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ABSTRACT
Hazardous Waste Management and Environmental Management Systems:
A Management Plan for PCBs at CP Rail
Peter Millman
January 1997
Prepared in partial fulfilment of the requirements for the degree of Master of
Environmental Design (Environmental Science), in the Faculty of
Environmental Design, The University of Calgary, Calgary, Alberta, Canada
Supervisor: Dr. Dixon Thompson
The premise of this thesis is that a program of management developed to
address a specific problem will improve performance. For hazardous waste
and other areas of environmental concern this includes the development of a
specific program within the context of an environmental management system
(EMS). This MDP outlines the current regulatory framework and proper
management practices for hazardous wastes and PCBs, reviews PCB
management at CP Rail and provides recommendations and a management
plan for PCBs at CP Rail.
The conclusions of this MDP are:
•
•
•
•
•
•

hazardous waste management should incorporate a life cycle approach;
information management is an integral component of hazardous waste
management;
the broader system (EMS) should be considered in program development;
specific programs provide a level of organisation and consistency that
facilitates achieving results;
programs should establish goals, objectives, and targets and develop
specific procedures for achieving them; and
a program should be monitored and incorporate elements that allow for the
evaluation of the program.

Key Words: Environmental Management System, Regulations, Legislation,
Due Diligence, Hazardous Waste Management, PCBs, Policy, Program,
Information Management, Reporting, ISO 14000, Waste Hierarchy. Reduce,
Reuse, Recycle
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1.0 INTRODUCTION
1.1 BACKGROUND

Business practices have traditionally failed to integrate environmental costs into the
economic decision-making process. Factors excluded from the costs associated with
either production or services are called externalities. Environmental considerations
traditionally would fall into this category.1 An example would be the absence of any
costs associated with the consumption of clean air or clean water through the release of
pollutants. The absence of environmental costs, coupled with a general lack of
understanding concerning the environmental impacts of traditionally accepted
industrial practices, impacted how the environment was managed.
For example, waste management practices were typically determined by seeking out the
easiest and financially least costly disposal option. The consequences of this practice
are numerous contaminated sites scattered across the industrialised world. Programs
and legislation are now in place to remediate such sites. In Canada there is the
Contaminated Sites Remediation Program, in the United States the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA or "Superfund"),
both were developed to provide a means for managing and remediating contamination
from past mismanagement.
As it became evident that industry would adversely affect the environment if left
unchecked, the mindset of environmental neglect began to change. Various factors
contributed to this change in attitude. The potential environmental impacts associated
with toxic and hazardous substances was one of these factors. The problems associated
with these substances is appropriately captured in the following passage from the
Ottawa Law Review.2
[T]he ability to become widely dispersed in air, land, and water, great
distances from their sources and avenues of entry into the environment; the
ability to remain highly resistant to natural degradation; the capability of causing
biological changes at trace concentrations; the ability to bio-accumulate and pass
through the food chains; the ability to become more toxic when combined in the
environment with other chemicals; and die ability to become irretrievable once
released into the environment with effects that are largely irreversible.

'Stephen, Scmidheiny, Changing Course A Global Business Perspective on Development and the Environment (Cambridge: MIT
Press, 1992), p. 15.
2
Jamie Benidickson, "Environmental Law Survey (1980-92) Part I," Ottawa Law Review, vol. 24:3, (1992), p. 760.

Incidents that gained global media attention, such as the release of methyl isocyanate in
Bhopal India, and domestic incidents like the PCB fire in St. Basille Le Grand Quebec,
increased society's awareness of the potential problems associated with hazardous
materials.
As attitudes changed the business community was pressured to develop better
environmental management practices. "With greater freedom for the market comes
greater responsibility."3 Gro Harlem Brundtland chair of the World Commission on
Environment and Development maintains that corporate entities must operate in a
responsible manner if they are to benefit from the free market. Corporations and
businesses have a responsibility to their shareholders to increase revenues, but also a
responsibility to customers, employees, shareholders and the community to minimise
any negative impacts their activities have on the environment. Significant costs
associated with environmental mismanagement have motivated organisations to begin
managing their environmental risks.
The link between environmental negligence and economic liability has been made by
many organisations. The clean-up and litigation expenses associated with the Exxon
Valdez oil spill were the highest for any environmental accident. This incident helped
raise senior management's awareness of the potential costs associated with
environmental mismanagement. Potential liability for improper waste disposal,
escalating disposal costs and an increasingly stringent regulatory system are daily
realities that illustrate these costs. Proper waste management is one opportunity
available to an organisation to help minimise liability associated with environmental
mismanagement.
In 1988, the Dupont company indicated their costs for managing hazardous waste was
escalating at a rate of 20-30% per year.4 Paying high prices for waste disposal increases
the incentive to minimise waste generation. Generating less waste decreases the
possibility of contaminant release, decreases the costs associated with treatment and
management, and also reflects positively on the efficiency of the production process.
To avoid fines for regulatory non-compliance and the disastrous effects of a large
environmental accident, an organisation must be aware of the potential environmental
impacts posed by their operations. Stephen Schmidheiny, chair of the Business Council
for Sustainable Development pointed out: "Running a company requires daily
assessment of opportunities, risks, and trends. Corporate leaders who ignore economic,
political or social changes will lead their companies towards failure."5 Environmental
3

Ibid.,p. 1.
G. J. Hollod and R.F. McCartney, "Hazardous Waste Minimisation: Part I. Waste Reduction in the Chemical IndustryDupont's Approach," in Journal of the Air Pollution Control Association , vol. 38, no. 2, p. 174.
5
Stephen, Scmidheiny, Changing Course A Global Business Perspective on Development and the Environment (Cambridge:
MIT Press, 1992), p. 1.
4
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considerations must be a part of this daily assessment, if ignored they will have
considerable economic, political and social consequences, for both business and society.
An awareness of environmental considerations and how they are being addressed
constitutes good management practices. Environmental management systems (EMSs)
help an organisation to identify environmental liabilities and develop programs to
minimise liability and any adverse impacts. A Hazardous waste management program
is one such program that operates within a corporate EMS.
1.2 PURPOSE

The purpose of this Masters Degree Project is to outline aspects that constitute
appropriate hazardous waste management practices and to apply them to a hazardous
waste management problem.
Appropriate practices would include regulatory
considerations and currently accepted standards of practice. Identifying proper practices
necessitates researching theory relevant to hazardous waste management and
environmental management systems (EMSs). This theory will then be applied to the
circumstances of an existing hazardous waste management problem within an
organisation. The end result of the research will be a management plan. The hazardous
waste problem for this study will be the management of polychlorinated biphenyls
(PCBs) at CP Rail Canada.
1.3 OBJECTIVES

The following objectives have been identified for completion of this project:
•
•
•
•
•
•
•
•
•

review current environmental management theory ;
review current hazardous waste management theory;
outline the Canadian regulatory system for hazardous waste management;
review PCB regulations in Canadian jurisdictions relevant to CP Rail's operations;
document current management practices for PCB materials at CP Rail;
create an inventory of potential PCB contaminated materials at CP Rail;
develop criteria for testing electrical equipment for PCBs at CP Rail;
develop criteria for disposal of PCB wastes at CP Rail; and
provide recommendations for future management of PCBs at CP Rail.

3

4

2.0 METHODOLOGY
2.1 INTRODUCTION

This project was completed in 3 stages. The first stage required compiling information
relevant to environmental management systems and hazardous waste management
including PCB wastes. The tasks necessary for this stage of the research included:
•
•

a literature review and
a regulatory review.

The second stage involved establishing current processes for managing PCBs at CP
Rail. Essential to this exercise was to determine where PCBs exist in CP Rail's
Canadian operations. The tasks necessary for this portion of the research included:
•
•
•

a review of CP Rail internal documents;
discussions with key CP Rail personnel; and
development of an inventory of PCB materials.

The final stage of the research was to use the accumulated information to develop a
management plan for PCBs at CP Rail.
2.2 STAGE 1

2.2.1 Literature Review
The literature review was undertaken to gain an understanding of:
•
•
•

environmental management systems;
hazardous waste management theory; and
PCBs, the risks they pose and currently accepted management practices.

The majority of references for this portion of the research were identified using the
DOBIS on-line catalogue system at the University of Calgary. Information concerning
hazardous waste management came primarily from textbooks and periodicals. Legal
journals, texts, periodicals, as well as master's degree projects produced by Faculty of
Environmental Design students provided current information regarding the development
and operations of environmental management systems. An understanding of PCBs and
their management was attained by reviewing government publications, textbooks,
periodicals and master's degree projects from the Faculty of Environmental Design.
5

2.2.2 Regulatory Review
Two regulatory reviews were conducted for this project. Hazardous waste regulations in
federal and provincial jurisdictions were reviewed, as well as PCB regulations in
provincial jurisdictions within CP Rail operations. Although PCB wastes are
considered hazardous wastes there are regulations specific to PCB management in
federal and certain provincial jurisdictions. Since the focus of the management plan is
on PCBs at CP Rail a separate regulatory review was necessary.
Regulations related to hazardous waste and PCBs were identified from the Eco Log
publication. Eco Log is a compilation of Canadian environmental statutes and
subsequent regulations and is updated as amendments are made. Regulations were
reviewed in order to establish the regulatory framework for managing hazardous wastes
in Canada. This activity helped establish key considerations an organisation's
hazardous waste management program must address for regulatory compliance.
Additional considerations were to identify any trends, similarities and differences
between jurisdictions. The review of PCB regulations was conducted in a similar
fashion but was focused on jurisdictions in which CP Rail operates.
2.3 STAGE 2

2.3.1 Review of Existing CP Rail Documentation
All available CP Rail internal documentation related to PCB management was
reviewed. This included formation found in the CP Rail electronic PCB management
file, copies of CP Rail Environmental Screening Questionnaires, phase I site
assessments and environmental audits. The objective was to develop an understanding
of past PCB management practices at CP Rail. PCB materials within the system were
identified along with a preliminary list of sites that could contain PCB electrical
equipment. This exercise also provided a list of PCB storage facilities and a number of
key contacts.
2.3.2 Identification of Key Contacts
Key contacts were identified from the CP Rail phone directory and through discussions
with CP Rail personnel. The objective was to identify CP Rail staff who would be
knowledgeable regarding PCB materials. Two areas within the organisation were
identified, Signals and Communications and Bridges and Buildings. Key contacts were
6

questioned regarding the existence of any transformers or capacitors on site, if the site
was primary metered for power and if any of the electrical equipment had been tested
for PCBs. From this process a list of sites that could contain PCB electrical equipment
was developed.
2.3.3 Compilation of Existing Test Results
Test results, if existing, were obtained from key contacts. In situations where test
results could not be provided, and it was believed testing had occurred, labs that may
have performed the testing were contacted and requested to review their records for any
results.
2.3.4 Site Visits
Sites that had been identified as using electrical equipment that potentially could contain
PCBs were then visited to identify whether any equipment was in existence. This
involved visiting numerous sites across Canada. Manufacturer specifications were
recorded from the equipment in order to identify the equipment and develop
management alternatives. Also obtained, if available, were any existing files relating to
PCB management. When it was not feasible to visit sites, information was obtained
from CP Rail personnel.
2.3.5 Comparison of Data
Information obtained from the test results was compared with information obtained
from site visits to confirm whether equipment was still in existence. This process
allowed an up-to-date inventory of transformers to be developed.
2.4 STAGE 3

2.4.1 Development of Recommendations
This stage of the project involved developing recommendations for the management of
PCBs at CP Rail. Information from all previous components of the research were
utilised to provide a basis from which to make these recommendations.

7
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3.0 HAZARDOUS WASTE REGULATORY ASPECTS

3.1 INTRODUCTION

The purpose of this chapter is to introduce the topic of hazardous waste and the
Canadian regulatory framework for the management of hazardous wastes. Federal and
provincial legislation and regulations are reviewed to identify elements of compliance
for generators. Although household hazardous waste is also an environmental concern,
this study focuses on industrial generators and the application of hazardous waste and
environmental management systems to these generators. Subsequent chapters will
investigate elements of a hazardous waste management program and elements of
environmental management systems.
3.2 WHAT IS HAZARDOUS WASTE MANAGEMENT?

A feature of any regulatory program is to provide a legal definition of hazardous waste.6
Provincial governments have each defined hazardous waste in some manner, although
each province is slightly different. Once a definition is provided, generators are able to
classify their wastes according to the definition and determine how the waste should be
managed. The regulatory terms used may vary slightly between jurisdictions but the
characteristics used to classify wastes remain consistent. Hazardous wastes exhibit a
characteristic that poses a threat to the environment or to human health. A discussion of
hazardous substances includes many types of substances: corrosive, hazardous,
ignitable, pathological, radioactive, reactive, severely toxic, liquid industrial, leachate
toxic waste, and acute hazardous waste chemicals.7
The United Nations Environment Programme developed the following definition of
hazardous waste:
Hazardous waste means wastes (solids, sludges, liquids, and containerised gases) other
than radioactive (and infectious) waste which by reason of their chemical activity or toxic,
explosive, corrosive, or other characteristics, cause danger or will likely cause danger to
health or the environment, whether alone or when coming into contact with other waste...

This is a general definition but includes the characteristics most often associated with
hazardous waste.
"Michael D. LaGrega, Phillip L. Buckingham, Jeffery C. Evans, Hazardous Waste Management. McGraw-Hill Series in Water
Resources and Environmental Engineering (Toronto: McGraw-Hill Inc., 1994), p. 1.
7
Jamie Benidickson, "Environmental Law Survey (1980-92) Part I," Ottawa Law Review, vol. 24:3, (1992), p. 760.
"Michael D. LaGrega, Phillip L. Buckingham, Jeffery C. Evans, Hazardous Waste Management, McGraw-Hill Series in Water
Resources and Environmental Engineering (Toronto: McGraw-Hill Inc., 1994), p. 2-3.

9

LaGrega et al divided hazardous waste management into two areas:9
•
•

management of currently generated waste and
remediation of sites contaminated by past practices.

