Safety Data Sheets:
Petroleum Industry Practices

FEBRUARY 2009

T
Documents

Document Sharing Hub

Full document details: Safety Data Sheets - Petroleum Industry Practices 2009


http://www.avadocuments.com/doc/safety-data-sheets-petroleum-industry-practices-2009
http://www.avadocuments.com/doc/safety-data-sheets-petroleum-industry-practices-2009

Documents

Document Sharing Hub

Full document details: Safety Data Sheets - Petroleum Industry Practices 2009


http://www.avadocuments.com/doc/safety-data-sheets-petroleum-industry-practices-2009
http://www.avadocuments.com/doc/safety-data-sheets-petroleum-industry-practices-2009

Safety Data Sheets:
Petroleum Industry Practices

Regulatory and Scientific Affairs Department

FEBRUARY 2009

Try
Documents

Document Sharing Hub

Full document details: Safety Data Sheets - Petroleum Industry Practices 2009


http://www.avadocuments.com/doc/safety-data-sheets-petroleum-industry-practices-2009
http://www.avadocuments.com/doc/safety-data-sheets-petroleum-industry-practices-2009

Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local,
state, and federal laws and regulations should be reviewed.

Neither API nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of
the information contained herein, or assume any liability or responsibility for any use, or the results of such use, of any
information or process disclosed in this publication. Neither APl nor any of API's employees, subcontractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

Users of this document should not rely exclusively on the information contained in this document. Sound business,
scientific, engineering and safety judgement should be used in employing the information contained herein.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to assure the
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound engineering and operating
practices. These publications are not intended to obviate the need for applying sound engineering judgment
regarding when and where these publications should be utilized. The formulation and publication of API publications
is not intended in any way to inhibit anyone from using any other practices.

All rights reserved. No part of this work may be reproduced, translated, 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.
Copyright © 2009 American Petroleum Institute
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Safety Data Sheets:
Petroleum Industry Practices

Executive Summary

This document presents a summary of how petroleum industry companies develop
and distribute Safety Data Sheets (SDSs)! for purposes of hazard communication.
To the extent possible, this summary addresses the specific issue of how hazard
information regarding MARPOL Annex I cargoes and marine fuels is communicated
to shippers and seafarers.

Petroleum industry companies prepare SDSs to meet the legal requirements of the
countries in which they market products and distribute materials, with the guidance
of international standards such as those published by the American National
Standards Institute (ANSI) and the International Standards Organization (ISO).
These requirements and standards are moving toward convergence around an
internationally harmonized system for SDS format and content—the Globally
Harmonized System of Classification and Labeling of Chemicals (GHS). There is
international consensus on the need to achieve more conformity among SDSs
globally, because inconsistency in format and content impedes effective hazard
communication.

In a typical petroleum industry company, SDSs are authored by a multidisciplinary
group devoted to the purpose, staffed by experts in fields such as toxicology,
industrial hygiene, environmental science, and regulatory compliance. These
groups use state-of-the art scientific information to characterize the hazards of each
material and to accurately communicate the associated warnings and precautions
through the SDS. Petroleum substances are well-characterized materials, and there
is a solid body of information used by SDS authors to thoroughly communicate
associated health and environmental hazards.

In major petroleum companies, SDSs are stored in electronic databases and
distributed to customers and other requestors in a variety of ways. In petroleum
industry companies that own and operate ships, seafarers are trained within the
overall hazard communication framework of the company. It is the responsibility of
the company that operates a ship to ensure the safety of its crewmembers, and this
includes use of SDSs authored by petroleum companies for Annex I cargoes and
marine fuels.

Petroleum companies generate a variety of quality control data (e.g.,
physical/chemical property data) on products (e.g., fuels and oils). These data are
used for commercial purposes, to assure the manufacturer and its customers that

1In the U.S,, the data sheets are called material safety data sheets (MSDSs). The term SDS is used in
this document to refer to safety data sheets in general, and MSDS is used when referring specifically
to U.S. Occupational Safety and Health (OSHA) requirements.
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products meet specifications. Quality control data are provided to customers, with
some data provided to shippers as discussed herein. Quality control data generally
are not used in the SDS authoring process—rather, an SDS is developed based on
the specification for a product. When data indicate a range for a property (e.g., flash
point), the conservative end of the range is used to characterize hazard. This
document provides some information on quality control data, to clarify the
distinction between the commercial data generated for quality control purposes and
the health, environmental, and safety information used to produce an SDS.

