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INTRODUCTION

The first day of the NAC/AEGL-22 meeting was delayed until September 12 due to the terrorist

attack.  The meeting resumed on the second day and accomplished most of the items on the

agenda. 

George Rusch, NAC/AEGL Chair, opened the meeting on September 12, 2001, with welcoming

remarks along with AEGL Program Director, Roger Garrett, who also welcomed the committee

members and guests.  Thanks were conveyed to George Cushmac for again making the

arrangements for the meeting and to the Department of Transportation (DOT) for providing the

facilities.  

The highlights of the NAC/AEGL-21 meeting were reviewed, briefly discussed, and then a

motion was  proposed by John Hinz and seconded by Mark McClanahan to accept them with a

few minor changes.  The motion was passed unanimously. The revised highlights of

NAC/AEGL-21 are attached (Appendix A).

  

The highlights of the NAC/AEGL-22 meeting are presented below along with the meeting agenda

(Attachment 1) and the attendee list (Attachment 2). Ballots were taken during the meeting and

are incorporated into the appropriate chemical specific section as Appendices.

GENERAL INTEREST  ITEMS

Roger Garrett reported the highlights of the NAS/COT/AEGL Subcommittee (NAS/AEGL)

meeting on August 29-31, 2001.  A total of 11 chemicals were reviewed and nine were approved. 

He then focused on the white paper titled “The relative susceptibility of childhood asthmatics and
adult asthmatics to acute exposures of irritant chemicals.” The NAS/AEGL agreed that there

were no data indicating a significant difference in the susceptibility of children and adult

asthmatics to irritants.  Therefore,  there was no rationale to justify an additional safety factor for
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asthmatic children vs. asthmatic adults.  The safety factor of 3 or 10 to protect susceptible

individuals would be addressed on a chemical by chemical basis: based on the data, an

appropriate value would be determined.

Judy Strickland made a presentation on Categorical Regression (CR) using propylene oxide as an

example to illustrate that CR can be considered as another approach for AEGL development.  The

NAS/AEGL Subcommittee  would like to review  additional examples (1-2 chemicals).  They

would also like to see CR applied to a chemical with limited data set.  In addition, the utility of

using PBPK modeling in AEGL development was discussed by the NAS/AEGL. 

Representatives from  the NAS/AEGL will be invited to attend the NAC/AEGL-23 meeting in

December and to make a presentation to the NAC/AEGL as appropriate.  

REVIEW OF PRIORITY CHEMICALS FOR AEGL VALUES

BORON TRIFLUORIDE

 CAS Reg. No. 7637-07-2

BORON TRIFLUORIDE DIMETHYL ETHER

 CAS Reg. No. 353-42-4

Chemical Manager: George Rusch, Chair NAC/AEGL,  Honeywell

Staff Scientist: Claudia Troxel, ORNL

Boron trifluoride was reviewed a second time in order to address comments and suggestions

which arose from the previous NAC/AEGL-21 meeting.  It was noted that the older studies had

reported only nominal concentrations while the newer studies used actual concentrations as

presented by George Rusch (Attachment 3).  

The AEGL-1 was based on exposure at 6 mg/m3 for 6 hr/day, 5 days/week for 13 weeks resulting

in lacrimation in the test rats at week 2 of the study (Rusch et al., 1986; Hoffman and Rusch,

1982).  Because the AEGL-1 was based upon essentially a no-effect level for an acute exposure

scenario, an interspecies uncertainty factor (UF) of 3 was applied, and an intraspecies UF of 3

was applied based on the evidence that boron trifluoride acts as an irritant.  The value was set

equal to all AEGL time-points because the endpoint is a no-effect level for an irritant.  The

AEGL-1, 0.6 mg/m3, is supported by the human detection of odor at 1.5 ppm (4.1 mg/m3).  

The AEGL-2 derivation was based on the Rusch et al. (1986) study value of 180 mg/m3  for

6 hr/day for 5 days.  Although all rats died from renal toxicity at the end of 5 days of exposure,

the only signs observed after one day of exposure were those of irritation.  The 180 mg/m3 value

was divided by a modifying factor (MF) of 2 since no pathology was conducted after the first

exposure; therefore, renal effects could not be characterized or quantified.  The resulting 

90 mg/m3 value was then lowered to 9 mg/m3  by using a total UF of 10 (3 for intraspecies and
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3 for interspecies). 

 The AEGL-3 derivation was based on an estimated non-lethal exposure level of 737 mg/m3 from

the study which derived the 4-hr LC01 value of 1210 mg/m3  as calculated from mortality data

(Rusch et al., 1986; Hoffman, 1981), and was divided by a total UF of 30 (3 for interspecies and

10 for intraspecies).  AEGL-2 and-3 values were scaled to AEGL time frames using a value of

n=1 for extrapolation from shorter to longer exposures and a value of  n=3 for extrapolation from

longer to shorter periods.  The 10-minute value was set equal to the 30-minute value for the

AEGL-2 and AEGL-3 because it is not considered appropriate to extrapolate from a 6-hour or

4-hour exposure duration, respectively, to a 10-minute exposure duration. A motion to adopt the

new values was made by Mark McClanahan and seconded by John Hinz.  The motioned was

approved unanimously [YES:15; NO: 0; Abstain:0] (Appendix B).

10 min. 30 min. 1 hr. 4 hr. 8 hr.

AEGL-1 0.6 mg/m3 0.6 mg/m3 0.6 mg/m3 0.6 mg/m3 0.6 mg/m3

AEGL-2 21 mg/m3 21 mg/m3 16 mg/m3 10 mg/m3 6.8 mg/m3

AEGL-3 49 mg/m3 49 mg/m3 39 mg/m3 25 mg/m3 12 mg/m3

HFE- 7100

METHYL NONAFLUOROBUTYL ETHER ( 40%)

CAS Reg. No. 163702-07-6

METHYL NONAFLUOROISOBUTYL ETHER ( 60%)

CAS Reg. No. 163702-08-7

Chemical Manager: George Rusch, NAC/AEGL, Chair; Honeywell

Staff Scientist: Sylvia Talmage, ORNL

The chemical review was presented by Sylvia Talmage and George Rusch (Attachment 4). 

HFE-7100 was developed as a replacement for chlorofluorocarbons in refrigeration.  Except for a

single monitoring study in which exposures were noted to be below 50 ppm, no studies with

humans were located.  Animal studies indicated that HFE-7100 is of low toxicity and non-

anesthetic.  The presence of the perfluoro group of HFE-7100 limits its solubility in biological

fluids.  Repeated exposures of rats at up to 30,000 ppm for 4 weeks did not result in neurotoxicity

(Coombs et al., 1996a,b).  In cardiac sensitization studies (with additional doses of adrenaline)

using beagles, HFE-7100 was not a cardiac sensitizer at concentrations of 10,000 to 89,300 ppm

for 10 minutes but signs of stress and reaction to the chemical (tremors, etc.) were apparent at

�18,800 ppm.  A concentration of 48,900 ppm was considered an adverse but reversible effect

level.
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The AEGL-1 value was based on the NOAEL of 15,159 ppm in the subchronic study with rats

(Coombs et al. 1996b).  In this study, reversible increased liver weights were attributed to the

repeated nature of the study.  Because the concentration was basically a NOAEL, the exposures

were repeated, and initial uptake is greater in the rodent than in primates, an interspecies

uncertainty factor of 1 was applied.  Animal studies failed to identify significant toxicological

endpoints relevant to humans.  Furthermore, the compound is poorly soluble in biological fluids. 

Therefore, an intraspecies uncertainty factor of 3 was applied.  An additional modifying factor of

2 was applied based on limited data on humans and low numbers of animals used in key studies. 

Based on the repeated nature of the study, the single value of 2500 ppm was applied across all

time points.  The value is supported by the cardiac sensitization study with dogs in which no

clinical signs were observed at 10,000 ppm for 10 minutes. 

The AEGL-2 value was based on the cardiac sensitization study with dogs exposed for

10 minutes to 49,800 ppm of HFE-7100 and during which exogenous adrenaline was

administered.  Signs of chemical exposure included restlessness, trembling, and limb rigidity

without cardiac sensitization (Kenny et al., 1996).  Because this is a conservative endpoint (the

administered dose of adrenaline is up to 10 times the physiological level), an interspecies

uncertainty factor of 1 was applied.  Intraspecies and modifying factors of 3 and 2 were applied as

for the AEGL-1 above.  The value is further supported by the NOAEL of 30,000 ppm from a

repeated exposure study with rats (Coombs et al. 1996a).  The repeated nature of the support

study allows the application of the same value of 8200 ppm across all time periods. 

The AEGL-3 value was based on the same 10-minute cardiac sensitization study with beagle dogs

(Kenny et al., 1996).  A concentration of 89,300 ppm with 2 doses of adrenaline resulted in severe

clinical signs followed by full recovery.  Interspecies, intraspecies, and modifying factors of 1, 3,

and 2, respectively were applied as for the AEGL-2 above.  Supporting data for the AEGL-3

included a 3M Company (1995) memo that reported no deaths in four rats exposed to 100,000

ppm for 4 hours.   A motion was made by Ernie Falke and seconded by Bob Snyder to adopt the

values as presented in the following table.  However, each AEGL level was voted on separately

with the following results: AEGL-1: YES: 13; NO: 3; Abstain: l; AEGL-2: YES: 16; NO: 0;

Abstain: 1; and, AEGL-3: YES: 16; NO: 0; Abstain: 1.  All three AEGLs values were accepted

(Appendix C). 
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SUMMARY OF AEGL VALUES  FOR HFE-7100 [ppm (mg/m3)]

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

AEGL–1 2500

(25,550)

2500

(25,550)

2500 

(25,550)

2500

(25,550)

2500

(25,550)

Reversible organ weight

changes, repeated

exposures, rat

AEGL–2 8200

(84,000)

8200

(84,000)

8200

(84,000)

8200

(84,000)

8200

(84,000)

Clinical signs, cardiac

sensitization test, dog 

AEGL–3 15,000

( 150,000)

15,000

(150,000)

15,000

(150,000)

15,000

(150,000)

15,000

(150,000)

Severe clinical signs,

cardiac sensitization test,

dog

REVIEW OF CHEMICALS  WITH  ISSUES  FROM  PREVIOUS 

MEETINGS

XYLENES:  PBPK Modeling

This is a continuing effort to explore employing PBPK/ toxicokinetic approach to develop AEGL-

2 and -3 values.  Dr. Ursula Gundert-Remy described modeling data using a single compartment,

mixed effect model (Attachment 5 ).