This study will be concerned with the management of currently generated wastes
emphasising the importance of waste minimisation as the most desirable management
option. The goal of a hazardous waste management program should be preventative in
nature. If the production of waste is avoided the handling and disposal problems are
also avoided. This in turn minimises the possibility for release into the environment and
any potential liability for such releases.
The term waste minimisation in this study refers to techniques that reduce the amount of
waste that is generated. Recycling and reuse are not considered minimisation practices.
Recycling, reuse and other processes employed to reduce the volume or toxicity of
hazardous wastes will be considered treatment processes. In these instances the waste
has been generated and these processes are considered treatment of waste, as opposed to
minimisation. Source reduction is a minimisation practice that addresses the root of the
problem. An example would be to avoid the purchase of products that will eventually
become hazardous waste. Legislation that bans the manufacture of certain substances,
prevents them from entering the waste stream and results in zero emissions. Other
minimisation practices differ from source reduction in that they decrease the amount
generated from a process as opposed to eliminating it. An example would be the
redesign of a production process resulting in decreased waste volumes.
A discussion of hazardous waste management must also include hazardous substances
management. Hazardous substances and hazardous wastes both possess hazardous
properties, the distinction is the hazardous substance has not reached the point in its life
cycle where it can be considered a waste. Wastes are often defined as substances that
can no longer be used for their intended purpose. For example, British Columbia
defines a special waste (hazardous waste) as "dangerous goods that are no longer used
for their original purpose", if not handled or stored properly these substances
(dangerous goods) may be released into the environment and will become a special
waste (hazardous waste).10 In this instance it is not the production process that
generates hazardous waste but rather the improper management of the substance prior to
use.
A distinction should also be drawn between toxic waste and hazardous waste. Often
these terms are used interchangeably; however, there is an important distinction.

Toxicology deals with the adverse effects caused by the exposure of living things to
Ibid., p. 1.
10
B.C. Reg. 63/88, s. 1.

10

chemicals, and a toxic response is the adverse reaction a living thing will exhibit when
exposed to a toxic substance." An example of a toxic substance would be a carcinogen.
The toxic characteristic of the carcinogen would be a propensity to cause or incite
cancer.12 Toxicity is a characteristic that defines a substance as hazardous, just as
flammable is a characteristic that would define a waste as hazardous. The difference
between toxic and hazardous is that toxic is a characteristic used to demonstrate a hazard
and hazardous is the description of a whole range of harmful characteristics.
3.3 THE REGULATORY SYSTEM

The subject of environmental law is a very broad area of the law and it includes
provisions that affect the management of solid waste and hazardous wastes. By
specifying only environmental law which serves to protect the natural environment, it
has been defined by Franson as the following:13
•
•
•

laws or regulations that regulate potentially harmful conduct;
laws or regulations that encourage the development of alternative technologies;
laws or regulations that are designed to produce the information needed to make
sound management decisions; and
laws or regulations that seek to compensate people harmed by environmental
degradation.

•

Waste management is largely dealt with through regulatory measures that attempt to
regulate potentially harmful conduct and those designed to produce information needed
to make sound management decisions. An example of the former would be outlining
acceptable methods of handling and disposal. Regulations can also outline record
keeping and information requirements. An example would be the National Pollutants
Release Inventory (NPRI, section 3.4.5). Information requirements can help generators
make better management decisions because it forces them to be aware of the waste
stream. This may lead to identification of minimisation and recycling opportunities. It
can also help regulators determine the extent of generation and future disposal demands.
Regulations that deal with waste management include the discharge of solid, liquid and
gaseous waste and those wastes defined under provincial jurisdictions as hazardous
waste. Waste control may also be dealt with in legislation regulating specific
industries.14 An example would be regulations that control effluent discharges for pulp
and paper or the mining industry.
1

'Michael D. LaGrega, Phillip L. Buckingham, Jeffery C. Evans, Hazardous Waste Management, McGraw-Hill Series in Water
Resources and Environmental Engineering (Toronto: McGraw-Hill Inc., 1994), p. 225.
Webster's New Collegiate Dictionary, ed. Henry Bosely Woolf (Toronto: Allen & Son Limited, 1981), p. 165.
13
Robert Franson, "Commentary Case Digests The Growth of Environmental Law" in Butterworths Canadian Environmental
Law, Issue 22, 2nd ed. S. 1.(22).
14
Ibid.,s. 1.(23) (24).
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Regulations that control the discharge of wastes are referred to by Lucas, in
Environmental Law and Policy as the first generation of waste control laws. " Initially
regulatory systems were established to identify waste sources, bring these sources under
permit, then by means of permit terms or conditions control the quantity and quality of
waste discharged. This type of waste management has been termed "end of pipe"
because it addresses the problem at the point of discharge instead of examining the entire
process of producing the waste. These regulations can provide benefits such as raising
awareness for waste management and providing an incentive to understand the waste
stream and identify wastes.
Lucas also refers to a second generation of environmental statutes that are preventative
and anticipatory in nature.16 The objective is to control persistent toxic substances.
Because these substances do not readily break down in the environment regulating their
discharge does not protect the environment. Scientific knowledge concerning the
toxicity of substances, as Lucas notes, is continually developing, laws need to be flexible
and include a means for the identification and effective regulation of new contaminants.
The framework for the management of toxic substances under the Canadian
Environmental Protection Act (CEPA) has been developed with this approach in mind.
Whether CEPA has been effective is discussed in section 3.4.4.
Second generation regulations are source reduction in orientation and include measures
that ban the manufacture, import, or export of certain harmful substances.17 Because
they prohibit a substance from being produced or used, they also control whether or not a
substance can become a hazardous waste. The regulation of polychlorinated biphenyls
(PCBs) and ozone depleting substances such as CFCs, HCFCs and 1,1,1 trichloroethane
are examples. These types of regulations are not only restricted to toxic and hazardous
substances but extend to the management of other wastes. Included with these types of
regulations would be those that control the production of waste by specifying the
composition of product packaging.
There is also a third generation of regulation. This type of regulation requires the
development and implementation of plans to manage waste based on a waste hierarchy.
An example of this type of regulation is Ontario's Waste Audits and Reduction Work
Plan Regulation.1* This regulation requires the development of waste audits and waste
reduction work plans. Included in the Ontario regulation are: retail shopping
establishments, construction projects, demolition projects, office buildings, restaurants,
hotels and motels, hospitals, educational institutions, and manufacturing establishments.
15

Alastair R. Lucas,"The New Environmental Law," in Environmental Law and Policy, ed. Elaine L. Hillman, Alastair R.
Lucas, William A. Tilleman II (Toronto: Edmund Montgomery Publications Ltd., 1993), p. 165.
l6
Ibid.,p. 166.
Robert Franson, "Commentary Case Digests The Growth of Environmental Law" in Butterworths Canadian Environmental
Law, Issue 22, 2nded. S. 1.(24).
l8
O.Reg. 102/94.
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The waste audit is intended to describe the waste, how it is produced and how it is
currently managed. The work plan that is developed must identify waste reduction
strategies as the first objective and recycling as the second objective. Time frames for
developing the audit and implementing the workplan are also specified.
International influences affect the development of domestic policy and legislation,
including waste related issues. In many instances nations are reluctant to relinquish
power to an external authority for fear of unpredictable impacts on sovereignty. As a
result international law sometimes lacks the power to alter environmentally damaging
behaviour. The ineffectiveness of customary international law has led to the use of
another aspect of international law, treaties. Treaties with clearly defined costs and
benefits (framework conventions) have been demonstrated to be an effective tool for
environmental protection.
The initial goal is to establish a framework of general cooperative duties such as
information exchanges. Once sufficient information about costs and benefits of
international cooperation are available, protocols enshrining specific commitments can
be negotiated. Often the negotiation of the framework convention and the resulting
information gathered prompt industry and governments to prepare for the necessary
adjustments. For example, in the ozone context producers of ozone depleting substances
had been coerced to develop alternative substances. This contributed to the adoption of
the Montreal Protocol only two years after the Vienna Convention for the Protection of
90

the Ozone Layer. The domestic significance is that Canada endorsed the Montreal
Protocol and it became federal policy. The final result was the development of
regulations banning the manufacture, use and import of ozone depleting substances.
The management scheme that has been encouraged by the Canadian regulatory system
for hazardous substances and wastes has been termed "cradle to grave" or "cradle to
cradle" for recyclables. Cradle to grave and cradle to cradle management implies that a
substance is properly managed throughout its life cycle from the point of generation to
final disposal. There are 7 stages in a chemical substance's life cycle: research and
development, introduction to the market, manufacturing, transportation, distribution, use
91

and disposal.
To encourage generators to properly manage their wastes, regulations are designed to
force generators to have some form of internal management system for hazardous
wastes. An example is a generator registration system requiring the generator to provide
information concerning the types and amounts of waste produced from a facility,
monitor generation patterns and report any changes. It is to the benefit of generators to
Jutta Brunnee, "Towards Effective International Environmental Law: Trends and Developments," in Law and Process in
Environmental Management, ed. Steven A. Kennet (Calgary: Canadian Institute of Resources Law, 1993), p.223.
2
"lbid., p. 224.
2
'Government of Canada, The State of Canada's Environment, (Ottawa: Ministry of Supply and Services, 1991), pp. 19-21.

13

use this information to its fullest extent in the management of their wastes. In addition
to demonstrating compliance this information can be used to make plans for reducing the
amount of waste generated, thereby decreasing disposal and handling costs, as well as
minimising potential impacts on the environment.
Chapter 5 focuses on the
management of hazardous waste at a site-specific level and includes discussion of
elements necessary for a hazardous waste management program.
It is also important to note differences between Canadian and American hazardous waste
regulations. In the U.S. generators cannot transfer their liability. Waste is the
responsibility of the generator, no exceptions. The generator may be held liable for the
clean-up of sites where their waste was improperly disposed of by a third party. In
Canada responsibility may be transferred to a third party, provided the third party
possesses the appropriate license and permit requirements and the facility is within
Canada.22 In other words, if the generator can demonstrate they have managed the waste
in a duly diligent fashion, they may have a legal defence regarding the inappropriate
practices of a third party.
In Canada waste regulations for the most part are administered by the provinces. These
regulations deal with handling, storage and disposal of waste, both solid and hazardous.
Federal regulations also contribute to waste management. The following sections review
significant statutes, regulations and programs affecting the management of hazardous
wastes in Canada. The purpose of this review is to demonstrate how hazardous wastes
are managed in Canada and identify compliance requirements for generators.
3.4 FEDERAL LEGISLATION, REGULATIONS AND PROGRAMS

3.4.1 Canadian Environmental Protection Act (CEPA)
CEPA maintains the following elements related to waste management:
•
•
•

authority to regulate waste handling elements and disposal practices of federal
departments, boards, agencies, and crown corporations;
provisions to create guidelines and codes of environmentally sound practices as well
as objectives setting desirable levels of environmental quality; and
provisions to issue permits to control dumping at sea from ships, barges, aircraft and
man-made structures (excluding normal discharges from offshore facilities involved
in the exploration for, and exploitation and processing of, seabed mineral resources).

Brett Ibbotson and John-David Phyper, Environmental Management in Canada, (Toronto: McGraw-Hill Ryerson Ltd., 1996),
p. 31.
23
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CEPA also includes provisions for the control of all aspects of the life cycle of toxic
substances, including their importation, transport, distribution, and ultimate disposal as
waste. It is source reduction in orientation, providing the federal government with
powers to regulate the use of certain toxic substances, and consequently reducing the
potential hazardous waste stream.
The management of toxic substances is based on the following 4 lists.
1. Domestic substances list - identifies substances that exist in Canada, toxicity is not
a criterion for inclusion, the list is amended to reflect the changing of substances from
new to existing. There are 21,000 substances on this list.
2. Non-domestic substances list - identifies substances in world commerce but are not
in Canada and controls substances entering Canada. Substances on this list cannot be
manufactured or imported into Canada unless they have been assessed. The
Environment Minister may have the substance added to the domestic substances list.
3. Priority substances list - allows for the assessment of any substance to determine if
it is toxic and therefore subject to regulation. CEPA also establishes a list of substances
that are to be given priority in assessing whether they are toxic or capable of being toxic.

4. List of toxic substances is the list of substances that are considered to be toxic and
are subject to regulation (Appendix A).
3.4.2 Export and Import of Hazardous Waste Regulation SOR/92-637
Sections 42 and 43 of CEPA introduce notification requirements for the import, export
and passage of hazardous wastes, as well as the export of toxic substances. Any
hazardous waste listed in Part HI of Schedule II of the Act and any toxic substance listed
in Part II of Schedule II will require notification. Notification must be given to
authorities in both the country of import and the country of export. A list of these
various authorities is provided.25 The following are the hazardous waste authorities in
Canada and the U.S.:26
•
•

Canada, Chief of the Hazardous Waste Division, Office of Waste Management, the Department of
the Environment; and
United States, Chief of the Hazardous Waste Division, Office of Waste Management, the
Department of the Environment.

Russell and DuMoulin Environmental Law Group. Canadian Environmental Law Guide, ed. Paul C. Wilson, (Vancouver:
Specialty Technical Publishers, Inc., 1996), pp. A-l, CN-3 - CN 4.
"Canadian Environmental Protection Act, R.S.C. 1985, c. 16 (4th Supp), s. 42 (2), 43 (2).
26
SOR/92-636.
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The authorities for toxic substances are:
•
•

Canada, Director Commercial Chemicals Branch Environment Canada; and
United States, Assistant Administrator Pesticides and Toxic substances Environmental Protection
Agency.

