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AGENDA

- Background -CHPPM
. |Introduction to Chemical Risk Assessment

. What are AEGLs

. \What are the health effects associated with
chemical warfare agent AEGLSs?

. How are AEGLS used?




Who Is USACHPPM?

Pre —1994 1994 — Present
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- Laboratory Sciences
>- Health Risk Management

- Environmental Health
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USACHPPM MISSION

Preventive medicine, public health, occupational
health and safety, and health promotion/wellness
technical services

Advise/assist Army OTSG In policy and guidance
development

Evaluate compliance and adequacy of programs and
policies (report to OTSG)

Support world-wide technical support (Army and
DoD: other Federal and State entities; international
efforts)




Example USACHPPM CWA initiatives

. Emergency Planning and Response

Army/FEMA (CSEPP) AEGL policy and supporting risk communication/
implementation guidance

Coordination with National Advisory Committee on AEGLSs (for CWA)
Homeland defense planning support (Installations, States, other Federal)
Development of safe solil /reentry levels (1999)

Risk Communication support

 Occupational and General Population and Environmental Health
Re-evaluation and development of new AELs (1996-2000)
Soil remediation goals and waste treatment goals (1999)
Revision of DA Regs/Pams (40-8/173; 50-6, 385-61)
Coordination with CDC (supporting OEMD)

 Military Exposures Guidelines (MEGS) for air, water soil
= USACHPPM TG 230 (Chemical Exposure Guidelines for Deployments)
= TB Med 577 (Field Surveillance of Drinking Water)




Development & evaluation of health criteria for
different applications and populations

o
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MILITARY ENVIRONMENTAL & OCCUPATIONAL
= PUBLIC HEALTH HEALTH
-Operations -US Stockpile -Stockpile

-Army/DoD -Non-Stockpile
-Homeland Defense

-Homeland Defense
- Research




Chemical Risk Assessment and Standards
Development:

What is a ‘safe’ or ‘acceptable’ level of Chemical “X”?

Basics of the science:

What media (air, water, soil, surfaces?)

Who (what population?)

How long and/or how frequent is the exposure?
What health effects?

Additional Risk Management Considerations:
— What health effects?

— What are competing risks? Are they ‘voluntary’?

— What are the the possible actions to be taken?

Bottom line — every chemical has numerous safe/acceptable “numbers”




Chemical Air Exposure Levels Continuum?*
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So what are Acute Exposure Guideline Levels
(AEGLS)?

- Short-term, one-time, airborne exposure levels
- 3 levels of health severity and different exposure times

- For risk managers to appropriately balance risks and prioritize
resources in

Emergency planning/prevention

Emergency response

Concept started in the mid-80’s — result of Bhopal incident




History of “Emergency” Exposure Limits

Requlatory Industry

1964- NRC EEGLs - 1964- AIHA EELs

1974- NIOSH IDLHs - 1970s- Company Specific
STELs

1984- EPA National Air |
Toxics Strategy Separates - 1984 — Bhopal Incident

Routine from Accidental . 1985- Company Specific EELS
Releases
1987- ORC ERPG Task Force

1986- SARA Title IlI
1988- AIHA ERPG Committee
1990- CAA 112r

1993 — NAS Guidance for Developing AEGLSs

1995- Federal Advisory Committee Act (FACA)
1996 — National Advisory Committee on AEGLS




Who Establishes AEGLS?
A two-committee process (NRC ‘final say’ over NAC):

National Advisory
Committee (NAC) for
AEGLSs

Co-chairs from EPA & Industry

Public Sector: Federal and State
agencies

Private Sector: Industry, Academia,
Medical associations

International regulatory reps:
(unofficial members at present -
Netherlands, France, Germany)

National Research Councll
(NRC) Committee on
Toxicology (COT)

Subcommittee on AEGLsS

Under National Academy of
Sciences —mandate to advise
Federal government

Private Sector: Industry, Academia

International technical reps:
Canada, Netherlands, Germany




AEGL Development Process

v Based on National Research Council (NRC)
approved technical procedure (publicly available
document)

Several standardized review levels:

1) DRAFT: Developed by National Advisory Committee (NAC-
AEGLS),

2) PROPOSED: Federal Register public comment period,;
3) INTERIM: NAC-AEGLs addresses public comments

4) EINAL: NRC Committee on Toxicology reviews/modifies
and finalizes (publishes)




Official NAC AEGL Level Definitions:

AEGL Level 1: level above which general population (including
susceptible individuals) may have some notable discomfort (
non-disabling, transient and reversible)