The SDS is only one element of a comprehensive hazard communication program.
This paper includes brief information on other key elements of a hazard
communication program, to provide context on the role of the SDS. Based on
interviews conducted for this project, current SDS practices of the major petroleum
companies produce high-quality SDSs, which are appropriate and valuable tools for
use within a hazard communication system.

1. Introduction

In October 2008, the American Petroleum Institute (API) conducted a review
of member company practices for development and delivery of SDSs and
hazard communication to shippers and seafarers. The information presented
in this document applies to practices for MARPOL Annex I type cargoes and
marine fuel oils (e.g., crude oils; fuel and residual oils; unfinished distillates,
hydraulic oils, and lubricating oils; gas oils; kerosenes; naphthas and
condensates; gasoline blending stocks; gasoline and spirits; and asphalt
solutions).

API also reviewed relevant hazard communication regulations and
standards, as well as example API member company SDSs. The goal of this
document is to summarize the information API collected on petroleum
industry practices for SDSs and hazard communication relevant to shippers
and seafarers.

II. The SDS as One Element of a Hazard Communication
Program

An SDS is not a standalone tool or an all-purpose instrument. Rather, under

various regulatory schemes around the world, the SDS is intended to be one

element of a hazard communication program. For example, under U.S.

Occupational Safety and Health Administration (OSHA) hazard

communication requirements, employers are required to:

e have a written hazard communication plan that is available to all
employees;

¢ maintain a hazardous chemical inventory;

e maintain an MSDS for every hazardous chemical on site and make MSDSs
accessible to all shifts;
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e ensure that all containers of chemicals are labeled with the identity of the
material and its hazard warnings; and

e provide employees with information and training on the hazards of
materials in their workplace.

Other countries also have comprehensive requirements for hazard
communication programs, of which the SDS is only one element. OSHA and
other country requirements do not cover activities of ships on the water, but
country requirements drive preparation of the SDS and define its essential
purpose and scope.

In a comprehensive hazard communication program, information is
presented to workers through training, day-to-day communication, and
established procedures and practices. Employers use communication and
training tools such as in-person training, computer-based training, summary
sheets, slides, signs, and so forth. The SDS is a relatively complete reference
document, but it may not be the primary reference for the worker. Labels are
likely the information source that workers most commonly read.

Some companies produce hazard summary documents that are targeted for
those working with the materials (and supplement the SDS). These summary
documents highlight key points such as required personal protective
equipment (PPE) and what to do in case of a spill, and do not include less
action-oriented information such as regulatory citations and toxicity data.
The International Programme on Chemical Safety (IPCS) has developed a
program to promote the use of International Chemical Safety Cards (ICSCs).
An ICSC summarizes essential health and safety information on chemicals for
their use in work places. An ICSC includes standard phrases summarizing
health and safety information collected, verified and peer reviewed by
internationally recognized experts, taking into account advice from
manufacturers and Poison Control Centers.

In addition to hazard communication programs, companies also have
programs for transportation compliance, which address requirements for
transportation classification, labels and placards, packaging, and so forth.

Specific to the marine environment, U.S. Coast Guard Navigation and Vessel
Inspection Circular No. 3-92 (NVIC 3-92) provides voluntary guidance to the
marine industry on implementing a health and safety program. NVIC 3-92
covers topics including health risk assessment, exposure monitoring,
exposure control, training, recordkeeping, and program audits. Effective
hazard communication is best achieved through a comprehensive hazard
communication program tailored to the setting (e.g., the marine
environment).
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lll. SDS Regulations and Standards

A. Country-Specific Laws and International Standards

All member companies interviewed reported that they develop SDSs
for their products and crude oils, including MARPOL Annex I cargoes
and marine fuels, to meet the specific requirements of the countries in
which their materials will be distributed. Country-specific regulations
are the primary drivers of SDS format and content. Distinct SDS and
hazard communication laws are in place in the U.S., EU, Canada, Japan,
Mexico, and many other countries. Country requirements may
address format (e.g., sections of the SDS) and/or content (e.g., hazard
classifications, risk phrases, precautionary statements, occupational
exposure limits). One interviewee reported that SDSs are produced
for approximately 100 countries. SDSs are produced in dozens of
languages.

