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INTRODUCTION

Welcoming remarks were conveyed by NAC Chairperson, George Rusch and Department of

Transportation meeting host, George Cushmac.  The Meeting Highlights for the NAC/AEGL Meeting 18

were reviewed and approved after minor changes (Appendix A). These changes are: (1) AEGL Phosgene

Development Team (Falke, Bast, Benson, McClanahan, and Morawetz) will come to the NAC/AEGL

Meeting 20 (January 2001) with two options: one will be to keep the number as proposed in the Federal
Register.  Another option will be to change it as proposed by the AEGL Development Team prior to the

meeting.  ORNL will send the original TSD as published in the Federal Register along with the proposed

version.  In a cover letter the AEGL Development Team it should state what they propose to do to

respond to the public and committee comments; and (2) Hydrogen cyanide: There was a concern from the

NAC/AEGL regarding the absence of the human exposure data in the TSD which reported on the Leeser

et al. 1990 study.  Following a brief discussion, it was decided to make the human exposure data available

and revisit this issue at the NAC/AEGL-20 meeting (January 2001). Roger Garrett (Program Director)

provided a perspective of the AEGL Program, its accomplishments, and future directions. 

The highlights for NAC/AEGL-19 are presented below and the meeting agenda (Attachment 1) and

attendee list (Attachment 2) are attached. 

GENERAL INTEREST ITEMS

Status of SOPs and Final TSDs

A brief overview of the status of the Standing Operating Procedures (SOPs) and the five final Technical

Support Documents was given by Ernest Falke and Roger Garrett.  These are in final preparation for

publication by the National Academy of Sciences Committee on Toxicology, Subcommittee on Acute

Exposure Guideline Levels (NAS/COT).

 

Comments from the NAS/COT on AEGLs

Several issues identified by the NAS/COT regarding AEGL development were briefly commented on by

Roger Garrett and referred to the summary sheets distributed prior to the meeting (Attachment 3).

Many concerns expressed by the COT/AEGL subcommittee on AEGL’s development are listed as

follows: (1) choice of effect concentration, (2) choice of endpoint, (3) choice of exposure protocol, (4)

AEGL definitions, (5) study quality, (6) TSD format; (7) values to be developed for AEGL-1, and

that AEGL values are very low numbers that are not always consistent with the known toxicity of the

chemicals and overall human experience.  

RESPONSE TO COMMENTS ON THE FEDERAL REGISTER NOTICE
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There was considerable discussion on how to address Federal Register comments.  Three proposals were

suggested:

Proposal No. 1:  The TSD Development Team (author, chemical manager, and reviewers) could make

changes to the content of the TSD and AEGL values and present these changes to NAC/AEGL for

approval.

Proposal No. 2:  The TSD Development Team could make changes to the content of the TSD but not
AEGL values, and present these changes to NAC/AEGL for approval.

Proposal No. 3:  The TSD Development Team could make recommendations to NAC/AEGL for the

changes on the content of the TSD and AEGL values.  After approval by NAC/AEGL, these

recommendations will then be incorporated into the TSD and be ready for NAS/COT AEGL

Subcommittee’s final review.

Chairman Rusch asked the committee for show of hands for approval.  The third proposal was

unanimously approved.  These was no support for either Proposal No. 1 or No. 2.

DEVELOPMENT OF 10-MINUTE AEGLS

AEGL values for 10-minute durations were proposed for several chemicals for which other AEGL values

had already been developed and approved by NAC/AEGL in earlier meetings.  

Allyl alcohol (CAS Reg. No. 107-18-6)

Mark McClanahan, chemical manager, presented the proposed 10-minute AEGL values for allyl alcohol

and the values for the other time periods using the conservative values for n of 1 and 3 according to the

SOP (Attachment 4).  The AEGL-1 10-minute value based on the odor detection threshold is identical

with that for the other time periods.  The AEGL-2 10-minute value is identical to the 30-minute value of

1.8 ppm according to the SOP because the data are from a 7-hour exposure study based on irritation in

rats.  The AEGL-3 10-minute value of 9.6 ppm is an extrapolation of animal data based on a 1-hour

exposure animal lethality study.  The Committee unanimously approved (motion by George Rodgers,

second by Bob Benson) adoption of the values for all three AEGL levels (Appendix B).

Boron trichloride (CAS Reg. No. 10294-34-5)

Mark McClanahan, chemical manager,  presented the proposed 10-minute values for AEGL-1, AEGL-2,

and AEGL-3 (Attachment 5).  The AEGL-1 and AEGL-2 values previously adopted by the committee

were derived values recommended as guidance values based on the hydrolysis product of boron

trichloride, hydrochloric acid.  Because, each mole of boron trichloride produces three moles of

hydrochloric acid upon hydrolysis, the previously approved AEGL-1 and AEGL-2 values for

hydrochloric acid were divided to obtain the corresponding values for boron trichloride.   The

hydrochloric acid AEGL-1 value is based on data for exercising humans and is 1.8 ppm for all time

values.  The boron trichloride value of 0.6 ppm for 30-minute through 8-hour, previously adopted by the

NAC/AEGL committee was proposed as the 10-minute value.   The proposed AEGL-2 10-minute value

(34 ppm) was derived by dividing the hydrochloric acid AEGL-2 value by 3, based on mouse RD50 data

and rat histopathology findings.  The proposed AEGL-3 10-minute value (170 ppm) was developed by

extrapolation based on one-third of the 1-hour boron trichloride LC50 value.  The extrapolation to 10

minutes used the value of 1 for n obtained from hydrogen chloride lethality data.  The committee
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unanimously approved (motion by George Rodgers, second by Steve Barbee) adoption of the three

proposed 10-minute values (Appendix C).  There was a suggestion that the use of the 3 as a modifying

factor for AEGL-2 levels should be explained more throughly in the TSD.

Chloromethyl methyl ether (CAS Reg. No. 107-30-2

The proposed 10-minute AEGL values were accepted (motion by Bob Benson, second by Richard

Thomas) (YES: 16; NO: 1; ABSTAIN:0) (Appendix D).  Cancer-based AEGLs have been re-calculated

using an adjustment factor of 6 instead of 2.8 to account for uncertainty in the stages of the carcinogenic

process.  Ernie Falke, chemical manager, presented the proposed 10-minute values for AEGL-1 (not

recommended), AEGL-2 (0.076 ppm), and AEGL-3 (1.2 ppm) according to SOP guidance of applying n
of 1 and 3 in the time scale extrapolation. (Attachment 6).  It was the consensus of the NAC/AEGL that

the cancer risk levels be added as in Appendix section of TSD and that an explanation regarding

confidence in these values also be included (motion by Bob Benson, second by Richard Thomas)

(Appendix D).

Diborane (CAS Reg. No. 1928-45-7)

Jim Holler, chemical manager,  presented the 10-minute AEGL values (Attachment 7).  Following

discussion on alternative approaches (i.e., use of 15-minute LC50 for the 10-minute AEGL-3 value), the

following 10-minute AEGL values proposed were accepted: AEGL-1- not recommended due to the lack

of data;   AEGL-2 value was set at 2.0 ppm; and AEGL-3 value was set at 7.3 ppm.  The 10-minute

AEGL-2 & 3 values were set to equal to the 30-minute values (motion made by  Richard Thomas, second

by Jim Holler) (AEGL-1: YES, unanimously; AEGL-2: YES: 17; NO: 2; ABSTAIN: 0; AEGL-3: YES:

19; NO: 1; ABSTAIN: 0) (Appendix E). 

