toxicological data
specific to a particular AEGL level and exposure time for a chemical, deleting all values that were
flat-lined, derived as one-third of a higher level AEGL, or derived from potency relative to
another chemical.  This resulted in ratio data sets of 59 for the AEGL-3 to AEGL-2 comparison
and 19 for the AEGL-2 to AEGL-1 comparison for the 84 chemicals available.  These data sets
were then subjected to routine statistical analyses.  For the AEGL-3 to AEGL-2 comparisons, the
mean ratio for all time periods was slightly greater than 5 (range 5.13-5.34) and the median was
greater than 3 (range 3.05-3.67).  None of the data sets were found to be normally or log normally
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distributed, therefore 95th percentiles were determined nonparametrically, with values from 13.7
for the 30-minute ratios (range 1.46-36.4) to 18.7 for the 8-hour ratios (range 1.16-40.8).  In
contrast, the AEGL-2 to AEGL-1 ratio statistics were higher for all measures, with the means
ranging from 12.3 (8-hour ratios) to 25.5 (10-minute ratios), the medians ranging from 3.19 (8-
hour ratios) to 4.13 (10-minute ratios), and the 95th percentiles (also determined
nonparametrically) ranging from 27.1 (8-hour ratios) to 113.6 (10-minute ratios).

Tom then discussed some of the highlights of the review.  All data sets were skewed, and box
plots of the data sets revealed three main outliers for the AEGL-3 to AEGL-2 ratios and one
extreme outlier for the AEGL-2 to AEGL-1 ratios.  For the AEGL-3 to AEGL-2 comparisons, the
outliers were bromine (ratios for all time periods greater than 35), Otto Fuel (2 ratios greater than
32), and sulfur mustard (3 ratios greater than 20.5); the outlier for the AEGL-2 to AEGL-1
comparisons was hydrogen sulfide (all ratios greater than 160).  A review of the toxicological
data for these outliers revealed that in all cases the higher-level AEGL was derived from animal
data and the lower-level AEGL from human data, and the human endpoints were all
neuropsychological and/or subjective in nature (headache, nausea, irritation, odor, etc.).  Tom
suggested that this implies that for certain chemicals there will be toxicological endpoints in
humans that will not be predictable from the animal toxicity database.  He also suggested that if
the Committee wishes to be protective of these types of human endpoints when extrapolating
AEGL values from higher-level AEGLs, this analysis points to an extrapolation divisor greater
than the value of 3 used in the past.  He finished his presentation with four recommendations: if a
default divisor is adopted for AEGL-3 to AEGL-2 extrapolations, this value should be at least 19
(greater than all of the 95th percentiles determined for the 5 time periods); no default divisor is
appropriate at this time for 10-minute AEGL-2 to AEGL-1 extrapolations (too much uncertainty
with only 8 comparisons available); if a default divisor is adopted for the other time periods for
AEGL-2 to AEGL-1 extrapolations, this value should be at least 28 (greater than all of the 95th

percentiles determined for these 4 time periods); and no extrapolation from AEGL-3 to AEGL-1
is appropriate (too much uncertainty).  Some discussion of the results occurred, with the
NAC/AEGL generally concurring that, for some chemicals, animal data will be insufficient to
predict neuropsychological endpoints in humans.  There was not general agreement, however,
that a default divisor for extrapolation to lower-level AEGLs when toxicological data are sparse
or lacking for that level is appropriate at this time.  

 Acute Toxicity Threshold for Land Use Planning
Annick Pichard

Annick Pichard made a presentation based on the final report of the Ministry of Ecology and
sustainable Development, prepared by National Institute for the Industrial Environment and Risks
(INERIS).  This is a consensus report on French procedure to set an acute toxicity threshold in the
context of controlling urban development or land-use planning.  She used vinyl chloride as an
example to set the toxicity threshold values because it had not been previously examined for its
acute toxicity as it is a carcinogenic chemical for humans chronically exposed at low
concentrations.  She also noted that the acute toxicity values are established in a regulatory



NAC/AEGL-26 F 12/20027

context (European Seveso II Directive 1996).  There is a five-step procedure involved in
establishing the acute toxicity values: (1) review official Temporary Exposure Emergency Limits
of Vinyl chloride; (2) conduct a toxicity literature review of vinyl chloride for humans and
animals; (3) analyze lethal and non-lethal toxicity data; and (4) establish the acute toxicity values. 
The report adopted the following acute toxicity values as summarized in the table:

(1).  Lethal Effects Thresholds

Time (minutes) Concentration

mg/m3 ppm

1 1,561,167 603,000

                      10 608,415 235,000

20 455,664 176,000

30 385,761 149,000

60 289,968 112,000

(2).  Irreversible Effects Threshold: Not established.

The Health Canada Existing Substances Program - Relevance to AEGLs
Bettie Meek

Under the Canadian Environmental Protection Act (CEPA), which was first enacted in 1988,
Health Canada assesses the potential risks to public health posed by existing substances.  As
required by the legislation, detailed health and environmental assessments have been completed
within the mandated time frames for a total of 69 entries on the first (PSL1) and second (PSL2)
Priority Substances Lists.

The mandate of the program has recently been expanded, as a result of renewal of the legislation. 
 In addition to the continuing requirement to establish and assess lists of Priority Substances,
CEPA ’99 requires that the Ministers of Health and Environment complete “categorization” of all
of the 23,000 substances on the Domestic Substances List by September 2006, with subsequent
screening and full assessment, where warranted. This iterative approach to priority setting for risk
management for all existing substances in Canada is precedent setting internationally. 

Robust proposals for categorization of substances with respect to potential impact on human
health have been developed and a pilot phase to conduct screening assessments for 123
substances.  The nature of approach to and progress on these initiatives will be reviewed, with
particular emphasis on relevance and potential for interface in the development of AEGLs.
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The potential relevance of guidance on the use of kinetic and dynamic data to replace default
values in quantitative extrapolations for inter-species differences and human variability in dose
response assessment developed in a project of the International Programme on Chemical Safety
(IPCS) initiative on Harmonisation of Approaches to the Assessment of Risk from Exposure to
Chemicals will also be addressed.

REVIEW AND RESOLUTION OF COT/AEGL COMMENTS

Nerve agents (GA, GB, GD, GF, and VX)
CAS Reg. No. GA: 77-81-6; GB: 107-44-8; GD: 96-64-0, GF:329-99-7, and VX: 50782-69-9.

Chemical Managers: John Hinz for G-agents, DoD/AF 
 Glenn Leach for VX, DoD/Army

Staff Scientist: Annetta Watson, ORNL

As planned at NAC/AEGL-25, the Nerve Agent Development Team updated the NAC/AEGL on
its responses to, and clarified the commentary received from, the COT/AEGL peer review of the 
nerve agent TSD as expressed in the COT/AEGL 7th Interim Report.  John Hinz, Chemical
Manager for G-agents, outlined the agenda for the Committee’s consideration (Attachment 7). 
Glenn Leach, Chemical Manager for VX, reviewed the chronology and history of the
development of the nerve agent TSDs while reminding the NAC/AEGL of its long effort to
complete these risk assessments (Attachment 8). 

Following these introductory remarks, Annetta Watson presented information detailing the
Development Team’s response to COT/AEGL comments for nerve agents in their 7th Interim
Report, as well as their 10th meeting (Woods Hole, July 2002) (Attachment 9).  A significant
recommendation by the COT/AEGL was that, since the G-agents and VX share a common
mechanism of action, these two TSDs be merged into one, large, nerve agent document with
redundancies eliminated.  A key issue for the nerve agent VX was the value of the Relative
Potency (RP) factor used for deriving AEGL values for VX based on toxicity information for GB. 
The COT/AEGL agreed with the RP approach and concept, but they believed that basing the RP
on historical rabbit miosis data by Callaway and Dirnhuber (1971) was limited by analytical
capabilities of the time, and might not be the best comparison for estimating human toxicity.  The
COT/AEGL instead recommended that the Development Team and the NAC/AEGL committee
investigate the possibility of basing the RP on existing human data.  The COT/AEGL further
recommended no change in the existing modifying factor (MF) of 3 for nerve agent VX.  Annetta
Watson presented data from two studies by Grob and Harvey (1958) and Sidell and Groff (1974),
which compared the ability of GB and VX to inhibit red blood cell acetylcholinesterase activity in
human volunteers.  These studies indicated that VX was approximately 4 times more toxic than
GB; thus, a RP of 4 was proposed for derivation of AEGLs for VX.  This issue was discussed at
length, and incorporated the technical analysis summarized in the Development Team’s White
Paper, “Considering AEGL Significance of Non-Cholinergic Mechanisms,” sent to all members
of the NAC/AEGL prior to the 26th meeting (Attachment 10).  The application of a RP of 4, with
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a MF of 3, was approved by the NAC/AEGL for use in developing all final AEGL values for
agent VX from available toxicity data for agent GB.  The motion was made by Loren Koller,
seconded by John Hinz, and approved by the NAC/AEGL [YES: 13; NO: 3; Abstain: 5]
(Appendix C).     The approved AEGL values are summarized below. 