Petroleum industry companies have internal guidelines for SDS
preparation, which are applied to all company SDSs. Internal
standards start with country-specific requirements, and use country-
specific SDS templates that reflect the data elements and other SDS
parameters (e.g., format, language) required by each country. Major
petroleum companies have professionals whose primary job is to
track regulations around the world that impact SDSs and hazard
communication. Company internal guidelines also are based on
standards such as ANSI Z400.1 and ISO 11014 (discussed directly
below). When a country requirement is not clear on required
information such as occupational exposure thresholds, companies
may use commonly accepted values such as those established by the
American Conference of Industrial Hygienists (ACGIH).

The EU petroleum industry group Conservation of Clean Air and
Water in Europe (CONCAWE) has issued a guidance document
Classification and Labelling of Petroleum Substances According to the
EU Dangerous Substances Directive. That document provides detailed
guidance on classification and labeling, including for materials that
are Annex I cargoes and marine fuels.

The OSHA hazard communication standard is performance-based and
does not contain details on the format and content of SDSs. Thus, in
1993, ANSI developed ANSI Z400.1: American National Standard for
Hazardous Industrial Chemicals — Material Safety Data Sheets —
Preparation. The ANSI standard was developed to address the need
for an MSDS format that is comprehensive, understandable, and
consistent. The standard guides preparation of MSDSs to meet U.S.
requirements, but is flexible enough to be used as a framework for
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SDSs in other countries as well. Some API members report that they
use the ANSI standard to guide SDS preparation for countries in which
there are no SDS requirements or only very general requirements.
Another standard commonly consulted is ISO 11014. Appendix A
contains additional information on and references for selected
standards and local laws.

B. GHS Implementation

The United Nations (UN) has adopted the Globally Harmonized
System of Classification and Labeling of Chemicals (GHS).2 Countries
around the world are in the process of incorporating GHS “building
blocks” into their regulatory frameworks. GHS prescribes harmonized
criteria for the classification of health, physical, and environmental
hazards, and specifies what information should be included on labels
and SDSs for hazardous materials (which include MARPOL Annex |
type cargoes and fuels). GHS includes a 16-section SDS format, with
descriptions of the data elements to be provided in each section.
Three examples of GHS conformant SDSs (for Petroleum Crude Oil,
Bunker Fuels 500, and Diesoline) are provided in Appendix B.

Some API member companies report that they are moving toward
GHS format for SDSs in advance of full GHS implementation in
individual countries, to the extent possible while still maintaining
compliance with current local laws. Companies are working toward
evaluating all of their products and crude oils for GHS classification, so
they can move quickly as countries around the world implement GHS.
Another driving factor is customer requests—customers around the
world increasingly request GHS conformant SDSs even when not
legally required.

In September 2008, the European Parliament approved legislation that
would adopt the GHS into European Union (EU) law. GHS for chemical
substances will be incorporated into EU law starting in 2010, with
provisions for mixtures taking effect in 2015. Petroleum companies have
begun the rollout of GHS conformant labels and SDSs for the EU.

Implementation of GHS in the U.S. as it relates to SDSs and labels for
industrial products is the responsibility of OSHA, which will need to
propose and publish regulations to implement it. OSHA requested
comments on an Advance Notice of Proposed Rulemaking in September
20063 and is in the process of writing a Notice of Proposed Rulemaking.

2 Globally Harmonized System of Classification and Labeling of Chemicals (GHS), Second revised
edition, United Nations, ST/SG/AC.10/30/Rev.2 (“GHS"), 2007.

371FR53617-53627, September 12, 2006.
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Countries in the Asia-Pacific region have been early to implement
GHS. New Zealand was the first to implement GHS and required GHS
compliance by July 1, 2008. Taiwan will require GHS compliance by
December 31, 2008. Petroleum companies have rolled out GHS
compliant SDSs and labels for these countries.

GHS notwithstanding, companies will need to produce varying country-
specific SDSs for the foreseeable future because GHS implementation is
advancing at different paces and in different forms around the world.
Although countries are using the building blocks of GHS, there will still
be inconsistencies among country requirements even after GHS
implementation due to countries using different building blocks and
constructing them in their own ways. Furthermore, the need to
produce SDSs in different languages will persist.

C. Guidance Specific to Marine Transport

The International Safety Guide for Oil Tankers and Terminals (ISGOTT)*
contains safety guidance for tankers and terminals. ISGOTT provides
guidance on exposure limits, PPE, and procedures for handling cargo
and bunker fuels containing benzene and H;S. The guidance on these
practices is consistent with petroleum industry practice. ISGOTT also
includes some guidance on SDSs that is derived from proposed
MSC.150(77), including that the SDS should indicate the type and
probable concentrations of hazardous or toxic components in the
cargo or bunkers to be loaded, particularly H2S and benzene.