Furan (CAS Reg. No. 111-00-9)

George Rodgers, chemical manager,  presented the 10-minute AEGL values (Attachment 8) as well as

AEGLs adjusted by application of default n values of 1 and 3 rather than 2.  Ten-minute values of  18

ppm and 52 ppm for AEGL-2 and -3, respectively, were proposed based upon the 1-hour exposure data

from Terrill et al. (1989) and an n of 3.  The values were approved unanimously (motion by Mark

McClanahan, second by David Belluck) (Appendix F).  No AEGL-1 values were developed. It was

recommended that the “ID” designation (insufficient data) for missing values be changed to “NR” (Not

Recommended).

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

Jim Holler, chemical manager,  presented the proposed 10-minute AEGL values (Attachment 9).  Due to

concerns expressed regarding the use of the empirically-derived n of 0.87, the deliberations were tabled

until the next meeting. It was suggested that a cover letter be added to the revised TSD to explain

changes. 

Tetrachloroethylene (CAS Reg. No. 127-18-4)

Bill Bress, chemical manager, presented the proposed 10-minute AEGL values (Attachment 10).  

A motion (George Rodgers, second by David Belluck) was made to accept the proposed 10-minute values

and 30-minute values as equal.  Some NAC/AEGL members expressed concern that the NAS might send

this chemical back because of the use of a chronic animal study for AEGL-2, when human studies were

available and felt that the AEGL-3 was too low when you compared the numbers to human data (AEGL-

1: YES: 19; NO: 1; ABSTAIN: 0; AEGL-2: YES: 16; NO: 4; ABSTAIN: 0; AEGL-3: YES: 16; NO: 2;

ABSTAIN: 2) (Appendix G).

Tetranitromethane (CAS Reg. No. 509-14-8)
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Ernest Falke presented the proposed 10-minute values for tetranitromethane (Attachment 11).  

The proposed values and the altered “n” value used to develop them were accepted (motion by George

Rodgers, second by Richard Thomas) (AEGL-1, -2, and -3: YES: 17; NO: 2; ABSTAIN: 0) (Appendix 

H).   It was suggested that the cancer risk values be added as an Appendix in the TSD and that

justification be added regarding the 8-hr AEGL-1 reflecting a 1 in 10,000 cancer risk.

Perchloromethyl mercaptan (CAS Reg. No. 594-42-3)

Zarena Post, chemical manager, presented the AEGL adjusted 10-minute values using an n value of 1 or 3

according to the SOP (Attachment 12).   A motion to accept the values as proposed was made by George

Rodgers and seconded by Richard Niemeier.  The motion passed (AEGL-1: YES: 17; NO: 1; ABSTAIN:

0; AEGL-2: YES: 17; NO: 1; ABSTAIN: 0; AEGL-3: YES: 18; NO: 0; ABSTAIN: 0) (Appendix I).  

REVISIT/RE-ASSESSMENTS OF CHEMICAL-SPECIFIC AEGLS

Hydrogen sulfide

A reassessment of the AEGLs for hydrogen sulfide were necessitated by concerns of the

NAS/COT/AEGL (COT/AEGL) Subcommittee regarding the quality of the study used to develop the

AEGL-1 values.  The COT/AEGL believed that the study of asthmatics would provide for more robust

and appropriate AEGL-1 values.  Cheryl Bast provided AEGL-1 values developed using this study

(Jappinen, 1990).  Several members of the NAC/AEGL indicated that the values (Attachment 13)

presented by the World Health Organization (WHO) allowed for defensible AEGL-1 values that were in

opposition to these values. As a result, no consensus was reached regarding the AEGL-1 values for H2S.

�Action Item: Following discussion, it was recommended that the COT/AEGL comments and the

overall data on H2S be reviewed by Cheryl Bast, Steve Barbee and George Alexeeff.  Furthermore, a

specific data analysis will be conducted by Mark Ruijten, Dave Belluck, and Zarena Post  regarding 

the WHO values with attention given to a definitive demarcation of odor and annoyance thresholds.  

The results of this analysis will be presented at the next NAC/AEGL meeting.  Steve Barbee will organize

a conference call to discuss general issues of H2S and to welcome the participation of  NAC members. 

AEGL PRIORITY CHEMICALS

Uranium hexafluoride, CAS Reg. No.  7783-81-5

Chemical Manager: George Rusch, Chair

Staff Scientist: Cheryl Bast, ORNL Staff Scientist

Cheryl Bast presented an overview of the pertinent data and development of the draft AEGL values

(Attachment 14), noting that the toxicity of UF6 included both a  renal toxicity and radiological

component.  Discussion ensued regarding the most appropriate endpoint for AEGL-1.  Additionally, it

was decided that an available accident report had notable deficiencies making it unsuitable for

development of AEGL values.  For AEGL-3, the relevance of the hydrogen fluoride (HF) component

(especially for shorter exposure periods) was discussed and the HF and UF6 AEGL values compared; HF

values were lower than those of UF6 for times >1 hour, equivalent at 1 hour, but greater for 4- and 8-hour

periods.  A motion was made by George Rodgers (seconded by Ernest Falke)  to accept UF6 values of

550, 100, 36, 4.4, and 1.6 mg/m3 for the 10-minute, 30-minute, 1-hr, 4-hr, and 8-hr values.  It was noted

that these values are consistent with the AEGL-3 values proposed for HF.  The motion passed YES: 18;

NO: 0; ABSTAIN: 0) (Appendix J).  The AEGL-2 values were based upon renal toxicity in dogs and an
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empirically-derived “n” value of 0.66.  The AEGL values based on this UF6 study would also be

protective of toxicity due to the HF component of UF6.  The motion made by Ernest Falke, seconded by

Steve Barbee) to accept the values of 28, 19, 9.6, 2.4 and 1.2 mg/m3 for the 10-minute, 30-minute, 1-hr, 4-

hr, and 8-hr passed (YES: 19; NO: 1; ABSTAIN: 0) (Appendix I).  For AEGL-1, several options were

considered; no AEGL values, AEGL values equivalent to HF, and use of the available accident

reconstruction report.  It was the consensus of the NAC/AEGL that for AEGL-1, HF values would be

more appropriate for the shorter time periods (<4 hrs) but that UF6 would be more relevant at 4 and 8

hours.  Therefore, the 10-minute, 30-minute, and 1-hr AEGL values for HF of 3.6 ppm were applied for

the same exposure durations for UF6.  For 4- and 8-hrs, no values were recommended for UF6.  A motion

was made by Tom Hornshaw (seconded by Richard Thomas) to accept these values; the motion passed

unanimously (YES: 19; NO: 0; ABSTAIN: 0) (Appendix J).

SUMMARY OF PROPOSED AEGL VALUES FOR URANIUM HEXAFLUORIDE (mg/m3)

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

AEGL-1  3.6 3.6 3.6 NR NR Equivalent to HF

AEGL-2 28 19 9.6 2.4 1.2 Renal toxicity in

dogs

AEGL-3 550 100 36 4.4 1.6 Lethality

G Agents (Nerve Agents)

 Agent GA, CAS Reg. No. 77-81-6

 Agent GB, CAS Reg. No. 107-44-8

Agent GD, CAS Reg. No. 96-64-0

 Agent GF, CAS Reg. No. 329-99-7

Chemical Manager: John Hinz, USAF

Staff Scientist: Annetta Watson, ORNL Staff Scientist

The presentation of the agent-specific data and development of the AEGL values for the G-agents was

preceded by supporting introductory presentations.

Veronique Hauschild (USACHPPM) presented introductory information from an operational standpoint

regarding issues and needs of the U.S. Army relative to AEGLs for chemical warfare agents (Attachment

15).  Ms. Hauschild explained the need for expeditiously developed scientifically-based AEGLs, and the

U.S. Army’s appreciation for the NAC/AEGL role in this effort.