Notices for transit through Canada and for the export or import of hazardous waste are
found in Schedule 2 of the regulations. Part II of the regulations identifies the
conditions upon which notices are given. Wastes permitted for export by one country
may not be accepted by the country of destination (import). This is illustrated in the
PCB situation see section 6.5.4.
The rest of the regulations address requirements for import and export of hazardous
waste and for disposal or recycling. Wastes to be recycled are divided into 2 types:
those listed in division I C Part HI or IV of Schedule HI and those that are not. Wastes
to be recycled that are listed require liability insurance of $1,000,000 for each export or
TO

import.
The following requirements apply to a country being exported to, or imported from:29
•
•
•
•

must be a party to the Basel Convention or the Canada-USA Agreement on the
Transboundary Movement of Hazardous Waste;
disposal cannot be south of 60 degrees S latitude;
there must be signed written contracts between the exporter and the importer;
liability insurance required for exporter and importer shall be $5,000,000 for each
shipment and for carriers it is the amount required by law in the country in which the
waste is carried.

The regulation also indicates the means of disposal and recycling that are acceptable
(Schedule I). The transport of dangerous goods and hazardous wastes within Canada do
not fall under this regulation. Transport within Canada is administered by the
Transportation of Dangerous Goods Regulations see section 3.4.6.
3.4.3 Toxic Substances Management Policy
Although not a federal regulation the Toxic Substances Management Policy (TSMP)
outlines the federal strategy for managing toxic substances, and was developed in
response to the objectives expressed in CEPA. The program is multi-stakeholder based.
SOR/94-162.
SOR/92-637 s. 16(2), 17(2).
'SOR 92-637 s. 6(c)(d)(f), 7(b)(d), 9(2)(3), 11(c), 12(b).
;
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A substance will be considered for assessment if federal, provincial, or international
programs, or members of the Canadian public, have identified it as potentially
damaging.30 Those that may be affected by change will be able to respond to proposals
before any final decisions are made. If generators or users believe that a substance's use
should not be restricted it is their responsibility to demonstrate that the substance will
not be released into the environment at any point in its life cycle.31
The program divides toxic substances into two management streams in consideration of
the following objectives:
•

•

virtual elimination from the environment of toxic substances that result
predominantly from human activity that are persistent and bio-accumulative (Track
1 substances); and
management of other toxic substances of concern, throughout their entire life cycles,
to prevent or minimise their release into the environment. (Track 2 substances).

The criteria used to identify Track 1 and Track 2 substances is found in Table 3-1.
Track 1 substances would exhibit all of the characteristics in Table 3-1.
TABLE 3-1

Toxic SUBSTANCES MANAGEMENT POLICY CLASSIFICATION CRITERIA

Persistence
Medium
Air
Water

Bioaccumulation

Toxicity

1/2 life
_> 2 days
^ 1 8 2 days

Sediment _>365 days
Soil
_>182 days

Predominantly
Anthropogenic

B A F ^ 5,000 or

CEPA toxic or

Concentration in
the Environment

B C F ^ 5,000 or

CEPA toxic

largely resulting

log K ^ ^ 5.0

Equivalent

from human
activity

Source: Environment Canada, 1995, p. 5.

BAF - Bioaccumulation factor
BCF - Bioconcentration factor
log Kow - Octanol-water partition coefficient
CEPA toxic - a substance is defined as toxic if it meets the equivalent to the definition of "toxic" in section 11 of the Canadian
Environmental Protection Act.

Substances that do not meet all 4 criteria will be targeted for life cycle management
(Track 2 substances). Risk management and risk assessment will be used to determine
management alternatives for Track 2 substances. Socio-economic factors will be
considered when determining long-term environmental goals, targets, strategies and
time lines for management. A Track 2 substance may be targeted for elimination if its
• Environment Canada, Toxic Substances Management Policy. (Ottawa: Minister of Supply and Services Canada, 1995), p. i.
lbid., p. 4.
"Environment Canada, Toxic Substances Management Policy. (Ottawa: Minister of Supply and Services Canada, 1995), p. v.

31
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presence in the environment is the result of human activity and it is determined through
risk assessment that it poses unacceptable risks to either the environment or human
health.33
Track 1 substances are to be eliminated by addressing sources of release, including
phasing out production, or by removing or managing the substance if it is already in the
environment.34 Socio-economic factors do not play a role in identifying a Track 1
substance; however, management plans such as targets and schedules to achieve
elimination will be influenced by socio-economic considerations and human health
risks.35
An organisation should be aware of the impacts this program could have on their
activities. Monitoring government programs and reviewing regulations is an important
part of an EMS and should be a part of the environmental planning process (Appendix
D). In response to TSMP an organisation could develop a program that anticipates
change resulting from TSMP. This would involve identifying products currently in use
that contain potential Track 1 or Track 2 substances. Guidelines could be developed
prohibiting the purchase of materials with the characteristics listed in Table 3-1.
Depending on a company's corporate environmental policy, such a program would be a
means of demonstrating compliance with its own environmental policy.
The
importance of complying with one's own policies is further developed in Chapter 4.
Whether the TSMP is manageable or better alternatives exists is debatable. The process
of identifying and assessing substances and addressing stakeholder concerns could
prove to be time consuming and costly, stalling any efforts to restrict the use of certain
substances. The success of this program will largely depend on the extent that resources
are made available. Regardless, an organisation that has a functioning EMS will be
aware of the potential impacts this program could have on its activities.
What is the most effective approach for managing toxic substances? The CEPA/TSMP
process of prioritising substances and performing assessments has been criticised as
unrealistic. The resources necessary to screen substances on the Priority Substances List
in a timely manner, have not been made available.36 As Leiss indicates, in the seven
years since CEPA was proclaimed 44 substances have been assessed and 25 of these
defined as toxic. Of these 25 all had been determined to be problematic before the
assessment process. They included PCBs, lead, asbestos, dioxins, vinyl chloride,
mercury and ozone depleting substances.37 The question that remains is whether this

'Ibid., p. 7.
Ibid., p. 4.
M
Ibid., p. 5.
William Leiss, Governance and the Environment, working paper series 96-1, School of Policy Studies Queen's University,
January 1996, p. 5.
"Ibid., p. 7.
34
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process is the best for reducing toxic emissions and risk reduction? The following
section addresses another alternative.
3.4.4 ARET

ARET (accelerated reduction/elimination of toxics) is a voluntary federal program
designed to eliminate emissions of 14 persistent, bio-accumulative and toxic substances
(PBTS). For an additional 87 less hazardous substances the goal was to reduce
emissions to levels insufficient to cause harm.38 Originally, it was a multi-stakeholder
initiative between industry, environmental non-government organisations (ENGOs),
labour, first nations and government. ENGOs, labour and first nations are no longer
in

involved in the initiative. ARET had 3 objectives:
1. Establish criteria for toxicity.
2. Compile a list of target substances based on these criteria.
3. Devise a means by which industry could address its toxic emissions.
The goal was a 90% reduction of the 14 PBTS by 2000 and 50% for the less hazardous
substances. As of 1995 a 72 % reduction had been attained for PBTS and 67% for the
less hazardous substances.40 The use of goals and demonstrates success in terms of
reducing emissions.
There were problems with the multi-stakeholder nature of the program. Developing
consensus on the program focus was problematic. As previously indicated the multistakeholder approach of the TSMP may hinder its ability to reduce emissions of toxic
substances. ENGOs withdrew primarily because they perceived the program as
elimination of toxics as opposed to reduction. Participants criticised Environment
Canada for the low profile they demonstrated and their lack of leadership in the
program.41
The results of the ARET program must be considered when making comparisons with
the CEP A/ TSMP model. CEPA has only been successful in regulating what had
already been controlled in some capacity, and TSMP may not be provided with the
resources to produce any quick reductions. ARET has delivered results with a small
ARET Secretariat, Environmental Leaders 1: Voluntary Commitments to Action on Toxics Through ARET. (Hull: ARET
Secretariat, 1995), p. 1.
Queen's University School of Policy Studies, University. Lessons Learned from ARET: A Qualitative Survey of Perceptions
of Stakeholders. (Kingston: Queens University, 1996), p.4._
4(,
ARET Secretariat, Environmental Leaders 1: Voluntary Commitments to Action on Toxics Through ARET. (Hull: ARET
Secretariat, 1995), p. 1.
Queen's University School of Policy Studies, University. Lessons Learned from ARET: A Qualitative Survey of Perceptions
of Stakeholders. (Kingston: Queens University, 1996), p.l5._
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investment of money relative to the costs of an extensive assessment process. However,
the most effective means of reducing the use and emission of toxic substances may be to
combine both types of approaches. The framework convention used to develop the
Montreal Protocol on ozone depleting substances serves as an example.
The ozone example utilised both a form of regulation (international treaty), as well as a
cooperative voluntary aspect.
ARET set objectives and achieved results and
participation was voluntary. This type of cooperative process could be used to prepare
industry for possible future regulatory restrictions that would be based on the eventual
assessment of substances. Organisations that choose to participate in a voluntary
reduction program would benefit because they would have taken measures to reduce
emissions before regulation was implemented. To ensure reduction applies to all
organisations, not only proactive program participants, some form of regulatory
restriction would eventually need to be used. This would ensure that reduction or
eliminations are permanent and not restricted only to program participants.
There are several advantages to starting with a voluntary program. The voluntary
program can allow industry to develop the necessary techniques and technology to
respond to the issue. If industry is involved in the development and implementation of
programs it may be easier to establish regulations to bring non-participants into line.
Industry participants would likely encourage the legislation rather than lobby against it,
which would likely be the case when regulations are imposed without industry input.
In the case of reducing toxic emissions, regulation would be required if the assessment
process determined the substance to be a risk to human health or the environment.
While the assessment process was undertaken the voluntary reduction program would
be in operation. If the assessment indicates regulatory measures are necessary, the
adaptation by industry would be less difficult because of the voluntary initiative already
in place. Non-industry stakeholders could still be involved in the process by identifying
substances for reduction and assessment.
If such an approach to reduction and regulation is adopted a distinction must also be
made between the approaches used in different voluntary programs. The ARET
program is an example of involving industry in the development and implementation of
the program. The Voluntary Challenge for reducing greenhouse gas emissions serves as
another example. This program was largely developed and implemented by government
bureaucrats with little consultation from industry. The result was a poorly implemented
program that will likely not be able to achieve, what was considered to be a rather
forbidding goal.
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3.4.5 National Pollutants Release Inventory
Section 36 of CEPA deals with requirements for reporting the release of toxic
substances. Any person who has charge, or contributes to the release of a substance in
Schedule I (list of toxic substances see Appendix A) must report the incident and take
measures to mitigate any adverse environmental impacts the release may have.
In
addition to this reporting requirement the federal government has developed the
National Pollutants Release Inventory (NPRI). NPRI is intended to be a publicly
accessible database of pollutants released to the environment from industrial sources.
Information collected includes releases to air, water, or land and transfers of waste for
specified substances. Reporting is a legal requirement unlike some programs which are
voluntary such as ARET.
Reporting concerns those persons whose facilities meet the following requirements
•
•

employees worked 20,000 hours per year or has 10 or more full-time employees and
those who manufactured, processed or used 10 tonnes of a listed substance at
concentrations greater than 1 % by weight.

Facilities exempted are those engaged exclusively for:45
•
•
•
•
•
•
•
•
•

education or training of students, such as universities, colleges, and schools;
research or testing;
the maintenance or repair of transportation vehicles, such as automobiles, trucks,
locomotives, ships or aircraft;
the distribution, storage, or retail sale of fuel;
the wholesale or retail sale of articles or products provided the listed substances are
not released into the environment during normal use
retail sale of listed substances
growing, harvesting, or management of renewable resources, such as fisheries,
forestry or agriculture, but not facilities that process or use their products;
mining but not those facilities engaged in further processing of the mined materials;
and
drilling or operating wells to obtain oil and gas products, but not facilities engaged
in further processing these products.

•"Canadian Environmental Protection Act. R.S.C. 1985, c. 16 (4th Supp), s 36(1)(2).
Environment Canada, Summary Report the National Pollution Release Inventory. (Ottawa: Minister of Supply and Services
Canada, 1995), p. 1.
Department of the Environment, "Notice with Respect to Substances in the National Pollutants Release Inventory," Extract
Canada Gazette, Part I February 17th. 1996. (Ottawa: Queens Printer, 1996), p. 516-517.
45
Ibid.,p. 517.
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The following types of information must be collected:
1. Administrative information - facility identification, including name, number of
full-time employees, address, a public and a technical contact, name and address of the
official signing the statement of certification and any other identifiers.
2. Identity of substances in Schedule I - Chemical Service Registry Numbers, the
nature of activities involving each substance, estimates of the amounts of on-site
releases and the type of release for each substance and the quarterly variation of
releases during the year.
3. Anticipated changes - for on-site releases of each reported substance over the
following 3 years.
4. Estimated quantity of each reported substance - for wastes transferred to off-site
locations subdivided by the nature of treatment or disposal.
5. Anticipated changes - for off-site transfers in waste of each reported over the
following 3 years.
6. Identification of off-site facilities - to which wastes containing NPRI substances are
transferred.
7. Identification of reported information claimed as confidential - pursuant to
subsection 19(1) of CEPA, substantiation for such a request is a requirement.
8. Statement of certification - signed by the executive contact for the facility.
The information requirements of this program are extensive and will be challenging to
obtain. The design of a waste management program should consider the information
requirements of NPRI. An example would be to develop an inventory system for NPRI
substances at a facility. Any records relating to emissions of NPRI substances should be
included such as manifest records, stack emission monitoring records and effluent
monitoring records.
Reporting under NPRI represents added cost to an organisation. When assessing waste
management options these extra management costs should be considered and
incorporated into accounting and costing activities. If a waste is eliminated the
management costs (record keeping, tracking, reporting) will also be eliminated.
Purchasing guidelines should also be developed with regard to substances included in
the NPRI.
The following are steps that could be used in developing a program to deal with NPRI:
1. Determine whether facilities meet reporting requirements.