U.S. Coast Guard NVIC 3-92 describes a recommended program for
protection of merchant mariners from occupational health problems.
NVIC 3-92 includes guidance on hazard assessment and communication
for the ship environment, exposure monitoring and control, training, and
other hazard communication program elements. NVIC 3-92 does not
address SDS format or content, but rather focuses on hazard
communication systems in the marine transport environment.

IV. SDS Creation Processes

API member companies each have their own system to author and produce SDSs.
Although each system is unique to the particular company, interviews with API
member companies identified some important common elements in SDS

systems.
e Each company has a group devoted to SDSs, staffed by multidisciplinary
professionals.

4 0il Companies International Marine Forum (OCIMF) and International Chamber of Shipping (ICS),
International Safety Guide for Oil Tankers and Terminals, 5th edition, 2006.
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e The primary goal of SDS authors is to produce SDSs that thoroughly and
accurately communicate the hazards of the material, with as much
consistency as possible given various regulations around the world.

e SDSs are prepared and maintained in central systems, then distributed to
various businesses, customers, and other handlers—including shippers.

e SDS systems are supported by information technology (IT) platforms that
usually are linked to other business systems such as those that control
manufacturing, distribution, and sales.

The workflow, expertise, and information management systems behind SDS
preparation are discussed further below. All of this information applies to
preparation of SDSs for MARPOL Annex I type cargoes and marine fuels.

A. Workflow

Creation of an SDS starts with a request from a business. The
business submits basic information on the product or material to the
product stewardship group.> The information the business submits to
product stewardship includes the material identity and composition,
and physical/chemical properties based on the specification sheet for
the product. (See Section IV below for more discussion of
physical/chemical property information.) SDS authors request any
additional information about material characteristics that may be
necessary for assessing the hazards of the material.

SDS authors begin to create the SDS with the information provided by
the business, and then use available data to make hazard
classifications. Often, authors use toxicology and other information
for single chemicals to do an evaluation of the hazards of a mixture.
API member companies use IT platforms that contain chemical,
regulatory, toxicology, environmental, safety, and other data. Product
stewards use information that is stored in internal databases and
available from external sources (e.g., databases of scientific
literature). They use their IT systems to input data and other
information needed to create the SDS.

IT systems typically contain rules or guidance to promote consistency
in SDS phrases. Most systems can generate SDS statements
automatically based on hazard classifications assigned by the SDS
author. These IT systems are powerful tools, but ultimately it is the
responsibility of the SDS author to determine the appropriate content
for each section of the SDS.

5 The names of such groups vary by company, e.g., Product Stewardship, Product Regulatory Support,
or Product Safety. “Product stewardship” is used herein as a generic term for these staff groups.

Documents
9 Document Sharing Hub

Full document details: Safety Data Sheets - Petroleum Industry Practices 2009


http://www.avadocuments.com/doc/safety-data-sheets-petroleum-industry-practices-2009
http://www.avadocuments.com/doc/safety-data-sheets-petroleum-industry-practices-2009

The primary goal of SDS authors is to produce SDSs that thoroughly
and accurately communicate the hazards of the subject material,
taking into account various potential exposure scenarios. Systems are
designed to achieve as much consistency of communication as
possible given disparate global regulations. Clear hazard
communication would be hindered by inconsistency (e.g., labeling a
chemical a carcinogen in one country and not another), so companies
standardize phrases and other information—to the extent possible—
to achieve congruence in SDSs.

After a draft SDS has been created, it goes through an established
review process that may involve review by other product stewards
and/or the requesting business or site. Product stewardship groups
use a team approach to take advantage of the variety of expertise in
the groups. Final SDSs are loaded into a database or other electronic
repository. (See Section IV.C for more discussion of information
management systems.) Product stewards are responsible for
maintaining the documentation for the information on the SDS (e.g.,
toxicology or environmental data), and this documentation can often
be housed in the same database as the SDSs, although usually in a
separate portion of the database.

The process for revising an SDS is basically the same as creating a new
one. Revisions may be triggered by a formulation change, new
information on hazards, or changes in regulations. Some companies
have policies of reviewing SDSs on a regular basis, e.g., once every
three years. Companies have procedures that require businesses to
request a new or revised SDS whenever they create or obtain new
products or change product specifications. Some customers request
revised SDSs on a regular basis.