Coleen Weese (USACHPPM) presented a summary of the CDC Public Meeting on airborne exposure

limits to nerve agents held in August, 2000, which affirmed that miosis (rather than ChE depression) was

the most appropriate endpoint for assessing nerve agent exposure.  The August public meeting also

identified the most relevant and appropriate data sets, and approved the relative potency approach for

developing toxicity values for the data-deficient Agent VX.
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Glenn Leach also made a brief presentation noting the critical effects of concern for nerve agents, the

most appropriate species for AEGL-3 determinations, and distinguishing derivative values presented in

the TSD from those derived experimentally.

An elaboration on issue analyses relevant to nerve agent toxicity and development of AEGL values was

presented by Robert Young (Attachment 16).  This presentation focused on the toxicology of nerve

agents, types of cholinesterases (ChE) and the relevance of ChE in development of AEGLs, and previous

peer-reviewed analyses of appropriate endpoints used in developing toxicity values for nerve agents and

organophosphate pesticides. 

Annetta Watson provided an overview of the available data for the G-agents, noting that a more detailed

presentation had been given at the previous NAC/AEGL meeting (NAC/AEGL 18) and that all

presentation materials, as well as the TSDs, were previously made available to the NAC membership

(Attachment 17).  The presentation reflected input from several NAC reviewers and an Air Force review

coordinated by John Hinz.  Discussion focused on the partitioning of uncertainty factors with NAC

consensus that the total uncertainty factor of 30 was appropriate for estimating AEGL-3, but the

intraspecies UF should be 10 (greater sensitivity of female rats was not considered justification for a UF

of 10) and the interspecies UF should be 3.  There was also discussion on the data set selection and

derivation of an n of 2 from recent studies of GB vapor exposure to rats (Mioduszewski et al., in press,

2000).   A motion to accept the AEGL-3 values for Agent GB was made by Bill Bress and seconded by

Loren Koller.  The motion passed (AEGL-3: YES: 20; NO: 0; ABSTAIN: 0) (Appendix K).

The AEGL-1 values were based upon data from studies with informed human subjects exposed to GB

vapor (0.05 mg/m3 for 20 min) and experiencing only minimal effects.  AEGL-2 effects were based upon

a repeat study using informed volunteers (under Helsinki accords and clinical supervision) in which

miosis, dyspnea, reduction of RBC-ChE to 60% of baseline, and small changes in single fiber

electromyography of the forearm (considered a  possible precursor to nondepolarising neuromuscular

block) following exposure to 0.5 mg/m3 GB for 30 minutes.  For both AEGL-1 and AEGL-2 values an

intraspecies uncertainty factor of 10 was applied, resulting in a composite UF of 10 (interspecies UF of 1

and intraspecies UF of 10; modifying factor not apply).  Following discussions of the derivation logic,

motions were made to accept the AEGL-2 values (motion made by Koller and seconded by Richard

Thomas) (YES: 16; NO: 0; ABSTAIN: 2) (Appendix K) and AEGL-1 values (motion made by Loren

Koller and seconded by Steve Barbee). Both motions passed unanimously (AEGL-1 and -2: YES: 20;

NO: 0; ABSTAIN: 0) (Appendix K).  

Following explanation by Annetta Watson of the process/rationale for the relative potency approach

wherein AEGLs for Agents GA, GD and GF were developed relative to GB data, motions were made to

accept the AEGLs as presented for these agents. The motion for Agent GA was made by Loren Koller

and seconded by Glenn Leach.  The  motion for Agent GD was made by George Rodgers and seconded

by Loren Koller, and the motion for Agent GF was made by Richard Thomas and seconded by Loren

Koller.  All of the motions passed [Agent GA:  AEGL-1: YES: 19; NO: 1; ABSTAIN: 0; AEGL-2 and -

3: YES: 21; NO: 0; ABSTAIN: 0 (Appendix L).  Agent GD: AEGL-1: YES: 18; NO: 0; ABSTAIN: 0;

AEGL-2 and -3: YES: 21; NO: 0; ABSTAIN: 0 (Appendix M); Agent GF: AEGL-2: YES: 18; NO: 0;

ABSTAIN: 0; AEGL-2 and -3: YES: 21; NO: 0; ABSTAIN: 0 (Appendix N)].

SUMMARY OF PROPOSED AEGL VALUES (ppm[mg/m3])  FOR AGENT GA
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Classification 10 min 30 min 1 hr 4 hr 8 hr Endpoint

AEGL 1 0.0010

[0.0069]

0.00060

[0.0040]

0.00042

[0.0028]

0.00021

[0.0014]

0.00015

[0.0010]

Based on relative potency

from GB

AEGL 2 0.013

[0.087]

0.0075

[0.050]

0.0053

[0.035]

0.0026

[0.017]

0.0020

[0.013]

Based on relative potency

from GB

AEGL 3 0.11

[0.76]

0.057

[0.38]

0.039

[0.26]

0.021

[0.14]

0.015

[0.10]

Based on relative potency

from GB

SUMMARY OF PROPOSED AEGL VALUES (ppm[mg/m3])  FOR AGENT GB

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

AEGL 1 0.0012

[0.0069]

0.00068

[0.0040]

0.00048

[0.0028]

0.00024

[0.0014]

0.00017

[0.0010]

Headache, eye pain, rhinorrhea,

tightness in chest, cramps,

nausea, malaise, miosis in

human volunteers exposed to

0.05 mg/m3 for 20 min. (Harvey,

1952; Johns, 1952)

AEGL 2 0.015

[0.087]

0.0085

[0.050]

0.0060

[0.035]

0.0029

[0.017]

0.0022

[0.013]

Miosis, dyspnea, RBC-ChE

depression, electromyographic

changes in human volunteers

(0.5 mg/m3 for 30 min; Baker

and Sedgwick, 1996)

AEGL 3 0.064

[0.38]

0.032

[0.19]

0.022

[0.13]

0.012

[0.070]

0.0087

[0.051]

Rat lethality (Mioduszewski et

al., in press; 2000)

SUMMARY OF PROPOSED AEGL VALUES (ppm[mg/m3])  FOR AGENT GD

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

AEGL 1 0.00046

[0.0035]

0.00026

[0.0020]

0.00018

[0.0014]

0.000091

[0.00070]

0.000065

[0.00050]

Based on relative potency

from GB

AEGL 2 0.0057

[0.044]

0.0033

[0.025]

0.0022

[0.018]

0.0012

[0.0085]

0.00085

[0.0065]

Based on relative potency

from GB

AEGL 3 0.049

[0.38]

0.025

[0.19]

0.017

[0.13]

0.0091

[0.070]

0.0066

[0.051]

Based on relative potency

from GB

SUMMARY OF PROPOSED AEGL VALUES (ppm[mg/m3])  FOR AGENT GF

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

AEGL 1 0.00049

[0.0035]

0.00028

[0.0020]

0.00020

[0.0014]

0.00010

[0.00070]

0.000070

[0.00050]

Based on relative potency

from GB



8NAC/AEGL-19F 2/2001

AEGL 2 0.0062

[0.044]

0.0035

[0.025]

0.0024

[0.018]

0.0013

[0.0085]

0.00091

[0.0065]

Based on relative potency

from GB

AEGL 3 0.053

[0.38]

0.027

[0.19]

0.018

[0.13]

0.0098

[0.070]

0.0071

[0.051]

Based on relative potency

from GB

Agent VX, CAS No. 50782-69-9

Chemical Manager: Glenn Leach, USACHPPM 

Staff Scientist: Annetta Watson, ORNL Staff Scientist

Annetta Watson summarized the available data for Agent VX, noting the similarities in signs/symptoms

of VX to the G-agents and providing an overview of the gradation of effects with increasing cumulative 

exposure (Attachment 18). There was considerable discussion regarding the data quality and how this

impacted the relative potency approach.  The comparative study of Callaway and Dirnhuber (1971) ,

which evaluated the potency of GB and VX vapor to produce miosis during direct exposure experiments

to the eyes of albino rabbits, was interpreted by the NAC to support a relative potency factor of 12 (VX

more potent than GB).  This determination is different than the relative potency factor of 10 originally

proposed in the TSD.  In addition, the NAC recommended application of a modifying factor of 3 in the

development of all AEGL values for agent VX to account for the incomplete VX data set.  For both

AEGL-1 and AEGL-2 values, an interspecies UF of 1 and an intraspecies UF of 10 were applied.  With

addition of the modifying factor of 3, the composite UF for AEGL-1 and AEGL-2 estimates was 30.  