Derivation of AEGL-2 (10 minutes and 30 minutes):

The following assumptions were made: (1) the toxicological end point and the intensity of

toxicological effect should be the same as observed after administration of 430/ppm for 4 hours;

(2) it is the concentration and not the amount of the substance (AUC), which is responsible for the

effect, qualitatively and quantitatively; (3) the data from kinetic studies in human volunteers (see

table 11, page 52 in the NAC/Draft: 12/2000 attachment 2) are appropriate for further kinetic

calculations; (4) the data of m-xylene were used to represent the mixture of all xylenes, and (5)

the kinetics of m-xylene are linear in the concentration/dose range which is under consideration.

Calculations: The data of three studies were used. The external concentration in the air multiplied

by inhalation volume and frequency was used as input rate. A one-compartment body model did

describe the data appropriately. The calculations were done using NONMEM program. After the

concentration at 4 hours was calculated the input rate to reach this concentration with 10 minutes

and 30 minutes, respectively was estimated. As we assumed inhalation volume and frequency

being constant, the external air concentration was obtained by eliminating the constant.

 Outcome of the calculations: k which is the first order elimination constant was 2.74/ hr; the

corresponding half life is 0.25 hrs. The concentration at 4 hours was 65 ± 10 �mol/L(mean ± 2
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SD) for 430  ppm. The external air concentration to reach this concentration within 10 minutes is 

1165 ±180 ppm (mean ± 2 SD) and within 30 minutes 570±87.5 (mean ± 2 SD).

Conc. (�mol/L) 65 (mean) 55(-2SD) 50(-3SD)

10 min 1165ppm 985 ppm 896 ppm

30 min 570 ppm 482.5 ppm 438 ppm

For visualization see figures (Attachment 5).

Derivation of  AEGL-3 (10 minutes and 30 minutes):

At the NAC/AEGL-20 meeting the AEGL-3 values for xylene were discussed. As the key study

was a study with 4-hours of exposure,  extrapolation to shorter time periods was necessary. It has

been considered to use a toxicokinetic approach to calculate AEGL-3 values for 10 minutes and

30 minutes.

The following assumptions were made: (1) the toxicological endpoint and the intensity of

toxicological effect should be the same as observed after administration of 930 ppm for 4 hours;

(2) it is the concentration and not the amount of the substance (AUC) which is responsible for the

effect, qualitatively and quantitatively; (3) the data from kinetic studies in human volunteers (see

table 11, page 52 in the NAC/Draft: 12/2000 Attachment 2) are appropriate for further kinetic

calculations; (4) the data of m-xylene were used to represent the mixture of all xylenes; (5) the

kinetics of m-xylene are linear in the concentration/dose range which is under consideration.

Calculations: The data of three studies were used. The external concentration in the air multiplied

by inhalation volume and frequency was used as input rate. A one-compartment body model did

describe the data appropriately. The calculations were done using NONMEM program. After the

concentration at 4 hours was calculated the input rate to reach this concentration within 10

minutes and 30 minutes, respectively, was estimated. As we assumed inhalation volume and

frequency being constant, the external air concentration was obtained by eliminating the constant.

Outcome of the calculations: k which is the first order elimination constant was 2.74/hr with a 

corresponding half life 0.25 hrs. The concentration at 4 hours was 141 ± 25 �mol/L (mean ± 2

SD) for 930 ppm. The external air concentrations to reach this concentration within 10 minutes is

2526 ± 455 ppm (mean ± 2SD) and within 30 min is 1237 ± 221 ppm (mean ± 2 SD).

conc �/mol/L) 141 mean 116 (-2 SD) 103.5(-3 SD)

10 min 2526 ppm 2071 ppm 1790 ppm
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30 min 1237 ppm 1016 ppm 963 ppm

For visualization see figures (Attachment 5).

At the end of presentation and discussion, NAC/AEGL would need a very strong rationale to

support the inclusion of this method in TSD.  Further discussion will be continued in December

meeting.

CHLORINE DIOXIDE

CAS Reg. No. 10049-04-4

Chemical Manager: Bob Benson, US EPA

Staff Scientist: Cheryl Bast, ORNL

Bob Benson noted that a copy of the DuPont (1955) study in rats that was requested at the June

meeting was received. He presented the study and considered it as a key study that could  be used

for  the  development of three levels of AEGL values (Attachment 6). The AEGL-1 was based on

slight salivation, lacrimation, and chromodacryorrhea in rats exposed for 6 hours to 3 ppm of

chlorine dioxide (DuPont 1955).  Because of the highly reactive nature of the chemical and direct

chemical effect to the tissues, interspecies and intraspecies uncertainty factors of 3 each were

applied.  A modifying factor 2 was also applied to account for the sparse database.  Thus, the total

uncertainty/modifying factor is 20.  It was proposed by Steve Barbee and seconded by George

Rodgers  to adopt an AEGL-1 of 0.15 ppm for all time periods.  The motion carried unanimously

[YES:15; NO: 0; Abstain:0] (Appendix D).

The AEGL-2 was based on lacrimation, salvation, dyspnea, weakness, and pallor in rats exposed

to 12 ppm chlorine dioxide for 6 hours (DuPont 1955). Because of the highly reactive nature of

the chemical and direct chemical effect to the tissues, interspecies and intraspecies uncertainty

factors of 3 each were applied.  A modifying factor 2 was also applied to account for the sparse

data base.  The concentration-exposure time relationship was described by  Cn x t =K. In the

absence of chemical specific, empirically-derived values for the exponent, n, a value of  n=3 is

used when extrapolating to shorter time points and n=1 when extrapolating to longer time points

to provide conservative AEGL values.  The 30-minute AEGL-2 values was also adopted as the

10-minute AEGL-2 values due to the added uncertainty of extrapolating from a 6-hour study.  

 A motion was made by George Rodgers and seconded by Bill Bress to adopt AEGL-2 values as

1.4, 1.4, 1.1, 0.69, and 0.45 ppm for 10- and 30-minutes,1-, 4-, and 8- hours, respectively.  The

motion was approved unanimously. [ YES: 14; NO: 0; Abstain: 0] (Appendix D).

The AEGL-3 was based the same study by DuPont 1955 showing no deaths in rats exposed to 

26 ppm of chlorine dioxide for 6 hours.  Because the highly reactive nature of the chemical and

direct chemical effect to the tissues, interspecies and intraspecies uncertainty factors of 3 each

were applied.  A modifying factor 2 was also applied to account for the sparse data base.  The
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concentration-exposure time relationship was described by  Cn x t =K. In the absence of chemical

specific, empirically-derived values for the exponent, n, a value of  n=3 is used when

extrapolating to shorter time points and n=1 when extrapolating to longer time points to provide

conservative AEGL values.  The 30-minute AEGL-3 value was also adopted as the 10-minute

AEGL-3 value due to the added uncertainty of extrapolating from a 6-hours study.  A motion was

made by Bob Benson and seconded by Nancy Kim to accept the AEGL-3 values of  3.0, 3.0, 2.4,

1.5, and 0.98 ppm for 10 minutes, 30 minutes, and 1-, 4-, and 8- hours, respectively.  The motion

was also approved unanimously. [YES: 15; NO: 0; Abstain: 0] (Appendix D).     

  

AEGL 10 minutes 30 minutes 1 hour 4 hours 8 hours

AEGL-1 0.15 ppm 0.15 ppm 0.15 ppm 0.15 ppm 0.15 ppm

AEGL-2 1.4 ppm 1.4 ppm 1.1 ppm 0.69 ppm 0.45 ppm

AEGL-3 3.0 ppm 3.0 ppm 2.4 ppm 1.5 ppm 0.98 ppm

HYDROGEN FLUORIDE

CAS Reg. No. 7664-39-3

Chemical Manager: Larry Gephart, Exxonmobil

Staff Scientist: Sylvia Talmage, ORNL

This discussion was in response to the NAS/COT/AEGL comments on HF from the August 2001

meeting.  Sylvia Talmage made a brief overview of the issues raised by the NAS/AEGL on the

relative toxicity issue between HF and HCl (Attachment 7).  The NAS/COT/AEGL was

concerned that the AEGL values for HF and HCl did not reflect their known relative toxicities. 

The NAC  developed the AEGL values for HF and HCl independently, based on the empirical

data for each chemical.  It was noted that the relative toxicities of the AEGL-1 values of HF were

appropriate, but that the same value for the HCl AEGL-1 (1.8 ppm) was used across all time

periods, whereas two different values were used for the HF AEGL-1 (1.0 for the 10 minute, 30

minute, and 1 hour times and 0.5 ppm for the 4- and 8-hour times).   Adapting 1.0 ppm for all

time periods for the AEGL-1 values is consistent with other irritant chemicals and was deemed

appropriate based on the repeated nature of some of the HF exposures.  It was proposed by Mark

McClanahan and seconded by Ernie Falke to raise the 4- and 8-hour AEGL-1 values to 1.0 ppm.

The motion passed [YES: 13; NO: 0: Abstain: 1] (Appendix E).

Further discussion focused on the fact that for the AEGL-2 and -3, the relative toxicities of HF

and HCl are not consistent at AEGL timepoints beyond 1 and 4 hours, respectively.  The

inconsistency is driven by the fact that an n value of 1 is used for time scaling for HCl whereas an

n value of 2 is used for HF time-scaling.  It was suggested that further discussion in defense of the

values in both technical support documents should focus on the relative solubilities of these

chemicals, supported by the efficient scrubbing of low concentrations of HF in the nasal passages
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of test species (thus lowering the penetration to the lungs relative to HCl).  AEGL-1values are

summarized in the table below (new values are in bold type).