Petroleum companies receive many SDSs from other companies for
purchased materials. These may be scanned directly into the SDS
system and made available to company workers, but are usually not
altered in the process. Whether a company is in the role of sender or
receiver, the company requires an SDS for materials shipped,
compliant with the laws of the relevant country. If a product is
manufactured or imported by the company, it would have a company
SDS. For a product or other material received from another company,
an SDS is requested from the supplier.

API member company SDS systems include SDSs for thousands of
materials. The number of SDSs for MARPOL Annex I type cargoes and
marine fuel oils would be on the order of tens or dozens of materials.
Although a typical company system would have SDSs for a few
thousand products (both manufactured and purchased), the total
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number of SDS documents on a company system can reach 100,000
when all versions (e.g., different languages) are considered.

B. Expertise

Product stewardship groups in APl member companies usually
comprise professionals and technical staff with a variety of expertise.
Larger companies have 20 - 30 staff devoted to product stewardship
and SDS authoring. Product stewardship groups generally include or
have access to professionals in chemistry, toxicology, industrial
hygiene, occupational health, environmental science, and other
relevant sciences—with many professionals at the PhD level. Teams
also may include pharmacists, regulatory professionals, quality
control, and technical staff. Significant scientific and other
professional resources and expertise are behind the content of each
SDS.

Product stewards may work in one central location, or at a few
locations, depending on the company. Team members regularly
consult one another for specific areas of expertise (e.g., an SDS author
might go to a toxicologist or environmental science colleague with a
question on data or interpretation of it). Companies typically have
separate groups that address transportation issues including
compliance with national and international classification (e.g., proper
shipping names), labeling, packaging, and other transportation
requirements.

C. Information Management Systems

API members use sophisticated IT platforms to manage the authoring,
storage , and distribution of SDSs. Many use proprietary systems
purchased from IT providers and some have developed their own
systems. Available IT solutions for SDS management include
ProSteward by CGI, the Wercs, and the EHS module of SAP.

A typical IT platform for SDS authoring and management contains
thousands of SDS phrases, including phrases in multiple languages
and in compliance with multiple regulations. An SDS IT platform
usually contains product classifications and transportation
classifications as defined under various regulatory schemes (e.g., in
the EU, Canada, under GHS). Systems include a document
management function to house thousands of SDSs. Some systems
have a function to store underlying data, e.g., full toxicology studies.
In many systems, the SDS system is directly linked to other IT systems
such as those for manufacturing, sales, and distribution. This creates
a clear link between a material and its SDS, and facilitates automatic
distribution of SDSs. For instance, the system can be programmed to
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send an SDS with every shipment, with the first shipment of each
material to each customer in a given year, and so forth.

Most companies make SDSs available to all businesses and employees
via intranet access to the main SDS database. Some companies or
businesses within companies also post SDSs on a web site for external
access (e.g., for customers or other handlers).

V. SDS Information

Information on basic material properties originates from the business
functions in companies, not product stewardship groups or SDS authors.
Businesses generate and “own” information including identification of the
substance or mixture and of the supplier (GHS SDS Section 1),
composition/information on ingredients (GHS SDS Section 3), and physical
and chemical properties (GHS SDS Section 9). SDS authors start with this
information and then apply their scientific expertise to create the rest of the
content of an SDS.

A. Substance Identification and Composition Information

SDSs may be produced at a more general level than specification
sheets. For instance, several different fuel oils with different sulfur
content (and thus different specification sheets) could all have the
same Chemical Abstracts Service (CAS) Number?®, substance name,
and SDS. This is appropriate because the hazards of the different
“flavors” of fuel oil are identical. In this example, the fuel oils would
all have the same hydrogen sulfide warning. If a fuel oil had, for
example, a lower flash point that resulted in a different flammability
category, a separate SDS would be created for it. Some companies
produce a distinct SDS for each trade name of a product, but others
are moving away from this in order to reduce redundancy in the SDS
system.

SDS information management systems link product codes to SDSs, and
it is not unusual for more than one product code to be associated with
the same SDS. For examples of the level of substance identification on
some petroleum product SDS, see the sample SDSs in Appendix B.