A motion to accept the resulting AEGL-1 values was made by Bill Bress and seconded by Ernie Falke. 

The motion passed (YES: 15; NO: 1; ABSTAIN: 3) (Appendix O).  A motion to accept the AEGL-2

values was made by Bob Benson and seconded by Glenn Leach also passed (YES: 11; NO 3; ABSTAIN:

6) (Appendix O).  

For AEGL- 3 values, rat lethality data for GB were used with the same relative potency method, but with

an added modifying factor of 3 for database inadequacy which was of particular concern to several NAC

members.  With an interspecies UF of 3 and an intraspecies UF of 10, the composite adjustment was

equal to 100.  A motion was made by Bill Bress and seconded by Ernie Falke.  The motion passed (YES:

16; NO: 1; ABSTAIN: 2) (Appendix O).  

A lengthy discussion ensued regarding the adequacy of this adjustment to address the uncertainty

associated with the assumption of relative potency and physiological/metabolic similarities between VX

and GB.  It was the consensus of the NAC/AEGL that the VX database is extremely weak, and was noted

by previous National Research Council recommendations (NRC, 1997).  To address these significant data

gaps and yet provide some guidance for potential current real-world applications, it was the consensus of

the NAC/AEGL to propose temporary AEGL values that would expire in 3 years from the date of NAS

publication at which time a re-evaluation of any new data would be necessary.

SUMMARY OF PROPOSED TEMPORARY* AEGL VALUES (ppm[mg/m3]) 

 FOR AGENT VX

Classification 10 min 30 min 60 min 4 hr 8 hr Endpoint
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Temporary*

AEGL 1

0.000018

[0.00020]

0.000010

[0.00011]

0.0000073

[0.000080]

0.0000037

[0.000040]

0.0000026

[0.000028]

Based on relative

potency from GB

Temporary*

AEGL 2

0.00022

[0.0024]

0.00013

[0.0014]

0.000090

[0.00098]

0.000045

[0.00049]

0.000032

[0.00035]

Based on relative

potency from GB

Temporary*

AEGL 3

0.00088

[0.0096]

0.00045

[0.0049]

0.00030

[0.0033]

0.00016

[0.0017] 

0.00012

[0.0013]

Based on relative

potency from GB

*Due to significant data gaps, these values are temporary proposed. They will expire 3 years from the date of NAS publication.

ADMINISTRATIVE ISSUES

Plans for future NAC/AEGL meeting dates were discussed.  The following were options:

January 8-10, 2001 (Washington, DC)

March 22-24, 2001 (in conjunction with SOT and the NAS/COT meeting)

June 18-20, 2001 (Oak Ridge, TN)

September 11-13, 2001 (Washington, DC)

Meeting highlights were prepared by Bob Young and Po-Yung Lu, Oak Ridge National Laboratory.
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LIST OF ATTACHMENTS

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

1. NAC/AEGL Meeting No. 19 Agenda

2. NAC/AEGL Meeting No. 19 Attendee List

3. NAS/COT/AEGL Subcommittee comments on AEGLs and TSDs

4. Data analysis of 10-minute AEGLs for Allyl alcohol

5. Data analysis of 10-minute AEGLs for Boron trichloride

6. Data analysis of 10-minute AEGLs for Chloromethyl methyl ether

7. Data analysis of 10-minute AEGLs for Diborane

8. Data analysis of 10-minute AEGLs for Furan
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Appendix A

National Advisory Committee (NAC)

for Acute Exposure Guideline Levels (AEGLs) for Hazardous Substances

Final Meeting 18 Highlights

U.S. Department of Transportation

DOT Headquarters/Nassif Building, Rooms 8236-40

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

July 26-28, 2000

INTRODUCTION

Welcoming remarks were conveyed by Roger Garrett, AEGL Program Director.  There was a brief

discussion regarding the inclusion in the meeting highlights of Federal Register comments and their

disposition.  It was emphasized that the summaries should reflect important highlights but not become

voluminous.  If extensive statements are required by a NAC/AEGL member, that individual should

prepare the statement and submit it to ORNL for inclusion in the NAC/AEGL meeting highlights.

The meeting highlights for the NAC/AEGL meeting no. 17 were discussed.  Following discussions on

some technical points and editorial adjustments, the highlights were approved (Appendix A).  

The highlights of meeting no. 18 are presented below, and the meeting agenda (Attachment 1) and

attendee list (Attachment 2) are attached. 

GENERAL INTEREST ITEMS

Standing Operating Procedures (SOP) and Final AEGL Technical Support Documents (TSDs)

The final versions of the SOP and TSDs for six chemicals have been prepared and submitted to the

National Academy of Sciences (NAS) Committee on Toxicology (COT) Subcommittee on AEGLs.  

The TSDs include: aniline, arsine, hydrazine, methyl hydrazine and dimethyl hydrazine (1,1- and 1,2-

dimethyl hydrazine isomers).  These are tentatively scheduled to be published by the NAS in two volumes

(SOP and TSDs) in late October.  The publication will be in hardcopy form as well as on the National

Academy Sciences website.  Additionally, there were comments indicating concern that published SOPs

will exist but that they may also change as needed.  A statement will be in place to note that the SOPs can,

in fact, be revised if necessary as future experience might suggest.  Additionally, the SOPs and TSDs will

be published in the journal, Inhalation Toxicology.

Margaret Whittaker (Weinberg Group, representing the Fertilizer Institute) presented comments

(Attachments 3 and 4) on the SOPs.  Most of the comments addressed issues/concerns previously

addressed by the NAS/COT subcommittee or by the NAC/AEGL.

Paul Tobin provided information regarding the forthcoming AEGL internet site (Attachment 5) and

solicited comments for the chemical priority list.  It was requested that NAC members submit any

comments/suggestions to Paul Tobin in a timely fashion.
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The fact that “ceiling” was a troublesome term for the NAS/COT was briefly discussed.  It was noted that

Ernest Falke had provided alternate phrasing in the SOPs in response to comments that were submitted to

him.

CHEMICAL-SPECIFIC STATUS UPDATES

Hydrogen cyanide

Discussions regarding the AEGL-1 for HCN focused on the need for AEGL-1 values and the most

appropriate method for obtaining these values was presented by Sylvia Talmage (Attachment 6).  It was

the consensus of the NAC/AEGL to develop AEGL-1 values and to scale the values from an 8-hr TWA of

1 ppm.  Because exponential extrapolation using an  n=3 (as opposed to scaling from 30 minutes to 

10 minutes) was consistent with the SOPs and because HCN is a cumulative toxicant, the following

AEGL-1 values were accepted by a motion made by Richard Neimeier and second by Steven Barbee:

(YES: 15; NO: 4; ABSTAIN: 0) (Appendix B).  These were based upon a 3-ppm NOAEL (8 hours

duration) and a total uncertainty factor adjustment of  3 for sensitive individuals.

INTERIM AEGL-1 VALUES FOR HYDROGEN CYANIDE

AEGL Tier 10-Minute 30-Minute 1-Hour 4-Hour 8-Hour

AEGL-1 2.5 ppm 2.5 ppm 2.0 ppm 1.3 ppm 1.0 ppm

However, there was a concern from the NAC/AEGL regarding the absence of the human exposure data 

in the TSD which reported on the Leeser et al. 1990 study. Following a brief discussion, it was decided to

make the human exposure data available and revisit this issue at the NAC/AEGL-20 meeting (January

2001).