SUMMARY OF AEGL VALUES FOR HF AND HCl (ppm)

Classification 10-Minute 30-Minute 1-Hour 4-Hour 8-Hour

AEGL-1

HCl

HF

1.8

1.0

1.8

1.0

1.8

1.0

1.8

1.0

1.8

1.0

RESPONSES OF FEDERAL REGISTER COMMENTS 

TO THE  PROPOSED AEGL VALUES

Comments from the Federal Register Notice of May 2, 2001, on the proposed  AEGL values  for

phenol, methanol, and acrylic acid were received and discussed.  The NAC/AEGL  deliberation

of  these chemicals are briefly summarized as the following: 

PHENOL

CAS Reg. No. 108-95-2

Chemical Manager: Bob Snyder, EOSHI/RU

Staff Scientist: Peter Griem, FoBiG

Comments were received from The Phenol Regulatory Panel, American Chemistry Council

(ACC) and Department of Environmental Quality, State of Michigan (Michigan) regarding the

proposed AEGL-1 and- 2 values, the selection of uncertainty factors, the selection of key studies,

the time scaling  and other minor issues.   Dr. Ursula Gundert-Remy presented the Federal
Register comments for the Phenol AEGL Development Team.  Dr.  Gundert-Remy also presented

the AEGL Development Team’s  responses to these issues or concerns.  The NAC/AEGL

Committee  discussed both the comments and the responses.  The Committee found no

compelling reasons or data  to change the values or rationale for the AEGL in question at this

time. The ACC and Michigan did not provide any new information, and the key information used

to derive the  AEGL values was not overlooked. Therefore, based on a motion made by Bob

Benson and seconded by Mark McClanahan, the “Proposed” AEGL values were elevated to

“Interim” status. The motion was approved unanimously [YES: 15; NO: 0; Abstain: 0] (Appendix

F).  Comments from the Phenol Regulatory Panel, ACC (Attachment 8) and the Department of

Environmental Quality, Michigan (Attachment 9, Comment No.4) and the detailed responses

from the Phenol TSD Development Team (Attachment 10) are attached. 

METHANOL

CAS Reg. No. 67-56-1
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Chemical Manager: Ernie Falke, U. S. EPA

Staff Scientist: Peter Griem, FoBiG

Comments were received from Dr. John S. Morawetz, International Chemical Workers Union

(ICWU) regarding the proposed AEGL-1 and -2 values, the  selection of key studies, the time

scaling and other minor issues. Comments were also received from the Department of

Environmental Quality, State of Michigan, expressing support for the proposed AEGL values. Dr.

Ursula Gundert-Remy presented the Federal Register comments for the Methanol AEGL

Development Team. Dr. Gundert-Remy also presented the AEGL Development Team’s responses

to these issues and concerns. The NAC/AEGL Committee postponed the discussion because the 

data from Burbacher et al. (1999) may lead to new AEGL-2 values. Comments from ICWU by

John Morawetz  (Attachment 11), The Methanol Institute and addendum (Attachment 12),  the

Department of Environmental Quality, Michigan (Attachment 9, Comment No. 5) and the

detailed responses from the Methanol TSD Development Team (Attachment 13) are attached.

ACRYLIC ACID

CAS Reg. No. 79-10-7

Chemical Manager: Ernie Falke, U. S. EPA

Staff Scientist: Peter Griem, FoBiG

Comments were received from the Basic Acrylic Monomer Manufacturers, Inc. regarding the

proposed AEGL-1, -2 and -3 values; the selection of uncertainty factors; the selection of key

studies, and the time scaling and completeness of the considered data. Comments were also made

by Rohm and Haas Company regarding the proposed AEGL-1 values, the selection of the key

study and the time scaling. Comments were received from the Department of Environmental

Quality, State of Michigan, regarding the proposed AEGL-1, -2 and -3 values, the selection of

and given rationale for uncertainty factors and other minor issues. Dr. Ursula Gundert-Remy

presented the Federal Register comments for the Acrylic Acid AEGL Development Team.  She

also presented the AEGL Development Team’s responses to these issues and concerns.   Clay

Frederick, Rohm and Haas Company, made a brief presentation to express his concern on the

process of deriving the proposed AEGL values including AEGL-1 definition, nasal irritation

reversibility, olfactory ageing, and a recent publication (Attachment 14) and agreed to provide

additional information to NAC/AEGL for the continuing discussion in the next meeting. The

NAC/AEGL Committee then discussed both the comments and the responses and decided to

postpone the discussion to the next meeting because more time is needed to complete the

discussion. Public comments from the Basic Acrylic Monomer Manufacturers, Inc. (Attachment

15), and the Department of Environmental Quality (Attachment 9, Comment No.1) and the

detailed responses from the Acrylic Acid TSD Development Team are attached (Attachment 16). 

Review of 10-minutes AEGL Values
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ETHYLENIMINE

CAS Reg. No. 151-56-4

Chemical Manager: Mark Mc Mclanahan, CDC

Staff Scientist: Kowetha Davidson, ORNL

In response to the comments made at the NAS/AEGL meeting in  March 2001, efforts were made

to revisit the issue of developing AEGL-1 values for ethyleneimine.   A brief presentation was

made by Mark McClanahan to derive AEGL-1 by dividing the AEGL-2 values by a factor of 2

because the average difference between AEGL-2 and 3 values is approximately 2 (Attachment

17).  The AEGL-2 values were based on a  no-effect-level for lethality in the guinea pig exposed

at 10 ppm for four hours.  However, it was pointed out by Marc Ruijten that  he believed the

ACGIH has reported odor values which range from 0.6 to 2.0 ppm.    Marc offered to use the

procedures described in the “Guidance for the Application of Odor in the Derivation of 
AEGL-1" to develop a “Level of Annoyance (LOA)” for ethyleneimine as well as

propyleneimine.  They will then be discussed at the December meeting.

CHLORINE

CAS Reg. No. 7782-50-5

Chemical Manager: Larry Gephart, Exxonmobil

Staff Scientist: Sylvia Talmage, ORNL

Sylvia Talmage made a brief presentation on chemical toxicity information pertinent to the

development of 10-minute AEGLs (Attachment 18). The AEGL-1 for chlorine was based on an

exercising atopic individual (supported by a study with asthmatics) which allowed application of

an intraspecies uncertainty factor of 1.  Based on the fact that asthmatic reaction to chemicals is

more concentration related than time related, the NAC/AEGL proposed to adapt the same value

of  the 8-hour NOAEL for the exercising atopic individual of 0.5 ppm across the 10 minute to

8 Hours times for AEGL-1 values.  The motion was proposed by Mark McClanahan and

seconded by Ernie Falke.    The motion carried [YES: 13; NO: 0; Abstain: 2 ] (Appendix G).

The AEGL-2 values were based on a 4-hour exposure of an exercising atopic individual

(supported by a study with asthmatics) to 1 ppm which allowed application of an intraspecies

uncertainty factor of 1.  Values for the AEGL-2 were time scaled.  In order to be protective of

asthmatics and because the original data point was a 4-hour exposure, it was proposed that the 10-

minute AEGL-2 be set equal to the 30-minute value of 2.8 ppm.  Mark McClanahan moved to

accept the value of 2.8 ppm for the 10-minute AEGL-2.  There was a second of the motion by

Ernie Falke.  The motion carried [YES:12; NO: 2; Abstain:1] (Appendix G).

Time-scaling was considered appropriate for the 10-minute AEGL-3.  The time-scaled AEGL-3

value was 50 ppm.  It was also moved by McClanahan and seconded by Falke to accept the
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proposed value of 50 ppm. The motion carried [YES: 12; NO: 2; Abstain: 1] (Appendix G). 

SUMMARY OF AEGL VALUES FOR CHLORINE [ppm (mg/m3)]

Classification 10-Minute 30-Minute 1-Hour 4-Hour 8-Hour Endpoint

AEGL-1 0.5

(1.5)

0.5

(1.5)

0.5 

(1.5)

0.5

(1.5)

0.5

(1.5)

No clinical signs in atopic

and asthmatic individuals

AEGL-2 2.8

(8.1)

2.8

(8.1)

2.0

(5.8)

1.0

(2.9)

0.7

(2.0)

Clinical signs in atopic and

asthmatic individuals

AEGL-3 50

(145)

28

(81)

20

(58)

10

(29)

7.1

(21)

Lethality - rat

ANILINE

CAS Reg. No. 62-53-3

Chemical Manager: Bob Snyder, EOSHI/RU

Staff Scientist: Sylvia Talmage, ORNL

It was noted that there was only one well-conducted key study with aniline.  The endpoint in rats

as well as humans is formation of methemoglobin (Kim and Carlson, 1986) as commented by

Sylvia Talmage (Attachment 19).  Time-scaling with n = 1 had been considered appropriate for

the earlier derivation of 30-minute to 8-hour values as there appeared to be linear relationships

between aniline concentration and methemoglobin formation and the formation of

methemoglobin over time at a constant concentration.  In addition, the full effect of

methemoglobin formation is not present until several hours into an exposure.  Therefore, it was

considered appropriate to derive the 10-minute values for all AEGL levels by time scaling from

the earlier derived values.  The proposed time-scaled AEGL-1, -2, and -3 values were 48, 72, and

120 ppm based on amounts (22%, 41%, greater than 70% in rats) of the methemoglobin

formation, respectively.  George Rogers moved to adopt the 10-minute values as presented; the

motion was seconded by Bob Snyder.  The motion unanimously approved [YES: 16; NO: 0;

Abstain: 0] (Appendix H).

CARBON TETRACHLORIDE

CAS Reg. No. 56-23-5

Chemical Manager: Bill Bress, ASTHO

Staff Scientist: Bob Young, ORNL

Chemical toxicity information was described briefly by Bill Bress (Attachment 20).  The data
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used in deriving the values for AEGL-1 and AEGL-2 came from human studies by Davis (1934). 

