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. :aThousandsof . . .- .
«hazardous subsfances crisscross -
#the country daily and accidents
“awill_happen, so you need fo
. aplon.for a possible catastrophe
¥ in your.community

“Thertrucks parked:next.toyou‘at"the
-diner bears a placard numbered 1255;
2the one.that whizzes past on the high-
away.is ' marked 2186.-As they're stored,
~*shipped.stored again, and used, haz-
-ardous=materials:wend:their way
throughtvirtually-every . community in
the United-States:About.10% of-the
trucks on interstate highways carry
some form of hazardous substance,
- thousands of shipments a year go by
-water, and millions of fons go by rail.
"Hazardous substances, according to
“the US. Department of.Transportation,
:are materials “capable of posing an
- unreasonabile risk to health, safety, and
<property when transported in com-
=merce.” Although the depart-icontinued
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ment classifies some 1700 dif-
ferent materials as hazardous,
chemical companies actually
produce about 35,000 different
dangerous commodities. Exact
numbers are hard to come by
but it’s estimated that 200,000
bulk shipments of such materi-
als are transported each day.
Despite a generally good safety
record, problems in transport
do arise and without some
knowledge and preparation,
what appears to be a minor ac-
cident can quickly become a
major catastrophe affecting an
entire community.

Because of problems and in-
consistencies in reporting re-
quirements, 1t’s hard to say
precisely how common hazard-
ous materials incaidents really
are. According to the Depart-
ment of Transportation, there
are 3000 truck accidents per
year involving hazardous sub-
stances and 100 major train
derailments. In all, 8900 unin-
tentional releases of five gal-
lons or more were reported for
the year 1980.

You probably already have
protocols outlining emergency
medical services’ response to
various kinds of accident, such
as a multicar collision, a build-
ing collapse, or an airplane
crash but every community
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that has an interstate high-
way or railroad line running
through it—and that’s just
about every community in this
country—also requires some
protocols for dealing with ac-
cidents involving hazardous
materials.

If you're a physician in a
large city such as New York,
Atlanta, or Chicago, you might
not have to worry about the
specifics of planning; those
cities have people designated
as disaster planners and pre-
paring for hazardous materials
incidents usually falls in the
purview of the fire department.
Many of us, however, come
from communities in which
the emergency room physi-
cian is an integral part of the
local EMS system and the local
county disaster planning board
and has an important role to
play in preparing for such in-
cidents.

But whether big city or small
town, every physician working
with EMS units has to under-
stand and help responders un-
derstand that a hazardous ma-
terials accident is different
from an ordinary accident,
though on the surface they may
appear much the same. The
lives of the rescuers are in
peril, the surrounding commu-
nity is in peril, and the situa-
tion is dangerous from begin-
ning to end. Yet most EMS per-
sonnel are not tuned in to haz-
ardous materials. Not only are
they ignorant of how to handle
them, they often fail to consid-
er that a truck or train may
be carrying a dangerous sub-

stance on board. They have to
be aware of what they can and
cannot do and whom to call
for help.

EMS on the spot

Even if you have a hazardous
materials unit in your region,
an ambulance is often the first
vehicle to arrive at the scene
and it’s important that those on
board have at least a basic un-
derstanding of the nature and
effects of hazardous substances
so they can begin doing the
right things right away. Con-
sider, for example, the truck
that passed you on the high-
way. If it jackknifes on a side
road and there’s no fire, no
explosion, and no threat of fire
or explosion—just an injured
driver and some highly toxic
pesticide spilled onto the road-
way—unwary EMS responders
may march through the chemi-
cals to save the driver. When
they carry him and the sub-
stance back to the emergency
department, they’re endanger-
ing themselves, anyone who
rides in that ambulance, and
those responsible for taking
care of the driver when he ar-
rives at the hospital.

Whenever any storage or
transport vehicle containing
cargo is involved in an ac-
cident, that cargo should be
considered dangerous until
proved otherwise. Rescue per-
sonnel should not walk into or
touch any spilled material and
should avoid inhaling any

smoke, fumes, or vapors—
even if those vapors are
odorless.



If something is leaking, the
ambulance personnel should
know they can’t just start tum-
ing knobs. Some things, of
course, are simple and can be
handled simply. A hole, for ex-
ample, can be plugged But
other times, the situation and
the mechanisms for correcting
it may be more complex. There
are literally hundreds of dif-
ferent types of railroad car and
there are railroad car anatomy
books detailing their struc-
tures. Only the experts know
whether you tighten one valve
and open another or crimp a
pipe. It's crucial to obtain help
and do it early.

