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FOREWORD

{ .
As a result of the ever present threat to the population and

greater extent to Emergency Service Workers from exposure to
toxic substances, the emphasis of this report is one of safety
in dealing with chemical hazards in the preplanning of, during
and after the activity of a Hazardous Material Emergency.

The purpose-of the overseas study tour conducted by myself has
been to study the effect of technology on the operations of
various Fire Departments in the US and their uses of this
technology and the beneficial effects that may be gained by our
use of this technology.

My primary objective has been to examine the applications of
MS/GC (mass spectrometer/gas chromatography) for the
identification of toxic substances and fire investigation.

The secondary consideration in this study was to evaluate the
latest developments in Plume Modelling, which is a computer
generated map to assist in the tracking of a hazardous chemical
release in the air or in water. '

Finally and most importantly, was to monitor the trend in the
US as to Health Monitoring of all emergency service workers in
the post-incident phase, and by the early detection of toxic or
otherwise harmful substances entering the body as a result of our
work.

America is a centre of high technology, and with regard to their
Fire Services this technology is being utilised as their budgets
allow, the US Fire Services in general and especially those
sections associated with Hazardous Materials are highly motivated
professionals dedicated to their task and committed to their
profession.
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SECTION ONE

HAZARDOUS CHEMICAL ANALYSIS

Fire Departments in the US are not always users of the highest
form of technology available for the detection and identification
of hazardous materials, however they have access to laboratory
facilities for these processes and are quite expert in the
techniques of sample collection and preparation, as well as
following the guidelines established to maintain the chain of
evidence.

Laboratories generally use the Gas Chromatograph or Gas
Chromatograph/Mass Spectrometer for the identification of the
unknown samples as well as a range of Infra Red and
Spectraphotometric equipment.

1 Testing Techniques

The most common form of on scene analyses performed are
several types of Wet Chemistry requiring a considerable
amount of time along with a reasonable amount of expertise
and chemical indicators, the most common of which is the:

1.1.1. "Hazcat" Kit - this is a basic portable chemistry lab
consisting of sample collection and testing glassware
and is equipped with a range of indicator solutions
and a complicated instruction chart.

1.1.2. "Spil-Fyter" - is a far simpler indicator strip
containing a series of coated test indicators that
will give a five way test when immersed in the
sample. This is a very simple although not foolproof
way of obtaining the chemical characteristics of the

sample (See appendix 1a).

The above techniques are an excellent means of finding the
characteristics of a particular unknown chemical sample

eg. acid or base, but will not identify any latent hazards
of that particular chemical or a specific identification.
For instance it may be identified as an acid, but which
acid? 1Is it Hydrochloric Acid or could it be Chromic Acid -
both would be indicated as acidic but the health risks
associated with each and means of disposal would vastly

- differ.

1.2 Electronic Testing Instruments; the majority of US Fire
Departments employ several types of electronic
instrumentation for the detection of Flammable, Toxic or
otherwise Hazardous Chemicals, the types and brands vary and
most are of the electrochemical detector single substance
type with the exception of;

1.2.1 "Miran 1B" - this instrument is of the Infra Red
Absorption Spectrometer type and is in use with the
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