AEGL-1 endpoint was the nervousness and slight nausea when exposed to 158 ppm of CCl4 for

30 minutes.  The 10-minute AEGL-1 was extrapolated from Cn x t=K, where n=2.5 and UF=10

was applied  for protection of sensitive populations. The proposed AEGL-1 value of 25 ppm was

obtained.  The AEGL-2 endpoint was the nausea, vomiting, and headache in subjects exposed to

1191 ppm for 15 minutes.  The 10-minutes AEGL-2 was also derived with the same parameters

and  calculated as 140 ppm.  AEGL-3 values were derived from studies conducted by Adams et

al. (1952) and Dow Chemical Co. (1986) by estimating the LC01 at 1 hour in lethality of rats. The

AEGL-3 had a total  UF of 30 (10 for protection of sensitive individuals and 3 for interspecies

variability).  The AEGL-3 value was calculated as 350 ppm.  A motion to accept these values as

presented was made by Mark McClanahan and seconded by Dave Belluck. The motion was

unanimously approved (YES:16, NO:0, Abstain: 0) (Appendix I).

The following note was submitted by John Morawetz during the process of highlights approval at

NAC/AEGL-23 meeting.  “ John Morawetz  was unable to attend the September meeting and the

discussion of  carbon tetrachloride.  He strongly disagreed with the 10 minutes AEGL-3 level of

350 ppm based on the fatality described by Norwood (1950) and proposed that the 30 minutes

value of 230 ppm be used for 10 minutes as well.”

CHLOROFORM

CAS Reg. No. 67-66-3

Chemical Manager: Steve Barbee, Arch Chem. Inc.

Staff Scientist: Bob Young, ORNL

Chemical toxicity information of chloroform for deriving the 10-minute values was presented by

Steve Barbee (Attachment 21).  There was concern about using fetotoxicity data (Schwetz et al.,

1974)  to establish very short term exposure values.   In addition, the AEGL-3 levels proposed

were significantly lower than levels which had been safely used in humans for decades.  

Therefore, the data will be examined again at the next  meeting.

ARSINE

CAS Reg. No. 7784-42-1

Chemical Manager: Richard Thomas, ICEH

Staff Scientist: Bob Young, ORNL

Chemical toxicity information for arsine was presented by George Rusch (Attachment 22).  The

10-minutes AEGL-1 value was not recommended because the steep dose-response relationship, 

mechanism of toxicity, and toxicity occurs at or below the odor threshold. The AEGL-1 value

could be greater than the AEGL-2 values for the corresponding time period.

AEGL-2 values were derived from the Peterson and Bhattacharyya (1985) study using a NOAEL
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of 5 ppm from the absence of  hematological changes in mice following a 1-hour exposure. 

According to the SOP, n=3 is applied for this case to extrapolate from 1 hour to 10-minutes. A

total UF of 30 was applied ( based on 10 for interspecies variability and 3 for intraspecies

variability).  The 10 minute AEGL-2 value was 0.30 ppm. 

Again the data of Peterson and Bhattacharyya (1985) provided for an estimation of the lethality

threshold (15 ppm) in mice.  Using n=3 and the same total UF of 30,  a 10 minute AEGL-3 value

was derived as 0.91 ppm.  A motion was made by George Rogers and seconded by Bob Benson to

not recommend a 10-minute AEGL-1.  In addition to accept 10-minute  AEGL-2 of  0.3 ppm; and

10-minute  AEGL-3 of  0.91 ppm.   The motion was carried [YES: 15; NO: 0; Abstain: 0]

(Appendix J).

Due to time constraint, three hydrazine analogs  were considered needing a group comparison and

evaluation and were subsequently passed over until the next meeting in December.

TOPICAL ITEMS FOR DISCUSSION

GUIDANCE FOR THE USE OF ODOR IN AEGL-1 DEVELOPMENT 

Because circumstances curtailed the meeting on September 11 (Tuesday), Marc Ruijten presented

a brief overview of  “Guidance for the Application of Odor in the Derivation of 
AEGL-1" to the committee on Wednesday morning. A handout was distributed prior to the

meeting by e-mail as well as made available at the meeting (Attachment 23).  Marc briefly

discussed the definition of  “Level of Annoyance (LOA)” and criteria of the derivation for odor

during accidental exposure.  If LOA is lower than the concentration which causes other

responses, such as irritation, it is considered as an estimate for an AEGL-1.  More discussion with

sample chemical illustrations will be delivered  in the December meeting.   

Administrative  Matters

The next meeting, NAC/AEGL-23, has been set for December 3-5, 2001, in San Antonio, Texas. 

Lodging and conference facilities have been set up at the Holiday Inn Riverwalk by John Hinz

(local host).  More information about the upcoming meeting will be provided by John soon.

Consideration of the April 2002 meeting (NAC/AEGL-24) was taken up and though Nashville,

TN was proposed in conjunction with the Society of Toxicology annual meeting after discussion

regarding other meetings and dates, further consideration was given to Washington, D.C. again

for April 9-11, 2002.   
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The meeting highlights were prepared by Hanks Spencer and Po-Yung Lu, Oak Ridge National

Laboratory.
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The attachments were distributed during the meeting and will be filed in the EPA Docket Office.
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Attachment 4. Data Analysis of HFE-7100

Attachment 5. PBPK Data Analysis of Xylenes

Attachment 6. Data Analysis of Chlorine dioxide

Attachment 7. Data Analysis of Hydrogen fluoride
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Attachment 10. Response of Federal Register Comments of Phenol AEGL Development Team

Attachment 11. Federal Register Comments from ICWU (John Morawetz)

Attachment 12. Federal Register Comments  ans addendum from The Methanol Institute

Attachment 13 Response of Federal Register Comments of Methanol AEGL Development         

Team

Attachment 14. Federal Register Comments from The Rohm and Haas Company

Attachment 15. Federal Register Comments from The Basic Acrylic Monomer Manufacturers,

Inc.

Attachment 16.    Response of Federal Register Comments of Acrylic acid AEGL Development     

                       Team

Attachment 17. Data Analysis of Ethyleneimine

Attachment 18. Data Analysis of Chlorine

Attachment 19 Data Analysis of Aniline

Attachment 20. Data Analysis of Carbon tetrachloride

Attachment 21. Data Analysis of Chloroform

Attachment 22. Data Analysis of Arsine

Attachment 23.   Guidance for the use of odor in AEGL-1 development
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Appendix A

National Advisory Committee (NAC)

for Acute Exposure Guideline Levels (AEGLs) for Hazardous Substances

Final Meeting 21 Highlights

June 11-13, 2001

U.S. Department of Transportation

DOT Headquarter/Nassif Building, Rooms 8236-8240

400 7th Street, S. W., Washington, D. C.

INTRODUCTION

George Rusch, NAC/AEGL Chair, opened the meeting with welcoming remarks along with 

AEGL Program Director, Roger Garrett, who also welcomed the committee members and

guests.  Thanks were conveyed to George Cushmac for making the necessary arrangements for

the meeting and to the Department of Transporation (DOT) for providing the facilities.  

The approval of the meeting highlights for NAC/AEGL-20  were postponed until John

Morawetz’s arrival in the afternoon since he had provided input for the revision of the hydrogen

cyanide section as well as other sections.  After a brief period of review and discussion, a motion

was made by Mark McClanahan and seconded by Doan Hansen to approve the meeting

highlights with minor editorial changes.  The revised highlights of NAC/AEGL-20 are attached

(Appendix A).  The motion was unanimously approved (Appendix B)

The highlights of the NAC/AEGL-21 meeting are presented below along with the meeting

agenda (Attachment 1) and the attendee list (Attachment 2). Ballots were taken during the

meeting and are incorporated into the appropriate chemical-specific section.

GENERAL INTEREST ITEMS

Roger Garrett expressed the importance of the AEGL development process and the valuable

contributions of the NAC/AEGL Committee.  The AEGL values developed by the committee are

extremely useful for many domestic and international groups.  More input from these groups on

the overall development of the AEGL values is expected in the future.

The next meeting was set for September 11-13, 2001, at this same DOT facility.  At the

suggestion of John Hinz, the last meeting of the year will be held (tentatively) from December 3-

7, 2001, in San Antonio, Texas.  After local lodging arrangements are finalized, John Hinz will

notify the NAC/AEGL members and guests.
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REVIEW OF PRIORITY CHEMICAL FOR AEGL VALUES

BORON TRIFLUORIDE, CAS Reg. No. 763-07-2

Boron Trifluoride: Dimethyl ether, CAS Reg. No. 353-42-4

Chemical Manager: George Rusch, Honeywell, NAC/AEGL Chair

Staff Scientist: Claudia Troxel, ORNL Staff Scientist

The review was presented by Claudia Troxel (Attachment 3).  Quantitative toxicity data were not

available for the boron trifluoride:dimethyl ether complex.  Because the complex breaks down

into dimethyl ether and boron trifluoride, the AEGL derivations were based upon boron

trifluoride toxicity data alone.  The following summary is what was proposed, but no vote was

taken.  These values are to be reconsidered at the next AEGL meeting.

The proposed AEGL-1 derivation is based upon the statement that a concentration of 1.5 ppm

(4.1 mg/m3) boron trifluoride has a “rather pleasant acidic odor,” indicating that the odor

threshold had been reached.  Although the worker noted the smell of boron trifluoride to be

pleasant, it is likely that others would find the odor unpleasant.  This level does appear to be near

the threshold for irritant effects: the subchronic study by Rusch et al. (1986) reports that minimal

signs of irritation were noted in rats exposed to 2 or 6 mg/m3 for 6 hours/day, 5 days/week for 13

weeks.  An interspecies uncertainty factor was not needed, and an intraspecies uncertainty was

not applied to account for inter-individual differences because the odor was not irritating.  The

value was set equal for all AEGL time-points because the endpoint is based on odor.

Data were not available for derivation of an AEGL-2.  Because data meeting the definition of an

AEGL-2 defined endpoint were not available and the dose-response curve for lethality was steep

(Rusch et al, 1986), it was proposed that the AEGL-3 levels be divided by 3 to obtain an estimate

of the AEGL-2.  

The proposed AEGL-3 derivation is based upon the 4-hour LC50 value of 1200 mg/m3

determined by Rusch et al. (1986).   An interspecies uncertainty factor of 10 was applied because

there appeared to be some species differences in sensitivity to boron trifluoride, with the guinea

pig being the most sensitive to lethality.  An intraspecies uncertainty factor of 3 was applied

based on the evidence that boron trifluoride acts as an irritant. 

Experimentally derived exposure values are scaled to AEGL time frames using the default value

of n = 1 for extrapolating from shorter to longer exposure periods and a value of n = 3 to

extrapolate from longer to shorter exposure periods.  The 10-minute value was set equal to the

30-minute value because it is not considered appropriate to extrapolate from a 4-hour to a 10-

minute time point.