The wealth of information
and expertise available for han-
dling a hazardous materials in-
cident is truly enormous Many
chemical companies have re-
sponse teams to assist with ac-
cidents involving their prod-
ucts. The chlorine manufac-
turers have formed CHLOREP
—the chlorine emergency plan
—to provide information and
assistance when chlorine is
involved. Other chemical com-
panies have formed mutual
aid response teams to ensure
that help arrives as quickly as
possible.

The most important service,
however, is provided by
CHEMTREC, the chemical
transportation emergency cen-
ter, operated by the Chemi-
cal Manufacturers Association.
Essentially, it's a poison con-
trol center for hazardous mate-
rials incidents. They provide a
24-hour emergency hotlsne—
for use during actual incidents
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symbol for poison

OT
reference
number
UN hazard
2 class

Sometimes the Department of Transportation placard will provide a visual
clue to the nature of the substance being transporied but often, knowing
what you're dealing with depends entirely on knowing what the four [D
numbers stand for—inm this case, chlonne.

only—at (800) 424-9300. When
an accident involves a hazard-
ous material, CHEMTREC will
supply immediate advice on
what to do and will contact the
shipper and manufacturer for
further aid. Chemical compa-
nies and railroad lines all have
24-hour assistance but proba-
bly none of us would know
how to get in touch with Dow
Chemical at four in the mom-
ing on Christmas. CHEMTREC
will do it for you.
CHEMTREC or the environ-
mental protection agency can
also put you in touch with

a government agency called
OHM-TADS—the Oil and
Hazardous Materials Technical
Assistance Data Service. This
agency comes into play, for ex-
ample, when 30,000 Ib of an
urnknown, gooey, foul-smeiling
purple substance starts inun-
dating your community and
you haven't a clue as to what it
is. If you can supply such rele-
vant information as color, odor,
and density, OHM-TADS can
computer-cross-reference the
dataand provide you with some
guesses as to what you might

be confronting
rontinued
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Most of the time, however,
hazardous substances can be
identified and that, of course,
is a key component in success-
ful management. There are a
number of ways to find out
what a truck or train is carry-
ing. Perhaps the most immedi-
ate is the Department of Trans-
portation placard. That's a dia-
mond-shaped sign required on
al] portable tanks, rail cars, and
trucks since November 1, 1981.
Sometimes the placards give
you a visual indication of the
contents, such as a picture of a
skull and crossbones or flames,
but often the only clue will be
four numerals. Some placards
do have another single number
at the bottom but that refers to
the United Nations system for
classifying hazards shipped
between countries and doesn’t
concern us here. Rather, we're
concerned with the four ID
numbers keyed into the De-
partment of Transportation
hazardous materials register
and listed in their 1984 Hazard-
ous Materials Emergency Re-
sponse Guidebook (DOT publi-
cation 5800.3). Unless you have
this handbook, the ID numbers
are meaningless and I strongly
urge you to make sure that
every ambulance, every police
car, and every fire truck carries
one of the yellow guidebooks
at all times. They're available
free of charge to rescue units
and although the Department
of Transportation can’t supply
them to every interested party,
copies can also be obtained at
varying prices through private
organizations, for example the

American Trucking Associa-
tion in Washington, D.C., La-
belmaster in Chicago, and Unz
and Co. in New Jersey.

The book is organized so
that you can look up the four
numbers and find out the
name of the substance they
refer to. Next to the name is a
guide number referring you to
the pages in the back of the
book that briefly detail poten-
tial hazards associated with
each substance, the necessary
emergency action, and ap-
propriate first aid for victims.

There are problems with
identifying materials through
placards alone. Sometimes the
placard is missing, incorrect,
destroyed, or not visible.
Moreover, only trucks carrying
more than 1000 Ib are required
to bear a placard and less than
half a ton of a hazardous sub-
stance can still do a lot of dam-
age. Similarly, if you see a
railroad car marked “empty,”
you might reasonably assume
that car is empty but you might
also be wrong. Any tank car
carrying less than 300 gallons
of liquid can be designated as
empty.

