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Three-Tier Approach to Chemical Spill Response

Keith D. Chandler, Lt.Col., USAF, BSC
USAF Medical Center/SGB, Wright-Patterson AFB, Ohio 45433-5300

Major chemical spills create special problems in protec- lower levels. The SPEGL is set at a level to protect this
tion of both public and worker health. The current standard of sensitive subpopulation, but it does not give the Base Com-practic for a major spill requires the evacuation of personnel mander the risk information needed to evaluate, plan for, and
for a specified distance downwind, using exposure limits and respond to a large chemical spill. The Environmental Protec-
dispersion models to define a toxic corridor's safe and unsafe
areas. The implication of thispraceisthatthem issignificant tion Agency's (EPA) Technical Guidance for Hazard
health risk inside the toxic corridor and no significant risk Analysis, Emergency Planning for remely Hazardous
beyond the corridor. Because of the high level of uncertainty Substances (December 1987) sets the "Level of Concern" for
in both the exposure limits and the dispersion modeling used, public emergency exposure at 1/10 of the 'I.mmediately
these corridors are understandably conservative in an attempt Dangerous to Life and Health" (IDLII) level. EPA has also
to develop a high degree of confidence that people outside the established an air pollution ceiling goal for NO2, above which
toxic corridor are not endangered. However, this conservative is the "significant hamr level" for the puNic as a whole,
practice can result in very large, predicted, toxic hazard car- including sensitive subpopulatio-,s. The Occupational Safety
ridors creating evacuation problems and additional hazards. and Health Administration (OSHA), the American Con-

ference ofGovernmental Industrial Hygienists (ACGIN), and
Before 1985, the United States Air Force used National the National Institute for Occupational Safety and Health

Academy of Science (NAS) ,- National Research Council (NIOSH) have all published occupational exposurm limits for
(NRC) published emergency public exposure limits for short-term, periodic exposures.
nitrogen dioxide (NO2)andthehydrazine fuels usedin rocket The hydrazine family of fuels creates a different preb-
and missile operations. In 1985 and 1989, the NAS-NRC tem. Although acute toxicity dat, are available, these chemi-
Commnittee on Toxicology publishedanew, lower, short-term cals have been listel as suspected human carcinogens. This
public exposure guidance level (SPEGL) for N02 and the identificai.on as suspected carcinogens caused NIOSH to
hydrazines used in Titan rockets. This lowering of the ex- remove the IDLH listing for these chemicals from the NIOSH
posure limit caused a siinificant mncrease in the luIgth of the Pocket Guide to ChemicalHazards, Fifth Printing. The Pock-
predicted potential toxic corridor at Vandenberg Air Force et Guide data were not intended to be used for emergency
Base, extending itwell beyond the controlled areas ofthebase response; however, the Guide had become the standard
into populated armas, significantly impacing the base's source for IDLH data from a recognized agency. Therefore,
ability to perform higher risk operations such as fueling and when the IDLH levels for suspected carcinogens were
launching the rocket. This forced a re-evaluation of the stand- deleted, a void was created in "officially recognized" IDLH
ards and practices used for hazard planning. values for hydrazines. This makes it difficult for a Base

Predicting the toxic hazard corridor requires three prin- Commander to defend the use of an exposure limit that is not
cipal elements: rate of contaminant evaporation, dispersion sanctioned by a recognized agency.
modeling, and exposure limits. This paper focuses on the InordertoprovidetheBaseCommanderwithbettertools
exposure limits, the assoiated health risk, and response to evaluate risk from and respond to failures of these fuel
actions. systems, we developed a risk-based approach to toxic hazard

If achemical release does occur, the information needed prediction and response. The approach identified three risk
by the Base Commander is the degree of risk to hnuman health categories, each with an associated risk and response proce-
and safety. Risks can be either Immediate or long term and dun. Although this approach may not be necessary or prac-
can affect the general population or selected sensitive in- tical for small chemical spills, It greatly helps manage both
dividuals. planning and response to large toxic chemical spills.