Agent GA (Tabun) (ppm) [mg/m3]
10 min 30 min 60 min 4 hr 8 hr

AEGL 1 0.0010 [0.0069] 0.00060 [0.0040] 0.00042 [0.0028] 0.00021 [0.0014] 0.00015 [0.0010]

AEGL 2 0.013 [0.087] 0.0075 [0.050] 0.0053 [0.035] 0.0026 [0.017] 0.0020 [0.013]

AEGL 3 0.11 [0.76] 0.057 [0.38] 0.039 [0.26] 0.021 [0.14] 0.015 [0.10]

Agent GB (Sarin) (ppm) [mg/m3]
10 min 30 min 60 min 4 hr 8 hr

AEGL 1 0.0012 [0.0069] 0.00068 [0.0040] 0.00048 [0.0028] 0.00024 [0.0014] 0.00017 [0.0010]

AEGL 2 0.015 [0.087] 0.0085 [0.050] 0.0060 [0.035] 0.0029 [0.017] 0.0022 [0.013]

AEGL 3 0.064 [0.38] 0.032 [0.19] 0.022 [0.13] 0.012 [0.070] 0.0087 [0.051]

Agent GD (Soman) (ppm) [mg/m3]
10 min 30 min 60 min 4 hr 8 hr

AEGL 1 0.00046 [0.0035] 0.00026 [0.0020] 0.00018 [0.0014] 0.000091 [0.00070] 0.000065 [0.00050]

AEGL 2 0.0057 [0.044] 0.0033 [0.025] 0.0022 [0.018] 0.0012 [0.0085] 0.00085 [0.0065]

AEGL 3 0.049 [0.38] 0.025 [0.19] 0.017 [0.13] 0.0091 [0.070] 0.0066 [0.051]

Agent GF (ppm) [mg/m3]
10 min 30 min 60 min 4 hr 8 hr

AEGL 1 0.00049 [0.0035] 0.00028 [0.0020] 0.00020 [0.0014] 0.00010 [0.00070] 0.000070 [0.00050]

AEGL 2 0.0062 [0.044] 0.0035 [0.025] 0.0024 [0.018] 0.0013 [0.0085] 0.00091 [0.0065]

AEGL 3 0.053 [0.38] 0.027 [0.19] 0.018 [0.13] 0.0098 [0.070] 0.0071 [0.051]

Agent VX (ppm)[mg/m3]
10 min 30 min 60 min 4 hr 8 hr

AEGL 1 0.000052 [0.00057] 0.000030 [0.00033] 0.000016 [0.00017] 0.0000091[0.00010] 0.0000065 [0.000071]

AEGL 2 0.00065 [0.0072] 0.00038 [0.0042] 0.00027 [0.0029] 0.00014 [0.0015] 0.000095 [0.0010]

AEGL 3 0.0027 [0.029] 0.0014 [0.015] 0.00091 [0.010] 0.00048 [0.0052] 0.00035 [0.0038]



NAC/AEGL-26 F 12/200210

Boron Trifluoride
CAS Reg. No. 353-42-4

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

The discussion was tabled because Honeywell may consider conducting  a no-effect level
irritation study in responding to COT/AEGL review comments.  However, George Aleexeff
indicated that we may have the needed data in the TSD to develop AEGL-1 values for BF3.

Chlorine
CAS Reg. No. 7782-50-5

Chemical Manager: Larry Gephart, Exxonmobil
Staff Scientist: Sylvia Talmage, ORNL

Sylvia Talmage reported on the preliminary comments from the COT/AEGL regarding chlorine
(Attachment 11).  These comments included the fact that the 8-hour AEGL-1 of 0.5 ppm and the
8-hour AEGL-2 of 0.71 ppm are basically the same number.  The NAC/AEGL discussed the
possibility of raising the 8-hour AEGL-2 to 1.0 ppm (based on the same study with an atopic
individual) and lowering all AEGL-1 concentrations to 0.4 ppm (based on a study with asthmatic
subjects).  It was decided that, at this time, the NAC/AEGL will retain the present AEGL values
and wait for the final COT/AEGL interim report.  George Rodgers and George Alexeeff were
asked to help draft a response to the COT/AEGL upon receipt of final comments.

HFE-7100
CAS Reg. No. 163702-07-6

Chemical Manager: George Rusch, Honeywell
Staff Scientist: Sylvia Talmage, ORNL

Sylvia Talmage reviewed the issues raised by the COT/AEGL regarding HFE-7100 (Attachment
12).  The COT/AEGL decided that (1) there was no data for, and therefore no justification for,
development of AEGL-1 values, (2) the cardiac sensitization study with beagles was not relevant
to the AEGL-2, but tremors in dogs in the absence of the cardiac sensitization test might be
considered an AEGL-2, and (3) the sparse lethality data for AEGL-3 would indicate that the
AEGL-3 could be based on the highest non-lethal concentration with a “>” sign as a prefix. 
COT/AEGL also questioned the appropriateness of the interspecies uncertainty factor of 1, even
when combined with a modifying factor of 2 (to account for the lack of human data).  The
majority of well-conducted studies available for HFE-7100 involve repeated exposures which the
COT/AEGL did not consider relevant to acute exposures.  Following discussion of the two acute
studies and the five well-conducted repeat-exposure studies for HFE-7100, the NAC/AEGL
agreed with the TSD staff scientist and Chemical Manager that data were available to develop
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values for all AEGL classifications and that the present values should be retained.  The ORNL
staff scientist was asked to rewrite the basis for the AEGL-2, using a NOAEL for tremors in dogs
in the absence of exogenous epinephrine (cardiac sensitization test). 

Allylamine
CAS Reg. No. 107-11-9

Chemical Manager: Loren Koller, OSU
Staff Scientist: Sylvia Milanez, ORNL

A brief review of the issues raised by COT/AEGL and concerns of NAC/AEGL from
NAC/AEGL-25 was presented by Chemical Manager, Loren Koller (Attachment 13).  This is a
continued discussion session since AEGL-1 values were approved as 0.42 ppm for all exposure
time periods at NAC/AEGL-25.

The AEGL-2 values for 10-, 30-, and 60-minutes were set at 3.3 ppm. The concentration of 10
ppm was considered as the threshold for severe irritation for humans who were exposed to 2.5,
5.0, 10, or 14 ppm allylamine (Hine et al 1960).  An UF of 3 was applied to account for human
variability.  For the 4- and 8-hour AEGL-2 values, rat data were used (Guzman et al 1961).  Rats
exposed to 40 ppm for 16 hours exhibited early cellular cardiovascular effects, which was
considered the NOAEL.  An n=1.7 was calculated from the cardiovascular data.  An UF of 5 was
applied rather than an UF of 3 for extrapolating cardiac toxicity between animals and humans
because an UF of 3  would yield values approaching lethality from pulmonary lesions observed
following exposure for 4-8 hours.  An intraspecies UF of 10 was applied because the cardiotoxic
response to allylamine among humans is undefined, and several sensitive populations could exist
(diabetics, congestive heart failure). Thus, the AEGL-2 values for 4 and 8 hours are derived as1.8
and 1.2 ppm, respectively.   A motion was made by Mark McClanahan and seconded by Richard
Thomas to accept the above values.  The motion passed unanimously [YES: 19; NO: 0; Abstain:
0](Appendix D).   