Consequently, the Depart-
ment of Transportation recom-
mends that cargo be identi-
fied through shipping papers.
Trucks carry a bill of lading and
trains a consist and waybill.
The consist lists the order of
the cars and the waybill their
contents. Unfortunately, ship-
ping papers and waybills can
be lost, destroyed, or burned
up. Even when a waybill is ob-
tainable, it’s not always help-

ful, because it doesn’t have 1o
specify the contents of a tank or
truck on a flatcar. As far as the
waybill is concerned, the con-
tents of a flatcar are simply
“truck.” Determining the order
of railroad cars, even with the
aid of a consist, can often be
difficult, too. In a major derail-
ment, the cars can become so
jumbled up that the original
order may be impossible to as-
certain. It seems, too, that the
procedure for numbering cars
isn‘t standardized. One day 1
became curious as to whether
cars were numbered back to
front or front to back and re-
ceived two different answers
from two different railroad
lines.

When an EMS team arrives
at the scene of an accident, they
must consider the possibility
that a hazardous material is in-
volved, assess the situation,
determine their goals, and for-
mulate a plan of action. Ordi-
narily, the first thing they try to
do is rescue the victims but
when a dangerous substance is
involved, they have to weigh
the chances of saving other
lives against the danger to their
own. With the Department
of Transportation handbook,
your rescue personnel can de-
termine what they should do
and what they can do until
help arrives.

To deal with hazardous sub-
stances, rescue personnel may
require special equipment and
garb. There are, for example,
totally encapsulating chemical
suits that enable the wearer to
walk through sulfuric acid but



they’re bulky and claustropho-
bic and using them takes exten-
sive training. Dealing with dry
chemicals may require no more
than the turnout coats, gloves,
boots, and the goggles most
ambulances carry for use in
inclement weather. The EMS
people have to know when
these are appropriate and have
to be aware of the need for
isolating and decontaminating
all equipment and clothing
that may come in contact with
any toxins.

Not every ambulance can or
should be a hazardous materi-
als unit but depending on the
resources you have available,
there are some simpler forms of
equipment that are good to
have at least near at hand, if
not on every ambulance. There
are various types of explosion
meter on the market for check-
ing air-gas mixtures to see
whether your EMS personnel
are in immediate danger of
being blown up. Ideally, we
like to decrease toxic vapors,
prevent ignition of flammable
substances, and absorb small
amounts of liquid. Some com-
panies manufacture kits con-
taining absorbent materials
useful for handling small-scale
incidents. The National Foam
Company sells two types of
foam, one for suppressing
vapors from acids and another

for alkalies. At the very least, I

think an ambulance should
carry a hand-held foam fire ex-
tinguisher. It can come in
handy not only for the more ex-
otic hazardous materials but
also for the run of the mill gas-
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oline spills associated with or-
dinary car crashes. You're that
much further ahead if your
ambulance crew arrives at the
scene of an accident with
the Department of Transporta-
tion handbook, knowing what
they're dealing with and carry-
ing some type of material on
board that they can use to sup-
press noxious vapors or extin-
guish flames.

There’s little
information
in the literature
on chemical burns,

probably because
there are
so many possible
combinations’

The hospital role

Because a hazardous materi-
als incident poses a danger to
both rescue personnel and
the surrounding population, a
local hospital can find itself
inundated with victims. Ex-
posure to hazardous sub-
stances can give rise to a vari-
ety of medical effects impossi-
ble to detail here because the
number of products shipped
throughout the country is so
enormous. The five most com-
monly shipped hazardous ma-
terials, however, are gasoline,

anhydrous ammonia, propane,
chlorine, and sulfuric acid.
When these—along with a
great many other hazardous
substances—are involved in an
incident, what you can basi-
cally expect to see are thermal
and chemical burns and inha-
lation injuries.

Unless they lead to huge
explosions, hazardous materi-
als incidents don't usually
require the kind of full mass-
casualty hospital alert you'd
have to call if, for example, a
jumbo jet went down but they
do require preparation, plan-
ning, and knowledge. We had
an incident involving a sul-
fur dioxide leak a number of
weeks ago in which 15 people
were overcome by fumes. Our
EMS personnel in the field
were able to update wus
frequently on the situation
and, because we knew from
them what the substance was
and its medical effects, we
could call in the necessary per-
sonnel from pulmonary medi-
cine, have needed equipment
on hand. and begin to treat the
victims when the ambulances
pulled up to the door. If your
ambulance personnel don‘t
know what they’re dealing
with, they can’t let you know
what to expect.

There’s surprisingly little in-
formation in the medical litera-
ture on chemical burns, proba-
bly because there are so many
different types of chemical and
so many possible combina-
tions. Depending on the chem-
ical that comes into contact
with the skin, a variety of dif-

continued
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ferent reactions can take place,
such as protoplasmic poison-
ing. metabolic disruption, and
protein coagulation. Although
the reactions aren’t the same as
those produced by fire, the
results are similar and skin
biopsies of acid and aikali
burns show changes much like
those of second- and third-
degree thermal burns.