Hydrogen fluoride

Larry Gephart and Sylvia Talmage opened the discussion by revisiting the AEGL values for hydrogen

fluoride (Attachments 7 and 8).   Larry Gephart stated that data from the Dalbey study could serve as the

basis for the 10- and 30-minute AEGL-2 and -3 values and the Rosenholtz study could be used for longer

durations.  Sylvia Talmage noted that there was no actual pulmonary irritation noted in the Lund et al.

(1999) study; and, therefore, the human data are indicative of a NOAEL.  Richard Thomas stated that the

bronchoalveolar lavage fluid is a sensitive biomarker of inflammation but it would be subclinical. 

Following additional discussion, the AEGL-1 values of 1 ppm for 10 minutes, 30 minutes, and 1 hour,

and 0.5 ppm for 4- and 8-hours were accepted (motion made by Richard Thomas; seconded by Richard

Niemier. Vote: YES: 14; NO: 4; ABSTAIN: 1) (Appendix C).  For AEGL-2 and AEGL-3, Larry Gephart

stated that data from the Dalbey study could serve as the basis for the 10- and 30-minute values, and the

Rosenholtz study could be used for longer durations.  However, the NAC decided not to update the 30-

minute values with the Dalbey data.  All of the previously accepted AEGL-2 and AEGL-3 values were

moved to interim status.  A motion was made by George Alexeeff (seconded by Bob Benson) to accept

the values shown in the following table passed (YES: 15; NO: 5; ABSTAIN: 0) (Appendix C).  The

revised TSD will be resubmitted to the NAS/COT for review. 
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INTERIM AEGL VALUES FOR HYDROGEN FLUORIDE

AEGL Tier 10-Minute 30-Minute 1-Hour 4-Hour 8-Hour

AEGL-1 1 ppm 1 ppm 1 ppm 0.5 ppm 0.5 ppm

AEGL-2 95 ppm 34 ppm 24 ppm 12 ppm 8.6 ppm

AEGL-3 170 ppm 62 ppm 44 ppm 22 ppm 13 ppm

DEVELOPMENT OF 10-MINUTE AEGLS

In response to the need for 10-minute AEGLs, TSDs were revised to incorporate the development of

10-minute AEGLs.  These values were developed by assessing data available for time periods less than 30

minutes, by temporal extrapolation from exposure with durations of 4 hours or less, or by equating to

previously established 30-minute AEGLs. The 10-minute AEGLs and their rationales were presented by

ORNL staff scientists or the chemical managers.   Discussions were focused primarily on the newly

derived 10-minute values and their relational consistency with the previously derived AEGLs.

Acrolein

Cheryl Bast and Ernest Falke presented the 10-minute AEGLs and their respective rationales.  For the 

10-minute values, the exposure concentrations were held constant to reflect the straight-line extrapolation

(from a 1-hour exposure duration) and applied to the other time periods.  There was discussion regarding

the key study endpoint of ocular irritation and its applicability to an AEGL-2.  The resulting 10-minute

AEGLs were 0.030 ppm, 0.44 ppm, and 6.2 ppm for AEGL-1, -2, and -3, respectively.  A motion was

made by John Hinz (seconded by Mark McClanahan) to accept these values passed (YES: 12; NO: 5;

ABSTAIN: 0). (Appendix D)

 

Chlorine trifluoride

Sylvia Talmage provided rationales for proposed 10-minute AEGLs derived by time scaling from the

30-minute values (Attachment 9).  Several different approaches for development of the 10-minute values

were discussed: (1) time scale for all AEGL levels, (2) time scale AEGL-3 but set the  AEGL-1 values

equal to that of AEGL-2; (3) time scale AEGL-2 and AEGL-3, but set the AEGL 10- and 30-minute

values the same.   A motion was made by Ernest Falke (seconded by John Hinz) to adopt 10-minute

AEGL-1, -2, and -3 values using approach # 2 of  0.70 ppm, 6.2 ppm, and 81 ppm, respectively.  This is

because the data was not sufficient to allow extrapolation from a longer time period. The motion passed

(YES: 14; NO: 3; ABSTAIN: 2). (Appendix E)

Epichlorohydrin

Nancy Kim provided the rationale for development of 10-minute AEGLs for epichlorohydrin.  For the

AEGL-1 and AEGL-2 tiers, the 10-minute values were set equal to the 30-minute values.  Due to

concerns regarding the magnitude of the difference between the 30-minute and resulting 10-minute 

value for AEGL-3, an exponential extrapolation using the derived n value of  0.87 was applied for the 

10-minute AEGL-3.  Although a motion was made to accept all of the 10-minute values, concerns

regarding the relationship between some the proposed values and the existing TLV, and the fact that

AEGL-1 was based on odor threshold, necessitated withdrawal of the motion. Following discussion, a

motion was made by Tom Hornshaw (seconded by Ernest Falke) to accept the  values (5 ppm, 53 ppm

and 570 ppm, respectively, for AEGL-1, -2, and -3; voting on each tier separately).  The motion passed

separately (AEGL-1: YES: 19; NO: 1; ABSTAIN: 0; AEGL-2: YES: 17; NO: 2; ABSTAIN: 0; AEGL-3:

YES: 17; NO: 2; ABSTAIN: 0). (Appendix F)
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Ethyleneimine

Mark McClanahan provided the rationale for development of 10-minute AEGLs for ethyleneimine

(Attachment 10).  No AEGL-1 values were developed due to lack of data for this chemical; and,

therefore, there was no basis with which to develop a 10-minute AEGL-1.   For AEGL-2 and AEGL-3,

the 10-minute values of  33 ppm and 48 ppm, respectively were based on predominately using the

ethylenemine comparative mortality data that demonstrates that propylenemine appears to be one-fifth as

toxic with a modifying factor of  2 recognizing the data deficiency. The motion was made by Larry

Gephart and second by John Hinz.  The motion passed unanimously (YES: 25; NO: 0; ABSTAIN: 0).

(Appendix G)

Ethylene oxide

No AEGL-1 values were developed for ethylene oxide because the odor threshold and concentrations

causing mild sensory irritation would be above the AEGL-2 levels.  For AEGL-2 and -3, the 

10-minute values were set equal to the respective 30-minute values because the key studies (Snelling et

al., 1982a and Jacobson et al., 1956)  used to derive a time scaling exponent (n) were of  4- and 6-hour

durations.  The proposed 10-minute values for AEGL-2 and -3 were 80 ppm and 360 ppm, respectively.

A motion to accept these values was made by John Hinz (seconded by Mark McClanahan).  The motion

passed separately (vote: AEGL-1: YES: 18; NO: 0; ABSTAIN: 0; AEGL-2: YES: 16; NO: 1; ABSTAIN:

1; AEGL-3: YES: 11; NO: 6; ABSTAIN: 0). (Appendix H)

Isobutyronitrile

Cheryl Bast provided an overview of the AEGL values for this chemical.  No AEGL-1 values were

developed for isobutyronitirile due to insufficient data.  Because the key study used in the development of

the AEGL-2 and -3 values was a repeated dose protocol, the 10-minute values for both of these AEGL

tiers was time scaled from the respective 30-minute values.  The resulting 10-minute AEGL-2 and  -3

values were 13 ppm and 40 ppm, respectively.  A motion to accept these values was made by Bob Benson

(seconded by Richard Thomas).  The motion passed unanimously (YES: 19; NO: 0; ABSTAIN 0).