The AEGL-3 values for 1, 4, and 8 hours were obtained using the respective LC01 values while
the 10-minute and 30-minute AEGL values were derived from the 1 hour LC01 using the lethality
threshold study in rats (Hine at al 1960).  An n=0.85 was calculated from the LC50 data based on
the same study.  A total UF of 30 was applied: a UF of 10 for interspecies variability because of
the lack of other species tested and a UF of 3 for human variability based on the steep dose-
response curve.  A motion was made to accept AEGL-3 values of 150 ppm (10 minutes), 40 ppm
(30 minutes), 18 ppm (60 minutes), 3.5 ppm (4 hours), and 2.3 ppm (8 hours) by Richard Thomas
and seconded by John Hinz.  The motion passed unanimously [YES:19; NO: 0; Abstain: 0]
(Appendix D).   

Methyl Mercaptan
CAS Reg. No. 74-93-1
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Chemical Manager: Doan Hansen, DOE/BNL
Staff Scientist: Cheryl Bast, ORNL

The discussion on the methyl mercaptan AEGL-1 was led by Cheryl Bast who noted that there
were no data consistent with the definition of AEGL-1 available for this chemical (Attachment
14).  In the absence of health effects data to develop AEGL-1 values, there was considerable
discussion on use of a LOA.  However, it was moved by Jonathan Borak and seconded by Ernie
Falke to not adopt AEGL-1 values (and not use a LOA as an AEGL-1).  The motion passed
[YES: 15; NO: 6; Abstain: 0] (Appendix E).  Further discussion centered on the use of the LOA
as an informational number.  An intensity level of 3 and the threshold at which 50% of the
population would notice a distinct odor were used as defining factors.  It was moved by Ernie
Falke and seconded by Richard Thomas to append a LOA, defined as a Level of Odor Awareness
of 0.0019 ppm (for any time period) to the TSD.  The motion passed [YES: 17; NO: 3; Abstain:
1] (Appendix E).  Marc Ruijten will provide information on how the LOA was developed and a
table that illustrates the number of people effected at each level of discomfort.  The NAC/AEGL
decided that a table on LOA development will be added to the back of the TSD and the LOA will
appear as a footnote to the summary table.

Perchloromethylmercaptan
CAS Reg. No. 594-42-3

Chemical Manager: Zarena Post, Texas
Staff Scientist: Claudia Troxel, ORNL

COT/AEGL comments on the perchloromethylmercaptan (PCMM) TSD were presented by
Chemical Manager, Zarena Post (Attachment 15).  Specifically, COT's disapproval of the
subchronic study by Knapp & Thomassen (1987) as the basis for AEGLs 1 and 2 was noted.  An
alternate proposal of values was presented using the1987 Knapp et al. study (abstract only) and
applying a modifying factor of 2 to account for the poor database, using 0.079 and 0.575 ppm as
starting points for AEGLs 1 and 2, respectively.   Total uncertainty factors of 10 and 30 were
applied to the AEGL-1 and -2 values, respectively.  Although this is still a repeated-exposure
study, rats received only 10 exposures, rather than 70-72.   Also, the health effects endpoints
noted in this study were more appropriate for AEGLs 1 and 2 than the interstitial pneumonia
noted in the subchronic study.  A motion was made by Bob Snyder and seconded by Zarena Post
to accept the proposed values for AEGL-1 of 0.015, 0.015, 0.012, 0.0074, 0.0049 ppm and for
AEGL-2 of 0.044, 0.044, 0.035, 0.022, and 0.014 ppm, both for 10 minutes, 30 minutes, 1hour, 4
hours, and 8 hours, respectively.  The motion was approved [YES: 19; NO: 2; Abstain: 0]
(Appendix F).  

 Later, Richard Neimeier asked if we were going to develop a LOA for PCMM.  It was agreed
that the Committee would ask Marc Ruijten to do so.
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Hydrogen Sulfide
CAS Reg. No. 7783-06-4

Chemical Manager: Steve Barbee, Arch Chemicals, Inc.
Staff Scientist: Cheryl Bast,  ORNL

Cheryl provided the long history of the development of AEGL values by the NAC/AEGL  and the
review comments by the COT/AEGL (Attachment 16).  The COT/AEGL did not accept the
AEGL-1 values derived by the NAC/AEGL, citing the use of the equivalent of two separate
intraspecies uncertainty factors and disagreeing with the endpoint of headache as a LOAEL for
the AEGL-1.  The COT/AEGL considered the response of headache in two asthmatic individuals
in one study and no headache in a study with 100 healthy individuals, a NOAEL.  Cheryl
provided two options suggested by the COT/AEGL: use of a single intraspecies UF of 3 or use of
a single UF of 1.  It was moved by Richard Thomas and seconded by Glenn Leach to use the
single intraspecies UF of 3.  The motion failed: [YES: 12; NO: 7; Abstain: 2] (Appendix G).  It
was then moved by John Hinz and seconded by Richard Niemeier to use the intraspecies UF of 1. 
This motion also failed to pass (YES: 10; NO: 10; Abstain: 1)(Appendix G).  At this point the
discussion was deferred.  The following day, the NAC/AEGL was reminded of the importance of
developing values for emergency situations.  It was moved by Mark McClanahan and seconded
by Loren Koller to develop values using the intraspecies UF of 3 (values of 0.75, 0.60, 0.51, 0.36,
and 0.33 ppm for the 10-minute through 8-hour exposure durations; n = 4.4) and add the weight
of evidence approach suggested by the COT/AEGL.  This time the motion passed [YES: 16; NO:
3; Abstain: 0](Appendix G). 

In addition, the NAC/AEGL considered the LOA presented by Cheryl and developed using the
methodology provided by Marc Ruijten.  The LOA for an intensity of 3 is 0.01 ppm.  It was
moved by George Alexeeff and seconded by George Rodgers to append the LOA of 0.01 ppm to
the TSD summary table.  The motion passed unanimously by voice vote (Appendix G).  It was
also pointed out that the SOPs need to be modified to include development of LOAs.

REVIEW OF PRIORITY CHEMICALS FOR  AEGL VALUES

Vinyl Chloride
CAS Reg. No. 75-01-4

Chemical Manager: Bob Benson, US EPA
Staff Scientist: Fritz Kalberalh, Germany

The discussion was led by Fritz Kalberlah.  He briefly described the general information on and
metabolism of vinyl chloride and later focused on data relevant to AEGL development
(Attachment 17).  Significant comments on the AEGL-1 levels included expanding the discussion
of occupational exposure in Suciu et al. (1975) and to use Lester et al. (1975) as supporting
information.  The data from Lester et al. (1975) may also serve as  justification to derive the 10-
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minute value by time scaling rather than to adopt the 30-minute value.  For time extrapolation
from the 3.5-hour exposure, the default exponents for time extrapolation were used (n=3 for
shorter exposure periods and n=1 for longer exposure periods) because of the unknown
mechanism of action responsible for the observed headaches; this mechanism of action may be
different from that responsible for the CNS effects observed at higher doses.  It was moved by
Bob Benson and seconded by Rick Neimeier  to accept the AEGL-1 values as proposed in the
draft TSD (8 hours: 70 ppm; 4 hours: 140 ppm; 1 hour: 250 ppm; 30 minutes: 310 ppm; 10
minutes: 310 ppm),  with the exception that the 10 minute value is 450 ppm.  The motion passed
[YES: 13; NO: 4 ; Abstain: 1] (Appendix H).  After some discussion of the AEGL-2 values based
on the CNS effects, it was moved by John Hinz and seconded by Bob Benson to accept the values
proposed in the TSD (8 hours: 820 ppm; 4 hours: 820 ppm; 1 hour: 1,200 ppm; 30 minutes: 1,600
ppm; 10 minutes: 2,800 ppm). The motion passed [YES:12 ; NO: 6; Abstain: 0] (Appendix H). 
After some discussion of the AEGL-3 values based on the cardiac sensitization effects, it was
moved by Mark McClanahan and seconded by John Hinz to accept the values proposed in the
TSD  (8 hours: 3,400 ppm; 4 hours: 3,400 ppm; 1 hour: 4,800 ppm; 30 minutes: 6,800 ppm; 10
minutes: 12,000 ppm). The motion passed [YES: 16 ; NO: 0; Abstain: 2] (Appendix H).  It should
be stated that cardiac sensitization and lethality effects occur at levels that also are linked to high
flammability (between 4 to 22%).  The detailed discussion on Appendix C: cancer assessment
was deferred until the December meeting.  Bob Benson, Chemical Manager, agreed to make
modifications to the Appendix in the draft TSD to discuss more clearly issues regarding
childhood sensitivity and issues relating to the non-linear production of the active intermediate
believed responsible for the development of liver tumors. 