AEGL Level 2: level above which general population (including
susceptible individuals) may experience serious long-lasting
effects or impaired ability to escape

AEGL Level 3: level above which general population (including
susceptible individuals) could experience life threatening effects
or death

BUT: These should not be interpreted too literally....
The final AEGL concentrations for chemicals
(especially CWA) are designed to be VERY protective
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Figure 1.
Generic Description of AEGL Levels*

Above (>) AEGL 3
increasingly severe effects
and possible death without

treatment

>AEGL 2<AEGL 3
Above AEGL 2 effects become
more significant and may impair
ability to escape, be long lasting, or
permanent

>AEGL 1 <AEGL 2
Above AEGL 1 there may be some
discomfort, odor, irritation; but
effects, if any, are not impairing and
only temporary




AMMONIA Air Criteria (mg/m?®)

Exposure 2-10 min | 10 min | 30 min 1 hr 4 hr 8 hr 8 hr/day 24 hr/day
lifetime lifetime

duration =

AEGL 3*
AEGL 2~*
AEGL 1~

0.35
(derived)

Lethality Concentration— 50 deaths — published data (animal and human) based human estimate
AEGL- Acute Exposure Guideline Levels — *proposed levels
Occ & Public Health standards developed by OSHA, NIOSH, and EPA
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Carbon Monoxide Air Criteria (mg/m=)

8 hr 8 hr/day 24 hr/day

Exposure 2-10 min | 10 min | 30 min 1 hr 4 hr

duration = lifetime lifetime

AEGL 3*
AEGL 2~*
AEGL 1~

229
ceiling

3
(derived)

Lethality Concentration— 50 deaths — published data (animal and human) based human estimate
AEGL- Acute Exposure Guideline Levels — *proposed levels
Occ & Public Health standards developed by OSHA, NIOSH, and EPA
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GB (SARIN) Air Criteria (mg/m?®)
Exposure 2-10min | 10 min | 30 min 1 hr 4 hr 8 hr 8 hr/day 24 hr/day
duration = lifetime lifetime

(0.003)*
STEL

0.0001*
(0.00002)

GPL

IDA - Institute for Defense Analysis ( endorsed by ASD)
AEGL- Acute Exposure Guideline Levels (developed by NRC, referenced in TG230)

AELs- Air Exposure Limits (endorsed by CDC, occupational and general population regulatory standards)
* under evaluation gn8ew proposed)
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Summary of CWA AEGL Status/Issues

HD and Nerve Agent AEGLs are ‘FINAL':

— NRC pre-publication (March, 2003)

— ‘Street version’ publicly purchasable book by May ($58 from the National
Academies Press at 800-624-6242)

— Or — will be viewable online: www.nap.edu

“Final” values currently cited in USACHPPM Fact Sheets
Overall data considered good guality (exception VX);

Data- based values are down-adjusted with “uncertainty
factors” (providing a margin of safety) to account for unknowns:

— Animal- to human extrapolation
— Human variability

— Data quality




Sulfur Mustard Health Effects and AEGLS

O Margins
of safety to
account for
uncertainty
(factor of
10 or more)

effects

few

Significant
adverse
effects

>
c
©
S
N
=
0

No significant
adverse

- many

Above AEGL 3, increasingly severe delayed effects
and incapacitation, to include (delayed) blistering
and lung effects; eventually potential fatalities

0 AEGL 3

AEGL-2 =) AEGL-3

Above AEGL 2, increasing chance of significant eye

irritation with possible delayed impairment of vision;

possible breathing difficulties approaching the AEGL
3; effects will be delayed, but not permanent

AEGL-1 =) AEGL-2

Above AEGL 1, may begin to see minor
eye discomfort, irritation, redness; effects
will be delayed but not permanent

. AEGL1

Below AEGL 1, no observed
adverse effects

0 Margin of safety addresses uncertainties that may not be completely explained by available data




O Margins
of safety to
account for
uncertainty
(factor of
10 or more)

Nerve Agent Health Effects and AEGLSs

few

>
c
©
S
N
=
0

- many

effects

Significant
adverse
effects

No significant
adverse

Above AEGL 3, increasing cases nausea,
vomiting, then seizures and increasing possibility
of fatalities

9 AEGL 3

AEGL-2 ¢mmp AEGL-3

Above AEGL 2, increasing degree of miosis (constriction
or shrinking of the pupil) with possible impairment of
vision after dark or in dim light; runny nose; sweating;

possible breathing difficulties, but no permanent effects

AEGL-1 == AEGL-2

Above AEGL 1, may begin to cause minor
miosis (constriction or shrinking of the pupil);
possible runny nose; no permanent effects