Most patients with chemical
burns can be managed like any
other burn victim but initial
therapy is controversial. If a
chemical is allowed to remain
on the skin, the reaction con-
tinues. Some authorities advise
against trying to neutralize
chemicals on the skin, while
others recommend that you put
acids on alkalies and alkalies
on acids. Probably the best
thing to do is begin prolonged
and copious lavage with wa-
ter-—within a minute or two,
if possible. Ideally, then, it
should be started out in the
field by the EMS team rather
than delayed until the patient
reaches the hospital. Washing
victims off in the field is im-
portant, too, because many of
these substances are flammable
and, consequently, so are the
people and clothing exposed to
them.

Gasoline is the classic ex-
ample. Cutaneous contact with
gasoline can cause erythema
and skin changes associated
with first- and second-degree
burns due to the fat-solvent
properties of the chemical. But
gasoline usually catches fire
and thus can produce a large
number of thermal-bum vic-



tims as well. In addition, gas-
oline has a less dramatic but
still important medical effect.
Long-term inhalation of gas-
oline fumes can give rise to
such physiologic disturbances
as ventricular arrhythmias, va-
gal stimulation, vasodilation,
and hypotension.

Anhydrous ammonia is a
substance {amiliar to anyone
from an agricultural communi-
ty. It's a common fertilizer and
is usually stored in huge con-
tainers as a pressurized liquid.
The commonest cause of in-
cidents involving this chemical
is leakage from a broken con-
nection in such a tank. Anhy-
drous ammonia is a very strong
alkali that’s very soluble in
water. It boils at —28 °F and can
cause freeze burns of the skin.
The vapor produces intense
pain in the eyes, mouth, and
throat and can cause immedi-
ate or delayed laryngeal edema
and airway loss.

People exposed to anhy-
drous ammonia require imme-
diate field lavage and some
may need intubation or, if in-
tubation isn't possible, tra-
cheostomy. It's pointless, how-
ever, to secure an airway
unless the patient is well out
of the reach of fumes, since
breathing the vapors got him
into trouble in the first place.
Once in the hospital, patients
have to be monitored and ob-
served carefully, because laryn-
geal edema and airway loss
can occur up to 24 hours later
and chemical pulmonary ede-
ma or interstitial pneumonitis
may develop.
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Propane, orliquefied petrole-
um gas—LPG—travels around
the country in everything from
small tanks on the backs of
campers to the huge transport
tanks on semis and railroad
cars It's a cold gas that’s heavi-
er than air and tends, there-
fore, to settle into low-lying
areas, where it poses a threat of
asphyxiation to anyone unfor-
tunate or unjnformed enough

It’sspointless
to secure
an airway uniess
the patient is

well out of
the reach of the
vapors that got
him into trouble

to station himself there. The
most immediate danger as-
sociated with propane, howev-
er, is ignition and, along with
it, fire. In particular, like oth-
er flammable gases, propane
is subject to a2 phenomenon
known as a BLEVE, or boiling
liquid expanding vapor explo-
sion.

The principle behind a
BLEVE is familiar to anyone
who has ever boiled waterin a
paper cup. You can fill the cup
with water and place it on
burning coals. Although the

cup may burn down a bit to the
water Jevel, it will essentially
remain intact and the water
will boil, because the water
rather than the paper will ab-
sorb the heat.

The same thing happens
when, instead of a paper cup,
you have a tank full of LPG ex-
posed to flames. If the flame
impinges on the tank below
the level of the liquid, it heats
the liquid to a gas, which will
usually escape out the pop-up
valve and ignite but not cause
any major problems. The prob-
lem occurs when the flame
rises above the level of the lig-
uid. Without the liquid to ab-
sorb it, the heat begins to
weaken the metal until it can’t
contain the pressure any
longer, the tank unzips, and
you have a BLEVE. Anything
can BLEVE—even the small
containers used to refill ciga-
rette lighters. When it happens
with a commercial storage or
transport tank, however, the
results can be quite spectacu-
lar. Half a railroad car can end
up in a shopping center half a
mile away.

Over 10 million tons of chlo-
rine are used each year in the
U.S., mostly in water and sew-
age treatment plants. It's such a
widely used, common sub-
stance that special emergency
kits have been developed spe-
cifically to deal with chlorine-
related incidents. Emergency
kit A, for example, contains
equipment necessary for deal-
ing with incidents involving
the 100- and 150-1b chlorine
cylinders you will find at the

continued
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BRIEF SUMMARY

CONTRAINDICATIONS
There are no hnown contraindications to the
use of sucralfate.