2. Are any of the exemptions applicable?
3. Develop an inventory of NPRI substances used on-site.
46
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4. Track the life cycle of NPRI substances to determine the points of emission
5. Compile information for NPRI reporting requirements.
6. Determine whether there are any minimisation options.
3.4.6 Transportation of Dangerous Goods Act & Regulations (TDGR)
3.4.6.1 Classification
Another key piece of federal legislation is the Transportation of Dangerous Goods Act
(TDGA). Cradle to grave management of hazardous substances and wastes requires
their identification, as well as insuring they reach their intended destination. The TDGA
and the TDGR provide a framework for these activities. The TDGR is a federal
regulation regulating interprovincial transportation. Intraprovincial transportation is the
jurisdiction of the provinces. The provinces have adopted the federal TDGR and any
differences that occur are not fundamental.
If a substance meets the classification requirements of the TDGR it is defined as a
dangerous good and the TDGR is applicable. Hazardous properties are further refined
by subdividing classifications into divisions (see Table 3-2). Provincial classification
systems for hazardous wastes are closely based on TDGR classifications for dangerous
goods. See table 3-2 on the following page for a description of the classes.
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T A B L E 3-2 TDGR SUBSTANCES CLASSIFICATION CRITERIA

Class 1 - explosives
Div. 1.1a substance or article with a mass explosion hazard
1.2 substance or article with a fragment projection hazard, but not a mass explosion hazard
1.3 minor or fragment projection hazard, or both, but not a mass explosion
1.4 a substance or an article that presents no significant hazard - explosion effects are largely confined to the
package and no projections or fragments of appreciable size or range are to be expected
1.5 a very insensitive substance that nevertheless has a mass explosion hazard like those substances in 1.1
Class 2 - gases
2.1 a flammable gas
2.2 other compressed gas
2.3 a poisonous gas
2.4 a corrosive gas
Class 3 - flammable and combustible liquids
3.1a liquid with a closed-cup flash point of less that -18 C
3.2 a liquid with a closed-cup flashpoint not less than -18 C but less than 23 C
3.3 a liquid with a closed cup flashpoint not less than 23 C but less than 61 C
Class 4 - flammable solids, substances liable to spontaneous combustion, and substances that on contact with water
emit flammable gases
4.1 a solid that under normal condition of transport is readily ignitable and burns vigorously and persistently
or that causes or contributes to fire through friction or from heat retained from manufacturing or
processing
4.2 a substance liable to spontaneous combustion when in contact with air or liable to spontaneous heating to
the point where it ignites when in contact with air
4.3 a substance that on contact with water is liable to become spontaneously flammable or emit flammable
gas(es)
Class 5 - oxidising substances and organic peroxides
5.1a substance that causes or contributes to the combustion of other material by yielding oxygen or other
oxidising substances whether or not the substance itself is combustible
5.2 an organic compound that contains a strong oxidising agent in the form of the bivalent "-O-O-" structure
and therefore, may be liable to explosive decomposition or sensitive to heat, shock, or friction
Class 6 - poisonous (toxic) substances and infectious substances
6.1a solid or liquid that is poisonous through inhalation of its vapours, by skin contact, or by ingestion
6.2 organisms that are infectious or that are reasonably believed to be infectious to humans and animals
Class 7 - radioactive materials
Class 8 - corrosive substances
Class 9 - miscellaneous products, substances, or organisms dangerous to life, health, property or the environment
9.1 miscellaneous dangerous goods
9.2 an environmentally hazardous substance
9.3 a dangerous waste
Source: Russell and DuMoulin Environmental Law Group, 1996, pp. B-5 CN 3&4.
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A dangerous good may fall into more than one class, if this is the case the subsidiary
risk is indicated by writing the secondary classification in brackets beside the primary
classification.47 Some substances are further divided into packing groups. Packing
groups provide additional information regarding the degree of hazard as follows:
I - great danger;
II - moderate danger; and
III - minor danger.
Schedule II of the TDGR provides information necessary to ship a dangerous good
including: classification, shipping name, product identification number (PIN), special
provisions or information, packing group number, restrictions on net quantity
transportable by air, and prohibitions on transportation by aircraft for each dangerous
good. Some substances may not be listed in Schedule II. In these circumstances the
different classifications will have to be reviewed to determine the appropriate class.
3.4.6.2 Dangerous Goods that are wastes
Dangerous goods that are wastes require additional shipping procedures. A manifest is
a shipping document enabling wastes to be tracked, and is a requirement in all Canadian
jurisdictions when consigning, transporting, or accepting subject waste (subject waste =
dangerous good that is a waste = hazardous waste).49 A copy of a manifest is provided
in Appendix B of this report, and Form I of Schedule IV of the TDGR. The primary
purpose of the manifest is to provide a means of tracking waste. To ensure cradle to
grave management of wastes, a means of ensuring that a waste reaches its intended
destination must be developed. This is provided for by the manifest and the procedures
for its management.
The manifest is required when shipping in excess of 5 kg of solid waste, 5 L of a liquid
waste or if a solid or liquid waste contains more than 500 g of PCB mixture. The
consignor must indicate the words "waste" or "dechet" immediately before the shipping
name, unless it is implied in the shipping name or is a direct part of the shipping name.
Each consignment of waste will have manifest ID number indicated on the form. The
distribution of the manifest and the ID number allow the waste to be tracked.
Regulators can match ID numbers on manifest copies they receive in order to determine
where waste are received and transferred.

48

ibid

49

Brett Ibobotson and John-David Phyper, Environmental Management in Canada. (Toronto: McGraw-Hill Ryerson Ltd.,
1996), p. 31.
5(,
SOR/85-77 s. 4 (15)(a)(b)(i)(c)(16).
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The manifest is completed in 3 stages (refer to Appendix B). Consignors shipping
dangerous goods that are wastes complete and sign Part A and provide the document to
the carrier. Consignors must also send copies to the appropriate provincial authority
where the waste is generated, and to the provincial authority where the waste is
destined. If the waste is destined beyond Canadian borders the authority would be the
federal Minister of the Environment. Copies of the manifest must be delivered within 2
working days of having delivered the waste manifest to the original carrier.'
The carrier must complete and sign Part B of the waste manifest and forward a copy to
the appropriate authority. Upon receipt of the waste the consignee must complete Part C
and within 2 working days of receiving the waste send copies of the completed manifest
to the consignor, the carrier, the appropriate provincial authorities of origin and
destination of the waste, or if it is destined outside Canada the federal Environment
CO

Minister. The manifest must accompany the consignment throughout its journey and
must be retained by the receiving party for 2 years.53 If the generator does not receive a
copy from the disposal site the generator is responsible to notify provincial authorities.54
In the case of dangerous goods that are wastes intended for recycling, a manifest is
necessary unless the recyclable waste is transported solely within the province of
generation. If the waste is transported wholly within the province, the provincial
regulations will determine if a manifest or other shipping document is required. The
consignor must register with the appropriate provincial authority and display on each
package evidence that the provincial authority authorises the alternate shipping
document. In the case of importing or exporting hazardous recyclables a manifest is
necessary unless stated otherwise in the Export and Import of Hazardous Waste
Regulations.55
3.4.6.3 Safety Requirements
Labelling is an important consideration for dangerous goods and wastes because it
minimises the possibility of mixing wastes and the potential for accidents. In the event
of an accident it provides responders with an indication of the problem to be addressed.

Part V of the TDGR identifies the safety marks that dangerous goods must display.
Safety marks include both labels and placards and provide an indication of the type of

51
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waste.56 Labels are displayed on small containers and placards are displayed on the
outside of transport vehicles or container units. The generator is responsible to ensure
proper safety marks are in place prior to shipment and the carrier is responsible during
transport.57 They cannot be removed from empty containers or transport units until the
containers and units have been properly cleaned or purged.58 Some goods (PCBs)
require special labels (see section 6.5.3). Appropriate special labels are found in
Schedule V of the regulations.
There is no special requirement for labelling dangerous goods that are wastes. They
should be labelled according to their classification, the same as any dangerous good. At
the point of generation the containers used to collect waste may not have any labels. If a
generator is going to design and use their own label it should include the following
criteria:59
•
•
•
•

a space for a product identification number;
be clearly visible, legible on a contrasting background so it is clearly visible;
should be weather resistant to withstand the conditions of transport; and
capable of withstanding the fading tests identified in section 5.

Labels in Schedule V of the regulation include the classification and should also be
included on a generator's label.
Safety requirements for persons handling dangerous goods and dangerous goods that are
wastes are found in Part DC of the regulation. A person handling these substances must
either be trained or under the direct supervision of a trained person. The employer must
be satisfied that the person is adequately trained. If the employee does not possess a
certificate or licence listed in sections 9.3 it is the responsibility of the employer to issue
the Certificate of Training.60
3.5 PROVINCIAL REGULATIONS

Each province has regulations for hazardous waste management, and all jurisdictions
require that generators classify wastes according to provincial criteria.61 Some
provincial regulations are more developed than others and this tends to reflect the
industrial development within that province. Provinces with a large industrial base
56
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produce more of the hazardous wastes in Canada and as a result have stricter
regulations. Table 3-3 illustrates the production of hazardous wastes as reported in
Canada's State of the Environment Report 1991.
TABLE 3-3 HAZARDOUS WASTE GENERATED PER PROVINCE (% OF TOTAL)

Province

% of total

British Columbia

1.4

Alberta

1.6

Saskatchewan

0.9

Manitoba

0.8

Ontario

68.1

Quebec

22.2

New Brunswick

1.1

Nova Scotia

2.6

Prince Edward Island

0.01

Newfoundland

0.4

Source: Government of Canada, 1991, p. 21-22.

Although each province's regulations differ, there are similarities. Many of the
provinces require generators of hazardous wastes to be registered. Similarities also exist
in the classification of hazardous wastes. All the provinces have agreed to a national
definition of dangerous goods under the TDGA and this definition forms the basis of
provincial hazardous waste classifications. If a substance by definition is a dangerous
good, when it becomes a waste it will be a waste dangerous good, which is considered a
hazardous waste. If the substance is not regulated under TDGR it is unlikely that it will
be regulated under a provincial waste regulation, provided it has not been altered in any
significant manner.
The following section is a review of hazardous waste regulations on a province by
province basis. It focuses on identifying compliance requirements for generators and
elements that necessitate the development of internal hazardous waste management
programs. Although PCB waste is considered hazardous waste, many provinces deal
with PCB wastes in separate regulations. A review of PCB regulations is included in
Chapter 6.
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3.5.1 British Columbia
Special Waste Regulation B.C. Reg. 63/88

The Special Waste Regulation controls the management of hazardous waste in B.C..
This regulation does not use the term hazardous waste, instead special waste is defined.
Special wastes include any waste dangerous good defined in the TDGR. There is no
distinction between the recyclable waste streams. A special waste that is to be recycled
is still considered a special waste. Special wastes also include substances that are not
classified under TDGR. These wastes are listed in the regulation under the special
waste definition. Leachate quality standards are provided in Table I of the regulation.
Wastes producing a leachate concentration greater than what is specified will be
considered a special waste.
This regulation includes provisions for generator registration. If amounts stored or
produced exceed the amounts listed in Table I of the regulation the generator must
register the material whether it is a waste or a dangerous good. The Initial Generator
Registration Form 1A (Appendix C) includes a report that must be completed indicating
the types, amounts generated and amounts stored. 63 If there are any changes from the
initial circumstances reported they must be reported by completing a Generator
Registration Update Form IB (Appendix C). 64 Generator registration forms and updates
are similar in provinces with this requirement and for this reason only the B.C. form is
included in the Appendix.
The regulation defines short term storage as a period not exceeding 14 days. 65 Short
term storage facilities of free liquids must meet certain criteria. Containers must be
arranged in a manner conducive to inspection. Secondary containment must be
provided and be capable of containing 110% of the volume of the largest container in
storage, or be capable of containing 25% of all the liquid stored in the storage facility.
There are also requirements for hoses used to dispense and collect substances, as well as
for ventilation in the facility and compatibility of substances. 66 Security must also be
provided in a form listed in section 8 of the regulation.
Record keeping requirements for both short and long term facilities include: quantities;
identification, including physical state, method and date of storing or disposing, cross
referenced with applicable manifest numbers, as well as location and amount of waste
stored in a facility. These records must be kept for a minimum of 2 years.67

B.C. Reg. 63/88, s. 1.
'Ibid., s. 43(1).
'ibid., s. 43(3).
Ibid, s. 1.
'Ibid., s. 16.
Ibid., s. 6.
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3.5.2 Alberta
Waste Control Regulation Alta. Reg 129/93
Activities Designation Regulation Alta. Reg. 110/93

The Alberta regulation uses 4 tables to define hazardous wastes.68 These tables can be
found in the Alberta User's Guide for Waste Managers and are referred to in Schedule 1
of the regulation. The 4 tables closely follow the TDGR characteristics for waste
dangerous goods. Table 1 comprises TDGR 9.2 substances with leachate concentrations
of 100 mg/L or greater. Table 2 includes 9.3 substances with individually specified
leachate concentrations. Table 3 of the user guide indicates specific waste "types" that
are considered hazardous and Table 4 is a list of discarded commercial chemicals that
are also considered hazardous. Table 4 chemicals are divided into hazardous chemicals
and very hazardous chemicals.
The difference is that there is no small quantity
exemption for very hazardous chemicals. Empty containers which contained these
70

substances must be empty and triple rinsed to be classified as non hazardous waste.
The waste stream is also divided into hazardous wastes and hazardous recyclables. A
hazardous recyclable is a hazardous waste that is to be recycled.71 A recycle docket is
the appropriate shipping document for hazardous recyclables shipped within the
province.72
Registration is required before hazardous waste generated on-site can be consigned for
transport.73 Upon completion of the registration a personal identification number is
issued. Changes in the types and volumes of waste generated must also be reported.
Both these forms are found in the Alberta User's Guide for Waste Managers.
Approvals must be obtained to store a hazardous waste or hazardous recyclable for more
than 365 days or when storing in excess of 10 tonnes or 10,000 litres of hazardous
wastes or recyclables at any one time.74 Hazardous wastes and recyclables should be
stored:75
•
•
•

in a manner so as not to cause an adverse effect on the environment;
leakage is contained and prevented from escaping from the storage site;
secondary containment is provided for liquid hazardous wastes, with no openings in
this system;

"Alberta's New EPEA Waste Control Regulation" Hazardous Materials Management. December 1993, p. 76.
Alberta Environmental Protection, Environmental Regulatory Service, The Alberta User Guide for Waste Managers. (May,
1995), Part IV, pp. 1,2, 5 & 18.
""Alberta's New EPEA Waste Control Regulation" Hazardous Materials Management. December 1993, p. 76.
Alberta Environmental Protection and Enhancement Act, R.S.A. 19 , c. , s.l.
Alberta Environmental Protection, Environmental Regulatory Service, The Alberta User Guide for Waste Managers, (May,
1995), Part II, p. 8.
7
Alberta Environmental Protection and Enhancement Act, R.S.A. 19 , c. , s.179 (1).
74
Alta. Reg. 110/93 Schedule 1, Division 1, (0(g).
75
Alta. Reg. 129/93, s. 13(A).
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•
•
•

hazardous wastes are adequately labelled indicating the type of waste;
incompatible wastes are stored so there is no contact in the event of a release; and
they are stored so routine inspections can be performed.