Composition information for an SDS comes from the business.
Product stewards request information on specific components (e.g.,
benzene) as necessary to ensure correct SDS information on hazards
and precautions. For instance, if benzene content of a product

6 CAS establishes unique identifying numbers for chemicals, which are used worldwide. There are
also other numbering systems used within some countries and regions (e.g., EINECS number in the
EU), for chemical inventory purposes.
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changed from 1% to 2%, there would be no change in hazard,
warnings, and precautions—the same carcinogen phrases would be
used in either case.

SDS authors may need composition information to determine whether
specific requirements apply. For example, U.S. Coast Guard
regulations at 46 CFR Part 197 for marine occupational safety and
health contain a standard for benzene (Subpart C) that applies to
vessels of U.S. registry that are carrying liquids with benzene at or
above 0.5%.7 Therefore, it is necessary to identify which materials
have benzene concentration at or above 0.5%. However, for purposes
of the SDS, the benzene concentration may be reported as a range,
with the maximum value driving the hazard warning statements and
regulatory applicability determinations.

B. Physical/Chemical Property Information

Physical/chemical property information on an SDS is based on
product specifications received from the business. The information is
usually in ranges, which is sufficient information to accurately
characterize the hazards of the material. Product stewardship groups
often use forms to collect the physical/chemical property information
that is necessary to characterize hazards, and request additional
information if necessary to accurately assign specific hazard
categories for each endpoint. Product stewards request additional
analysis from a business if necessary for a complete hazard
characterization. Some physical/chemical property information
available from specification sheets may be irrelevant to health,
environmental, and safety issues (e.g., pour point and cloud point),
and they typically are not required or included on SDSs.

The purpose of physical/chemical property information on an SDS is
to identify associated hazards (e.g., flammable, severe irritation) and
provide the precautions necessary to protect workers from the
hazard. Warnings and precautions are triggered by hazard
classifications that are associated with ranges or limits, not specific
values. If the range of data for a product straddles more than one
hazard classification, companies use the most conservative hazard
classification.

C. Warning, Precautions, and Other SDS Information

Most SDS information beyond substance identification, ingredients,
and physical /chemical properties is developed by product

7 The benzene standard contains requirements for permissible exposure limits, regulated areas,
programs to reduce exposure, respiratory protection, medical surveillance, and other activities.
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stewardship staff and incorporated into the SDS through the
authoring process. SDS authors (in consultation with relevant
experts such as toxicologists and industrial hygienists) assess health
and environmental hazards and ensure that appropriate warnings and
precautions appear on the SDS. Phrases for first aid and firefighting
measures, accidental release measures, handling and storage,
exposure controls/personal protection, and regulatory information
are usually determined using database rules or internal guidance.
Standard phrases are linked to and generated from hazard
classifications.

Warnings and advice are based on properties and components of a
material. For example, a company may have standard warning and
advice on the SDS for a material that contains hydrogen sulfide (which
would include some MARPOL Annex I cargoes and fuels). A company
may have two separate sets of standard warnings: (1) materials with
known hazardous concentrations of hydrogen sulfide, and (2)
materials where the levels are low, but the potential for further
generation via decomposition is possible (which is almost always
presumed). The warnings would differ somewhat in SDS Section 2 on
hazards identification. However, the remaining SDS information
would be identical in the two sets for warnings for first aid measures,
fire fighting measures, handling and storage, exposure controls and
personal protection, and stability and reactivity.

Petroleum companies have decades of experience producing SDSs for
their products. At this point, the health, environmental, and safety
hazards are very well understood for the vast majority of petroleum
products. The warnings and precaution statements used on SDSs are
validated with the best available information in the scientific
literature, and updated when that information changes. The
computerized systems that petroleum companies used help ensure
accuracy and consistency of the warning and precautions on SDSs.

VI. SDS Distribution

As described in Section IV.C, API member companies have central electronic
repositories of SDSs, which include SDSs for MARPOL Annex I type cargoes
and marine fuels. Many of these systems have all SDSs available for internal
access and a subset available for external access (e.g., to customers). Itis not
necessary to have all SDSs available for external access because some
materials are limited to company sites (e.g., intermediate refinery streams).
Some IT platforms integrate the SDS distribution process with product sales
and distribution. For example, a computer routine reviews sales data nightly,
checks whether the current SDS for the product sold that day has already
been sent to the customer, and generates and sends an SDS if necessary.
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These systems contain information fields with the preferred customer
method and contact information (e.g., fail, e-mail, mail) for receiving SDSs.
They are also programmed to send SDSs at the frequency required by law
and/or requested by the customer. Some businesses routinely send an SDS
with every shipment. In some instances, petroleum companies have noted
that third party distributors (e.g., carriers, terminals) may not receive the
same automatic distribution as customers. In these cases, some companies
provide the third parties with SDSs by CD or other method.