PRECAUTIONS

Duodenal ulcer is a chronic, recurrent disease.
While short-term treatment with sucralfate can
result in complete healing of the ulcer, a suc-
cessful course of treatment with sucralfate
should not be expected to alter the post-healing
frequency or severity of duodenal ulceration.

Drug Interactions: Arumal studies have
shown that the simultaneous administration of
CARAFATE with tetracycline, phenytoin, or
cimetidine will result in a statistically signifi-
cant reduction n the bioavaillability of these
agents This interaction appears to be nonsys-
temic 1n origin, presurnably resulting from these
agents being bound by CARAFATE in the gasuro-
intestinal tract The bicavailability of these
agents may be restored simply by sepa.mtin%
the administration of these agents from that of
CARAFATE by two hours The clinical signifi-
cance of these amumal studies 15 yet 1o be
defined

Carcinogenesis, Mutagenesis, [m}aa.ir-
ment of Fertlity: No enidence of drug-related
tumongenicity was found in chronic oral toxic-
ity studies of 24 months'duration conducted in
mice and rats at doses up 1o 1 gm/kg (12 ames
the human dose). A reproduction study in rats
at doses up to 38 times the human dose did not
reveal any indication of fertility imparment.
Mutagenicity studies have not been conducted

ancy: Pregnancy Category B, Terato-
genicity studies have been performed in mice,
rats, and rabbits at doses up to 50 times the
human dose and have revealed no evidence of
harm to the fetus due to sucralfate. There are,
however, no adequate and wellcontrolled stud-
ies in pregnant women. Because animal repro-
duction studies are not always prediclive of
human response, this drug should be used dur-
ing pregnancy only if clearly needed.

Nursing Mothers: Itis not known whether
this drug 15 excreted in human mitk Because
many drugs are excreted in human mlk, cau-
tion should be exercised when sucralfate is
administered 1o a nursing woman

Pediatric Use. Safety and effeciiveness in
children have not been established

ADVERSE REACTIONS
Adverse reactions 1o sucralfate in clinical tnals
were minof and only rarely led to discontinua-
tion of the drug,. In studies involving over 2,500
tients, adverse effects were reported in 121
4.7%). Constipation was the most uent com-
plaint {2.2%) Other adverse effects, reported in
no more than one of every 350 patients, were
diarthea, nausea, gastric discomfort, indiges-
tion, dry mouth, rash, pruritus, back pain,
dizziness, sleepiness, and verugo.

DOSAGE AND ADMINISTRATION

The recommended adult oral dosage for duode-
nal ulcer is 1 gm four times a day on an empty
stomach.

Antacids may be prescribed as needed for
reliel of pain but should not be taken withan
one-half hour before or after sucralfate.

While healing with sucralfate may occur
during the first week or two, treatment should
be continued for 4 to § weeks unless healing
has been demonstrated by x-ray or endoscopic
examination.

HOW SUPPLIED

CARAFATE S:;:cralfatz) ébgm pink tablets are
supplied in bottes of 100 and in Unit Dose
Identification Paks of 100 The tablets are
embossed with MARION/1T12 Issued 3/B4
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CHEMICALS IN TRANSIT continued

local swimming pool; emer-
gency kit B is designed for the
one-ton cylinders; and emer-
gency kit C is used for inci-
dents involving railroad cars
and the barges that go up and
down the Mississippi.

Chlorine is heavier than air
and is a very strong oxidizer.
On the skin, it can produce
deep second- and third-degree
burns and, when inhaled, a
spectrum of symptoms from
mild to deadly. The serious-
ness of the effects depends not
on how long a person is ex-
posed to chlorine but on the
chemical concentration. Chlo-
rine in concentrations of 4
parts per million has a very
pungent and irritating smell
tolerable for about half an
hour, Concentrations of 15
ppm will cause severe respira-
tory symptoms and 30 ppm
will result in coughing, nausea,
choking, and chest pains. Inha-
lation of concentrations of 40
ppm will cause pulmonary
edema and pneumonitis, while
concentrations of 400 ppm will
be lethal in half an hour and
1000 ppm will kill the victim
immediately.