The site should be:76
•
•
•
•
•

secure from entry by unauthorised persons;
prominently identified as a hazardous waste storage facility;
equipped with suitable equipment to handle emergencies;
operators should be trained to respond to emergency situations involving stored
materials; and
the area is designed so that surface run-off cannot enter the secondary containment
system.

3.5.3 Saskatchewan
Hazardous Substances & Waste Dangerous Goods Regulation R.R.S., c.E-10.2 Reg. 3

Saskatchewan's regulation classifies hazardous substances into the following categories:
industrial hazardous substance, acute hazardous substance, environmental persistent and
chronic substances, all of which become hazardous wastes when they can no longer be
used for their intended purpose.77 These substances either exhibit certain described
characteristics or are designated in one of four lists. In addition, any dangerous good
that is a waste is also a hazardous waste.78 There is no distinction between hazardous
wastes and hazardous recyclables. Transferring of hazardous waste from a storage
facility to a mode of transportation requires a consignor number.
The consignor
number is obtained by applying to the provincial government.
Approvals are necessary to store hazardous substances or waste dangerous goods
(hazardous waste) in accordance with the following:80
•

•
•

when the hazardous substance or waste dangerous good is an industrial hazardous
substance and is stored outside in greater quantity than 2000 kg or inside in
quantities greater than 1000 kg.;
when the weight of an acute hazardous substance or the combined weight with any
other hazardous substances exceeds 100 kg.;
if an environmental persistent or hazardous chronic substance or the combined
weight with any other hazardous substances exceeds 100 kg.; and
'Ibid., s. 13(B).
'SOR/85-77 s. 4 (15)(a)(b)(i)(c)(16).
;
R.R.S„ c. E-10.2Reg. 3, s. 3(1).
'Ibid., s. 18(2),
'Ibid., s. 8(B)(i)(ii),(c),(d),(e).
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•

if a waste dangerous good is stored in a storage facility other than used oil or waste
antifreeze solutions and the weight of the waste dangerous good combined with the
weight of any other waste dangerous good other than used oil or waste antifreeze
solutions exceeds 100 kg.

3.5.5 Manitoba
Generator Registration and Carrier Licensing Regulations Man. Reg. 175/87
Classification Criteria for Products, Substances and Organisms Reg. Man. Reg. 282/87
Manifest Regulation Man. Reg. 139/88

In Manitoba, a hazardous waste is any material that meets the criteria in the
Classification Criteria for Products, Substances and Organisms Regulations. This
O 1

includes materials intended for disposal or recycle.
Classification is based on the
TDGR classifications for waste dangerous goods. Leachate criteria are in given in
Table 1 of the Classification Criteria for Products, Substances and Organisms
Regulations and they may be more stringent than the TDGR.
The Generator Registration and Carrier Licensing Regulations deal with the
management of hazardous waste. Anyone who generates, handles, transports or
disposes of hazardous waste must be registered, licensed or approved depending on the
activity. This includes activities involving recyclable hazardous wastes. The Schedule
in this regulation indicates the amounts that require registration. Any changes of 10%
or more over a 3 month period have to be reported. "
Similar to Alberta, a manifest is not required for hazardous wastes that are to be
recycled within the province. A shipping document specified in section 4.8 of the
TDGR is acceptable.84
3.5.6 Ontario
Waste Management Regulation R.R.O. 1990, Reg. 347

Hazardous waste is divided into 10 categories. There are also 3 other waste categories,
liquid industrial waste, registerable solid waste and non registerable waste.85 Hazardous
wastes include waste dangerous goods as defined in the TDGR; however chemical
wastes are subdivided into: acute hazardous waste chemical, hazardous waste chemical,
and severely toxic waste. Hazardous industrial wastes are specific waste types listed
81
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in Schedule 1 of the regulation. Ontario uses a system based on a 3 digit waste class
number and a letter for waste categories. These numbers apply to hazardous industrial
wastes, acute hazardous waste chemicals, severely toxic waste and leachate toxic waste.
Leachate criteria are listed in Schedule 4 of the regulations.
Generators of hazardous or liquid industrial wastes must register them with the Ministry
of the Environment.87 There are exemptions listed in section 1 of the regulation that
include wastes produced in a quantity of less than 25 litres per month. Those who
operate a waste generation facility involving the collection, handling, production or
on

storage of subject waste (hazardous or liquid industrial wastes) must also register.
Any changes in generation patterns including types and volumes must also be reported
by submitting a supplementary report with the changes.90 Out of province generators
who transport or dispose of Hazardous or Liquid Industrial wastes in Ontario must also
register.
3.5.7 Quebec
Hazardous Waste Regulation O.C. 1000-85
Draft Hazardous Materials Regulation

In March 1995, Quebec released a draft regulation for the management of hazardous
materials including hazardous waste. This regulation has not been adopted, but no
significant changes are expected.91 The draft regulation will serve as the Quebec
hazardous waste regulation for this study. When the draft becomes law it will replace
the Hazardous Waste Regulation of 1985.
Hazardous wastes in the draft regulation are still classified according to the Hazardous
Waste Regulation of 1985. Paragraph 1 of the 1985 regulations defines a hazardous
waste based on TDGR criteria. The draft regulation specifies leachate criteria for
leachable toxic wastes.92 Schedule 1 of this regulation also identifies specific waste
types that are considered hazardous.
A generator is anyone who generates more than 5 kg. of hazardous waste per month.
The draft regulation includes requirements for generators to keep a register and submit
an annual management report to the Minister of the Environment.93 The information
that must be compiled for this report includes: identification numbers for wastes and
materials, the quantities received on site with the name and address of each consignor,
Ministry of Environment and Energy, Registration Guidance Manual For Generators of Liquid Industrial and Hazardous
Waste. (Toronto: Ministry of Environment and Energy, 1994), p. 2.
88
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89
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quantities produced, treated or used on site, materials shipped off site during the year, as
well as materials stored on site. This report must include both hazardous materials and
hazardous wastes.94 Those who recycle or reuse the waste within 12 months, or
reincorporate the waste into their processes within 90 days, are exempt from the
95

requirements.
The Quebec regulation specifies reporting on a regular basis unlike other jurisdictions
that only require reporting when generation patterns change. Reporting also includes
hazardous substances. This will require organisations keep up-to-date inventories of the
materials they use and track where they are used on-site.
3.5.8 New Brunswick
General Regulation N.B. Reg. 89-67
New Brunswick's hazardous waste management system is based entirely on the federal
TDGR. Wastes are classified accordingly and any waste dangerous goods will have to
be manifested. In order to obtain a generator number, which is necessary to consign
hazardous waste for transport, generators must register with the Department of the
Environment. The Generator Registration Form requires the following information:96
•
•
•
•

a description of the business;
description of wastes produced;
intended carriers; and
intended receivers.

There is a section in this form that indicates whether the application is a revision of
existing information, however, there is no legal requirement to update the information.
In addition, there are no licensing procedures for carriers. They are screened on a case07

by-case basis when identified in a generator's application for a generator number.
3.5.9 Nova Scotia
Dangerous Goods Management Regulations N.S. Reg. 56/95

Waste dangerous goods defined in the TDGR are defined as hazardous wastes in Nova
Scotia.98 There are no formal requirements for generators to register and report on

Stacey Hunt, "Quebec Releases New Hazardous Materials Draft," The Environmental Compliance Report the Executive
Summary of Canadian Legal Trends, Vol. 12: 5, (May, 1995), p. 2.
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New Brunswick Department of the Environment, Hazardous Materials Section, Generator Registration Form..
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waste generation patterns, although a manifest ID must be obtained before wastes are
shipped."
Anyone who stores dangerous goods or waste dangerous goods in amounts greater than
indicated in Schedules A & B will require an approval, and must be able to provide an
inventory of all dangerous goods and waste dangerous goods including the following
specific information:100
•
•
•
•
•
•

names or means of identifying dangerous goods (labelling);
TDGR classification;
quantities;
associated environmental hazards;
name of manufacturer, distributor of dangerous good or producer of the waste
dangerous goods; and
contingency plans.

Although this information is for the benefit of the fire department it also forces the
operator of a storage facility to put in place some of the elements necessary to properly
manage hazardous materials.
3.5.10 PEI
Dangerous Goods Transportation Regulations E.C. 319/85

PEI does not designate hazardous wastes in a regulation. The TDGR is used to
administer wastes and a manifest ID number must be obtained to ship dangerous goods
that are wastes.
3.5.11 Newfoundland
Dangerous Goods Transportation Regulations Nfld. Reg. 305/85

The Newfoundland model for managing hazardous wastes is similar to that of Nova
Scotia's and P.E.I.'s. It is based entirely on the federal TDGR and wastes are classified
accordingly with waste dangerous goods requiring a manifest. There is no definition for
hazardous waste, but a waste control regulation is currently being developed. This
regulation will contain requirements for the registration of generators, carriers, and
receivers of wastes, as well as requirements for storage.101

'Brent Baxter, Nova Scotia Department of the Environment, Interviewed by Peter Millman, 20 June 1996.
"'Ibid., s. 9(1)(2), 11(1)(2).
Kelly Gushue, NFLD Department of the Environment, Interviewed by Peter Millman, 19 June 1996.
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3.5.12 Northwest Territories
Transportation of Dangerous Goods Regulation N.W.T. Reg. -095-91

The N.W.T. classifies hazardous wastes according to the classification of waste
dangerous goods in the TDGR. These wastes require manifesting and accordingly a
manifest ID number.102 If generators transport hazardous waste off-site they must
register and receive a generator number.103 The information that must be submitted
includes types, amounts and storage methods, as well as who the carrier and receivers
are.104 A storage facility must be registered if hazardous waste is stored for a period of
180 days or more or if the amounts exceed what is listed in Schedule I of the
Environmental Guideline for General Management of Hazardous Wastes for individual
waste and not exceeding 500 kg or L for an aggregate quantity.105

3.5.13 Yukon
Special Waste Regulations O.I.C. 1995/47

Like British Columbia the Yukon regulation uses the term special waste, which is any
dangerous good no longer used for its original purpose.
Anyone generating special
waste that will be stored, disposed, transported, etc. will require approval.
The
1 OR

minister may impose as permit requirements any terms deemed necessary.
Application for a permit requires the following information:109
• types of wastes generated and the rate of generation;
• identity of applicant;
• type of operations ;
• location of facilities;
• method of treatment or disposal; and
• they are to be renewed after 3 years.
Any significant changes in circumstances must be reported to the Minister.

Emery Paquin, NWT Environmental Protection, Interviewed by Peter Millman, 18 June 1996.
"13Northwest Territories Department of Renewable Resources. Environmental Guideline for General Management of
Hazardous Wastes, p. 5.
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3.5.14 Spill Reporting Regulations
Additional regulations that should be taken into consideration when developing waste
management programs are spill reporting regulations. Spill prevention is a means of
reducing hazardous waste, and spill reporting (internal & external) can help reduce
spills by identifying causes and prescribing preventative measures. Because spill
reporting regulations include a description of the response taken it is likely that most
organisations will develop spill response procedures in order to demonstrate due
diligence.
Spill reporting regulations typically define a spill, identify authorities to be notified and
outline criteria for reporting. Reporting criteria are based on the type of substance
spilled as well as the amount spilled. Usually both a verbal and written report are
required. The following information is usually required in a report.110
•
•
•
•
•
•
•
•
•
•

reporting person's name and telephone number;
name and telephone number of the person causing the spill;
location and time of the spill;
the quantity and type of the substance spilled;
cause and effect of the spill or brief description of the circumstances of the spill;
action taken to minimise the effects of the spill;
description of the spill location and the area surrounding the spill;
details of further action contemplated or required;
the name of agencies on the scene; and
the names of persons or agencies advised concerning the spill.

3.6 CONCLUSIONS

Hazardous waste regulations at the provincial level are divided into those provinces that
have regulations and those that do not. Provinces without a regulation tend to rely on
the TDGR entirely for classification purposes and for registration. Although there may
also be requirements for registration they are not required within the regulation. Those
with regulations also include registration requirements for receivers and carriers. Those
without a legal requirement for registration, such as New Brunswick, rely on the
information provided by generators to identify carriers and then screen them. There can
be problems with such a system if generators do not update their information, and no
legal requirement to do so exists.