In the case where a major petroleum company owns and operates marine
vessels, the shipping employees are included within the hazard
communication framework of the company as if they were located at a
stationary site. A health/environment/safety professional covers these
employees with a hazard communication program that includes training and
making sure employees have access to SDSs and understand them. Dock
personnel can access SDSs in the company system. They print SDSs and
include them with the shipping papers for each product. Hazard
communication practices of other companies, e.g., transport companies, vary
widely.

There are various means through which SDSs are provided to shipping
companies and then to individual ships. One petroleum industry practice is
to send to each vessel operator the company works with an annual CD with
all relevant SDSs. Some shippers use commercially available online
subscription services for MSDSs. Procedures for hazard communication on
the vessel are the responsibility of the ship (ultimately, the ship’s captain),
and these practices vary.

One example of a process for North America is as follows. When a ship is ata
terminal prior to loading, there is a pre-load conference, including the dock
and ship Person in Charge (PIC). The SDS is provided to the ship PIC at this
point. Another practice is that a ship receives an SDS prior to taking delivery
of the cargo. When the SDS is delivered to the ship, it is passed to the Chief
Officer and included with the cargo orders. Any hazards are discussed
during a cargo safety briefing to ensure that crewmembers are familiar with
appropriate procedures.

There is substantial variation regarding how SDSs are used on vessels and
with seafarers. Also, language is a challenge, because officers and crew may
not speak the language of the country in which the cargo was loaded or
unloaded (although there is a requirement that there be at least one English
speaker if the ship is loaded in the U.S.). The manufacturer will have created
SDSs in the language of the origin country and sometimes the destination
country. However, unless the vessel charterer or operator has asked the
manufacturer to provide the SDS in other languages, it is likely that in some
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cases the ship will not receive the SDS in the language of a different flag state
or in all the languages of crew on board.

VIl. Product Quality Data

Petroleum products are marketed based on technical specifications related to
product performance and product integrity. Product specification endpoints
may include, but are not limited to, density, viscosity, flash point, pour point,
cloud point, sulfur content, cetane index, carbon residue, ash, appearance,
sediment, and other properties. Petroleum companies conduct sampling
and testing for these endpoints as part of systematic commercial quality
assurance/quality control (QA/QC) programs.

Frequency of QA/QC sampling and analysis varies for different products.
Statistical methods are used to determine sampling frequency for QA/QC
purposes. Some products are tested by batch, but other products are not
analyzed that frequently. Most refineries sample and analyze products at
regular intervals, e.g., daily. Commercial agreements often specify tests to be
conducted and sampling frequency. In general, the most rigorous and well-
documented testing is conducted on finished products, as compared to
intermediate streams.

Sampling is often conducted in conjunction with ship cargo and fuel transfer
operations (e.g. at the flange of the vessel and/or in vessel compartments
after loading). These samples are either analyzed by manufacturing facilities
and confirmed by third party laboratories, or analyzed only by an agreed-
upon third party inspector. In some cases, samples are retained and
analyzed only if there is a problem.

Manufacturers often provide for each shipment a certificate of quality (CoQ),
which simply certifies that a product is within specifications, or a certificate
of analysis (CoA), which usually includes the analytical results on which the
CoQ is based. Data elements included on a CoQ or CoA vary, and there is no
standard format for these documents. The two main purposes of the
CoQ/CoA are (1) to assure the refinery is producing on-spec products (and to
provide the opportunity for correction if not) and (2) to assure the customer
that the product is within the specification stated in the contract.
Manufacturers provide the CoA or CoQ to the customer. It may be given to
the ship in some cases, e.g., for bunker fuels.

In conjunction with a ship taking delivery of fuel, the Chief Mate and Chief
Engineer receive a bunker delivery note with essential MARPOL
specifications at a minimum. MARPOL Annex VI includes requirements
for the composition of marine fuels. Regulation 18 (3) stipulates that
details of the fuel oil have to be recorded by means of a bunker delivery
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note. The bunker delivery note contains at least the following
information:

name and IMO number of receiving ship;

bunkering port;

date of commencement of delivery;

name, address and telephone number of marine fuel oil supplier;
product name;

quantity in metric tons;

density at 15 °C kg/m?;

sulphur content (% m/m)8; and

a declaration signed and certified by the fuel oil suppliers representative
that the fuel oil supplied is in conformity with Regulation 14 and 18 of
Annex VI.