Unlike cyanide or carbon
monoxide, chlorine isn’t a sys-
temic poison. Its effects are
limited to the skin, eyes, and
respiratory tract. People with
minor symptoms, such as itch-
ing eyes, sore throat, and
cough, can be treated symp-
tomatically and they’ll do fine.
Those with moderate symp-
toms, such as bronchospasm,
can generally be handled with
aminophylline, while those

with corneal injuries need co-
pious lavage and standard eye
examinations and treatment.
Treating severe chlorine ex-
posure, however, is difficult
and also controversial. Victims
have lung pathology, such as
hyaline membrane formation
and ulcerative tracheobron-
chitis that can develop into
ARDS. Generally, the patients
require oxygen, airway intuba-
tion, careful fluid and acid-
base management, bronchos-
copy to remove mucosal plugs,
and careful observation.

Most hazardous substances
don’t create medical problems
requiring arcane knowledge
and specialized handling but
some, such as hydrofluoric
acid, do have specific treat-
ment protocols. The Poisindex
is an extremely useful source of
information on the nature of
the reactions caused by a vari-
ety of substances transported
in commerce and, of course,
further information can be ob-
tained through CHEMTREC. In
addition, the United States De-
partment of Health and Human
Services, the Public Health Ser-
vice, the CDC, and the Na-
tional Institute for Occupa-
tional Safety and Health have
put together a two-volume Reg-
istry of Toxic Effects of Chemical
Substances. If an article on the
health effects of any substance
has ever been published in any
country in any language, it will
be listed in the registry. Be-
cause it's a bibliographic tool
rather than a source of imme-
diate information, it is not
much good in an emergency. lt



is a good thing to know about,
however, if you're ever con-
fronted with a patient who has
ingested, inhaled, or otherwise
been exposed to a really rare
chemical that no one seems to
know how to handle.

Developing a response plan

By and large, the major im-
pact of hazardous materials in-
cidents on the medical commu-
nity is strategic. If a one-ton
cylinder of chlorine gas inun-
dates a 10-square-block area of
town and the residents are not
evacuated in time, the hospital
will be faced with the problem
of treating large numbers of
people overcome by fumes.
That's why preparing for such
incidents and knowing how to
handle them is the job not only
of the fire department but of
the medical community as
well. On one level or another,
when things go wrong we're all
involved.

Hazardous materials re-
sponse plans fall into the
overall category of disaster
planning but the incidents
themselves require a slightly
different approach from that
normally required by other
types of disaster. Disasters can
be categorized around a space-
time dimension. Space refers to
the area in which destruction
or injuries have occurred or are
occurring. A small space is one
that can be roped off or sur-
rounded by emergency person-
nel, while a large space may
encompass many square blocks
or even miles, The time dimen-
sion is the period during
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A major hazard associated with the transport and storage of flammable mate-

rials is the boiling liquid expanding vapor explosion, or BLEVE.

which destruction or injuries
have occurred, are occurring,
or may occur. Thus, a short-
time disaster is one that’s over
when emergency personnel ar-
rive, while a long-time event is
still in progress when they get
there,

Those dimensions yield four
basic types of disaster: The first
is a small-space, short-time
event, such as an explosion,
plane crash, or building col-
lapse. The second is a small-
space, long-time event, such as
a major fire and some hazard-
ous materials incidents. An
earthquake or a single tornado
that cuts a huge swathe
through town would be con-
sidered a large-space, short-
time event, while a storm front
with multiple tornadoes and
most hazardous materials in-
cidents would fall into the
fourth basic type of large-

space, long-time disasters.

Depending on the type of
disaster you're dealing with,
you'd generally respond with
either a site plan or a commu-
nity plan. The site plan out-
lines how to deal with the
event itself and the community
plan how to deal with the peo-
ple and property not immedi-
ately involved but potentially
subject to destruction or injury.
A building collapse, for ex-
ample, requires a site plan;
multiple storm fronts a2 com-
munity plan. A hazardous ma-
terials incident requires both a
site plan and a community
plan, because no matter how
self-contained an accident may
appear, the surrounding popu-
lation is endangered.

Planning for any type of dis-
aster requires interaction and
communication among various

rescue and community-service
continued



CHEMICALS IN TRANSIT contimied

personnel but a hazardous ma-
terials incident often brings
together whole sets of people
who don’t normally come into
contact with each other. When-
ever an accident involves a
dangerous substance, the ship-
per and manufacturer, along
with federal and state authori-
ties, take part in cleaning it up.
Sometimes the local EMS, fire,
and police departments aren’t
needed at all. If a hydrochloric
acid tank cracks a valve while
being unloaded at the factory
and spews gallons of chemical
on the ground but causes no
fire or explosion, the incident
will be handled by the manu-
facturer and government agen-
cies alone. There are many
such incidents each day. On
the other hand, when there’s a
major train derailment in the
industrial section of a town,
just about everyone is going
to be needed.

