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The purpose of this thesis is to present the certified marine chemist’s place in the control of gas
hazards on vessels. Using examples from work experience, the intent is to explain some of the correct ways
to control hazards associated with diesel fuel TLV guidelines recently adopted by the American Conference
of Governmental Industrial Hygienists.

There is an increasing awareness of occupational hazards in workplaces because of employer
liabilities and the evolution of the health sciences. The purpose of a certified marine chemist in shipyards
and on marine vessels is to protect property and workers from harm by being able to recognize flammables,
oxygen deficiencies, or “toxic materials associated with cargo, fuel, tank coatings, inerting mediums or
fumigants”. This means being able to detect toxic and flammable conditions as per NFPA standard 306,
29CFR, and 46CFR.

Diesel is an extremely versatile fuel used in a large number of applications. The new TLV-TWA for
diesel fuel vapors guideline will permeate a large percentage of industries. A marine chemist has the
authority in accordance with chapter 4 of NFPA 306 to make certain recommendations using ACGIH TLVSs.

Diesel comes from crude oil refining. It consists of paraffins in the range of C12 to C18. The
production processes in petroleum refineries sometimes are controlled by the necessity to remove
hazardous compounds from the final products. One such group of hazardous compounds are aromatics.
The physical properties of aromatics allow them to be extracted from diesel fuels very efficiently. Benzene,
the most common and the simplest of all the aromatic compounds found in petroleum, is categorized as a
confirmed human carcinogen by the ACGIH. Benzene can only be found in trace amounts in most diesel
fuels.

The NFPA certified marine chemist is required to put in place more and more controls to prevent
health hazards. Lower concentrations of total hydrocarbons (THCs) in workplace atmospheres resulting
from diesel fuels have been recently adopted by ACGIH. Prior to 2002 there was no such guideline for
diesel fuel vapors specifically. In order to determine an acceptable level of total hydrocarbons in air the
technical personnel used the value given for an equivalent substance. Most values were much higher than

the new limit of 100 mg/m3 total hydrocarbons as diesel fuel. The new requirement creates a necessity for



better administrative and engineering controls. The marine chemist is a first line of defense used by the
National Fire Protection Association, the US Coast Guard and the Occupational Safety and Health
Administration to deal with this type of hazard and others like it on marine vessels and in land based ship
repair facilities. Three controls in particular are: (1) the design of structure and ventilation systems in
spaces or areas which are conducive to hazardous environments, (2) the supervisors/work leadermen
enforcing administrative controls and (3) the recommendation of personnel protective equipment in cases
where the first two controls do not bring the workspace into compliance or specified recommendations. For
example, diesel fuel tanks cannot be completely cleaned without entry. In the ACGIH documentation for
diesel fuel TLV, the summary indicates that the main risk of cancer is caused by repeated skin contact (liver
spots were also found). Skin and eye protective equipment has already been in use. However, controls set
forth by the marine chemist to lower vapor concentrations may change. After 2001, workers previously
allowed entry into a space will not be permitted entry under the same atmospheric conditions. This change
is similar to the benzene limit that was recently lowered by ACGIH and OSHA. When the TLV for benzene
was lowered from 1 ppm to 0.5 ppm marine chemists found themselves designating more spaces “Not Safe
For Workers” and “Enter With Restrictions”. For the marine chemist the new ACGIH TLV creates several
items that he will now encounter when checking spaces which contain or have contained diesel fuel. One,
his instrumentation will have to be able to detect 100 mg/m3 of total hydrocarbons in atmospheres. Two, he
will have to require adequate ventilation to remove more hydrocarbons. Three, he will have to reeducate
key personnel in industry on this new guideline.

A marine chemist relies heavily on ACGIH TLVs because they are the most current and authoritative
values used in the protection of the safety and health of workers. A trained individual must know the
limitations of each TLV. Some limitations are created by individual worker traits and others by the
documentation on which they are based. The intent of industrial hygiene is to create good practices where
there is a possibility of a hazard. According to the introduction to ACGIH's 2002 TLVs and BEIs “the best
practice is to maintain concentrations of all atmospheric contaminants as low as possible”.

Diesel fuel currently has a TLV-TWA of 100 mg/m3. To calculate parts per million (ppms) diesel