(Appendix I)  

Methacrylonitrile

Cheryl Bast provided an overview of the AEGL values for this chemical.  No AEGL-1 values were

developed for methacrylonitirile due to insufficient data.  Because the key study used in the development

of the AEGL-2 and -3 values was of 4-hour duration, the 10-minute values for both of these AEGL tiers

was set equal to the respective 30-minute values: 10-minute AEGL-2 = 1.5 ppm, 10-minute 

AEGL-3 = 4.5 ppm.  A motion to accept these values was made by Richard Niemeier (seconded by John

Hinz).  The motion passed (YES: 16; NO: 1; ABSTAIN 0). (Appendix J)

Peracetic acid

Mark McClanahan provided an overview of the proposal for 10-minute AEGL values for peracetic acid. 

The AEGL-1 and  -2 values were collinear; and, therefore, the 10-minute values were developed similarly

at 0.17 ppm and 0.50 ppm, respectively.  The 10-minute AEGL-3 values were developed by exponential

extrapolation using an empirically derived n of  1.6.  The resulting 10-minute AEGL-3 of  19 ppm was

proposed.  A motion to adopt these values was made by Larry Gephart (seconded by Bob Benson).  The

motion passed (Vote: AEGL-1: YES: 15; NO: 1; ABSTAIN: 0; AEGL-2: YES: 16; NO: 0; ABSTAIN: 0;

AEGL-3: YES: 13; NO: 3; ABSTAIN: 0).  (Appendix K)

Phosgene

No AEGL-1values were developed for phosgene because the odor threshold is above the toxicity level. 

The proposed 10-minute value for AEGL-2 (0.60 ppm) was collinear with the 0.60 ppm 30-minute value
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The key study (Gross et al. 1965) utilized a 90-minute exposure duration because the same exposure

concentration produced similar toxic effects at both 10- and 30 minutes.  For AEGL-3 the 

10-minute value of 3.6 ppm was developed by exponential extrapolation.   A motion to adopt these values

was made by John Hinz (seconded by Larry Gephart).  The motion passed (AEGL-1: YES: 18; NO: 0;

ABSTAIN: 0;  AEGL-2: YES: 17; NO: 1; ABSTAIN: 0; AEGL-3: YES: 17; NO: 0; ABSTAIN: 1).

(Appendix L)

Proprionitrile

Cheryl Bast reviewed the AEGL values for this chemical.  No AEGL-1 values were developed for

proprionitrile due to insufficient data.  For AEGL-2 and -3,  9.6 ppm and 51 ppm (equal to respective 30-

minute values) were proposed for 10-minute values.  A motion to accept these values was made by John

Hinz (seconded by Richard Niemeier).  The motion passed (YES: 16; NO: 0; ABSTAIN: 0) (Appendix

M). 

Propyleneimine

Mark McClanahan provided the rationale for development of 10-minute AEGLs for propyleneimine

(Attachment 11).  No AEGL-1 values were developed for this chemical because of the lack of available

data . The 10-minute AEGL-2 and -3 values were based upon a relative toxicity comparison with

ethyleneimine (propyleneimine considered to be approximately 5-fold less toxic but modifying factor of

 2 applied for deficient data).  A motion was made by John Hinz (second by Richard Niemeier) to accept

83 ppm and 167 ppm, respectively, for the 10-minute AEGL-2 and -3.  The motion passed (AEGL-1:

YES: 17; NO: 1; ABSTAIN: 0; AEGL-3: YES: 16; NO: 2; ABSTAIN: 0). (Appendix N)

RESPONSE TO COMMENTS ON THE FEDERAL REGISTER NOTICE

Discussions were held regarding comments (Attachment 12) on the Federal Register notice of June 23,

2000, for allylamine, cyclohexylamine, crotonaldehyde, dimethyldichlorosilane, ethylendiamine,

hydrogen chloride, methyl isocyanate, iron pentacarbonyl, nickel carbonyl, methyltrichlorosilane,

phosphine, and 2,4 and 2,6-toluene diisocyanate.  Cheryl Bast collated comments from the submitted

letters and the comment dispositions are summarized in the following sections. 

Allylamine

There were no comments received for this chemical.  Allylamine was elevated to Interim status.

(Appendix O)

Crotonaldehyde (cis- and trans-)
No comments were received for this chemical.  The AEGLs for this chemical were elevated to Interim

status. (Appendix O)
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Cyclohexylamine

There were no comments received for this chemical.  Cyclohexylamine was also elevated to Interim

status. (Appendix O)

Dimethyldichlorosilane

The Air Quality Division, Michigan Department of Environmental Quality, noted concerns about the

interspecies uncertainty factor used for developing the AEGLs for hydrogen chloride upon which was

based the AEGLs for dimethyldichlorosilane (issue addressed under hydrogen chloride discussion).  

A similar concern was expressed by John Morawetz of the International Chemical Workers Union

(ICWU) with respect to data for guinea pigs.  The NAC indicated these data were given consideration but

that the rationale for the uncertainty factor will be enhanced in the TSD.  A motion was made by John

Hinz (seconded by Mark McClanahan) to re-affirm the AEGLs for dimethyldichlorosilane. (Appendix P)

Ethylenediamine

A comment was received by the Air Quality Division, Michigan Department of Environmental Quality,

regarding the sensitization potential associated with this chemical.  This is an issue that the NAC/AEGL

had previously considered, noting that it is difficult to incorporate the potential for this effect into a 

single exposure situation.  Furthermore, the NAC considered that previously sensitized individuals as

hypersensitive responders (that the AEGLs may not protect these individuals will be incorporated into 

the Executive Summary of the TSD).  The AEGLs were re-affirmed and elevated to interim status.

(Appendix Q)

Hydrogen chloride

The Air Quality Division, Michigan Department of Environmental Quality, expressed concern regarding

the appropriateness of the interspecies uncertainty factor of  3 for the rat data used in the development 

of the AEGLs.  In the course of development of the AEGLs, this was given consideration by the NAC. 

As required, the TSD will be modified to reflect such consideration.  The NAC voted (motion was made

by John Hinz and second by Mark McClanahan) to re-affirm the AEGLs. (Appendix R)  

Iron pentacarbonyl

No comments were received for this chemical.  The AEGLs for this chemical were elevated to interim

status. (Appendix O)

Methyl isocyanate

In response to a comment by the Air Quality Division, Michigan Department of Environmental Quality,

suggesting derivation of the AEGL-1 value by reduction in AEGL-2 values, the NAC responded by

noting that this is an not a accepted procedure.  Additionally, concerns expressed by the Metam-Sodium

Task Force regarding body weight changes and cardiac effects had been previously considered by the

NAC during deliberations on this chemical.  This would be clarified in the TSD and Loren Koller would

draft a letter to the Task Force with respect to these issues.  A motion was made by John Hinz (seconded

by Mark McClanahan) to re-affirm the AEGLs for methyl isocyanate and elevated them to interim status.

(Appendix S)
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Methyltrichlorosilane

As for dimethyldichlorosilane, representatives from the Air Quality Division, Michigan Department of

Environmental Quality and the ICWU noted concerns about the interspecies uncertainty factor used for

developing the AEGLs for hydrogen chloride upon which was based the AEGLs for dimethyldichloro-

silane (issue addressed under hydrogen chloride and dimethyldichlorosilane discussions). (Appendix T)

Nickel carbonyl

No comments were received for this chemical.  The AEGLs for this chemical were elevated to interim

status. (Appendix O)

Phosphine

A significant number of Federal Register comments similar to those previously made by the COT were

received for phosphine.  These included selection of the appropriate key study for AEGL-2 values, the

appropriate exponent ‘n’ for time scaling, and the selection of the interspecies uncertainty factor.  The

AEGL Development Team (Falke, Bast, Benson, McClanahan, and Morawetz) will come to the

NAC/AEGL meeting 20 ( January 2001) with two options: one will be to keep the number as proposed in

the Federal Register.  Another option will be to change it as proposed by the AEGL Development Team

prior to the meeting.  ORNL will send the original TSD as published in the Federal Register along with

the proposed version.  In a cover letter the AEGL Development Team should state what they propose to

do to respond to the public and committee comments.