Carbon Disulfide
CAS Reg. No. 75-15-0

Chemical Manager: George Rodgers, AAPCC
Staff Scientist: Jens-Uwe Voss, Germany

The first draft of the TSD on carbon disulfide (CS2) was introduced by Jens-Uwe Voss
(Attachment 18).  Values for AEGLs-1, 2, and 3 at 10 minutes and 30 minutes and at 1, 4, and 8
hours were suggested.  Reported odor thresholds are 0.016-0.42 ppm, but no data were available
to allow the derivation of a LOA. 

The AEGL-1 was based on a controlled human study in which an 8-hour exposure to 20 ppm CS2
in the presence of alcohol (about 0.75 ‰ blood alcohol) caused an increase in the acetaldehyde
concentration in blood but no other subjective or objective signs of intoxication (Freundt et al.,
1976b as referenced in the TSD).  The observed increase in blood acetaldehyde is explained by an
inhibition of the enzyme acetaldehyde dehydrogenase (AlDH).  Other chemicals known to inhibit
AlDH (e.g. disulfiram, antabuse) are known to cause symptoms (such as flush, hypotension,
tachycardia and headaches) in the presence of alcohol.  AlDH is a polymorphic enzyme and
although the effect of carbon disulfide was not sufficient in the controlled study, population
subgroups (esp. Asians) with a low-activity AlDH may be more susceptible to an inhibition of the
enzyme.  Therefore, an intraspecies factor of 10 was used.  A motion was made by Ernie Falke
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and seconded by George Rodgers to accept the proposed AEGL-1 values of 5.0 ppm for 10 and
30-minutes and 4.0, 2.5, and 2.0 ppm for 1, 4, and 8 hours, respectively.  The motion passed
[YES: 13; NO: 1; Abstain: 2] (Appendix I).

The originally proposed AEGL-3 was based on effects observed at about 2000 ppm within 1 hour
in a controlled human study on two healthy male volunteers (Lehmann, 1894).  These effects
included difficulty to perform tasks, anxiety, nausea, progressing dizziness, and the feeling of a
marked central paralysis during exposure; after exposure, staggered gait, strong dazed feeling,
sudden salivation, increased pulse, vomiting and feeling ill for up to two days were recorded. 
After a lengthy discussion, it was felt that the study should be used to present supportive evidence
and the AEGL-3 be derived from animal data.  George Rusch proposed to derive the AEGL-3
from a study on rats in which a 4 hours exposure caused no deaths at 3000 ppm (but death of all
six animals at 3500 ppm).  Currently, this study is only available from secondary literature and it
was noted that the original study is necessary to check the acceptability of the data.  A total
uncertainty factor of 10 was used (3 each for interspecies and intraspecies variability, because the
mechanism of action is not expected to vary greatly between species or among individuals,
respectively).  A motion was made by John Hinz and seconded by Bill Bress to accept the
proposed values.  The motion passed [YES: 13; NO: 2; Abstain: 0] (Appendix H).

The proposed AEGL-2 values were also based on the data from the Lehmann study.  Exposure to
about 500 ppm for 3 hours and 50 minutes caused effects on the CNS with dizziness, anxiety,
persisting headaches, temporary impairment of reading ability and lacrimation and cough attacks. 
These effects were considered to represent the threshold for an impaired ability to escape.  An
intraspecies uncertainty factor of three was used since the observed CNS-effects are not expected
to vary greatly among individuals.  Time-scaling to all time points from 30 minutes to 8 hours
was performed using a factor of n=3 since use of the default factor of n=1 for extrapolation to
longer time periods was considered to be contradicted by data from controlled human studies.    

Alternatively, a derivation was presented based on the inhibition of an avoidance response in rats
in a  neurobehavioral study of Goldberg (1964): 4-hour exposure, with a NOAEL of 1000 ppm
and a LOAEL of 2000 ppm.  Both alternatives and a further suggestion (derivation based on
findings in reproductive toxicity studies, esp. Tabacova et al. (1978) with exposure to 16-64 ppm,
4 hours/day, for 21 days throughout gestation) brought into the discussion by George Alexeeff
could only briefly be discussed because of a lack of time.  A motion was made by George
Rodgers and seconded by Robert Benson to accept the 10 minutes to 4 hours values as originally
proposed (10 and 30 minutes: 330 ppm; 1 hour: 260 ppm; 4 hours: 170 ppm) and to derive the 8-
hour value with the default factor of n=1 for extrapolation to longer time periods (8 hours: 83
ppm).  The motion did not pass [YES: 9; NO: 6; Abstain: 0] (Appendix I).  Further discussion
regarding the AEGL-2 will be continued in March 2003.
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Summary of AEGL Values For Carbon Disulfide [ppm]

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

AEGL-1
(Nondisabling)

5 5 4 2.5 2 Increase in blood acetaldehyde in
humans with moderate intake of
alcohol (Freundt et al. 1976b)

AEGL-2
(Disabling)

to be
derived

to be
derived

to be
derived

to be
derived

to be
derived

AEGL-3
(Lethal)

600 600 480 300 150 Lethality in rats after 4 hours (0/6 at
3000 ppm; 6/6 at 3500 ppm)

Methylene Chloride
CAS Reg. No. 75-09-2

Chemical  Manager: Bob Benson, US EPA
Staff Scientist: Peter Bos, RIVM, The Netherlands

           The discussion of the TSD was led by Peter Bos (Attachment 19).  The NAC/AEGL
indicated that the document needed additional work before voting on AEGL values.  The
significant changes requested included condensing the document to focus more attention on
studies used to derive the AEGL values, providing additional description and validation of the
PBPK modeling used to derive the AEGL values, adding additional discussion to the mechanism
of action section on the CNS effect and those effects caused by the production of HbCO, and
adding additional information on the variability in response expected in humans based on the
existing GST-polymorphism.  One NAC/AEGL member suggested that the author give more
consideration to the data of Putz et al. 1979  for deriving AEGL-1 values.

Administrative  Matters

The next meeting, NAC/AEGL-27, has been set for December 9-11, 2002, in Washington, D.C.  
OSHA will be hosting the meeting.  More information about the lodging will be provided soon by
Po-Yung Lu.  The tentative NAC/AEGL-28 meeting is proposed for March 12-14, 2003 in
conjunction with SOT and pending on EPA off-site meeting approval.

The meeting highlights were prepared by Po-Yung Lu and Sylvia Talmage, Oak Ridge National
Laboratory, with input from the respective Chemical Managers, authors, 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.