""B.C. Reg. 263/90, Man. Reg. 439/87, R.R.S., c. D-14, Reg.l.
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The TDGR definition of a waste dangerous good defines hazardous waste in all
jurisdictions. Checking the TDGR classification for a substance should be a first step in
determining whether a waste is regulated as hazardous. Additional criteria may include
lists of industrial waste types and division of hazardous substances according to the
degree of hazard they present. Subdividing chemical wastes by the degree of hazard
allows regulators to develop more stringent storage and handling requirements for
substances that represent a greater environmental threat. Examples would be acute
hazardous chemical, persistent hazardous chemical, and chronic hazardous chemical.
Storage of these materials whether it is a waste material or a material to be used, will
have different requirements. This is the case in Saskatchewan where registration
requirements are dependant on the substance and the amount.
Some provinces outline storage requirements for liquid hazardous wastes. These
requirements usually include proper labelling and identification, security measures,
secondary containment, compatibility of wastes, and container arrangement conducive
to inspections. Some regulations, such as Alberta, include a clause stating that they
should be stored in a manner that will not cause an adverse environmental effect. This
is the bottom line, anyone storing is ultimately responsible and should take action to
prevent accidents. Arranging containers for inspection also implies that they should be
inspected as part of an overall management program. If regulations are worded in a
discretionary tone, such as the direction to store hazardous materials in a manner that
will not cause an adverse environmental affect, other sources can be consulted for
specifics. Fire codes as guidelines for storing flammable substances would be such an
example.
The trend in regulations is that they are becoming more stringent with more information
management requirements, thus increasing the costs of hazardous waste management.
Many of the provinces have registration systems in place that include information
management requirements or they are developing these requirements. The trend is also
towards management of both hazardous substances and hazardous wastes. Quebec's
draft regulations require annual reports to be made including hazardous wastes and
substances. In most regulations only changes in generation patterns need to be reported
after initial registration.
To demonstrate compliance with generator registration systems, generators must
understand their waste stream (types and amounts generated) monitor changes and
report these changes. Compliance means an organisation must have a system in place
that can provide the necessary information. Both provincial and federal requirements
must be satisfied. Generator registration is provincially mandated but CEPA also
provides the federal government with the power to indicate reporting requirements such
as NPRI. A hazardous waste management program should integrate all information
requirements.
38

Differences in provincial regulations can be a source of confusion. If an organisation
operates in various provinces slight differences can cause problems. An example would
be transportation requirements for hazardous materials that are recycled. Some
provinces do not designate hazardous recyclables as hazardous waste. In other
provinces, like Alberta, they are designated. The shipping document in Alberta for a
hazardous recyclable is a recycle docket, whereas in B.C. where there is no distinction
between hazardous wastes and hazardous recyclables a manifest is necessary for both.
There are also differences in criteria used to define leachate toxic wastes. For example,
in B.C. the level of uranium in the waste extract of a solid is 10.0 mg/L and in Manitoba
the level is 2.0 mg/L.111 The leachate from a solid is the important measure of a hazard
because the leachate represents the dispersible amount of a hazardous substance, the
portion that could escape into the environment. It is important to note that the
substances to be tested for are similar from province to province but not identical.
Some provinces require testing for more substances, the level of contaminant may be
different and substances can also be added to these lists.
There is an attempt being made to harmonise the definition of hazardous wastes and
recyclables between provincial regulations and the TDGR. Currently the CCME
Hazardous Waste Task Group is working to rewrite the TDGR so it is in clear language
and defines a hazardous recyclable. The definitions forthcoming will attempt to
encourage the recycling of hazardous wastes.112
From this regulatory review it is clear that regulatory systems are stressing information
requirements that force generators to properly manage hazardous wastes. Regulatory
requirements change, often becoming more stringent and organisations need to be aware
of these changes. Information management in this situation can be divided into two
components. One component focuses on identification of information requirements
through regulatory review, the second focuses on generating the required information
from within the organisation (at a site specific level). An organisation's hazardous
waste management program should provide such information. The hazardous waste
management program functions within the overall EMS of an organisation. The focus
of the next two chapters will be on the systems that are designed within an organisation
to identify information requirements, produce the information and use it to its fullest
extent.

'"B.C. Reg. 63/88, Table 1, Man. Reg. 282/87, Table 1.
Carl Hrenchuk, Coordinator of Environmental Protection CCME, Interviewed by Peter Millman, 21 June 1996.
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4.0 ENVIRONMENTAL MANAGEMENT SYSTEMS

4.1 INTRODUCTION

Corporate environmental performance is of increasing importance to internal and
external interested parties. Fines for environmental infractions are one indication of
poor environmental performance. As noted by Saxe, fines for environmental offences
have increased from an average of between $2,000 and $5,000 in the early 1980's, to a
maximum of $1,000,000 per day.113 Organisations have developed environmental
management systems (EMSs) to improve environmental performance and avoid the
consequences of poor performance.
An EMS can contribute to improving
environmental performance by prioritising activities and providing a consistent and
orderly approach to addressing problems.114
The International Standards Organisation's series for environmental management (ISO
14000) identifies the following potential benefits of an EMS:115
•
•
•
•
•
•
•
•
•
•
•
•
•

assuring customers of a commitment to demonstrable environmental management;
maintaining good public/community relations
satisfying investor criteria and improving access to capital;
obtaining insurance at reasonable cost;
enhancing image and market share;
meeting vendor certification and criteria;
improving cost control;
reducing incidents that result in liability;
demonstrating reasonable care;
conserving input materials and energy;
facilitate obtaining permits and authorisation;
fostering development and sharing environmental solutions; and
improving industry-government relations.

To first understand and then realise the potential benefits of an EMS requires an
understanding of the purpose, functioning, and driving forces of an EMS. Regulatory
demands illustrated in the previous chapter necessitate the development of management
systems for hazardous wastes. A hazardous waste management program; however, is
only one issue an EMS should address. An efficient EMS will oversee the effective
Dianne Saxe, Environmental Offences: Corporate Responsibility and Executive Liability. (Aurora Ont.: Canada Law Book,
1990), p.55.
'^International Organisation for Standardisation, Draft International Standards ISO/PIS 14004 Environmental Management
Systems-General Guidelines on Principles. Systems and Supporting Techniques. (International Standards Organisation, 1995), p.4.
115
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operation of numerous programs designed to improve environmental performance. The
following chapter outlines the development and key components of EMSs and the
association with hazardous waste management.
4.2 WHAT IS AN EMS?
The Canadian Standards Association (CSA) defines an EMS as follows: 116
A management system applied to controlling potential environmental impacts
from an organisations activities. The environmental system is developed to
respond to changing regulations, social, economic and competitive pressures and
environmental risks.

In addition, an EMS should be used by an organisation to implement objectives to meet
its environmental goals.
This implies performance and evaluation of the system. For
this study goals, objectives and targets are defined in the following way: goals are the
broad corporate direction outlined in the environmental policy; objectives are specific
steps used to move towards meeting goals; and the term target is the quantifiable
i i o

performance requirements necessary to monitor progress towards objectives.
The International Standards Organisation (ISO) describes an EMS as:119
That part of the overall management system which includes organisational
structure, planning activities, responsibilities, practices, procedures, processes
and resources for developing, implementing, achieving, reviewing and
maintaining the environmental policy.

The ISO standard also indicates that an EMS should enable an organisation to formulate
policy and objectives, taking into account legislative requirements and information
about significant environmental impacts.120 Legislative requirements are compliance
issues such as complying with hazardous waste regulations. Both the CSA and ISO
standards focus on controlling environmental impacts; however, ISO emphasises the
importance of policy. Ryley's environmental policy statement research indicated that
central to the EMS is an environmental policy statement. An effective EMS identifies
areas of compliance and provides information necessary to demonstrate compliance
with regulations and with the organisation's environmental policy.

Carol Weaver, The Design of an Environmental Management System for an Agricultrual Organisation, (Calgary: University
of Calgary, 1995), p. 4.
Christopher Ryley, Corporate Environmental Policy Statements. (Calgary: University of Calgary, 1995), p. 21.
" 8 Ibid.,p.93.
International Organisation for Standardisation, Draft International Standards ISO/DIS 14004 Environmental Management
Systems-General Guidelines on Principles, Systems and Supporting Techniques. (International Standards Organisation, 1995), p. 9.
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The ISO 14000 series identified the following as key considerations for an
environmental policy:121
•
•
•
•
•

is appropriate to the nature, scale and environmental impacts of its activities,
products or services;
includes a commitment to continual improvement and prevention of pollution;
includes a commitment to comply with relevant environmental legislation and
regulations and with other requirements to which the organisation subscribes;
provides the framework for setting and reviewing environmental objectives and
targets;
is documented, implemented and maintained and communicated to all employees;
and is available to the public.

What becomes important is identifying information requirements and determining
activities necessary to provide this information. A regulatory review is a necessary first
step in this regard. There are a number of tools an organisation can use to generate
information and these will be explored later in this chapter. In short, the EMS is the
system that oversees environmental performance. It seeks to fulfil the goals of the
environmental policy by generating information and synthesising it into a useful form.
The elements of an EMS as defined by the ISO are elaborated in section 4.5.
4.3 DEFINITION OF MANAGEMENT TERMS

In the following chapters a number of management terms are used that require
clarification. It is important to use terms in a consistent fashion as mentioned in the
case of goals, objectives and targets. The terms assessment, evaluation and audit have
distinct meanings in terms of how they are applied within the context of a management
system.
Assessment is used in the context of assessing the PCB problem at CP Rail and in
conjunction with the terms product, process and technology. An assessment is a
process of gathering information in order to determine how to proceed. It can be a list
of benefits and disadvantages regarding an assessment of a process. It implies that
information is gathered and then reviewed as a means of making the best decision.
The term evaluation is used in reference to program evaluation. It implies that the
efficiency and effectiveness of a program is determined. This process is facilitated by
the use of goals, objectives and targets. Relevant program information is gathered

121
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and compared to pre-determined targets. This comparison will illustrate the level of
performance. As a result of this evaluation changes to a program will be made.
An audit is an information gathering tool. There are a number of different types of
audits that are discussed further in section 4.7.4. A facility audit provides a "snapshot"
of what is occurring at a specific place and time. This information can be used to verify
that reported information has been accurate. This is an important consideration because
program evaluation is based on a comparison of reported information and predetermined targets. If this information is incorrect the evaluation will not be accurate.
4.4 DIRECTOR LIABILITY: A DRIVING FORCE FOR E M S S

There are a number of motivational forces driving corporations to take action on
environmental issues. Table 4-1 on the proceeding page lists some of the forces
motivating organisations to address environmental concerns.
TABLE 4-1 FORCES MOTIVATING ORGANISATIONS TO ACT ON ENVIRONMENTAL ISSUES

Issue

Positive Response

Regulatory Compliance
Director/Officer Liability
Employees
Cost Savings
Customer Requirements
Insurers' Requirements
Shareholders' Concerns
Public Pressure
Marketing Advantages
Underwriters' Requirements
Lenders' Requirements
International Standards
Supplier Requirements
Environmental Interest Groups
Voluntary Government Programs
Trade Considerations

95%
69%
62%
49%
49%
46%
42%
40%
32%
29%
26%
25%
22%
16%
16%
10%

Source: KPMG Environmental Services Inc., 1994, p. 1.

The EMS is the organisational framework that allows an organisation to respond to
these issues. The above survey ranked compliance with regulations and director liability
as the top two forces motivating them to take action on environmental issues. Results of
the 1996 KPMG survey are consistent with the 1994 survey. Regulatory compliance
remained over 90% and concern regarding director liability increased to just over
44

7 0 % . m Compliance with regulations and director liability are related components. As
noted by Saxe, compliance with regulatory issues establishes minimum standards for
specific activities; non-compliance is evidence of negligence and a lack of due diligence
for which directors can be held liable.123 An effective EMS should outline compliance
issues, and establish and implement activities to reduce environmental impacts, thereby
providing the basis for a due diligence defence.
Both federal and provincial environmental statutes include sections for offences and
punishments for contravention. Besides fines, an organisation may face upon
conviction, director and personal liability is explicitly stated. The following is from
CEPA:124
Where a corporation commits an offence under this Act, any officer, director or
agent of the corporation who directed, authorised, assented to, acquiesced in or
participated in the commission of the offence is a party to and guilty of the
offence, and is liable to the punishment provided for the offence, whether or not
the corporation has been prosecuted or convicted.

In addition to this statement of personal liability, environmental statues include a clause
providing for a due diligence defence. The following is from the Alberta Environmental
Protection and Enhancement Act.125
No person shall be convicted of an offence... if that person establishes on a
balance of probabilities that he took all reasonable steps to prevent its
commission.

4.4.1 Offences
The Canadian legal system includes provisions for 2 types of law, civil and criminal.
Under criminal law there are 3 types of environmental offences people can be charged
with: criminal offences, strict liability offences and absolute liability offences. A due
diligence defence is available in a strict liability offence.
In criminal cases the prosecution must establish beyond a reasonable doubt that the act
was committed (actus reus), and that the accused had the necessary positive state of
mind (mens rea) in committing the offence, such as intent, wilfulness, or
recklessness.126 An example of such an offence would be knowingly providing false
KPMG Environmental Services Inc., The 1996 Canadian Environmental Management Survey. (Toronto: KPMG
Environmental Services Inc., 1996), p. 3.
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information to regulators.
A second type of offence is an absolute liability offence,
such as failing to immediately report a spill. Once the prosecution establishes beyond a
reasonable doubt that the prohibited act occurred a conviction is entered against the
defendant.
In both these circumstances a due diligence defence cannot be used.
Strict liability offences comprise the majority of environmental offences. In these cases,
even if the law or regulation was broken, the defendant may use the due diligence
defence to escape liability by demonstrating that all reasonable care was taken to
prevent the incident from occurring. In these cases the prosecution does not have to
establish that there was intent to commit the offence. Once it has been established that
the prohibited act occurred, a conviction will be entered against the defendant, unless a
valid defence can be raised. The due diligence defence must establish that the defendant
was not negligent in the circumstances, by proving all reasonable steps were taken to
prevent the incident in question from occurring.
The above offences are criminal offences. Under civil law legal action can be taken to
recover damages, incurred by an individual resulting from the environmental
mismanagement of another. Civil suits may also be brought against corporations and
directors resulting from environmental negligence. The amount awarded to fishermen
for damages incurred by the Exxon Valdez oil spill was $287 million.130
This
represents only one civil suit filed in conjunction with the Exxon Valdez incident.
4.4.2 R. vs. Bata Industries Ltd., 1992
The Bata case was important in the development of director liability and due diligence.
In this case the court concluded that failure to take all reasonable care was not an
element of the actus reus, which the prosecution must prove beyond a reasonable doubt.
Rather the defendants would continue to bear the burden of establishing due diligence
on a balance of probabilities.131
The court noted the following key elements as necessary aspects of due diligence in this
132

case.
1. Did the board of directors establish a pollution prevention "system"
2. Did each director ensure that the corporate officers had been instructed to set up a
system sufficient within the terms and practices of its industry of ensuring
compliance with environmental laws, to ensure that the officers report back
l27
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3.