2,4- and 2,6-Toluene diisocyanate

Comments from the Air Quality Division, Michigan Department of Environmental Quality, focused on

 the potential for sensitization and the validity of the time scaling exponent.  As discussed for

ethylenediamine, the sensitized individual is considered a hypersensitive responder; this will be noted 

in the revised TSD with a more thorough justification for the time scaling exponent.  A motion was made

by Mark McClanahan (seconded by John Hinz) to re-affirm the AEGL values and make the noted

modifications in the TSD. (Appendix U)

AEGL PRIORITY CHEMICALS

Several additional priority chemicals were also addressed including acetone cyanohydrin, acrylic acid,

methanol, and several chemical warfare agents (the nerve agents GA, GB, GD, GF and VX).

Acetone cyanohydrin

CAS Reg. No.  75-86-5 

Chemical Manager: Larry Gephart, ExxonMobil Biomedical Sciences, Inc.

Staff Scientist: Peter Griem, Forschungs- und Beratungsinstitut Gefahrstoffe GmbH

Peter Griem presented an overview of the data analysis pertinent to AEGL development for acetone

cyanohydrin (Attachment 13). There was some concern expressed regarding the relationship between

exposure, the rate of acetone cyanohydrin decomposition, and the red nasal discharge observed in the

experimental and control groups of the test species.  The AEGL-3 values were based on analogy to

hydrogen cyanide but their development also involved consideration of lethality data from studies in rats

using acetone cyanohydrin (Monsanto, 1986a), hydrogen cyanide (Blank, 1983) as well as data from

human occupational exposure to cyanide (Blanc et al., 1985)  The resulting AEGL-3 values (same as
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those for HCN) were proposed by Nancy Kim (seconded by Richard Thomas) and approved by

NAC/AEGL (YES: 14; NO: 2; ABSTAIN: 0) (Appendix Y).  For AEGL-2, there was some discussion

regarding the application of a database modifying factor but it was the consensus of the NAC/AEGL that

this was not required.  It was noted that the draft AEGL-2 values for HCN were set the same as AEGL-1

which are based on an endpoint that is of minimal severity for an AEGL-2 definition.  Opposition to this

contention indicated that the use of such an endpoint when chemical-specific data were available

(respiratory distress; Monsanto, 1986a) was inappropriate.  An alternate set of AEGL-2 values was

proposed with a motion made by Bob Benson (second by Steven Barbee) based on a 6-hour exposure to

29.9 ppm that produced no respiratory distress in the test species.  The motion passed (YES: 17; NO: 1;

ABSTAIN: 0) (Appendix V).  There was additional validation for the AEGL-2 values because on a molar

basis they are similar to those for HCN.  For  AEGL-1, there was discussion regarding determination of a

NOAEL, uncertainty factor application, and time scaling in reference to the observed red nasal discharge

in rats (Monsanto, 1986 a,b).   Following discussion and evaluation of several proposals, a motion was

made by Ernie Falke (seconded by Richard Niemeier) to use 9.2 ppm for 6 hours as a NOAEL

(Monsanto, 1986a), total uncertainty factor of 10 (3x3), a modifying factor of  2 for the data set, and time

scaling using an  n of  3 and  1. The motion passed (YES: 19; NO: 0; ABSTAIN: 0) (Appendix V).  

The proposed AEGLs for acetone cyanohydrin are shown in the following table:

SUMMARY OF PROPOSED AEGL VALUES FOR ACETONE CYANOHYDRIN

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

AEGL-1 1.1 ppm 1.1 ppm 0.84 ppm 0.53 ppm 0.35 ppm

AEGL-2 6.8 ppm* 6.8 ppm* 5.4 ppm 3.4 ppm 2.2 ppm

AEGL-3 27 ppm 21 ppm 15 ppm 8.6 ppm 6.6 ppm

        *Correction: Due to minor calculation error in the Appendix A, the values are 6.8 ppm for 

         the 10-minute and 30-minute period.

Acrylic acid

CAS Reg. No.  79-10-7 

Chemical Manager: Ernest Falke, U.S. EPA

Staff Scientist: Peter Griem, Forschungs- und Beratungsinstitut Gefahrstoffe GmbH

Peter Griem presented the data summary and development of the draft AEGL values (Attachment 14). For

the AEGL-1, discussion focused on the use of odor or ocular irritation as a critical endpoint.  It was the

consensus of the NAC/AEGL that odor recognition with potential for slight ocular irritation were

appropriate endpoints for AEGL-1.  A motion was made by Richard Thomas (seconded by Richard

Neimeier) to accept the 1 ppm as the AEGL-1 for all time periods passed (YES: 12; NO: 6; ABSTAIN: 2)

(Appendix W).  Following discussions, the NAC/AEGL considered AEGL-2 values based on a 

75-ppm minimum irritation level in a single 6-hour exposure study in rats (Frederick et al., 1998), a total

uncertainty factor of 10 (3 for intraspecies and 3 for interspecies) and use of an empirically derived time

scaling factor of 1.8 from lethality data.  A motion was made by Richard Thomas and seconded by

Bill Bress to adopt the resulting AEGL-2 values (YES: 16; NO: 3; ABSTAIN: 0)

SUMMARY OF PROPOSED AEGL VALUES FOR ACRYLIC ACID
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Classification 10-Minute 30-Minute 1-Hour 4-Hour 8-Hour

AEGL-1 1.0 ppm 1.0 ppm 1.0 ppm 1.0 ppm 1.0 ppm

AEGL-2 30 ppm 30 ppm 20 ppm 9.4 ppm 6.4 ppm

AEGL-3 480 ppm 260 ppm 180 ppm 85  ppm 58 ppm

For AEGL-3, an animal lethality study (Hagan and Emmons, 1998) in which exposure of rats to acrylic

acid aerosol resulted in death caused by lung damage, was discussed.  The results of the aerosol study are

supported by vapor studies in animals.  Proposed AEGL-3 values were derived with a time scaling

exponent of n = 1.8 calculated from the data of the key study and a total uncertainty factor of 10 (3 for

intraspecies and 3 for interspecies) as 480- 260-, 85-, and 58 ppm to 10 minute, 30 minutes, and 1-, 4-,

and 8-hours, respectively.  A motion was made by Bob Benson (seconded by Thomas Sobotka) to adopt

the proposed AEGL-3 values.  The motion passed (YES: 18; NO: 1; ABSTAIN: 0) (Appendix W).

Methanol, CAS Reg. No.  67-56-1 

Chemical Manager: Ernest Falke, U.S. EPA

Staff Scientist: Peter Griem, Forschungs- und Beratungsinstitut Gefahrstoffe GmbH

Peter Griem presented an overview of the data analysis pertinent to AEGL development for methanol

(Attachment 15).   An extensive discussion was held focusing on concern over developmental toxicity in

laboratory animals, the relevance of electroencephalogram alterations in humans, and the suitability of

occupational exposure studies for AEGL derivation.  A motion was made by Loren Koller (seconded by

Richard Niemeier) to accept the AEGL-1 values as proposed in the draft TSD using the NOAEL in

humans of 800 ppm for 8 hours (Batterman et al., 1998).  A total uncertainty factor of  3 for intraspecies

variability was utilized, and time extrapolation was done with  n = 3 (default value) for the 30-minute 1-,

and 4-hour time points.  The 30-minute value was adopted as the 10-minute value.  The motion passed

(YES: 15; NO: 0; ABSTAIN: 0) (Appendix X).   Since for lethality large species difference exist, the use

of human oral data was discussed.  On the basis of a measured blood-methanol concentration of 730

mg/L, 10 hours after intoxication (Naraqi et al., 1979), the lowest lethal peak blood concentration of 1109

mg/L was calculated using Michaelis-Menten kinetics.  To this blood-methanol concentration a LOEL-

NOEL extrapolation factor of 2 and an intraspecies uncertainty factor of  3 were applied because of the

steep dose-response relationship reported for rhesus monkeys, and, because conservative assumptions

were made in the calculation of peak (human) blood concentrations.  Application of the total adjustment

factor of 6 resulted in a blood concentration of 185 mg/L.  This blood concentration was transformed into

exposure concentrations for relevant time periods using pharmacokinetic modeling.  Exposure

concentrations of 15,000-, 7,900-, 2,500-, and 1,600 ppm were calculated for periods of 30 minutes, 1-, 4-

, and 8 hours.  The 30-minute value was adopted as the 10-minute value, because at the 10-minute

concentration calculated using the pharmacokinetic model additional effects by other mechanisms of

action could not be excluded and the value was close to the explosive limit in air.  Loren Koller made 

a motion (seconded by Steve Barbee) to accept AEGL-3 values as proposed in the draft TSD.  