AAttachment 1. American Chemistry Council data submission to AEGL Program for CCl4 AEGLs  
           development

Attachment 2. NAC/AEGL-26 meeting agenda 
Attachment 3. NAC/AEGL-26 attendee list
Attachment 4. History of AEGL-1 characterization
Attachment 5. Guidance for the application of odor in emergency response 
Attachment 6. Ratios approach for AEGL development  
Attachment 7. G-agent & VX TSDs-clarifying NRC/COT Commentary, Finalizing  the TSDs       
Attachment 8. History of Nerve Agents TSDs Development
Attachment 9. Response to Comments from 7th Interim Report of COT/AEGL
Attachment 10. White paper: Considering AEGL Significance of Non-Cholinergic Mechanisms
Attachment 11. Data Analysis and Response to COT/AEGL Comments of Chlorine 
Attachment 12. Data Analysis and Response to COT/AEGL Comments of HFE-7100
Attachment 13. Data Analysis of Allylamine
Attachment 14. Data Analysis of Methyl Mercaptan
Attachment 15. Data Analysis of Perchloromethylmercaptan
Attachment 16. Data Analysis of Hydrogen Sulfide
Attachment 17. Data Analysis Vinyl Chloride
Attachment 18. Data Analysis of Carbon Disulfide 
Attachment 19. Data Analysis of Methylene Chloride

LIST OF APPENDICES 

Appendix A. Revised meeting highlights of NAC/AEGL-25 (sent to NAC/AEGL on 10/17/2002   
                    by e-mail).
Appendix B. Ballot for Approval the concept of LOA
Appendix C. Ballot for Nerve Agents
Appendix D. Ballot for Allylamine
Appendix E. Ballot for Methylmercaptan
Appendix F. Ballot for Perchloromethylmercaptan
Appendix G. Ballot for Hydrogen Sulfide
Appendix H. Ballot for Vinyl Chloride
Appendix I.  Ballot for Carbon Disulfide     
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Appendix A

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

June 17-19, 2002

Final Meeting-25 Highlights 

Environmental & Occupational Health Sciences Institute, Conference Room C
Rutgers University

170 Frelinghuysen Road
Piscataway, NJ   08854

INTRODUCTION

George Rusch, NAC/AEGL Chair, opened the meeting with brief remarks and along with AEGL
Program Director, Roger Garrett, welcomed the committee members and guests and expressed
thanks to Bob Snyder for hosting the meeting and inviting speakers.  Then Bob Snyder welcomed 
NAC/AEGL to Rutgers University and gave a brief overview of Environmental and Occupational
Health Sciences Institute (EOHSI).  EOHSI was established in l986. The institute sponsors
research, education, and service programs in a setting that facilitates interaction among experts in
the areas of environmental health, toxicology, occupational health, exposure assessment, public
policy and health education.

George Rusch thanked the Chemical Managers and authors for making timely contributions to the
meeting highlights preparation.  The draft meeting highlights of NAC/AEGL-24 were reviewed. 
A  motion was made by John Hinz and seconded by David Belluck to accept the aforementioned
draft meeting highlights without modifications.  The motion passed unanimously by a show of
hands.  

The revised highlights of NAC/AEGL-24 are attached (Appendix A).  The highlights of the
NAC/AEGL-25 meeting are presented below along with the meeting agenda (Attachment 1) and
the attendee list (Attachment 2).  The meeting highlights are presented by subject categories of
discussion and do not necessarily follow the order in the agenda.
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Status Report of G-Agents and VX from COT/AEGL Review

John Hinz provided a brief status report on the response of the COT/AEGL to the CW agents in
their Seventh Interim Report (May 2002).  He distributed two handouts: (1) addressing  the CW
AEGL issues by an e-mail of June 11 signed by Glenn Leach and John Hinz to NAC/AEGL and
(2) a summary of the response to COT/AEGL comments (Attachment 3).  He also stated that the
AEGL Development Team is requesting additional information from COT/AEGL at their July
meeting to further clarify and consolidate their commentary on the CW agents in the
COT/AEGL’s Seventh Interim report.  John later distributed the detailed response to COT
comments that states that the outstanding issues requiring input from NAC/AEGL will be brought
to the Sept. NAC/AEGL meeting (Attachment 4).

Technical Issue Discussion:
 Question of critical health effects starting  points for AEGL determination

George Alexeeff presented an analysis evaluating the consistency in the document development
process for AEGLs.  The specific concern was that the starting points for many compounds
appeared to be inconsistent with the Standing Operating Procedures (SOPs) and with AEGL
definitions.  The analysis was based on the justifications provided in 51 AEGL documents
(Attachment 5).  He outlined the sections of the SOPs pertaining to use of a no-observed-adverse-
effect-level (NOAEL) as the starting point for AEGL development.  The AEGL-3 values have
consistently used a starting point that is equivalent to or adjusted to the “highest exposure level
that does not cause lethality” as described in the SOPs.  The AEGL-2 values appeared to be
inconsistent in 22 of the documents by identifying a starting point that is a severe LOEL instead
of a NOAEL (or NOEL), without the incorporation of an adjustment factor.  For AEGL-1 values,
nine of the documents appeared to identify a starting point concentration that produced an AEGL-
1 effect, instead of a NOAEL (Attachment 6).  George Alexeeff pointed out that many of these
inconsistencies may be addressed by additional clarifications in the documents.  In other cases, a
new starting point may need to be identified.  Roger Garret presented a further evaluation of this
information indicating which documents could be addressed by further clarification, which
documents are already being revised and which values may require revision (Attachment 7).  He
requested that comments on this subject be sent to Paul Tobin by July 18, 2002, so that the table
could be revised.
 

Invited Technical  Presentations  from EOHSI

Neurobehavioral Function and the Regulatory Process 
Nancy Fiedler

Neurobehavioral tests are used to assess sensory and cognitive behavioral function among
humans exposed acutely and chronically to neurotoxicants.   The purpose of this talk was to
review the validity of these tests for predicting functions that are relevant for the AEGL
regulatory process. Subtle decrements in behavioral function (e.g., latency of response) can be
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documented using neurobehavioral tests and can be benchmarked to known neurologic conditions
(e.g., multiple sclerosis) and to substances such as alcohol.  Dr. Fiedler specifically reviewed the
data on toluene, noting the subtlety of the neurobehavioral endpoints in many of the studies.

Weight of Evidence Application to AEGL Development
Mike Gallo

ATSDR defines weight of evidence (WOE) as the following: “A weight -of-evidence analysis
involves the balanced review and integration of relevant exposure, toxicological, medical and
health outcome data to help determine whether exposures under site-specific conditions might
result in harmful effects.”  Weight of evidence as applied to assessment scenarios always involves
two major factors, namely, expert opinion and informed judgement.  All relevant qualitative and
quantitative toxicity data as well as uncertainty factors must be applied in making informed
decisions.

Analysis of the Fallouts of the World Trade Center Disaster
Paul Lioy

There was significant damage to many buildings within the 16-acre World Trade center complex. 
A consequence of the pulverization of these buildings and the fires was the release of a large
plume of particles and gases into the atmosphere.  Dust was collected and analyzed  to determine
chemical and physical characteristics of the atmospheric particles, and further, to determine if
these pollutants could have acute or long-term human health consequences.  The following
contaminants were identified: asbestos, glass fibers, benzene, chromium, copper, diesel fumes,
freons, lead, mercury, PAHs, PCBs, and sulfur dioxides.  Materials of health concern included
asbestos, PAHs, lead and glass fiber.  Analysis of long-term problems of these materials should
focus on the indoor environment for poorly cleaned residences or workplaces and unprotected
cleanup workers.

Concept and Methodologies for Short Term Exposure Limits 
for European Land Use Planning

Annick Pichard

In Europe, in the frame of the Seveso Directive, Acute Exposure Threshold limits are necessary to
determine safety distances either for land use planning or emergency situations.  Presently, US
AEGLs are developed for emergency situations.  Therefore, the range of applicability of these
values is somewhat limited specifically in the case of land use planning.  In the context of land-
use planning, a European project is underway and aims to elaborate “a methodology  to develop
acute exposure threshold levels in case of chemical release.”
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RESPONSES TO Federal Register Notice COMMENTS 
ON THE  PROPOSED AEGL VALUES

Comments from the Federal Register Notice of February 15, 2002, on the proposed  AEGL
values  for carbon tetrachloride, chlorine, chlorine dioxide, and propylene oxide were received
and discussed.  The NAC/AEGL deliberations of these chemicals were briefly summarized as
follows. 

Carbon Tetrachloride
CAS Reg. No. 65-23-5

Chemical Manager: Bill Bress, ASTHO
Staff Scientist: Robert Young, ORNL

Two comments were received  on the proposed AEGL values.  They were submitted by George
Alexeeff, Office of Environmental Health Hazard Assessment, CA, and John Morawetz of  The
International Chemical Workers Union.  George Alexeeff had concern regarding the
carcinogenicity calculation and the AEGL-1 and -2 values (Attachment 8).  J. Morawetz’s
concerns involve the AEGL-2 and -3 values recommended by the NAC/AEGL (Attachment 9). 
Bill Bress represented the AEGL Development Team’s resolutions to these comments, and the
AEGL values were revisited (Attachment 10). 