4.

5.
6.

periodically to the board on the operation of the system, and to ensure that the
officers are instructed to report any substantial non-compliance to the board in a
timely manner?
The directors are responsible for reviewing the environmental compliance reports
provided by the officers of the corporation, but are justified in placing reasonable
reliance on reports provided to them by corporate officers, consultants, counsel or
other informed parties.
The directors should substantiate that the officers are promptly addressing
environmental concerns brought to their attention by government agencies or other
concerned parties, including shareholders.
The directors should be aware of the standards of their industry, and other industries
which deal with similar environmental pollutants or risk.
The directors should immediately and personally react when they have noticed the
system has failed.

The above elements indicate the key role directors must play in demonstrating due
diligence. Ibottson identified 3 areas of environmental management that should be
reported to the board of directors of corporations: "
•
•
•

matters which include non-compliance with environmental laws and regulations;
environmental incidents including spills and discharges, which could give rise to
substantial fines, personal liability, or publicity; and
anticipated initiatives by the company, governments, or other organisations which
could significantly affect the company and/or its business activities.

4.4.3 What is Reasonable Care?
The Bata case established that demonstrating due diligence requires an organisation to
prepare for risks. What level of detail should an organisation foresee in preparation for
environmental risk? The common standard in demonstrating due diligence requires
preparation for risks that a reasonable person would foresee. Three sources of
information should be addressed in developing plans for environmental protection or
risk reduction.134
1. Regulations and statutes
2. Government and industry reports and information
3. Internal policies, programs and procedures

'"ibid.
Dianne Saxe, Environmental Offences: Corporate Responsibility and Executive Liability. (Aurora Ont.: Canada Law Book,
1990), p. 159.

47

Statutes, regulations and by-laws establish minimum standards of acceptable conduct
for activities which they regulate. Breach of such statutes is evidence of negligence and
a lack of due diligence. Where minimum standards for proper conduct have been
established, such as government reports, industry task forces, etc., failure to comply
with recommendations of such reports is also evidence of a lack of due diligence. The
same is true of failure to comply with one's own reports, policies and procedures. This
demonstrates the need for auditing ones systems and activities.
The more important the interests which are threatened, the greater the risk to those
interests or the more likely the risk is to occur, the higher the standard of care must
be.135 Because there is increased risk of damage to the environment, the standard of
care for managing hazardous waste has to be greater than for other activities. One way
to meet a higher standard of care, and demonstrate due diligence, is to development a
program specifically designed to minimise the risks associated with a particular activity.
Examples would include a spill prevention program and a hazardous waste
management program.
Although the demonstration of due diligence is dependant on the particular
circumstances of a situation, Ernst & Young outlined the following factors the court
may consider in determining whether due diligence was taken:136
•
•
•
•
•
•
•
•
•

existence of unusual risks and the defendant's prior knowledge of them;
whether a system is in place to identify and deal with environmental risks;
the nature and severity of any impact on the environment and the defendant's ability
to foresee this;
the particularly sensitive nature of the surrounding environment;
the government, industry and corporate standards relating to preventative measures;
the alternative solutions that are available and those that are implemented;
the promptness to which environmental concerns are addressed;
the skills technical knowledge and resources of the defendant; and
economic considerations.

4.4.4 When an EMS Works: R. V. Courtauld Fibres Canada Inc.
R. V. Courtauld Fibres Canada Inc. demonstrates how a functioning EMS contributes
to an effective due diligence defence. In this case the company was charged with 13
counts of spilling acid on its property, which then discharged into the St Lawrence
River.137 The court acquitted the defendant on all charges, finding that the company
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had been making an "earnest effort to address environmental concerns, and was engaged
in dialogue with the ministry's official to that end." The judge stated that after a worker
is trained, it would be unreasonable to conclude that the employer should be held
responsible for the employees error, which neither training nor anticipation could
prevent or foresee.
In this case dialogue with the ministry regarding the problem, and taking action to
resolve it through training and education was enough to demonstrate reasonable care.
The company EMS identified the problem and provided training and education to
improve poor performance.
4.5 VOLUNTARY STANDARDS: THE PROSPEC CHEMICALS CASE

It is clear that the courts have been the major driving force behind the development of
EMSs. Cases such as Bata have been significant in raising the level of corporate
environmental awareness. A recent Alberta ruling, specified a management system
standard that should be used as a model for an organisations EMS.
In January 1996 Prospec Chemicals was convicted a second time of releasing carbon
disulfide in violation of their permit. Under section 220 (1) of the Act the court may
order the offender to take any action considered appropriate to remedy or prevent any
harm to the environment.139 Prospec Chemicals was ordered to complete the ISO/CD
14001 Environmental Management Systems Specification Program and to present a
certified copy of certification to the Department. A bond of $40,000 was posted by
Prospec, redeemable upon certification. A fine of $100,000 was also levied against the
company.
It is the registration to ISO 14001 by June 1998 that is significant. A voluntary standard
(ISO 14000) has been used to determine sentencing, as well as a standard of due
diligence.140 An ISO 14000 auditor will determine whether Prospec has complied rather
than the Alberta government. It appears that the ISO 14000 series is being recognised
as the standard for an EMS. The response by the court has been preventative in nature
and was agreed upon by both prosecution and defence.
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4.6 WHAT is ISO 14000?
There are various environmental management standards in existence including: the
British Standard 7750, the Canadian Standard Association Z750-94 and the European
Community Eco-Management and Audit Scheme (EMAS).
The ISO 14000
Environmental Management System series of standards is an attempt to harmonise
existing standards into one that is internationally accepted. It is a voluntary standard,
currently in draft form until it is approved by member countries. The draft documents
are eligible for adoption as national standards until the ISO provides final approval of
the standards. No changes to the drafts are anticipated.
The standard is comprised of a number of documents, 5 are currently available in draft
form. Three of these draft documents are devoted to environmental audits, while the
following two documents concentrate on EMSs:
•
•

ISO/DIS 14001 Environmental Management Systems - Specification With Guidance
for Use
ISO/DIS 14004 Environmental management Systems - General Guidelines on
Principles, Systems and Supporting Techniques

ISO 14001 contains only elements necessary for an EMS to be audited for certification.
ISO 14004 is a supporting document which includes examples, descriptions and options
to aid implementation and strengthening the EMS in relation to the overall management
of the organisation. Documents on environmental labelling, life cycle assessment and
product standards are currently being developed. This discussion will focus on the
contents of the two EMS documents.
The ISO 14000 series stresses the importance of continual improvement of the EMS.
Continual improvement is defined as:141
...the process of enhancing the environmental management system to achieve
improvements in overall environmental performance in line with the
organisation's environmental policy.

Companies may become certified under ISO 14000 upon completion of an audit of the
company's environmental policies and procedures, records and documentation, as well
as its internal auditing system, in order to determine if they meet the standard.142
International Organisation for Standardisation, Draft International Standards ISO/DIS 14004 Environmental Management
Systems-General Guidelines on Principles, systems and supporting Techniques. (International Standards Organisation, 1995), p.7.
142
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Adopting the ISO 14000 framework (self declaration) or becoming certified may benefit
an organisation, by demonstrating the company's environmental commitment to
shareholders and consumers, and by mitigating the need for command and control
regulations by establishing an internationally recognised minimum of environmental
143

management.
The ISO EMS model requires adherence to 5 principles:144
Principle 1. Commitment and Policy
An organisation should define its organisational policy and ensure commitment to its
EMS.
Principle 2: Planning
An organisation should formulate a plan to fulfil its environmental policy.
Principle 3: Implementation
For effective implementation an organisation should develop the capabilities and
support mechanisms necessary to achieve its environmental policy, objectives and
targets.
Principle 4: Measurement and Evaluation
An organisation should measure, monitor and evaluate its environmental performance.
Principle 5: Review and Improvement
An organisation should review and continually improve its EMS with the goal of
improving environmental performance.
This approach to management can also be applied to individual programs and activities
that contribute to the operation of the EMS. To achieve an EMS that functions
according to this model, there are a number of system requirements. Appendix D
includes system requirements which are taken from ISO 14001 Environmental
Management Systems - Specification with Guidance for Use.
ISO 14000 has been developed based on the idea of review and evaluation. It is
intended that an organisation will periodically review and evaluate its environmental
management system in order to identify opportunities for improvement and then
implement change towards this end. System improvements will in turn improve
environmental performance.
The EMS provides a structured process for the
achievement of continual improvement, the rate of which will be determined by the
organisation, taking into consideration economic and other unique circumstances.145
ISO 14000 formally standardises much of what had already been indirectly required
through past court rulings. Organisations may already have incorporated much of the
""Ibid., p. 6.
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ISO 14000 requirements into their EMS, and may require only minor adjustments to be
certified. Organisations that have not developed a formal EMS will benefit from ISO
14000 because it provides a framework for development outlining essential components
and activities.
An additional benefit of ISO 14000 is that the management principles are generic in
nature and may be applied to managing specific environmental problems and to program
design. An example would be the application of ISO 14000 to a hazardous waste
management program. The PCB management plan for CP Rail outlined in Chapters 8 &
9 is developed in accordance with the management principles put forth in ISO 14000.
4.7 E N V I R O N M E N T A L M A N A G E M E N T T O O L S

Environmental management tools can be selected and adapted by the user to produce
information required to develop, implement and run the EMS. The goal of an
environmental management system is to improve environmental performance. This
requires having information readily available for decision-making. Obtaining this
information and synthesising into a usable form is an important task. The following is a
list of environmental management tools and EMS elements designed to assist in
obtaining and processing environmental information, as well as providing a framework
for the EMS. It is adapted from Thompson and van Bakal (1995). 146
•
•
•
•
•
•
•
•
•
•
•

Strategic Environmental Assessment and Planning;
Organisational Structure and Decision Making;
Environmental Policy Statements;
Environmental Audits;
Economic Instruments;
Purchasing and procurement;
Environmental Impact Assessment;
Product and Technology Assessment;
Environmental Performance Indicators and Environmental Quality Indicators;
Environmental Reporting; and
New Systems of Accounting.

The following sections address these EMS elements and indicates their relevance to
hazardous waste management.

Dixon Thompson and Sereda van Bakal, A Practical Introduction to Environmental Management on Canadian Campuses,
(Ottawa: National Round Table on the Environment and the Economy, 1995), p. 15.

4.7.1 Strategic Environmental Assessment (SEA)
SEA is the application of the environmental impact assessment process to planning and
policy-making. The goal is to obtain applicable environmental information before or in
conjunction with planning and policy making, thus reducing the need for assessment
and subsequent amendments in the future.147
It has traditionally been directed at government policy development but could also be
applied to the evaluation of corporate policy. Linkages exist between policy and
148

projects which can be translated into environmental impacts.
Projects generated
from a policy would address and evaluate the foreseeable impacts, or the impacts
associated with the lack of a corporate policy could be addressed. For example, the lack
of a purchasing policy or guidelines could result in a company continuing to purchase
products containing toxic substances, while a less toxic alternative exists. Another
example would be to continue purchasing chemicals from suppliers that do not have a
deposit refund system for empty containers, thus creating a disposal problem that is not
necessary.
4.7.2 Organisational Structure and Decision-Making
Organisational structure can affect the efficiency of environmental management. There
are a number of management structures used by organisations, none of which is
considered superior for environmental management.
However; there are
characteristics that should be evident in the organisational structure for the EMS to be
effective.
Management systems include 3 levels of staff: senior managers, middle managers and
technical managers. In order for a corporation to effectively address environmental
issues senior management must make a firm commitment to this end. This begins with
an endorsement of the corporate environmental policy statement. To ensure subsequent
programs and policies are effective they should also be endorsed by senior management.
This endorsement provides an indication of the importance associated with the program
or policy. Communication of environmental performance to stakeholders is also
delivered from this level, but usually prepared at the middle management level.150 The
bulk of responsibility for implementing the EMS lies at the middle management level.
At this level environmental policy and programs are developed, information collected
l4
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and analysed, and performance communicated to senior management. The third level of
management is the technical level. Raw data is collected and reported to middle
managers to be analysed and interpreted.151
Decision-making regarding environmental issues must be at a high enough level for it to
be effective. For these reasons senior management must be involved in planning and
endorse programs and policies. Middle managers must have the resources to implement
programs and obtain information. This would also hold true for waste management
policies and programs.
4.7.3 Environmental Policy Statements
Ryley identified the environmental policy statement as the focal point of the EMS.
Environmental policy includes three related components distinguished by an increasing
level of detail.
The first level is a mission or vision statement for the organisation,
this is the environmental policy referred to in ISO 14000. The second level is a set of
environmental policies committing the organisation to specific actions and outcomes
with some form of accountability where possible. The third level are environmental
practice manuals which provide detailed information on how specific actions are to be
carried out.153
Examples of the second level of policy could be policies for waste management
committing an organisation to function in a certain way with the inclusion of policy
goals. The third level of policy is perhaps the most important because it is the
translation of general objectives into specific activities that must be performed and
outlining how these activities are to be performed.
4.7.4 Audits
The audit is a useful management tool in terms of providing waste management
information. It is likely that without regular auditing programs a due diligence defence
will not be possible. Chapter 5 provides detailed hazardous waste management
information for a facility audit. Audits can also be used to monitor and evaluate
programs by verifying performance.154 There are a variety of audits designed to provide
information for an EMS. The facility audit is perhaps the most important; however,
speciality audits also provide useful information for the system and are outlined in the
following section.
,5,
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A Facility audit is an all encompassing audit that is sometimes confused with
compliance audits. There are fundamental differences. The compliance audit is used to
verify regulatory compliance and as a result may not always focus attention on the root
of a problem. Attaining compliance can often be done through end-of-pipe solutions,
instead of examining the larger picture to find the source of the problem. Compliance is
an integral aspect of auditing, but is only one component of effective auditing as
outlined by Thompson and Wilson:
•
•
•
•
•

assessment of the management of routine environmental affairs (management
system);
verification of compliance with regulatory components;
verification of conformance with company and industry standards;
assessment of housekeeping practices; and
preparation of an action plan to correct identified deficiencies.