The proposed values are listed in the tables below.  AEGL values are given in terms of mg/m3

because boron trifluoride gas becomes an aerosol upon contact with moisture in the air.
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Summary of AEGL Values

Classification

Exposure Duration

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

AEGL-1 4.1 mg/m3 4.1 mg/m3 4.1 mg/m3 4.1 mg/m3 4.1 mg/m3 

AEGL-2 27 mg/m3 27 mg/m3 21 mg/m3 13 mg/m3 6.7 mg/m3

AEGL-3 80 mg/m3 80 mg/m3 63 mg/m3 40 mg/m3 20 mg/m3

Several NAC/AEGL members thought that the guinea pig appeared to be more sensitive.  A

question arose as to whether there was a sex differential in the studies. It was reported that it was

minimal.  Further questions concerned the time at which the signs of toxicity appeared in the

study and the possibility of using a BMD approach with the data.  It was also mentioned that

obtaining the individual animal data from the Rusch et al. study might prove useful.  Final

conclusion was that these comments and suggestions will be addressed in a revised TSD for final

review in the next meeting.

CHLORINE DIOXIDE, CAS Reg. No. 10049-04-4

Chemical Manager: Robert Benson, US EPA

Staff Scientist: Cheryl Bast, ORNL Staff Scientist

Cheryl Bast presented a review of the Chlorine Dioxide TSD (Attachment 4) and described a

summary of an unpublished industrial study from the 1950s (DuPont) that had not yet been

obtained by the committee.   After extensive discussion it was decided that data were insufficient

for development of AEGL-1 values.  Ernie Falke made a motion, seconded by Robert  Benson,

not to develop AEGL-1 values for chlorine dioxide.  The motion carried for AEGL-1 [YES: 24,

NO: 0, Abstain:2] (Appendix C).   

AEGL-3 values were based on a study showing no lethality in rats exposed to 26 ppm for 6

hours (Dupont, 195x).  As rats appear not to be the most sensitive species, an interspecies

uncertainty factor of 10 was applied.  Chlorine dioxide is highly reactive and causes a variety of

serious adverse effects in the lung that are likely a direct chemical effect on the tissue in the

lung.  As this effect is not likely to vary greatly among individuals, an intraspecies uncertainty

factor of 3 was used.  Thus, a total uncertainty factor of 30 was applied.  The default values of

the exponent ‘n’ (n =1 for 8-hours, and n=3 for 10-min, 30-min, 1-hr and 4-hr) were applied for

scaling across time.  The motion was made by Bob Snyder and seconded by John Hinz to adopt

the AEGL-3 values presented in the table below. The motion was approved [Yes: 24; No:2;

Abstain: 0] (Appendix C).

AEGL-2 values were obtained by dividing the AEGL-3 values by 3 as there is no appropriate

study using a single exposure showing effects consistent with the definition of AEGL-2.  This
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approach is supported by several repeat-exposure studies in rats.   A motion was made by Mark

McClanahan and seconded by Larry Gephart to accept the AEGL-2 values presented in the table

below.  The motion was approved [YES: 17; No: 6  Abstain: 3] (Appendix D).

The values for chlorine dioxide are contingent on obtaining the DuPont study and verifying that

the summary used accurately reflects the study design and results.  If this is the case, then the

revised TSD will be provided to the NAC/AEGL for approval.  Otherwise, the NAC/AEGL will

discuss this chemical at a future meeting. 

Proposed AEGL Values for Chlorine Dioxide

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

AEGL-1 NR NR NR NR NR

AEGL-2 0.97 ppm 0.67 ppm 0.53 ppm 0.32 ppm 0.21 ppm

AEGL-3 2.9 ppm 2.0 ppm 1.6 ppm 0.97 ppm 0.63 ppm

NR=Not Recommended

N, N-DIMETHYL FORMAMIDE, CAS Reg. No.68-12-2

Chemical Manager: Loren Koller, OSU

Staff Scientist: Claudia Troxel, ORNL Staff Scientist

Claudia Troxel presented an overview of available data/information on production, physical

aspects and exposure effects of N, N-dimethyl formamide (DMF) (Attachment 5).   

The AEGL-3 was based on a study by MacDonald (1982) in which groups of 3 male and 3

female rats were exposed to 3700 ppm DMF for 1 or 3 hours with no mortality, while exposure

for 7 hours resulted in 83% mortality.  Clinical signs were limited to excess grooming in all

exposure groups, with lethargy additionally noted in rats exposed for 7 hours.  A no-effect level

for lethality at 3700 ppm for 3 hours was chosen for the derivation.  A total uncertainty factor of

30 was applied to the data.  An interspecies uncertainty factor of 3 was applied based upon the

fact that the mechanism of toxicity is believed to be related to the metabolism of DMF, and

evidence indicates that the primary enzyme responsible for metabolism of DMF (P450 2E1) is

similar in both rats and humans.  Additionally, occupational exposures in humans demonstrate

similar hepatic effects as those seen in animals (cats, mice, rats) following repeated exposure to

DMF.  Although the mechanism of action has not yet been clearly defined, limited species

differences have been identified in the manifestation of toxicity.  An intraspecies uncertainty

factor of 10 was applied to account for inter-individual differences in levels of P450 2E1 (which

can be induced by alcohol consumption).  Additionally, based upon the proposed mechanism of

action, detoxification of the reactive intermediate is dependent upon conjugation with

glutathione.  If glutathione levels are depleted due to other reasons, the potential exists for

greater exposure to the reactive intermediate.  AEGL-3 values were scaled across time using an
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n=3 for extrapolation to 10 and 30 minutes and 1 hour, and an n=2 for extrapolation to 4 or 8

hours.  A default value of n of 2 was chosen instead of a default value of n of 1 based on

available human data in which individuals were exposed up to 87 ppm DMF for 4 hours with no

reported effects.  A default value of n of 1 would result in AEGL values that are inconsistent

with these data.  A motion to adopt the  values of AEGL-3 (in table below) was made by Loren

Koller and seconded by Richard Thomas. The motion was approved [YES:15; NO: 6; Abstain:

5] (Appendix D).

AEGL-2:   Data meeting the definition of an AEGL-2 defined endpoint were not available. 

Therefore, a motion to use the AEGL-3 value and divide by 2 was proposed by Jonathan Borak

and seconded by Loren Koller.  The motion was approved [YES:14; NO: 7; Abstain: 5]

(appendix D).

AEGL-1:  Ernie Falke immediately proposed a motion that the Committee not recommend a

value for AEGL-1; it was seconded by George Rogers.  The motion was approved [YES:20, NO:

5; Abstain: 0] (Appendix D).

Later, it was suggested that the Committee request data from major producers to improved the

quality of TSD, if new data become available. After the vote, there was a  considerable

discussion on AEGL-1 , the Committee again decided there were insufficient data to set an

appropriate value though some thought that enzyme changes fall under the AEGL-1 definition. 

It was noted that the IARC suggestions should be addressed before we leave the chemical.  

Summary of AEGL Values

Classification

Exposure Duration

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

AEGL-1 NR NR NR NR NR

AEGL-2 160 ppm  110 ppm 90 ppm 55 ppm 38 ppm

AEGL-3 320 ppm  220 ppm 180 ppm 110 ppm 76 ppm
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REVIEW OF CHEMICALS WITH ISSUES FROM PREVIOUS MEETINGS

HYDROGEN CYANIDE : revisit of AEGL-1

Chemical Manager:  George Rodgers, AAPCC

Staff Scientist:  Sylvia Talmage, ORNL Staff Scientist

The discussion focused on the supporting scientific evidence of AEGL-1 values as pointed out

by John Morawetz.  George Rodgers and Sylvia Talmage  proposed three options to handle the

matter (Attachment 6).  The committee agreed that option 3 be used with the added  statement,

“The committee agreed the Leeser study generally supported the approved NAC/AEGL values. 

It is used as supporting evidence for AEGL-1 values derived from El Ghawabi et al., (1975).”

The AEGL-1 values are 2.5 , 2.5, 2.0, 1.3, and 1.0 ppm for the 10-min, 30 min, 1 hr, 4 hr, and 8

hr time periods, respectively as approved at the NAC/AEGL-19.  Following this change, the

committee approved the Meeting-20 Highlights (Appendix B, Refer to the INTRODUCTION

Section).

PHOSGENE:

Chemical Manager: Bill Bress, ASTHO

Staff Scientist: Cheryl Bast, ORNL Staff Scientist

Cheryl Bast presented Comments received from the Federal Register Notice of January, 2001

(Attachment 7)  There were questions on why the NAC/AEGL adopted the 30-minute AEGL-2

as the 10-minute AEGL-2 rather then extrapolating.  This approach was used since extrapolating

would yield a value similar to concentrations causing alveolar pulmonary edema in rats.  A

motion to retain the current values (10-minute AEGL-2 of 0.60 ppm and 30-minute AEGL-2 of

0.60 ppm) was made by George Rogers and seconded by Ernie Falke.  The motion carried

unanimously (Appendix E).  Another motion was then made by John Hinz and seconded by

Mark McClanahan to elevate AEGL values  from proposed to interim status.  The vote was

unanimous by a show of hands (Appendix E).

XYLENES:

Chemical Manager:  Loren Koller, OSU

Staff Scientist:  Claudia Troxel, ORNL Staff Scientist

The reevaluation of the AEGLs using the additional information provided by PBK modeling was

presented by Claudia Troxel (Attachment H).  Additionally, Ursula Gundert-Remy provided the

modeling information (Attachment I).  At the January 2000 NAC/AEGL meeting, AEGL-2 and -

3 values were set equal across time based on the endpoint of central nervous system effects.  It

was felt by some of the committee that the 10- and 30-minute AEGL-2 and -3 values were too
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low.  Therefore, PBK modeling was performed to determine 10- and 30-minute AEGL-2 and -3

values.  Ursula Gundert-Remy performed  the modeling for — and p-xylene assuming a 1-

compartment model.  Kinetics for — and p-xylene were calculated from data on pp 52 of the

draft 12/2000 TSD

  m-xylene 10 min          30 min                                              

AEGL-2 1200 ppm 570 ppm 

AEGL-3 2500 ppm 1200 ppm

p-xylene 10 min          30 min                                                           

AEGL-2 3100 ppm 1200 ppm

AEGL-3 6700 ppm 2600 ppm

By show of a straw ballot (hands) the votes were essentially split over 1) Entirely using the

modeling numbers derived for m-xylene, 2) Using modeling numbers for both time intervals (1

to 8 hr model data), or 3) Using the older straight line numbers.  No final votes were balloted,

but the NAC/AEGL would like to look at the 95% C.L. for the next meeting and see if it could

be incorporated into the TSD document.  Ursula Gundert-Remy will be prepared to lead the

discussion.