For AEGL-1, the use of a lower exposure concentration (76 ppm), identified as the NOAEL in the
study, was considered as the starting point for AEGL-1 development.  This would have resulted
in essentially the same AEGL-1 values (22, 14, 11, 6.3, and 4.8 ppm for the 10-min., 30-min., 1-
hr, 4-hr, and 8-hr periods, respectively).   However, it was motioned by Robert Snyder, seconded
by John Hinz to retain the current (previously approved) AEGL-1 levels, based on a LOAEL in
the study, for 10-min of 25 ppm, 30-min of 16 ppm, 1-hr of 12 ppm, 4-hr of 6.9 ppm and 8-hr of
5.2 ppm.  The motion passed [YES: 17; NO: 2; Abstain: 0] (Appendix B).  The proposed AEGL-2
levels were based on a human subject study of exposure to 1,191 ppm by Davis (1934).  

It was pointed out from Davis (1934) study that for 3 of 4 individuals the exposure duration of the
volunteer subjects was limited to less than 15 minutes (originally reported as only one individual
left the chamber before 15 minutes) and that the 9-min exposure that was intolerable for one
individual was more appropriate for development of the AEGL-2 values.  The revised AEGL-2
values of 114 ppm, 74 ppm, 56 ppm, 32 ppm and 24 ppm for 10 minutes, 30 minutes, 1 hour, 4
hours, and 8 hours, respectively.  Ernest Falke made a motion to accept these values and 
seconded by Mark McClanahan.  The motion passed [YES:17; NO:1; Abstain: 0](Appendix B). 

 Following discussions revolving around the quality of a human lethality case report by Norwood
et al. (1950), it was moved by John Hinz and seconded by Loren Keller to reaffirm the original
values.   The motion failed [ YES:16; NO:9; Abstain:3](Appendix B).  After further discussion,
another motion was made by George Rodgers and seconded  by Bob Benson to adapt  the
downward adjustment of the AEGL-3 10-minute value from the 30-minute value proposed for
230 ppm, and reaffirm all other AEGL values.  Again, the motioned did not pass [YES:17;
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NO:10; Abstain:2](Appendix B).  Later, Susan Ripple, American Chemistry Council liaison,
presented new exposure data to clarify the concern of Norwood study which she will make
available to the committee at a later date.  Afterwards, a motion was made by Tom Hornshaw and
seconded by Richard Niemeier to reaffirm the proposed AEGL-3 values as published in the
Federal Register Notice  350, 230, 170, 99, and 75  ppm for 10-min, 30-min, 1-hr, 4-hr, and 8-hr,
respectively.  The motion passed [YES:16; NO:2; Abstain:0](Appendix B).  Finally,  a motion
was made by George Rusch and seconded by Bill Bress to elevate the TSD from Proposed to
Interim status.   The motion was approved unanimously by show of hands (Appendix B).

Chlorine
CAS Reg. No. 7782-50-5

Chemical Manager: Larry Gephart, Exxonmobil
Staff Scientist: Sylvia Talmage, ORNL

One comment was received from George Alexeeff, Office of Environmental Health Hazard
Assessment, CA.  The comment in part reads, ‘For chlorine the AEGL-2 starting point appears
inconsistent with the AEGL-2 definition.  The chlorine document states “...an exercising
susceptible individual exhibited effects consistent with the definition of the AEGL-2.” 
Specifically, it states that “a susceptible individual experienced an asthmatic-like attack
(shortness of breath and wheezing) at a concentration of 1 ppm after 4 hour of exposure (Rotman
et al. 1983).”  The document suggests that an asthmatic attack is an AEGL-2 response.  This is
inconsistent with discussions of the committee.  However, the document uses this AEGL-2 effect
as a starting point instead of using the NOAEL.  Thus, the appropriate NOAEL, possibly 0.5 ppm
for 4 hours should have been used as the starting point for AEGL-2 level.’ (Attachment 8).

The TSD Development Team responded by pointing out that the chlorine TSD was written before
the present AEGL definitions were adopted.  The text will be rewritten to conform with the
present definitions.  The Development Team further clarified that the asthmatic attack did not
occur during the first 4 hours of exposure and therefore, the 1.0 ppm concentration for 4 hours
was a NOAEL for the symptoms and therefore a NOAEL for the AEGL-2 (Attachment 11).  

It was moved by Mark McClanahan and seconded by John Hinz to elevate the chlorine values to
Interim status.  The motion passed unanimously by a show of hands (Appendix C).

Chlorine dioxide
CAS Reg. No. 10049-04-4

Chemical Manager: Bob Benson, EPA
Staff Scientist: Cheryl Bast, ORNL

One comment was received from George Alexeeff, Office of Environmental Health Hazard
Assessment, CA (Attachment 8).  The comment stated that the derivation of the proposed AEGL-
1 value started from an effect level, rather than a no-effect level, for an AEGL-1 response.  The
comment further stated the NAC’s SOP document (page 42) indicates that the starting point for
AEGL-1 development is the ‘highest experimental exposure without an AEGL-1 effect’
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(Attachment 8).  Bob Benson led the discussion for the TSD Development Team.  The
NAC/AEGL Committee discussed both the comments and the responses (Attachment 12).  It was
suggested that the rationale be modified to state that the modifying factor was also used because
the effect exceeded the definition of an AEGL-1 effect.  A motion was made by Mark
McClanahan and seconded by John Hinz to retain the AEGL-1 values but modify the rationale
and to elevate chlorine dioxide from Proposed to Interim status.  The motion passed unanimously
(Appendix D).

Propylene oxide
CAS Reg. No. 75-56-9

Chemical Manager: Jim Holler, ATSDR
Staff Scientist: Claudia Troxel, ORNL

The committee received two sets of comments regarding the Federal Register notice for
propylene oxide. The American Chemistry Council raised several concerns regarding the
carcinogenicity information contained in Appendix C, such as outdated carcinogenicity
information and appropriateness of the factor for the multistage model and the computation of the
cancer slope factor (Attachment 13).  John Morawetz suggested lowering the AEGL-1 values
based on limitations of the data set.  These limitations are identified as failure to question workers
regarding effects from exposure, the small sample size of individuals in the highest exposure
category, and the fact that the data came from unpublished reports (Attachment 14).

Jim Holler led the discussion for the TSD Development Team (Attachment 15).  The NAC/AEGL
reviewed the employee monitoring data set in the technical support document as provided by the
manufacturer, and discussed the limitations of the information.  The committee also discussed the
supporting study in mice with dyspnea as endpoint for AEGL-1 development.  Then, a motion
was made by Steven Barbee and seconded by Loren Koller to reaffirm the AEGL-1 values as
previously approved by NAC/AEGL. The motion failed [YES:9; NO:5; Abstain: 4] (Appendix
E).  After further discussion of the concern and clarification and with additional members present,
there was a revote of the motion to reaffirm the proposed AEGL-1 values.  The motion was
approved [YES:14; NO:5; Abstain: 0] (Appendix E).  Several follow up actions are to be taken to
address carcinogenicity issues.  Contacts will be made with the TSD Development Team to
identify more recent carcinogenicity data if possible.  The most recent factors for the multistage
model will be used.  This discussion of derivation and presentation of carcinogenicity data by the
committee raised an issue of whether such an approach is currently appropriate given the
international representation on the committee.  A workgroup is to be formed to review the
committee policy and Standing Operating Procedures with respect to carcinogenicity information. 
Finally, a motion was made by George Rodgers and seconded by Mark McClanahan to elevate
the AEGL values from Proposed to Interim status.  The motion was approved unanimously
(Appendix E).