O AEGL1

Below AEGL 1, no observed
adverse effects

0 Margin of safety addresses uncertainties that may not be completely explained by available data




AEGL APPLICATIONS:
EPA Guidance for Toxic Industrial Chemicals

US EPA Chemical Emergency Preparedness Office (CEPP)
to replace use of “ERPGs” with AEGLs (Federal Register
1996)

Current CEPP guidance requires use of ERPG Level 2 in

Risk Management Plans (RMPs) to model potential for
reaching civilian population

— ABOVE LEVEL 2 requires facilities to develop preventive measures

Initially Level 3 was considered, as well as IDLH, but
determined not enough safety margin




AEGL APPLICATIONS:
Toxic Industrial Chemicals, cont’d

Per representative of USEPA CEPP office:

- Level 1 not used in prevention aspects (planning) because

— ‘represents level of exposure that doesn’t cause significant, much less
permanent effects, and which citizens are potentially exposed to in
daily lives (pumping gas, cleaning, hobbies)’

— ‘there are more important things to worry about during an incident’

- No known use of Level 1 (ERPGs or AEGLS) in response
Implementation

- HAZMAT teams typically use the distances identified in the
Emergency Response Guidebook which presents Isolation
Zones and Protective Action Distances

— The toxicological exposure values used to determine these
boundaries included ERPG 2-3, IDLH, and LC50’s based on
animal studies 27




Why Are AEGL Level 1 Values Derived?

— Demonstrates that full spectrum of health effects
have been considered

» Level 1 and Level 3 bracket potential low end and high
end effects around this action level with

» * [t COULD be used as a ‘naotification level’ to
acknowledge that exposed person may NOTICE
something (but not at a critical action level)

» There is not a Level 1 AEGL for all chemicals if the first
effect is more appropriate as a Level 2

— BUT —the NAC-AEGL does not provide any specific
Implementation guidance or recommendations as to
applications (they develop AEGL values only)

28




Think of a Tornado Emergency

Tornado
WARNING

Tornado

Tornado
sighted in
area

Conditions
right for a
tornado

Assistance
required

Personal
action
required

Personal
awareness
advised




CHPPM Suggested Applications off CWA AEGLs

* Primary concern > AEGL-3 —
be prepared to TREAT and
ASSIST (rescue)

* Minimize exposures between
AEGL 2-3

= EX: Recommend shelter-in
place (SIP) >AEGL 2

e Prevent unnecessary
response related hazards:

= ‘alert’ when > AEGL1 <2

>
c
@©
S
N
=
2

-2 many

» Prevent additional entry at
>AEGL 1

= Allow unrestricted reentry if
<AEGL 1

Significant
adverse
effects

No significant
adverse

(increasing chance of
fatalities)

AEGL-2 4mmp AEGL-3

(increasing chance of severe
irritation/impact ability to escape)

AEGL-1 4==p AEGL-2

(increasing chance of
discomfort/ annoyance)

l AEGL-1




Example AEGL Application —

CEPP and Homeland Defense

<AEGL-3 <AEGL-2 <AEGL-1
SAEGL-2 SAEGL-1 N
CO\;L (9\/
% v’

Possible fatalities; severe effects ; medical attention
Moderate effects; possible medical attention -*prevent these exposures*

Non-permanent, mild effects— warning range (take action at AEGL-2)
No adverse health impact (possible odor, annoyance starting at AEGL-1)




EXAMPLE: Installation Threat Assessment

Toxic Industrial Chemicals Affecting

. CHEMICAL HAZARDS
Sample US Army Installation O irooniciandid
|\ = . ® 2 Chlorine

leume” I

® @ Hydrogen fluoride

based v » 4 Sulfur dioxide (anhydrous)
. e : : > - ' M Ethane
b O U n d arl eS i 2 A B Ethylene oxide
) : B Hydrochloric acid
based on L .7 A léGbalsiis
i 4 Methane

A EG L '2 ' B Titanium tetrachloride

@® Ammonia (conc 20% or greater)

(O TICs affecting installation

O Surrounding TICs
not affecting installation

B Army Installation
— Interstate Hwy

——+— Railroad
Sample Overview Ma )
O LI dlid

POP1999
0-3037
[ | 3038-5848

P 5849 - 9584
B o585 - 17530
I 17531 - 45555

This mode| represents only \
a sample scenario. Mo true

spatial location is associated
with this Army installation




Update CSEPP AEGL Policy Paper 20 (AEGLSs) and
Enclosure (Risk Communication Package)

