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FOREWORD

API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GENERAL NATURE.
WITH RESPECT TO PARTICULAR CIRCUMSTANCES, LOCAL, STATE, AND FEDERAL
LAWS AND REGULATIONS SHOULD BE REVIEWED.

API IS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS,
MANUFACTURERS, OR SUPPLIERS TO WARN AND PROPERLY TRAIN AND EQUIP
THEIR EMPLOYEES, AND OTHERS EXPOSED, CONCERNING HEALTH AND SAFETY
RISKS AND PRECAUTIONS, NOR UNDERTAKING THEIR OBLIGATIONS UNDER
LOCAL, STATE, OR FEDERAL LAWS.

NOTHING CONTAINED IN ANY API PUBLICATION IS TO BE CONSTRUED AS
GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE, FOR THE
MANUFACTURE, SALE, OR USE OF ANY METHOD, APPARATUS, OR PRODUCT
COVERED BY LETTERS PATENT.  NEITHER SHOULD ANYTHING CONTAINED IN
THE PUBLICATION BE CONSTRUED AS INSURING ANYONE AGAINST LIABILITY
FOR INFRINGEMENT OF LETTERS PATENT.

All rights reserved.  No part of this work may be reproduced, stored in a retrieval system, or transmitted by any
means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the
publisher.  Contact the publisher, API Publishing Services, 1220 L Street, N.W., Washington, D.C.  20005.
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ES-1

EXECUTIVE SUMMARY

This report provides an overview of potential human health hazards encountered by personnel

involved with petroleum product spills or leaks.  Widely distributed products are covered,

including crude oil, gasolines, various middle distillates (e.g., kerosene, jet fuel, diesel fuel, and

home heating oil), heavy fuel oil, and asphalt.  The main objective is to define basic components

and products of concern based on their inherent toxicity and potential risks to oil spill workers.

In addition, environmental factors that may affect the risk of exposure to the various components

are discussed.  A brief summary of important exposure considerations is included (Section 4).

In order to discuss the potential human health hazards associated with these petroleum

hydrocarbon products, it is helpful to break down the products into the various components of

concern and understand the toxicology of those components.  Table 2-1 links the various

products to their associated components of concern.  The main components of health concern in

Table 2-1 include benzene, hydrogen sulfide, n-hexane, naphthalene, toluene, trimethyl benzene,

polycyclic aromatic hydrocarbons (PAHs) and, in specific instances, organic lead compounds.

Acute health hazards associated with many components of concern include depression of the

central nervous system, and irritation to the skin, eyes, and respiratory tract.  Chronic exposure to

some components, such as benzene and polycyclic aromatic hydrocarbons, has been associated

with cancer risks.

Other than the toxicological properties of the components and products of concern, other factors

affect the nature of health hazards during spill response activities.  These include environmental

conditions, the physical characteristics of the products, and the type of spill or leak scenario and

time factors.  The environmental fate of a spilled material is determined by various mechanisms

including evaporation, spreading, dissolution, drift, dispersion, and emulsification.

Many of the more toxic components evaporate rapidly, so risk of exposure to airborne

contaminants diminishes greatly with time.  This is especially true for one of the most inherently

toxic components, hydrogen sulfide.  Benzene and other very light hydrocarbons may evaporate
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ES-2

within the first 6-8 hours after a spill.  As the material continues to weather, physical contact

becomes the main route of exposure.  Chemical hazards relating to oil treating agents such as

dispersants or chemical cleaners are not evaluated in this report.
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1-1

Section 1

INTRODUCTION

Oi l spi ll s can ori gi nat e from  many sour ces.   Many spi l l  i nci dent s ar e at t r ibut ed to shor t- t er m,  hi gh

volum e rel eases fr om  pi pel ine breaks, vessel  casualt i es such as si nki ng,  grounding,  and col l i si on, 

and fr om facil i t ies dur i ng f uel  or  car go t r ansf er s.  T he pot ent i al  human heal t h hazards associat ed

wi th long- t erm  chr oni c exposur e t o pet r oleum  fuel s dur i ng petr ol eum  product ion oper at ions have

been revi ewed and sum mar i zed (CONCAWE,  1985) ;  however ,  the shor t -t er m  heal th hazar ds t o

human heal t h f r om pet rol eum spil l s have not  been discussed in det ai l  (AP I ,  1997). 