REVIEW OF PRIORITY CHEMICALS FOR  AEGL VALUES
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Benzene
CAS Reg. No. 71-43-2

Chemical Manager: Bob Snyder, Rutgers University
Staff Scientist: Marcel van Raaij, RIVM, The Netherlands

The first draft of the TSD on Benzene was introduced by Marcel van Raaij (Attachment 16).
Values for AEGLs 1, 2, and 3 at 10 min. and 30 min. and at 1, 4, and 8 hrs were suggested but
there was no in-depth discussion owing to the delay in sending the draft document to the
members.  The major difficulty in preparing the TSD was that, although the data base for chronic
benzene toxicity and leukemogenesis is extensive, there are very little data of good quality, either
descriptive or quantitative, for acute toxicity.  A specific problem arises with respect  AEGL-1
values where it was suggested that the odor threshold might be used to establish the value.  This
raises the question of the validity of using odor thresholds in lieu of other effects, especially when
the chemical is not an irritant at low levels.  There is a search on for further data from the
American Petroleum Institute.  Additional comments were made that the TSD description of the
Midzenski, Kraut and Greenberg papers had some inaccuracies in their use in Section 5 and 6 of
TSD.  A broad-ranging discussion is anticipated when the Benzene TSD returns to the next 
meeting.

RESPONSE TO NAS/COT/AEGL COMMENTS

Hydrogen Fluoride and Hydrogen Chloride

Chemical Managers: Ernest Falke (HF), EPA and John Hinz (Hcl), DoD
Staff Scientists: Sylvia Talmage (HF) and Cheryl Bast (Hcl), ORNL

The COT/AEGL Subcommittee in their Seventh Interim Report (Attachment 18) suggested that
for both HF and HCl, time scaling of the AEGL-2 and AEGL-3 values from a 1-hour starting
point to 4 and 8 hours resulted in values that were too low or inconsistent with the human and
animal data.  Therefore, they suggested adjustment of these values.  Specifically, the COT/AEGL
Subcommittee suggested that the 4 and 8 hour values be similar for the respective chemicals and
that the 4-hour values be only slightly lower than the respective 1-hour values.  The values also
must reflect the relative toxicity of these two chemicals.  The AEGL development team response
was to set the 4-hour HCl AEGL-2 value equal to half of the 1-hour value (based on chemical
similarity to HF) and then, for both HF and HCl, set the 8-hour AEGL-2 and AEGL-3 values
equal to the respective 4-hour values (Attachment 17).  Appropriate reasoning for these changes
based on the human data was added to the respective TSDs.  The reasoning for making the 4- and
8-hour values equal will also address the relative water solubilities and resulting nasal scrubbing
of the chemicals at low concentrations.  The suggested changes were approved by the NAC.  HF: 
(Appendix F); HCl:  (Appendix G).  The revised Interim values appear in the table below.
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AEGL INTERIM  VALUES FOR HYDROGEN FLUORIDE AND HYDROGEN CHLORIDE
(ppm)

Classification 10-minute 30-minute 1-hour 4-hour 8-hour

AEGL–1
   HF
   HCl

1.0
1.8

1.0
1.8

1.0
1.8

1.0
1.8

1.0
1.8

AEGL–2
   HF
   HCl

  95
100

34
43

24
22

12
11

12
11

AEGL–3
   HF
   HCl

170
620

62
210

44
100

22
26

22
26

Tetrachloroethylene 
CAS Reg. No. 127-18-4

Chemical Manager: Bill Bress, ASTHO
Staff Scientist: Claudia Troxel, ORNL

Bill Bress presented the COT/AEGL comments on tetrachloroethylene (TCE) and led the
discussion on revisiting the values (Attachment 19).  AEGL-1 and -3 values were changed from
the original Interim values, and the AEGL-2 values remained the same.  The AEGL-1 value for
10 min through 8 hours at 35 ppm was proposed by Bob Snyder and seconded by  Mark
McClanahan.  Because the endpoint was sensory irritation, the same number was used throughout
the AEGL-1 time periods.  The motion passed  [YES: 15; NO:1 ; Abstain: 1] (Appendix F). 
AEGL-2 values of 10 min through 1 hr of 230 ppm, 4 hour at 120 ppm and 8 hour at 81 ppm were
not changed.  The 10-min 1-hr numbers were the same because of a Rowe 1962 study, which
mentioned serious motor impairment at 280 ppm for up to 2 hours.  AEGL-3 values of 1,600 ppm
for 10 min and 30 min, 1,200 ppm for 1 hr, 580 ppm for 4 hr, and 410 ppm for 8 hr were
proposed by  Bob Snyder and seconded by Mark McClanahan.  The numbers were based on an
LC50 value divided by 3.  For time scaling, an n=2 was retained.  The n value was calculated by
ten Berge from the Rowe lethality study for TCE.  The motion was approved [YES:12; NO: 4;
Abstain: 2] (Appendix H).

Nickel Carbonyl
CAS Reg. No. 13463-39-3

Chemical Manager: Kyle Blackman, FEMA
ORNL Staff Scientist: Robert Young, ORNL

Responding to comments by the COT/AEGL, the development of AEGL-2 values for nickel
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carbonyl was revisited.  Specifically, concern had been expressed in the COT/AEGL review
regarding the validity of using developmental toxicity in compromised dams (hamsters) as the
critical effect for AEGL-2 development (Sunderman et al., 1980).  Robert Young provided an
overview of the issue and pertinent data, and outlined three options for revision of the AEGL-2
(Attachment 20).  These included: (1) a recommendation that no AEGL-2 values be developed
due to limited data, (2) a three-fold reduction of the AEGL-3 values which could be supported by
the developmental toxicity studies, and (3) the use of a developmental toxicity study in rats
wherein a NOAEL (11.2 ppm, 15-min. on gestation Day 8; eye malformations) for developmental
effects was reported (Sunderman et al., 1979).  Following discussion of the relevance/validity of
using developmental toxicity as a critical effect for AEGL-2 development and the strengths and
weaknesses of the three proposed approaches, it was the consensus of the NAC/AEGL that the
AEGL-2 values should be driven by the data from the rat developmental toxicity study.  Because
the approach of the three-fold reduction of the AEGL-3 values provided AEGL-2 values similar
to those using the rat developmental toxicity study, it would be relegated to supporting
information.  In addition to the revision of the AEGL-2 values, 8-hr AEGL-2 and AEGL-3 values
were also derived in response to COT/AEGL concerns that these 8-hr values may be appropriate
with respect to possible prolonged, pressurized releases of nickel carbonyl (the 8-hour values
were previously not recommended due to the rapid decomposition of nickel carbonyl in ambient
air).  A motion was made by Ernie Falke and seconded by Richard Niemeier to accept the
proposed values for AEGL-2 of 0.13, 0.056, 0.028, 0.0070, and 0.0035 ppm for 10 min., 30 min.,
1 h, 4h and 8 h, respectively and AEGL-3 of 0.020 ppm for 8 h.  The motion passed [YES:17;
NO:0; Abstain:1] (Appendix I).  The following table summarizes the revisions of the AEGLs for
nickel carbonyl. The values in bold are the revised numbers.

Summary of Interim AEGL Values For Nickel Carbonyl  [ppm]

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

AEGL-1
(Nondisabling)

NR NR NR NR NR not recommended

AEGL-2
(Disabling) 0.13 0.056 0.028 0.0070 0.0035

NOAEL (11.2 ppm, 15-min. on
gestation Day 8) for eye
malformations in rats (Sunderman et
al., 1979)

AEGL-3
(Lethal)

0.46 0.32 0.16 0.040 0.020 estimated lethality threshold (LC01 of
3.17 ppm); mouse lethality data
(Kincaid et al., 1953)

NR: Not recommended. Numeric values for AEGL-1 are not recommended because the lack of available data. 
Absence of an AEGL-1 does not imply that exposure below the AEGL-2 is without adverse effects.

Iron Pentacarbonyl
CAS Reg. No. 13463-40-6
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Chemical  Manager: Kyle Blackman, FEMA
ORNL Staff Scientist: Robert Young, ORNL

The COT/AEGL questioned the absence of  8-hour values for iron pentacarbonyl.  Specifically,
concern was expressed regarding the possibility of a continuous pressurized release which may
necessitate an 8-hour value regardless of the known instability of iron pentacarbonyl under
normal atmospheric conditions.  In response to the query, Robert Young presented 8-hour AEGL-
2 and AEGL-3 values based upon temporal extrapolation using a default n of 1 (Attachment 21).  
A motioned was made by Mark McClanahan and seconded by Richard Niemeier to accept the
proposed values for 8 h AEGL-2 and 3 as 0.024 and 0.073 ppm.  The values were accepted 
unanimously (Appendix J) and are summarized in the following table in bold. 