Bunker delivery notes are required to be kept on board readily available for
inspection until the fuel is completely consumed but in any case for a time
period of not less than three years.

A number of national and international standards for the specification of

petroleum products exist and are used by APl members. These guide the

testing that petroleum companies conduct for purposes of product

specification and QA/QC. For example, standards relevant to specification of

petroleum products include:

e SO 8217:2005 Petroleum Products — Fuels (class F) — Specification of marine
fuels

e 1SO91-1:1992 Petroleum measurement tables — Part 1: Tables based on reference
temperatures of 15 °C and 60 °F

e ISO 2719:2002 Determination of flash point — Pensky-Martens closed cup method

e ISO 3015:1992 Petroleum products — Determination of cloud point

e ISO 3016:1994 Petroleum products — Determination of pour point

e ISO 3104:1994 Petroleum products — Transparent and opaque liquids —
Determination of kinematic viscosity and calculation of dynamic viscosity

e ISO 3675:1998 Crude petroleum and liquid petroleum products — Laboratory
determination of density — Hydrometer method

e ISO 3679:2004 Determination of flash point — Rapid equilibrium closed cup method

e [SO 3733:1999 Petroleum products and bituminous materials — Determination of
water — Distillation method

e IS0 4259:1992 Petroleum products — Determination and application of precision
data in relation to methods of test

e IS0 4264:1995 Petroleum products — Calculation of cetane index of middle-
distillate fuels by the four-variable equation

e ISO 6245:2001 Petroleum products — Determination of ash

e SO 8754:2003 Petroleum products — Determination of sulfur content — Energy-

8 MARPOL Annex VI requires that the bunker delivery note state the detailed sulphur content of the
fuel oil and that general statements shall not be accepted.
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dispersive X-ray fluorescence spectrometry

e IS0 10307-1:1993 Petroleum products — Total sediment in residual fuel oils — Part
1: Determination by hot filtration

e |SO 10307-2:1993 Petroleum products — Total sediment in residual fuel oils — Part
2: Determination using standard procedures for ageing

e ISO 10370:1993 Petroleum products — Determination of carbon residue — Micro
method

e IS0 10478:1994 Petroleum products — Determination of aluminium and silicon in
fuel oils — Inductively coupled plasma emission and atomic absorption spectroscopy
methods

e IS0 12185:1996 Crude petroleum and petroleum products — Determination of
density — Oscillating U-tube method

e ISO/TR 13739:1998 Petroleum products — Methods for specifying practical
procedures for the transfer of bunker fuels to ships

e SO 14596:1998 Petroleum products — Determination of sulfur content —
Wavelength-dispersive X-ray fluorescence spectrometry

e ISO 14597:1997 Petroleum products — Determination of vanadium and nickel
content — Wavelength- dispersive X-ray fluorescence spectrometry

e |IP 470/03 Determination of aluminium, silicon, vanadium, nickel, iron, calcium, zinc
and sodium in residual fuel oil by ashing, fusion and atomic absorption spectrometry

e |P 500/03 Determination of the phosphorus content of residual fuels by ultra-violet
spectrometry

e |P501/03 Determination of aluminium, silicon, vanadium, nickel, iron, sodium,
calcium, zinc and phosphorus in residual fuel oil by ashing, fusion and inductively
coupled plasma emission spectrometry

As discussed above, results of QA/QC testing are used for purposes of
internal manufacturing controls and for providing assurance to customers
that products meet specifications. The information discussed above
generally is not passed on to product stewards and SDS authors, because the
information is commercial data that is not relevant to hazard
characterization or the warnings and precautions that need to be on the SDS.
The business commercial data is generated by a separate process and for a
separate purpose than information used in SDS preparation.

Instead, as described earlier, the specification itself is usually the starting
point for an SDS. Ongoing QA/QC testing is to ensure that products meet
specifications—the results of this ongoing testing are irrelevant for the SDS.
If a test were to determine that a product or batch of products were outside
the specification, the product would be changed (or rerouted, or whatever
action is necessary to return to specified quality)—not the SDS.

VIIl. Conclusion

API member companies have invested resources over many years to develop
and implement comprehensive systems to produce SDSs that thoroughly and
accurately communicate the hazards of petroleum products and other
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