The motion passed (YES: 14; NO: 0; ABSTAIN: 3) (Appendix X).   A motion was made by Bob Benson

(seconded by Mark McClanahan) to accept AEGL-2 values based on a NOEL for mouse fetal

malformations after a 7-hour exposure resulting in a blood-methanol concentration of 487 mg/L 

(Rogers et al., 1983; 1995; 1999). 



10NAC/AEGL-18f 11//2000

An intraspecies UF of 10 was applied and an interspecies uncertainty factor of  1 was applied based on

pharmacokinetic modeling. The resulting blood concentration of 48.7 mg/L was transformed into

exposure concentrations for relevant time periods using pharmacokinetic modeling. The motion passed

for the 30-minute, 1-, 4-, and 8-hour values (YES: 17; NO: 0; ABSTAIN: 0) (Appendix X).  The motion

did not pass for the 10-minute values (YES: 10; NO: 7; ABSTAIN: 0) (Appendix X).  Zarena Post then

made a motion (seconded by John Hinz) to adopt the 30-minute AEGL-2 value as the 10-minute value. 

This motion passed (YES: 11; NO: 6; ABSTAIN: 0) (Appendix X).

SUMMARY OF PROPOSED AEGL VALUES FOR METHANOL

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

AEGL-1 670 ppm 670 ppm 530 ppm 340 ppm 270 ppm

AEGL-2 4000 ppm 4000 ppm 2100 ppm 720 ppm 510 ppm

AEGL-3 15,000 ppm 15,000 ppm 7900 ppm 2500 ppm 1600 ppm

Nerve Agents
Agent GA CAS Reg. No. 77-81-6  

Agent GB CAS Reg. No.  107-44-8

Agent GD CAS Reg. No.  96-64-0

Agent GF CAS Reg. No.  329-99-7

Chemical Manager: John Hinz, U.S. Air Force

Staff Scientist: Annetta Watson, ORNL

Introductory remarks by Veronique Hauschild, U.S. Army Center for Health Promotion and Preventive

Medicine (USACHPPM), delineated the need and urgency for AEGLs for these agents (Attachment 16).

The U.S. Army Office of the Surgeon General (OTSG), of which the USACHPPM is a part, wishes to

facilitate the incorporation of agent AEGLs into emergency preparedness planning for communities

hosting domestic stockpiles of obsolete chemical munitions. Annetta Watson presented general

information on the G agents as well as an overview of the pertinent data and logic used in developing 

AEGL values for these agents (Attachment 17).  Information was provided on the physico-chemical

characteristics of the G agents, mechanism of toxicity, and the signs/symptoms associated with exposures

to these agents.  An overall summary of lethal and nonlethal toxicity was presented (Attachment 18). 

Discussions ensued regarding monitoring of cholinesterases and various toxicity endpoints.  Dr. Ursula

Gundert-Remy, Head of the Chemical Risk Assessment Department of the German Federal Institute for

Consumers Health Protection and Veterinary Medicine, pointed out that signs such as miosis and

rhinorrhea were a more stable toxicological effect than ChE depression, which is highly variable in

humans.  This observation was based on Dr. Gundert-Remy’s experience regarding organophosphate

pesticide poisonings and cholinesterase monitoring in agricultural areas of Germany.  Annetta Watson

presented the approach used to develop the draft AEGL values for these agents, but the NAC did not

deliberate regarding adoption of values due to concerns that there was insufficient review time and a

request by the chemical manager to allow time for a more extensive service-wide review.  Further

deliberations on the nerve agent AEGLs were tabled until the next NAC meeting. 
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Action Item: The NAC/AEGL Chairperson instructed NAC/AEGL members to have their review

comments on the G-Agent TSD to the chemical manager and Annetta Watson by September 1, 2000. 

So that nerve agent AEGLs could continue to be developed and adopted in a timely manner, the 

USACHPPM offered to sponsor and host a fall meeting of the NAC/AEGL.  This invitation was accepted

by the NAC/AEGL, and planning for dates in October and convenient meeting locations began. 

Nerve Agent  VX CAS Reg. No. 50782-69-9 

Chemical Manager: Glenn Leach, U.S. Army, CHPPM

Staff Scientist: Annetta Watson, ORNL

Annetta Watson presented general information on Agent VX as well as an overview of the pertinent data 

and logic used in developing  AEGLs for this chemical (Attachment 19). As for the G-agents,

deliberations were tabled until the next meeting.  

Action Item: The NAC/AEGL Chairperson instructed NAC/AEGL members  to submit comments on the

Agent VX TSD to the chemical manager and Annetta Watson by September 1, 2000.

Meeting highlights prepared by Bob Young and Po-Yung Lu, Oak Ridge National Laboratory.
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LIST OF ATTACHMENTS

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

1. NAC/AEGL Meeting No. 18 Agenda

2. NAC/AEGL Meeting No. 18 Attendee List

3. Comments on the National Advisory Committee’s Draft AEGL SOP

4. Evaluation of the NAC Draft AEGL SOP

5. Draft of AEGL Program Website

6. HCN: Consideration of AEGL-1 Values

7. Response to comments/summary of deliberations on HF AEGLs

8. HF: Response to Comments to Federal Register
9. Data analysis for Chlorine Trifluoride

10. Data analysis for Ethyleneimine

11. Data analysis for Propyleneimine

12. Federal Register Comments

13. Data analysis for Acetone Cyanohydrin

14. Data analysis for Acrylic Acid

15. Data analysis for Methanol  

16. AEGLs for Chemical Warfare Agents

17. Issues for NAC/AEGL in Developing AEGLs for Nerve Agents

18. Data analysis for Nerve Agents (GA, GB, GD, and GF)

19. Data analysis for Nerve Agent VX

LIST OF APPENDICES

A. Approved NAC/AEGL-17 Meeting Highlights

B. Ballot for HCN

C. Ballot for HF

D. Ballot for Acrolein

E. Ballot for Chlorine trifluoride

F. Ballot for Epichlorohydrin

G. Ballot for Ethyleneimine

H. Ballot for Ethylene oxide

I. Ballot for Isobutyronitrile

J. Ballot for Methacrylonitrile

K. Ballot for Peracetic acid

L. Ballot for Phosgene

M. Ballot for Propionitrile

N. Ballot for Propylenimine

O. Ballot for Allylamine, Cyclohexamine, cis- & trans-Crotonaldehyde

P. Ballot for Dimethyldichlorosilane

Q. Ballot for Ethylendiamine

R. Ballot for HCl
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S. Ballot for Methyl isocyanate

T. Ballot for Methyltrichlorosilane

U. Ballot for 2,4- & 2,6-Toluene diisocyanate

V. Ballot for Acetone cyanohydrin

W. Ballot for Acrylic acid

X. Ballot for Methanol






