The aims of a hazardous ma-
terials response plan are decep-
tively simple: anticipate prob-
lems, provide a basis for or-
derly action, and minimize the
threat to life, health, and prop-
erty. When you go back and in-
vestigate the handling of actual
incidents, however, you find
that the things that go wrong
go wrong fairly consistently.
The major problems histori-
cally have been shortage of
material resources and lack of
trained personnel. The time
pressure in such incidents is
intense and things go from bad
to worse in a hurry. Although
there’s no shortage of hazard-
ous materials experts available,

the problem is getting them
from where they are to where
they're needed when they're
needed. It's important to have
someone there from the begin-
ning who knows something
about hazardous materials and
can help diagnose the situa-
tion, formulate goals and a plan
of action, and change both as
the situation changes.

The site plan. The site plan
provides the basis for initial
assessment and action. In gen-
eral, site plans should be short.
Qur county disaster plan is 3
in. thick. That’s not much good
when you have an incident
requiring immediate action
and you have to go through
hundreds of pages in order to
find out whom to call and
where to get what.

The site plan must state
clearly who is in charge, what
personnel and equipment are
required initially, how they
should be deployed, and the
responsibilities of the re-
sponders. The area surround-
ing a hazardous materials ac-
cident must be isolated and
only people with specific tasks
allowed on the scene.

The first vehicle to arrive at
the scene should function as a
command post and be situated
well out of danger from explo-
sion, fire, or fumes. It's essen-
tial that all incoming personnel
check in with the command
post when they arrive, because
things change so quickly in
hazardous materials incidents
that between the time you call
for ambulances or bulldozers
and the time they arrive, 2

valve may burst or a tank may
crack, posing new dangers.
Whenever possible, emergen-
cy personnel should approach
the incident from an upwind
direction.

The action required to han-
dle any particular incident de-
pends on the nature of the ma-
terial involved and the nature
of the accident—where it oc-
curs and whether there are
spills, leaks, fire, or danger of
explosion. The on-scene com-
mander will have to formulate
goals that take rescue into
consideration—are there vic-
tims and if so, can the rescue
be carried out immediately or
will it require special equip-
ment?—and decide whether
leaks can be stopped, spills
contained, or fires extin-
guished or allowed to burn.

It’s also important to arrange
in advance for someone not di-
rectly involved in the action to
be responsible for monitoring
the whole scene. There are al-
ways a number of potential
hazards that active participants
can easily overlook or lose
sight of.

The community plan. The es-
sential initial consideration is
to isolate the scene of a hazard-
ous materials accident to re-
duce the risk to unprotected
people but sometimes it’s nec-
essary to remove people from
the surrounding area as well.
No hazardous materials re-
sponse plan is complete unless
it also incorporates a commu-
nity plan that specifically ad-
dresses the problems of notify-
ing the public, removing them



to a place of safety, and shelter-
ing them, should evacuation be
necessary.

Evacuation is a very complex
procedure that, unfortunately,
receives very little attention.
Not only the scale of the in-
cident and the nature of the
hazard but also the weather,
population density, and time
of day all play a part in deter-
mining whether evacuation is
necessary, for what area, and
when. If anhydrous ammonia
is leaking from a railroad car,
for example, depending on the
wind direction and velocity
and population density of the
area, you may have to evacuate
a few or many people immedi-
ately or you may have to notify
them that evacuation will or
might be necessary soon. Any
plan must consider both imme-
diate and potential evacuation
procedures.

A hazardous materials in-
cident is one of the few disas-
ters the public does need to
know about right away for
its own safety. If you're deal-
ing with a potential evacua-
tion, you can inform people of
the situation over television
or an emergency broadcasting
system and provide them with
instructions on what to do,
what to bring—essential medi-
cations and baby needs, for ex-
ample—and how to proceed
should it become necessary for
them to leave. An immediate
evacuation, of course, doesn’t
afford that kind of luxury. You
may have to move hundreds of
people in a hurry and you’ll
have to do it as best you can.
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That might mean sending out
police cars with loudspeakers
to drive up and down streets
or, if the number of evacuees is
small, house-to-house notifica-
tion. Whatever method you
use, it should be worked out in
advance. Similarly, you won't
have time to provide people
with a lot of instructions dur-
ing an immediate evacuation,
so you should prearrange to

it s important
to arrange

in advance for

someone not

directly invoilved
in the action
to monitor
the whole scene

have an grganization such as
the Red Cross or Salvation
Army give further instructions
at a designated site,

The first issue your plan has
to address, however, is who
has the authority to evacuate
and by what city or county
code. It’s a job that must be as-
signed beforehand because it's
a job nobody wants. An evacu-
ation can mean taking people
out of work and children out of
school. It may be necessary to
close down a major shopping
center at the height of the

Christmas season. The mayor
is going to get a lot of angry
phone calls from people whose
lives and livelihoods were
disrupted because someone
said a tankcar might explode
and it didn’t. No one is ever
happy about evacuating, un-
less, of course, the car does
explode.