HYDROGEN   SULFIDE:

Chemical Manager: Steve Barbee, Arch Chemicals, Inc.

Staff Scientist: Cheryl Bast, ORNL Staff Scientist

Steve Barbee led the discussion and explained that members of the NAC/AEGL had provided

questions on potential studies for AEGL-1 development. Zarena Post presented the Texas

Natural Resource Conservation Commission's (TNRCC's) response  to questions posed by the

NAC/AEGL committee members on the report by the Laboratory and Mobile Monitoring

Section of the TNRCC, "Corpus Christi Mobile Laboratory Trip, January 31-February 6, 1998;

Real-Time Gas Chromatography and Composite Sampling, Sulfur dioxide, Hydrogen sulfide,

and Impinger Sampling" and answered questions from the floor.  Figures were presented on

overheads that showed the concentrations of H2S measured by 2 separate sampling vans over the

course of the sampling trip and the times that staff reported symptoms (Attachment 10).

Questions concerned whether health effects could be attributed to hydrogen sulfide exposure, the

accuracy of the analytical measurement techniques, possible concurrent exposures, and

comparisons results from the two monitoring vans. 

Cheryl Bast then presented answers to questions on the Jappinen et al., 1990, and Bhambhani et

al., 1994 & 1996, studies (Attachment 11). These questions revolved around comparing the

actual concentrations of hydrogen sulfide inhaled in the TNRCC vs. Bhambhani and Jappinen

studies, concentration-response relationships, and differences in health effects between oral and

nasal exposures.  Steve Barbee then compared the Jappinen, Bhambhani and Texas studies with

regard to methodology and observed effects/applicability to AEGL-1 development.  A motion

was made by John Hinz and seconded by George Rogers that the committee adopt an AEGL-1
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based on headaches in asthmatic humans exposed to 2 ppm for 30 minutes (based on the

Jappinen et al 1990 report).  An uncertainty factor of 3 was applied since asthmatics may not be

more sensitive than healthy individuals to headache induction.  A modifying factor of 3 was also

applied to account for the fact that headache may be more severe than endpoints defined by

AEGL-1 and because of the shallow concentration-response curve for hydrogen sulfide.  Values

were scaled across time using the chemical-specific exponent of n = 4.36.  The motion carried.

(YES: 20; NO: 4; Abstain: 3) (Appendix F).

Proposed AEGL-1 Values for Hydrogen Sulfide

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

AEGL-1 0.25 ppm 0.20 ppm 0.17 ppm 0.12 ppm 0.11 ppm

TOPICAL ITEMS FOR DISCUSSION

USE OF ODOR IN AEGL-1 DEVELOPMENT:

The consideration of odor in AEGL-1 development to be presented by Marc van Raaij was

deferred to the September meeting.

USE OF RD
50

 DATA FOR DEVELOPMENT OF AEGLs

Larry Gephart presented an outline (Attachment 12) showing the location of irritation sites in the

respiratory tree.  Sensory irritation stimulates the trigeminal nerve and nerves in the respiratory

mucosa, while olfaction is sensed by Cranial Nerve 1 and specialized areas in the nasal area.  The

Yves Alarie method of determining sensory irritation was examined in the presentation.  Both

immediate and delayed responses were noted in the data.  Mechanistic considerations were

deemed important.  Comments from other Committee members included: Whether hypoxia

stimulated respiration and the difference in feed-back mechanisms between the two sites of

stimulation.  Other areas of consideration concerned differences in species response due to

postural changes to avoid irritant exposure and individual and anatomical differences.  The effects

of time vs. breathing rates for 30-minute exposures to primary irritants and other chemicals were

shown on the handouts.  A question of recovery and possible adaption was noted with the

information that some researchers have produced a conditioned response to exposure.  It was

suggested that RD50 values should not be based on chemicals that produce a mixed irritation

response (sensory + pulmonary).  It was suggested  that the NAC look at available human data

and compare the level of response to animal data.  Committee members noted that there are

several literature reviews that address irritancy data.  At the close of the discussion, Larry

Gephart requested that any data or literature citations that might be helpful in addressing the

subject be sent to him.

John Hinz outlined the use and application of the American Society for Testing and Materials

(ASTM) Standard Method E981-84 (re-approved 1996)(Attachment 13). E981-84 is based on Dr.
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Yves Alarie’s research published between 1966-82 and serves as the experimental design for the

studies now under contract at ExxonMobil Biomedical Sciences, Inc., in New Jersey. These

studies will attempt to quantitatively and comparatively characterize the potential of various jet

fuels to cause respiratory tract sensory irritation. 

The need for these studies was triggered a) by the United States Air Force (USAF) and the

Department of Defense program to replace JP-4 with a heavier, less volatile fuel, JP-8; and, b) by

the NAC/AEGL) targeting JP-8 for review.  The NAC/AEGL specifically recommended that the

USAF include irritancy studies – specifically Alarie’s upper respiratory tract sensory irritation

assay – in its study plans for JP-8.  The NAC/AEGL expects to incorporate such data into its risk

assessment for JP-8.  To address this request, the USAF in concert with Army and Navy

colleagues designed a comparative study using JP-4, JP-8 and JP-8+100 using a protocol

predicated on "E 981-84" to characterize and compare the relative potency of three jet fuels to

cause respiratory tract sensory irritation.

Per protocol, these fuels are being administered for 30 minute periods by means of a head-only

exposure system to groups of four male Swiss-Webster mice. Test atmospheres laden with these

fuels are presented as vapor-only (JP-4) or as a vapor/aerosol mixtures (JP-8, JP-8+100),

depending on the physicochemical properties of the fuels. Analytical sampling data should reveal

differences in the distribution and relative proportions of the hydrocarbon species contained in the

vapor and aerosol phases, and permit construction of each fuel’s dose/response curve.  Each

fuel’s RD50 will be derived from these curves and their propensity for respiratory tract sensory

irritation compared.   John Hinz expects to report his findings to the NAC/AEGL at its

December’01 meeting in San Antonio.

SENSITIVITY OF CHILD ASTHMATICS VS ADULT ASTHMATICS

 IN ACUTE EXPOSURES

An issue of the sensitivity of child asthmatics vs adult asthmatics with regard to acute exposures

was addressed by Ernie Falke.  Ernie presented the review of asthmatics and their relative

susceptibility to acute exposure in a lengthy attachment (Attachment 14).  The issues as set forth

in his review were: 1) Are normal children more susceptible than normal adults to irritant gases,

and 2) Are asthmatic children or adolescents more susceptible than adult asthmatics to exposure

to irritant gases?  His report indicated a definitive answer to these questions requires specific data

sets to allow appropriate comparisons: nonasthmatic children and healthy adults and asthmatic

children and asthmatic adults.  In both cases, exposures would be to a range of concentrations of

irritants sufficient to determine a threshold for a specific type and level of physiologically

significant response.  Relative susceptibilities of healthy  and asthmatic individuals were

considered and presented by AEGL levels.  There are no data to support the concern that child

asthmatics are more sensitive to exposure to irritant gases than adult asthmatics. 

PRESENTATION OF KAIF:  A COMPUTER-BASED SYSTEM   

TO EVALUATE POISONINGS

Boris Filatov, Director, and Vladimir Tchernov, Assistant Director, of the South Center for
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Chemical Emergencies of  Volgograd, Russia, presented an overview of a computer-based system

designed to recognize poisoning based on symptomatology following exposure to a toxic

chemical.  Boris and Vladimir noted that the South Center for Chemical Emergencies, Institute of

Hygiene, Toxicology and Occupational Pathology in Volgograd, Russia, was founded in 1971 as

a direct result of the Cold War and chemical weapons production.  Several thousand clinical

histories with symptomatologies were compiled in the files.  The Poisoning Differential

Diagnostics Computer Software System (KAIF) (Attachment 15) is designed to both help in

consultations with medical doctors and also train medical students.  It contains two different

inter-related software programs: DEFIT which is designed to recognize a chemical substance

causing an acute neurotoxic action, and NEUROTOPIC which determines the most afflicted area

in the nervous system.  The committee thanked Boris and Vladimir for their interesting and

informative presentation. 

COMMENTS AND RESPONSE ON FEDERAL REGISTER CHEMICALS:

66 FR21940, May 2, 2000 

DIBORANE

No comments were received from the Federal Register Notices of May 2, 2001.  A motion to

move the chemical from proposed to interim status was made by Jim Holler and seconded by

Doan Hansen.  The motion was approved unanimously by the NAC/AEGL (Appendix G). 

BORON TRICHLORIDE

No comments were received from the Federal Register Notices of May 2, 2001.  A motion to

move the chemical from proposed to interim status was made by Mark McClanahan and seconded

by John Hinz. The motion was approved unanimously by the NAC/AEGL (Appendix H). 

CARBON MONOXIDE

No comments were received from the Federal Register Notices of May 2, 2001.  A motion to

move the chemical from proposed to interim status was made by John Hinz and seconded by

Mark McClanahan. The motion was approved unanimously by the NAC/AEGL (Appendix I). 

CHLOROMETHYL METHYL ETHER

No comments were received from the Federal Register Notices of May 2, 2001.  A motion was

made by John Hinz and seconded by Mark McClanahan  to move the chemical from proposed  to

interim status. The motion was approved unanimously by the NAC/AEGL (Appendix J). 