Update to CSEPP Policy Paper Number 20
ADOPTION OF ACUTE EXPOSURE GUIDELIME LEVELS (AEGLs)

L Nevember 2001, CSEPP Policy Papar 20 officially adopted Acute Exposure Guidelines
Levels (ARGLA] as the toxicity critcria lo be used by the CSEPP community,  This policy |_|_:|._.d.||:
provides an extension of the loplamcatation goal w Mach 2003 and provides clarification as how
this is w0 be secornplished.

The LS. Environmental Protection Agency- ajarao"cJ committee that develops ABGLs
as finalized the values for sulfur mustard and nerve spents, AECGHL concentration lovels arc
provided in the supporting information enciosed with this policy, Information as o the
development, rationale, and specific health effacis sssociated with AFGLs is also provided in the
cnclosed fact sheets.

AEGLs wre to be used for CSEPP depot and oft-past emergency planning and response
ATGLs are to be wsed in air disporsion modsls o cstatllish pesnial ereds al risk [rom chemacs
wearfare gocidonis.  The three different AEGT. healr 1:,;[,[-:;.;,[4__ ls allow cmergency planness and
responders (0 pricritize resources and achivigigs :u&m"ll 2l wath a chemical Lthemn:_ While
spevilic decisions to take action such as ﬁiﬁ“ﬁ#llﬂu;ﬁh‘ trin-place may vary by location and
event, this policy stipulaes the [ollowing mmmemdecizion criteria. These criteria are consisient
with existing emereency planning ‘cmbné’fﬂmﬂhﬂumﬂ: msed Ty industry and huzandous materizl
(HAZMAT) response persornel: & B l.# e i
Consistent with CSTPP F’.111¢U°Phr-:' 1, priority should be to preveat axposures above
ABEGL-3, which conld result in severs, l't’q‘-autﬂ ng, and possibly lethal oulcames.

To merﬂlﬁh thizs, protective acticus should be di ||.l..lr.d toward preventing o minimizing
exposuTes above ABEGL-2, above which some temporany bur |!|-.|uﬁ||l ially -:s-r_H[Jt:- rn|1.nr|r|3__
effects could oceur. ABGL-2 therefors defines the "minimmm eritical action level ™.
Applicahon of ABGFL-1 may be |'|1.,r|['-‘||nt..r_ il |\Ir--ni-|:.I and Tesponse 18 3 nobifieation
level, bul no pretective action would be required except 1o Hmil activitics snd regoest
continued contact wirly the emergency alarl syslem.

These erileria reflect Amy/FEMA recommendations: howewver, final site-specilic decisions lor
off-post responses using AEGLs are a local CSEPP communily decision, States snd local
21T &r "ﬂ[ ¥ MM ECTH !-u-..:ll'_h.l.‘Tl = altormative docision- EFITL.-T'.:I %LJDle gocument the eritaria and

nule and coordinate associated planning with Army and FEMA by the inplemeatation dales of
thix |:;|1i:;_-,-. Irnplementaicn of this pelicy infors that the Aoy has Flf{'f'-.-llji“d the madeling and
softwire capebilily and output based on the described dacision ceiteria end the States and local
SIMECESNC Y MandEers have accommodated this information in their planning and responss
golivilies




USACHPPM Health Risk Communication Workshops

«April -- Las Vegas, NV

HEALTH oJune -- Providence, RI
READINESS

ENVIRONMENT

s/August -- Seattle, WA

For more information or to register on line, go to:

or call Ms. Suaquita Perry at 410-436-3515




USACHPPM POCs:

USACHPPM Chemical Agent Health Standards WEBSITE
http://chppm-www.apgea.army.mil/HRA/Caw/index.html

Veronique Hauschild, MPH
Deployment Environmental Surveillance Program (DESP)
410-436-5213/DSN 548-5213 FAX - 2407

Coleen Weese, MD
PM, Occupational and Environmental Medicine Program
410-436-2578/DSN 584-2578 FAX -4117

Stephen Graham, CIH
PM, Industrial Hygiene Field Services
410-436-5244/DSN 548-3118 FAX —9988

Glenn Leach, PhD
Director of Toxicology (US Army official member of NAC-AEGL)
410-436-5244/DSN 548-5244 FAX - 2407