It is important to understand potential hazards associated with an oil spill so that efforts can be

made to reduce acute health impacts, particularly during emergency response.  The potential

health hazards from a petroleum spill depend on many factors, the most important are the:

· Chemical and physical properties and composition of the petroleum product;
· Environmental conditions both during and after the release;
· Location and types of tasks performed by the oil spill workers;
· Control measures used to minimize worker exposure.

The objective of the report is to identify the potential chemical health hazards and provide

information on exposure to spilled petroleum products.  The report is not intended to be used as a

field guide during cleanup operations following a spill.  Physical hazards, such as slips, trips,

falls, fire, and explosion are important, but are not discussed in this report.

Hazard identification is the first step in the process of linking scientific information about

hazards (risk assessment) to the decision-making process (risk management) during which these

hazards are mitigated.  Figure 1-1 shows the elements of risk assessment and risk management

and highlights the risk assessment process covered in this report.

Hazard identification is defined as the process of determining whether exposure to an agent can

cause an increase in the incidence of a health condition (EPA, 1992).  In order to identify the

overall health hazards, the toxicological properties of each petroleum constituent were reviewed
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1-2

Research Risk Assessment Risk Management

Figure 1-1.  Elements of Risk Assessment and Risk Management (modified from NRC 1993).

due to the poor health hazard information available on oils as a whole.  Information used to

compile this summary includes toxicology databases, case histories of oil spill drills and actual

incidents, as well as model data.  Little relevant information on exposure to oil spill responders is

available in the literature.  Factors evaluated include chronic and acute toxicity by the two major

routes of exposure (dermal and inhalation), and the component concentrations in the common

petroleum products.  These factors are summarized in Table 2-1.

The following topics are discussed:

· Identification of the most commonly spilled petroleum products;
· Review of their overall potential health hazards as well as those associated with their

components of concern;
· Summarization of the relevant environmental fate of petroleum products;
· Additional considerations related to health hazard assessment.

This document is intended to provide general guidance for oil spill response planning.

Therefore, conclusions reached may not apply to all situations.  Actual health concerns may vary

Evaluation of public
health, economic, social,
political consequences
of control options.

Decisions and actions.

Laboratory and field
observations of
adverse effects and
exposures to
hazards.

Hazard Identification
(Does the hazard or
safety threat cause an
adverse effect to
human health/safety?)

Exposure-Response
Assessment  (What is
the relationship
between the
magnitude of exposure
and the probability of
occurrence?)

Field measurements,
observations,
estimated exposures.

Development of
control options.

Exposure Assessment
(what exposures are
currently experienced
or anticipated under
different conditions?

Risk Characterization
(What is the estimated
incidence of the adverse
effect in a given
population?)
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1-3

depending upon product composition, environmental conditions, worker training, and other

factors.  Where potential exposures are uncertain, air monitoring and/or conservative protective

measures are recommended.
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2-1

Section 2

ENVIRONMENTAL FATE AND EXPOSURE CONSIDERATIONS

This section describes the environmental fate processes and provides a brief overview of some

considerations that need to be included in discussions about potential exposure.  The information

found in this section is based on referenced literature (F ingas,  1994,  1995;  GE SAMP,  1993;

Koons and Jahns, 1992; Mielke,  1990;  NRC, 1985,  1989).  A more complete description of the

environmental fate and effect processes are found in the Fate and Environmental Effects of Oil

Spills in Freshwater Environments (API, 1999).

ENVIRONMENTAL FATE

Introduction

When oil is released into the environment, numerous processes begin to affect the environmental

fate of oil components and the chemical-physical properties of the oil.  The composition and

physical/chemical properties of crude oil and refined products are variable; therefore, no two

crude or refined oils will behave exactly the same in the environment.  In addition,

meteorological and oceanographic conditions will affect the movement and weathering of oil.

Spreading, drift, evaporation, dissolution, and dispersion are processes that begin immediately

once oil is spilled.  Figure 2-1 illustrates these processes.  One process can occur at a greater

relative magnitude than another process.  For example, in the early phases of an oil spill,

spreading occurs at a greater rate than oil drift.  Dispersion of oil occurs at a greater magnitude

than dissolution since only small amounts of oil components are soluble in water.

Emulsification, sedimentation, biodegradation, and photooxidation can occur within the first day

of a spill, but these processes are not as predominant as spreading, evaporation, and dispersion.

Some of the fate processes, for example, evaporation, may be most relevant to human health

exposure.  Other processes, such as photooxidation and sedimentation, are not important

determinants of human exposure.  The major processes are discussed here to provide a general

understanding of the environmental fate of spilled oil.
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