In the cue of N02, there is much experience with human Table I shows the sources of several published exposure

exposure. In the average population, the risk considered linits for the primary rocket fuels. This information was used
immediate with a finite threshold for irreversible health t- Identify existi-g standards and to help clarify relative risks
dmage; however, there is a sensitive subpopulation that may for different exposure limits. These risks can be divided into
suffer fom secondary effects caused by exposures at much three categories: immediately hazardous to life and health,
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TABLE I. Exou Stdards anod Levals of Concem (LO.C.)

Standards Level fMer
Nb•ge Doedde 1 2 3

101,/142 IDLH 50/25 ppRn X - -
EPALO.C. 5 Ppm - X -
EPA lgriWcant harm evU 2ppm (1 hr an.) - - -

poluton osling goal 0.5 ppm (24 hr avg.) - - -

SPEGLJNAS-NRC 1 ppm (I hour) - - X
ACGIH shottmern ewposu

knit (STEL) (1900) 5 ppm (15 min)
OSHASTEL I ppm (1 smln)

UDMH (Unym"melrcu mh )
IDU.HII2 IDLH 5006 Ppm X -
EPALO.C. 5ppm - X
SPEGLJNAS-NRC 1969 (cance 24 ppm (Ih) - -
ACGJH *me-wigtd avrg

(TWA), (990) Opaed3 0.5 ppm (0.01 ppln.
OSHA STEL 0.5 ppm (15 min)

IOLH/1 IDLH 80/40 ppm X -
EPA LO.C. Ppm - -
SPEGUNAS-NRC Ie9 (Oiver) 2ppm (1 hr) - X
ACGIH TWA (1M90) propose 0.1 ppm (0.01 ppm]
OSHASTEL 0.1 PPm (s mlin)

=Coo1 tl • imit requi for pOaed and ropedv releaes.

without regard to long-term cancer risk; potentially hazard- release.
ous to the general public with effects being revenible or Implementation of the three-tier approach required an
minor and not significantly hazardous to the general public education campaign for the commanders and operators to get
but posing increased risk to a sensitive subpopulation. them to understand and accept this new way of planning for

Table 11 defines the levels of concern categories and disaster. Commanders had to accept the uncertainty of not
reflects the recommended respv action for each level of having a "national standard" to rely upon. Operating instruc.
risk. In addition, Table I indicates which exposure limit best tioms disaster response plans, and computer dispersion
fits each level of concern. models had to be modified to deal with levels of risk and th=•

This approach requires that the Base Commander accept levels of toxic corridors.
a certain level of risk for public exposure potential by using In the final analysis, however, this three-tier approach to
exposure hazard data that are available but not "officially" managing hazardous chemical spills provides the operational
sanctioned; yet, it allows the Commander the flexibility to commanders with a risk management tool that permits in-
conduct hazardous operations with a high level of confidence creased flexibility in establshing policies and in managing
that an effective response can be made to a major chemical hazardous operations with a higher level of confidence.

TABLE IL Desorpdon of Levels of Concern
Levl 1: Contrl Acoes and Evacuate

kvmedl dangerous to We and heat. Caoaeabors pos *sgcant rh io etpoed

RsOwNwnd• a•o rvacuation eshoM be peromed ,rime f kuat mrWe ts en seldng
efteW or remindV in-tit *AM em .

Level 1. Seek Sherw or Evauma
IS== pases somes rk to de average kndlvul.
RenommiwddAomk Seeks elr e wli outIde aintkes closed or evacuate, depmding
an eliWdn and durti.

L" 3: Seiwe Inoiduaklk
Eamn pases no huwd lo normal and hedlt Individuals. Cerain e ve avhdk
(uimn as and ae19ai ew hing.lomeed peOple) may be at some drk if eN psd.
AeoemiwiAd=d~ ST"e lo Slape 3 &V ution alet, no#ýtof i publi of rele, provde
kft miw an paleri public wopmur ed elfels aid advise maineie indoviduas is toavoid
WWais pyeI4edviy, renti indoar and due ek tiee.Applesa* i lo*si4.