Summary of Interim AEGL Values For Iron Pentacarbonyl [ppm (mg/m3)]

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

AEGL-1
(Nondisabling)

NR NR NR NR NR Not recommended; insufficient data

AEGL-2
(Disabling)

1.2
(9.6)

0.40
(3.2)

0.19
(1.5)

0.050
(0.40)

0.024
(0.19)

Based upon a three-fold reduction in
the AEGL-3 values

AEGL-3
(Lethal)

3.5
(28)

1.2
(9.6)

0.58
(4.6)

0.15
(1.2)

0.073
(0.59)

Estimated lethality threshold in rats
(6-hr exposure to 2.91 ppm) (BASF,
1995).  n = 1; UF=30 (10 for
interspecies variability, 3 for
individual variability)

NR: Not recommended. Numeric values for AEGL-1 are not recommended because (1) the lack of available data,
and (2) an inadequate margin of safety exists between the derived AEGL-1 and the AEGL-2.  Absence of an AEGL-
1 does not imply that exposure below the AEGL-2 is without adverse effects.

Allylamine
CAS Reg. No. 107-11-9

Chemical Manager: Loren Koller, OSU
ORNL Staff Scientist: Sylvia Milanez, ORNL

Loren Koller led the discussion of issues raised by COT/AEGL at the February 2002 meeting. 
The revised TSD incorporated mechanistic studies published since 1994 and adjusted UFs in
deriving AEGL-1 and 2 values (Attachment 22).

The AEGL-1 value was revised by using the same endpoint (irritation) and  a total uncertainty
factor of 6 (3 intraspecies, 2 modifying factor).  The value  was 0.42 ppm for all time points
because it is an irritant.  A motion was made Bob Benson and seconded by Mark McClanahan to
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accept the revised AEGL-1 values.  The motion was approved unanimously (Appendix K).

For AEGL-2 values, NAC/AEGL favored using an UF of 30 rather than 50.  However, when 30
was used, the 8 hour AEGL-2 and AEGL-3 values became very close.  This was unacceptable to
most committee members.  The ensuing discussion focused on changing the AEGL-3 values. 
However, it was determined that these values most likely could not be increased (COT had
also accepted them) but the committee recommended to change the n from 0.85 to 1.0 for
consistency purposes.  Time expired before this recommendation reached a vote.  Later, Loren
Koller presented a different approach for the AEGL-2 values which appeared favorable to most
who remained in attendance (no quorum).  Chairman George Rusch requested that this TSD be
recycled.  The revised TSD will be distributed electronically.  The NAC/AEGL members are
requested to provide a prompt reply for any recommendations or disapproval, listing reasons
why and suggestions for revision, of the numbers presented in an attempt to minimize discussion
on the chemical at the September meeting.

Allyl Alcohol
CAS Reg. No. 107-18-6

Chemical Manager: Mark McClanahan, CDC
Staff Scientist: Claudia Troxel, ORNL

Mark McClanahan reviewed the status of the development of values for allyl alcohol as a follow
up from the last meeting, including development of an n value based on the reported LC50 data,
and creating a categorical plot of the data (Attachment 23).  The AEGL-2 values were developed
using a 40 ppm, 7 hours/day, 60-exposure study that showed reversible irritation in rats, and the
AEGL-3 values were based on a 200 ppm 1-hour exposure to rats, mice, and rabbits that
produced no mortality.  The empirical value for n, (LC50 data, Union Carbide 1951) equaled 0.78. 
Using this n for time scaling and the two cited data sets, produced AEGL-3 values lower than the
corresponding AEGL-2 values (except the 10-minute value).

Rounding the value of n to 1 had resolved the conflicting values on the previous occasion.  The
starting data for derivation of AEGL-3 values was the highest concentration causing no mortality
in mice, rats, and rabbits (200 ppm for 1 hour).  The interspecies uncertainty factor was set to 1
because of three species had the same exposure and experienced no mortality.  At higher
exposures each of these species had mortality.   These data suggest little difference between
species in response to allyl alcohol exposure.  An intraspecies uncertainty factor of 3 was
chosen.  Although the traditional approach for uncertainty factors in a case such as this would
argue for an uncertainty factor of 10 because of the lack of data addressing inter-individual
variability, this would result in a composite uncertainty factor of 10.  An uncertainty factor of 10
would drive the AEGL-3 values to a level that would be inconsistent with available data.

Repeat 7-hour and 8-hour exposures at 100 ppm  required 32 or more days for all rats to die,
while at 150 ppm, all rats in one study, and 8 of 10 of the rats, in the other study died by the end
of the first two exposures.  Because of these data, the calculated 10-minute value of 400 ppm
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was set equal to the 30-minute value, in order not to exceed the 150 ppm concentration that
killed almost all the animals in only two 7- or 8-hour exposures. 

TABLE 1.  AEGL-3 Values For Allyl Alcohol 
(using  n=1, UF=3, 200 ppm, 1-hour exposure)

Classification 10-min 30-min 1-hr 4-hr 8-hr

AEGL-3 130  ppm 130 ppm 67 ppm 17 ppm 8.3 ppm

 It was moved by John Hinz and seconded by  Dave Belluck to accept these proposed AEGL-3
values.   The motion passed unanimously (Appendix L).
The basis for derivation of AEGL-2 values was human data (Dunlap et al., 1958) that reported
slight to moderate nose irritation in 7 of 7 volunteers exposed to 12.5 ppm allyl alcohol for 5
minutes (Table 5).  At 25 ppm 5 of 5 subjects reported severe eye irritation.  The 12.5 ppm was
taken as a no-effect-level for severe eye irritation.  An intraspecies uncertainty factor of 3 was
used because irritation is not likely to vary greatly among individuals.

TABLE 2.  AEGL-2 Values For Allyl Alcohol 
(UF=3, 12.5 ppm, 5-minute human exposure)

Classification 10-min 30-min 1-hr 4-hr 8-hr

AEGL-2 4.2  ppm 4.2  ppm 4.2  ppm 4.2  ppm 4.2  ppm

It was moved by Bob Benson and seconded by Loren Koller to accept these proposed AEGL-2
values.  The motion was approved [YES:15; NO: 0; Abstain: 0] (Appendix L). 
They moved it

Table 3.  AEGL-1 Values For Allyl Alcohol 
(UF=3, 6.25 ppm, 5-minute human exposure)

Classification 10-min 30-min 1-hr 4-hr 8-hr

AEGL-1 2.1  ppm 2.1  ppm 2.1  ppm 2.1  ppm 2.1 ppm

It was moved by Steven Barbee and seconded by John Hinz  to accept these proposed AEGL-1
values.  The motion passed unanimously (Appendix L).  Values appear in the summary table
below.

TABLE 4. SUMMARY OF APPROVED AEGL VALUES FOR ALLYL ALCOHOL (ppm [mg/m3])

Classification 10-min 30-min 1-hr 4-hr 8-hr Endpoint (Reference)

AEGL-1
(Nondisabling)

2.1 [5.1] 2.1 [5.1] 2.1 [5.1] 2.1 [5.1] 2.1 [5.1] Slight to moderate irritation in
humans at 6.25 ppm for 5
minutes (Dunlap et al., 1958)

AEGL-2
(Disabling)

4.2 [10] 4.2 [10] 4.2[10] 4.2 [10] 4.2 [10] NOAEL Serve eye irritation in
humans at 12.5 ppm for 5
minutes. (Dunlap et al., 1958)
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AEGL-3
(Lethality)

130 [310] 130  [310] 67 [160] 17 [41] 8.3 [20] NOEL for lethality in mice, rats,
and rabbits exposed to 200 ppm
for 1 hr (Union Carbide, 1951)

Administrative  Matters

The next meeting, NAC/AEGL-26, has been set for September 10-12, 2002, in Washington,
D.C.   More information about the lodging will be provided soon by Po-Yung Lu.  The tentative
NAC/AEGL-27 meeting is proposed for December 9-11, 2002, in Washington, D.C.

The meeting highlights were prepared by Po-Yung Lu and Sylvia Talmage, Oak Ridge National
Laboratory, with input from the respective chemical managers.
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