In addition to specifying
who is responsible for deter-
mining that evacuation is nec-
essary and who must give the
order, the plan should clearly
list places to send evacuees.
QObviously, you don’t want to
remove people only to place
them in greater danger, so a
number of sites should be
designated ahead of time, the
choice being based upon con-
siderations of geography and
topography in the region.
Moreover, the plan should
clearly list those who must be
contacted should it be neces-
sary to open an auditorium or
gymnasium at two o‘clock in
the moming.

Nursing homes, hospitals,
and other custodial institutions
should have their own evac-
uation plans and procedures
for transporting patients when
they are notified that removal
is necessary. The majority of
the general population, how-
ever, is physically capable of
evacuating without special as-
sistance. Because most people
go by private car, they will
need instructions on the best
routes to take to prevent traffic
congestion. Most people also
tend to evacuate to the homes
of friends and relatives and use

continued
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the public shelters only as alast
resort.

If an immediate evacuation
is not called for, most people
will confer with their neigh-
bors and try to reach a con-
sensus as to whether they will
leave. Families will try to get in
touch with each other as well.
You must take into consider-
ation that if you tell peopleina
five-block area that chlorine
gas will be coming their way in
a few hours, they won't just
pack up and leave immediate-
ly.

How you actually effect an
evacuation depends upon the
number of people you have to
move and the number of per-
sonnel you have to do it
Whenever possible, the police
are the best people to carry out
evacuation notification, be-
cause a certain degree of au-
thority comes with their posi-
tion and uniform. Although
the American public has
tended to be pretty good about
evacuation, some people may
refuse to go even under the
most dangerous circumstances.
Some may become hysterical
and others simply refuse to
believe the danger is real. If
only a few people have to be
evacuated and you have plenty
of police, they may be able to
exercise some coercion but
most of the time, the police are
vitally needed at the scene of
the incident for perimeter con-
trol. They must understand
that they can’t arrest people
who won’t evacuate. Those
who refuse to leave must be
given appropriate and forceful

warnings but then left where
they are if they so choose.

Improving the response

To be really effective, a re-
sponse has to be practiced
rather than simply designed
and forgotten. That’s why most
hospitals and communities
hold disaster-response drills
two to four times a year. In-
stead of the ubiquitous school

These incidents
are not rare
and if
you havent been

involved
in one yet,
consider yourself
lucky

bus accident, the next time you
hold a drill, try simulating an
accident involving a tank truck
with a placard and an injured
driver. Try using the 30 school-
children as observers rather
than initial victims and have
them stationed downwind.
Then, at a certain point in the
drill, you can announce that a
valve has cracked and the con-
tents—perhaps chlorine gas
—are leaking. Such exercises
can go a long way toward mak-
ing your rescue personnel
more aware of the dangers on

our roadways and the steps
that must be taken in order
to minimize the risk to them-
selves and others.

Those of you who are medi-
cal directors of an EMS system
or otherwise involved in disas-
ter planning for your commu-
nity might want to pursue fur-
ther the subject of hazardous
materials response and han-
dling. There are a number of
courses on the topic and a par-
ticularly good six-week pro-
gram is offered by the National
Fire Academy in Emmitsburg,
Md. Although primarily di-
rected at fire department per-
sonnel, the course is still useful
‘for medical responders because
there is a great deal of overlap
between what the fire depart-
ment should know and do and
what the EMS people should
know and do.

Once you’ve learmed about
hazardous materials, how to
plan for them, and the type of
equipment they require, you'll
approach the city council with
your recommendations and
they’ll undoubtedly tell you
they haven‘t had such an in-
cident yet and the possibility
seems remote. If you take a
look through the local paper
and the papers of nearby com-
munities, however, you'll be
surprised at how many clip-
pings of incidents you can
come up with tucked away as
filler on page four or five.
These incidents are not rare
—they happen all the time—
and if you haven’t been in-
volved in one yet, consider

~~ourself lucky. 0