PERCHLOROMETHYL MERCAPTAN

One Federal Register Notice response was received from Tomen Agro (Attachment 16).  The

comments were: the subchronic studies were not appropriate for short term exposure, an UF of 3



NAC/AEGL-21F 09/200111

x UF of 3 was only 9, the proposed 8-hour AEGLs for PMM are overly conservative when

compared to 8-hour acceptable exposure levels set by other organizations, the need to establish an

AEGL for PMM is not clear, and that Section B of the Notice is misleading as to the ability of

certain individuals to detect chemicals relative to the AEGLS.

Reply: Chemical Manager, Zarena Post, addressed the comments.  Zarena noted that we could

reassess the studies.  Zarena also noted that the UF is really the square root of 10, or 3.2.  The

NAC/AEGL noted that comparing AEGL values with the OSHA values is like comparing apples

and oranges.  The OSHA values are for chronic exposure of workers and limits, while the AEGL

values are for the general public and acute single exposures.  Chairman George Rusch  

suggested that Zarena send a letter of response within 60 days, and request that if there is

additional data to consider, it be made available for consideration in a revision of the TSD and be

discussed at the September meeting.  A motion to elevate the chemical to interim status was made

by John Hinz and seconded by Mark McClanahan.  The motion was approved unanimously by the

NAC/AEGL (Appendix K).

TETRANITROMETHANE

One Federal Register Notice response was received from the Michigan Department of

Environmental Quality (MDEQ) with regard to this chemical (Attachment 17, Comment No. 6). 

The state agreed with the derived AEGL values for tetranitromethane.  However, MDEQ

questioned that the cancer assessment in the TSD would have yielded a higher potency value (and

lower allowed exposures) if the incidence for adenoma/adenocarcinomas in the lung of the male

mouse instead of the female mouse had used for the calculation. 

Reply: Chemical Manager, Bill Bress addressed the concern.  The NAC/AEGL replied that a

review of the Global 86 runs conducted showed that the slope factor was ~5 % higher by using

the female than the male data.   The reason for the discrepancy between the MDEQ and the

NAC/AEGL results is unclear.  The MDEQ did not describe their method of calculating the slope

factor using the males.  MDEQ’s questioning of the appropriateness of estimating lifetime cancer

risk from acute exposure is perhaps the most important point here and the NAC/AEGL concluded

that the 5 % difference in potency factors is of no practical significance.  NAC/AEGL will adopt

the AEGL values as published in the Federal Register Notices of May 2, 2001.  A motion to

elevate the chemical from proposed to interim status was made by Mark McClanahan and

seconded by Bill Bress.   The motion was approved unanimously by the NAC/AEGL) (Appendix

L).

TOLUENE

One Federal Register Notice response was received from the Michigan Department of

Environmental Quality (MDEQ) with regard to this chemical (Attachment 17, Comment No. 7). 

The MDEQ commented that overall the AEGLs for Toluene seemed to be well reasoned. 

However, the 10-min. AEGL-1 of 260 ppm and the 30-min. AEGL-2 of 270 ppm may be

disproportionately close, but this could simply be reflective of a high threshold for irritation.  
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Reply: The comment was addressed by Chemical Manager Larry Gephart.  The NAC/AEGL

agreed that toluene concentrations of 260 ppm and 270 ppm are virtually identical.  However,

given the 3-fold difference in duration, the potential uptake of toluene could be 3-fold higher at

270 ppm for 30 minutes than 260 ppm for 10 minutes.  Also, the concentration of toluene

producing AEGL-1 effects (headache, eye irritation) are relatively close to those producing

AEGL-2 effects (uncoordination, mental confusion).  Hence, the “overlapping” noted occurs

throughout the proposed scheme (e.g. , the 30 min.  AEGL-1 value of 120 ppm is relatively close

to the 1 hour. AEGL-2 value of 190 ppm).  All AEGL-1 and -2 values were derived using n=2. 

So, the NAC/AEGL concluded that the proposed scheme is scientifically valid and should be

maintained.  A motion was made by Larry Gephart and seconded by Richard Thomas to elevate

toluene from proposed to interim status.  The motion was approved unanimously by the

NAC/AEGL (Appendix M).  

FURAN

One Federal Register Notice response was received from the Michigan Department of

Environmental Quality (MDEQ) with regard to this chemical (Attachment 17, Comment No. 8).

MDEQ expressed concerns in the following areas: l)  A  NOAEL was not identified in the only

quantitative toxicology study by Terrill et al. (1989), and 2) applying uncertainty factors in the

development of AEGL-2 and -3, especially the LOAEL to NOAEL conversion for the AEGL-2.

Reply:   Chemical manager George Rogers responded to the comments.  Both AEGL-2 and -3

values are based on a single rat study by Terrill et al. (1989).  The AEGL-2 values were based on

the threshold value for respiratory symptoms with an interspecies UF of 10, and intraspecies UF

of 3, and a modifying factor of 3 because of the limited data.  The AEGL-3 was based on the

NOEL for mortality with the same UFs. The NAC/AEGL committee discussed the suggestions

proposed by the Michigan DEQ, but felt that the present total UFs of 100 for each AEGL value

were adequate and that AEGL-2 values are not usually set on the basis of a NOEL.  A motion was

made by Mark McClanahan to elevate the chemical from proposed to interim status.  It was

seconded by Steve Barbee.  The motion was approved unanimously by the NAC/AEGL

(Appendix N).  

TETRACHLOROETHYLENE:

Two Federal Register Notice responses were received.  They are  from the Michigan Department

of Environmental Quality (MDEQ) (Attachment 17, Comment No. 2), and John Morawetz

(Attachment 19).

MDEQ noted that human data are preferred in the development of AEGLs.  They question the

accuracy /precision of the measured values when taking into account the descriptions of the

exposure estimates in the Rowe and Carpenter studies.  It was suggested that an UF be added for

the adequacy of the data.  MDEQ also questioned the reduction in the interspecies UF to 3 based

on rodents and humans experiencing similar effects when exposed to CNS depressants.  MDEQ

thought this reasonable for the pharmacodynamics, but that the pharmacokinetic portion of the
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uncertainty factor was not adequately addressed.  Statements were also made that the summary

noted no developmental anomalies, while the text describes some adverse effects in offspring. 

Lastly, they also questioned whether positive carcinogenicity data is considered in the derivation

of AEGLs.

John Morawetz raised a concern regarding the AEGL-2 values recommended by the AEGL

committee for tetrachloroethylene.  He felt that the Rowe study supported by the Stewart (1961)

study had indications that deserve greater weight in setting the AEGL-2 values.  He also

requested that the Committee reconsider and lower the current recommended AEGL-2 levels.  An

alternative proposal would be to start with the 600 ppm for 10 minutes and use an uncertainty

factor of 3 for human variability.

Reply: Chemical manager, Bill Bress, responded to the comments.  First, the NAC/AEGL

addressed the comments from John Morawetz.  The NAC/AEGL noted that the Rowe study has

indications that should be considered in setting the AEGL-2.   It was decided to set the 10- and

30-minute AEGL-2 values equal to the 1-hour AEGL-2 value of 230 ppm because the Rowe et al.

(1952) study demonstrated an exposure to 600 ppm for 10 minutes caused significant effects (eye

and nose irritation, dizziness, tightness and numbing about the mouth, some loss of inhibitions,

and motor coordination required great effort).  After applying an uncertainty factor of 3 for

intraspecies variation, the AEGL values based upon this study are consistent with the 1-hour

AEGL-2 value of 230 ppm.

With regard to the state of Michigan, it was felt by the NAC/AEGL that the UFs applied were

adequate. With regard to reproductive effects, the NAC/AEGL considered the lack of an increase

in litter effects as a lack of reproductive effects.  With regard to positive cancer data,  Robert

Benson will provide a slope factor for tetrachloroethylene, and an appendix with numbers based

on cancer as the endpoint of concern will be added to the TSD.

A motion was made by Robert Benson and seconded by John Morawetz to elevate the chemical

from proposed to interim status.  The motion was approved unanimously by the NAC/AEGL

(Appendix O). 

ALLYL ALCOHOL

One Federal Register Notice response was received from the Michigan Department of

Environmental Quality (MDEQ) with regard to this chemical (Attachment 17, Comment No. 3). 

MDEQ made two comments.  The first comment was that the values set for AEGL-1 were

constraining to the setting of the AEGL-2 and -3.  The second comment was that the TLV was 0.5

ppm while the AEGL-1 value was 1.8 ppm.  

Reply: AEGL values are set independently of other guidelines depending on the values and

effects found in the data.  The second comment was replied to by noting that the NAC/AEGL did

have a rational discussion on this topic.  It was noted that the TLV of 0.5 ppm is an 8 hr per day

exposure for the lifetime of the working individual while the 1.8 ppm AEGL value is for a single,
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acute exposure.  The AEGL value is different than the TLV based on the length of time of the

exposure as well as who the value is intended to protect.

A motioned was made by John Morawetz and seconded by Mark McClanahan to uphold the

current AEGL values.  The motion was approved by the NAC/AEGL (YES: 22; NO:1; Abstain:

0) (Appendix P).  

Additional comment was made during the NAC/AEGL meeting by Will Bell from Lyondale

manufacturing who noted that the committee did a very good job in preparing the document.

AGENTS  GA, GB, GD, GF, VX 

A total of four sets of comments from the FR notice (66FR21940; May 2, 2001) of proposed

AEGL values for the nerve agents GA, GB, GD, GF and VX were received.  They are:

1. Monty Herr of the Lawrence Livermore National Laboratory (LLNL; Attachment 19)

2. Christopher Bittner of the Utah Dept. of Environmental Quality, Division of Solid and

Hazardous Waste (UT DEQ; Attachment 20)

3. Paul Joe of the Centers for Disease Control and Prevention, Chemical Demilitarization

Branch (DHHS/CDC; Attachment 21)

4. LTC Paula Lantzer, Product Manager of the U.S. Army Soldier and Biological Chemical

Command, Chemical Stockpile Emergency Preparedness Program (USA

SBCCOM/CSEPP; Attachment 22).

An overall summary of the FR comment responses was presented by Annetta Watson

(Attachment 23) during the NAC/AEGL meeting.  For brevity in the meeting highlights, a

summary of the principal remarks made by each commentor and the corresponding NAC/AEGL

replies are provided below. Each original FR comment on nerve agents is presented in

Attachments 19-22, and is accompanied by detailed NAC/AEGL replies in bold face font.

Summary of Commentor No.1 Remarks: Monty Herr suggested a number of alternative values for

UFs, including inclusion of an additional MF for an incomplete agent-specific database for nerve

agents GA, GD and GF in comparison to the database for agent GB as well as noting that

selection of SFEMG changes as a protective definition of AEGL-2 effects suggests that an

Intraspecies UF < 10 is warranted.  In addition, Dr. Herr provided additional source citations of

technical and memo reports from Defense Research Establishment Suffield (Canada) and TNO

Prins Maurits Laboratory, The Netherlands; and made a number of editorial suggestions regarding

word selections, expanded treatment of certain source material, and alternate explanations of

experimental observations.   

Reply to Commentor No.1 by NAC/AEGL (Attachment 19): The database for G-agents as a

group is considered complete in that 

• experimental data are available for multiple species, including human (non-lethal)

• documented non-lethal and lethal endpoints exhibiting exposure-response data
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• known mechanism of toxicity; all endpoints represent response continuum to

anticholinesterase exposure 

• there are no uncertainties regarding reproductive/developmental effects, or

carcinogenicity

Since the mechanism of action is the same (cholinesterase inhibition), data uncertainty is reduced,

and target organ effects are similar but differ in magnitude.  The database for agent VX is

considered much less complete than the composite database for G-series agents; thus, application

of MF = 3  for agent VX is warranted and consistency in logic is maintained.  

The NAC/AEGL had considered an intraspecies UF<10 for determination of the AEGL-2 for

agent GB, but this option was previously rejected by a NAC/AEGL majority in favor of a UF =

10.

The additional citations are accepted with thanks and will be incorporated into the next edition of

the TSD as summarized in a new report currently in press by DRES in Alberta, Canada. If

analyses of these new experimental data indicate any need for a change in values of any nerve

agent AEGL estimate, the document developer will return to the NAC/AEGL for further

consideration.   

It is further noted that the primary VX concern of the Office of the Army Surgeon General is

focused on VX vapor rather than VX aerosol; a footnote will be added to each VX AEGL table

pointing out that the AEGL estimates for agent VX are for vapor exposure only. All necessary

editorial corrections will be made, and new reference material identified by Dr. Herr will be

incorporated in an appropriate manner.  

Summary of Commentor No. 2 Remarks: Christopher Bittner communicated an overall concern

that a single relative potency factor (“of 10") comparing agent VX to agent GB was, in his

opinion, not supported by information presented in Tables of the VX TSD and that the “relative

potency should be derived based on the experimental data that match...exposure regime and

toxicological endpoint.”  The Commentor further remarked that, in his opinion, the estimate of

n=2 is not based on VX-specific data, and that the MF should be equal to10 and not 3.

Reply to Commentor No. 2 by NAC/AEGL (Attachment 20): For Agent VX, there are

insufficient valid experimental data that match the needed “...exposure regime and toxicological

endpoint.” The TSD makes this finding very clear. 

The NAC/AEGL and commentor are in agreement on the need for more and better data

characterizing VX vapor toxicity.  As a consequence, the 

• NAC/AEGL identified research studies specifically designed to reduce

uncertainties in estimates  

• NAC/AEGL declared VX AEGL estimates “temporary” and subject to re-

evaluation in 3 years

• NAC/AEGL acknowledged existing data gaps and made practical suggestions for

collection of specific new data to elucidate dose-response curves and

determination of “n”
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Until additional data from well-conducted experimental studies are available, current assumptions

and value of “n” (=2) are reasonable, are supported by existing experimental data, and meet

requirements of the SOPs.  The fact that these AEGL estimates for Agent VX are considered

Temporary by the NAC/AEGL will be more highly emphasized in the next edition of the TSD

for presentation to the COT. 

Further, the Commentor is considering the range of relative potency ratios cited in Tables of

Agent VX TSD without making any distinction between primary (text boldface) and secondary

sources.  NAC/AEGL SOPs require use of primary source data for AEGL derivations; verifiable

EXPERIMENTAL data for humans, rats and rabbits provide a less variable range of ratios (range

= 4.2 to 33).  The NAC/AEGL determined that the Commentor’s remarks were made without

complete knowledge of the content of the NAC/AEGL SOPs, which were published in May,

2001.  Until additional data from well-conducted experimental studies are available, the current

relative potency approach (RP = 12) is reasonable, is supported by existing experimental data,

and meets requirements of the SOPs.

Use of the full default value of 10 for the MF is reserved for cases where there are truly no data;

that is the purpose of a default.  In the case of agent VX, despite the acknowledged database

limitations, much is known about the agent mechanism of action, and comparative experimental

data exist for humans as well as the rat and rabbit.  In the presence of limited data, the

NAC/AEGL considers use of a MF of 3 to be appropriate at this time.  

All necessary editorial corrections pointed out by the Commentor will be made.

Summary of Commentor No. 3 Remarks: There is no issue of disagreement.  The CDC Chemical

Demilitarization Branch is supportive of the NAC/AEGL effort, and wished to inform the

NAC/AEGL that the Branch is presently involved in a related area–that of developing long-term

occupational and general public exposure guidelines for airborne chemical warfare agents. 

Further, the Branch wished to state that they could benefit from being made aware of any

additional research or insight identified in the FR comment process and requested communication

of same from the NAC/AEGL.  

Reply to Commentor No. 3 by NAC/AEGL (Attachment 21): The NAC/AEGL welcomes

dialogue with the Chemical Demilitarization Branch of the National Center for Environmental

Health, CDC, and will be pleased to share information and analyses with the Branch on a

continuing basis.

Further, Dr. Mark McClanahan, NAC/AEGL member and staff scientist at the National Center

for Environmental Health, CDC, made personal contact with Dr. Joe prior to NAC/AEGL-21 and

communicated the NAC/AEGL’s wish to continue dialogue.  

Summary of Commentor No.4 Remarks: The complete statement of this Commentor’s remark is

presented below:  
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“As the Army proponent for emergency planning criteria for the U.S. stockpiled chemical warfare

agents, I have coordinated an Army review of the specified AEGLs for G-series and VX nerve

agents, and concur with the stated values.”  

Reply to Commentor No. 4 by NAC/AEGL: The comment provided by LTC Paula Lantzer

represents official concurrence by the proponent US Department of the Army agency that

originally commissioned development of AEGL estimates for the nerve agents.  The NAC/AEGL

welcomes this statement of official concurrence and its incorporation into the FR comment

process.

Following summarization of the FR comments and replies, the NAC/AEGL Chair George Rusch

invited comment by the NAC/AEGL guests, Boris Filatov and Vladimir Tchernov, Director and

Assistant Director, respectively, of the South Center for Chemical Emergencies (Volgograd

Research Institute of Hygiene, Toxicology and Occupational Pathology, Volgograd, Russia).  Dr.

Filatov counseled that it was important to develop planning estimates for use in potential

emergencies given that the chemical munitions in storage in both the USA and Russia were aging

and deteriorating.  Boris Filatov encouraged the NAC/AEGL process and members in their efforts

to develop appropriate estimates, and welcomed the opportunity to review the draft nerve agent

TSDs as a means of collaboration in the NAC/AEGL process for these compounds of mutual

international importance. 

At the close of discussion, Bill Bress moved that the status of the AEGL estimates for nerve

agents GA, GB, GD, GF and VX be elevated from “proposed” to “interim.”  Bill amended this

motion to include the proviso that the document developer return to the NAC/AEGL if evaluation

of any new information indicated any need for change in the AEGL estimates. The amended

motion was seconded by Glenn Leach.  The motion was carried (YES: 19; NO: 2; ABSTAIN; 0)

(see Attachment Q).  

ACRYLIC ACID

Two responses from the Federal Register Notice were received.  They were submitted by MEDQ 

(Attachment 17, Comment No. 1) and  The Acrylic Monomer Manufacturers, Inc. (Attachment

24).  Due to the international collaboration procedures, these comments will be evaluated by the

German Expert Group prior to the next NAC/AEGL discussion.  The comments will be discussed

by NAC/AEGL at the next meeting. 

PHENOL

Two responses from the Federal Register Notice were received.  They were submitted by MEDQ 

(Attachment 17, Comment No. 4) and The American Chemistry Council’s Phenol Regulatory

Panel (Attachment 25).  Due to the international collaboration procedures, these comments will

be evaluated by the German Expert Group prior to the next NAC/AEGL discussion.  The

comments will be discussed by NAC/AEGL at the next meeting. 
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METHANOL

Three responses from the Federal Register Notice were received.    They were submitted by

MEDQ  (Attachment 17, Comment No. 5 ),  the Methanol Institute (Attachment 26) and John

Morawetz (Attachment 27).  Due to the international collaboration procedures, these comments

will be evaluated by the German Expert Group prior to the next NAC/AEGL discussion.  The

comments will be discussed by NAC/AEGL at the next meeting. 

The meeting highlights were prepared by Hanks Spencer and Po-Yung Lu , Oak Ridge National

Laboratory.
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Agro, Inc. by Scott A. Mobley
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Mary Lee Hultin, Michigan Department of Environmental Quality.

Attachment   18. Federal Register Comments of Tetrachloroethylene by John Morawetz

Attachment   19. Federal Register Comments on G-agents and Agent-VX from LLNL by

Monty L Herr

Attachment   20. Federal Register Comments on Nerve agent VX from Utah Division of Solid   

                  and Hazardous Waste by Christopher Bittner

Attachment   21. Federal Register Comments on Nerve agents from Chemical Demilitarization

Branch of CDC by Paul Joe

Attachment   22. Federal Register Comments on TSDs of Nerve agents from US Army, LTC

Paula Lantzer

Attachment   23.     Summary of overall Federal Register Comments on proposed nerve agent        

                    AEGL estimates by Annetta Watson

Attachment   24. Federal Register Comments of Acrylic acid from The Acrylic Monomer

Manufacturers, Inc.

Attachment   25. Federal Register Comments of Phenol from American Chemistry Council 

Attachment   26. Federal Register Comments of Methanol from Methanol Institute

Attachment   27. Federal Register Comments of Methanol from John Morawetz
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