A comprehensive facility audit will review operations in an effort to satisfy these 5
components.
Management audit - is used to determine if a management system is established and
integrating environmental compliance into everyday operating procedures. It can also
be performed in conjunction with the facility audit. These audits examine management,
policies, training, budgeting and planning to determine whether the management system
is functioning adequately.156
Liability definition audit - is typically performed for real estate transactions, and
identifies environmental concerns that could reduce the value of property or expose the
buyer to liability. The CCME refers to these audits as Phase 1 environmental
assessments.
Waste contractor audits - are used to analyse waste disposal or storage facility
contractors to determine whether the user could be exposed to liability. Section 5.7
explores off-site issues for hazardous waste management.
Waste minimisation audit - examines waste generation at a facility with the objective
of identifying viable action to reduce, reuse, and recycle the waste stream. 7
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These tools will only be useful if they are properly applied. The following aspects of
effective auditing outlined by LaGrega echo some of the points made by Wilson &
1 CO

Thompson and will contribute to an effective audit process:
•
•
•
•
•
•
•

top management support and a commitment to follow up and correct audit findings;
audit team should be independent of the persons and activities being audited;
adequate staffing and training;
explicit audit program objectives, scope, resources and frequency;
a process for collection, analysing, interpreting, information sufficient to achieve
objectives;
a process to prepare prompt written reports on findings, corrective action and
implementation; and
a process to ensure the accuracy and thoroughness of environmental audits.

4.7.5 Environmental Impact Assessment (EIA)
Wathern describes EIA as a process with the ultimate objective of providing decision
makers with an indication of the likely biogeophysical and socio-economic
consequences of their actions.159
The identification of impacts serves 3 purposes:
•
•
•

indicates whether modification or cancellation of a program is necessary;
generates information that will lead to better impact prediction in the future; and
influences future policy formulation.

The inclusion of waste management planning during all stages of a project is essential.
This would include wastes generated during planning activities, construction phases,
operations and decommissioning. The waste management portion of an environmental
impact statement should focus on minimising wastes at all stages of the project and
minimising any potential environmental risks associated with any waste that is
generated.
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4.7.6 Economic Instruments
Economic instruments are economic incentives and disincentives that apply market
forces to influence behaviour and to internalise costs that would otherwise be borne by
the environment, public or future generations, rather than the party that caused them.
Examples would be tradable permits, effluent fees, product and consumption taxes,
deposit refund systems and savings sharing from conservation programs.16
The application of economic instruments in many instances is the domain of
government; however, there are applications at the corporate level. For example,
savings from waste minimisation and recycling activities could be shared with those
departments responsible for the activity. The savings could be an incentive to do more,
or to pay for capital investment for a minimisation program.
Deposit refund systems can be exploited to encourage the return of materials to be
recycled or reused. This could apply to used solvents and paints (where facilities for
recycling are available), as well as pallets and containers. Deposit refund systems are
important in the corporate context because they help establish the connection between
corporate purchasing and corporate waste management systems. Purchasing often
determines the composition of waste. There should be an effort to purchase chemicals
and hazardous substances in returnable containers. Disposing of these containers can be
costly because they often require additional treatment, such as triple rinsing with a
solvent.
4.6.7 Product and Technology Assessment (PATA)
PATA is a systematic effort to assess the health, safety and environmental impacts of a
product or technology. This effort can be the focus of the original design, a
modification process or the assessment of an existing product. The assessment is based
on the life cycle of the product or technology.
Performing a life cycle assessment
(LCA) on a product or technology involves 4 phases:163
1. Initiation - a scoping process intended to establish assessment objectives
2. Inventory - an inventory of inputs and releases during the life of the product, process
or service is developed

""'Dixon Thompson and Sereda van Bakal, A Practical Introduction to Environmental Management on Canadian Campuses,
(Ottawa: National Round Table on the Environment and the Economy, 1995), p. 30.
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3. Impact analysis - technical, quantitative, and qualitative processes are used to
characterise and assess the effects of the environmental release identified in the
inventory phase
4. Improvement analysis - a systematic evaluation of the needs and opportunities to
reduce the environmental burden.
LCAs address considerations such as resource use, as well as the costs of production,
consumption, and disposal. The by-products generated during the product's life cycle,
the ability to reuse and recycle are also considered. The benefits to an organisation
include improved decision-making when purchasing products, and improvements in the
original design or in the modification of products or technology. 164
4.6.8 Purchasing and Procurement
Purchasing guidelines can also encourage the purchase of products or services that
minimise environmental impacts. The constraints posed by a product or material when
it becomes a waste are factored into these guidelines by addressing the waste
management hierarchy. A detailed description of a waste management hierarchy
specific to hazardous waste is presented in section 5.6. For purchasing and procurement
the focus will be on the 3Rs, efforts should be made to first reduce, second to reuse, and
finally to recycle.
The following questions address the 3Rs, as well as durability and hazardous materials,
and could form the basis of purchase specifications and product design criteria. 166
•
•
•
•
•
•
•
•
•

Is the product size/magnitude necessary?
Are all the features of the product necessary? Can any features be eliminated,
especially the environmentally harmful ones?
Is there a suitable alternative which is less harmful to the environment and safe to
use?
Is the product designed to be durable/long-lasting?
Are recycled materials used to produce the product?
Does the product contain any banned or restricted substances?
Is the product reconditionable or recyclable following use?
Does the product require special disposal considerations?
Can the amount of packaging be reduced?

1M
165
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Transport Canada. Transport Canada Choose Green Procurement Guide. (Ottawa: Material Management, Corporate
Administration Services, 1993) p. 11.
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Some examples of environmentally preferred products are:
•
•
•
•
•

a non hazardous product which replaces a hazardous product;
a product containing recycled content, with preference to post-consumer recycled
content;
a product which is more energy, or fuel efficient;
a product which degrades rapidly into benign compounds (especially for hazardous
materials); and
a product which is reusable or upgradable.

4.6.9 Environmental Reporting
Environmental reporting is the presentation of information generated by the EMS, its
purpose and form is dependant on the audience (stakeholders) it is targeted towards
(internal vs. external). For due diligence considerations stakeholders must include the
company board of directors. There is also an information demand from regulatory
sources. These would include reporting requirements indicated in hazardous waste
regulations and programs such as the NPRI. The North American Agreement on
Environmental Cooperation (a "side agreement" to the North American Free Trade
Agreement) also includes provisions for environmental reporting.168
Article 5,1: With the aim of achieving high levels of environmental protection
and compliance with its environmental laws and regulations each Party shall
effectively enforce its laws and regulations through appropriate governmental
action, such as: (g) requiring record keeping and reporting
Article 10,2: The Council may consider, and develop recommendations
regarding: (c) approaches and common indicators for reporting on the state of
the environment

The US Securities and Exchange Commission requires disclosures for environmental
contingencies and liabilities.
A common method of reporting is a State Of the Environment Report (SOER). A
SOER allows environmental information to be reported to a broad range of
stakeholders. The purpose of any report is to illustrate what is occurring. This
illustration is more effective when change is shown over time. Baseline information
must be established to determine whether there has been an improvement or a

Transport Canada. Transport Canada Choose Green Procurement Guide, (Ottawa: Material Management, Corporate
Administration Services, 1993) p. 9.
l68
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deterioration from a given situation.
Without baseline information it is difficult to
identify trends and change. An effective SOER will address the following general
framework:
State - inventory of environmental quality and assets for one point in time (snapshot of
the environment).
Trends - a measure of environmental change over time and space designed to gauge
deterioration, improvements or stability.
Explanation - why has the trend occurred?
Management Response - based on knowledge of environmental change, trends and an
understanding of why these have occurred, what actions or measures can be taken to
improve the situation? Are existing policies and responses adequate?
Information generated in the first year of NPRI reporting should be used as baseline
information for hazardous wastes and other types of emissions. Comparisons to
subsequent reporting years will identify waste generation and emission trends. NPRI
data can easily be synthesised into a form conducive to a SOER through environmental
performance and quality indicators (section 4.6.10). SOERs should also include an
explanation for conditions and the corresponding management response. If performance
is inadequate (targets not met) the management response in the report should indicate
any corrective action that will be taken to address the problem. This may include the
development of new programs or the modification of those currently in place.

4.6.10 Environmental Performance Indicators (EPIs)
An EPI is a parameter or value which provides information about an organisation's
proficiency in protecting the environment.171 EPIs are used in the measurement,
monitoring, evaluation and reporting of environmental performance.
The OECD suggests a pressure-state-response framework for measuring, monitoring
and evaluating environmental performance. Human activities exert pressures on the
environment by extracting resources, developing infrastructure, releasing waste
(pollutants), etc.. These pressures are reflected in the state of the environment.
Reporting on the state indicates problem areas, responses are selected and applied in
order to reduce pressure and improve the state. At each level (pressure, state, response)
measurements should be made and EPIs developed to provide an indication of what is
happening. Figure 4-1 on the following page is a schematic of this process.
l69
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FIGURE 4.1

OECD PRESSURE - STATE - RESPONSE FRAMEWORK
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Source: OECD Core Set of Indicators for Environmental Performance Review, no. 83, Paris: OECD Environment Monographs, 1993, p.
9.

The global warming issue can be used to illustrate this model. Greenhouse gas
emissions are the pressure, the corresponding state is global temperature change and the
179

response would be steps taken to control greenhouse gas emissions.
Monitoring
should be performed at each level. Governments try to estimate national emission
levels with the aid of corporate reporting information. To indicate the effectiveness of
the response, the results should be expressed in an appropriate EPI. Canada has a target
of reducing greenhouse gas emissions to 1990 levels by the year 2000, the EPI should
indicate performance to this end.
Indicator selection and development can be viewed as a two step process:
1. Examine environmental policy issues within broad categories and develop an
indicator for each issue within the category, (atmosphere - acid rain, ozone depletion,
VOCs, and global warming).
2. Develop a set of criteria by which indicators will be selected and categorised, take
available comprehensive lists of possible indicators and apply the criteria to this list.173
Criteria for selecting environmental indicator is included in Appendix E. Table 4-2 on
the following page is a list of indicators currently used in Canadian SOERs. This list
can be expanded upon in all areas. Because the emphasis in this document is on
'"Ibid.,?. 3.
Ibid.
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hazardous waste management and EMSs additional EPIs in these categories have been
added.
The following set of indicators could be used for hazardous materials management:
•
•
•
•
•
•
•
•

total amount of hazardous waste generated compared to baseline year;
total amount of hazardous waste generated as a % of preset target;
amount of hazardous waste disposed of as a % of total generated;
amount of hazardous waste recycled as a % of total generated;
amount of hazardous waste reused as a % of total generated;
amount of hazardous materials used per unit of production;
amount of hazardous waste generated per unit of production; and
the number of spills of hazardous materials and hazardous waste.

Used as a set, these indicators provide a comprehensive assessment of the state of
hazardous waste management. Inputs into the system are considered (hazardous
materials), as well as the amount generated for treatment and how they are handled.
Trends can be identified by comparing information from different years and by
comparing generation to a baseline year. Appropriate responses can be developed to
address any negative trends that are indicated.
The following EPIs for environmental management could be added to the list in Table
4-2 found on the following page:
•
•
•
•

the number of programs developed or implemented as % of a preset target;
facilities audited as a % of a pre-determined audit schedule
% of major facilities that have established environmental committees; and
% of performance targets met

Some of the indicators listed in Table 4-2 will be more effective than others in
demonstrating environmental performance. For instance, total dollars spent on the
environment can be a misleading indicator. Company A, which has a functioning EMS,
may spend less on the environment than company B, which is only just beginning to
implement an EMS. However, the performance of the company with low expenditures
(A) may be better because they have made investments in previous years. Using total
dollars invested in the environment as an EPI requires an explanatory note. Criteria for
indicator selection should be to use EPIs that are more clearly defined (Appendix E). In
comparison, the waste reduction indicator relates waste reduction in terms of a goal and
a percentage change. This will allow an organisation to evaluate performance in
reaching the target, and will also indicate the trend in waste reduction when compared to
previous values.
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TABLE 4-2 KEY INDICATORS APPEARING IN ANNUAL ENVIRONMENTAL REPORTS

Aspect of Performance
Compliance

Environmental
Expenditures & Liabilities
Environmental Management
Pollution Control
Equipment
Air Emissions
Water discharges

Waste reduction

Energy
Stakeholder
Interaction
Special

Indicators
number of violations
number of charges
percentage of times compliance is achieved
number of spills
total dollars spent
site clean-up costs
pollution equipment costs
number of individuals trained
number of audits performed
number of installations
removal efficiencies
mass of pollutants released divided by type
number of odour/dust complaints
mass of pollutants released divided by types
lethal concentration (LC50) of effluents
fresh water consumption rate
total mass of solid waste and % of pre-set
targets or change relative to previous amounts
total mass of hazardous waste and % of preset targets or change relative to previous
amounts
total volume of liquid industrial waste
total amount of packaging material generated
reduction of energy relative to past usage
number of meetings with local citizens
publication of newsletters
number of acres reforested
number of noise complaints

Source: Ibbotson and Phyper 1996, p. 205.
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4.6.11 New Systems of Accounting
Identifying the cost of environmental liabilities and externally reporting this
information, is becoming a reality for Canadian corporations. External auditors attest to
the accuracy of revenues, costs, and risks represented in financial statements. This
process must adhere to the standards of Generally Accepted Accounting Principles
(GAAP).174
In 1994 Atomic Energy Control Ltd (AECL) failed to make provisions in its financial
statements for future clean-up costs of decommissioned reactors. The Auditor General
qualified certification of the AECL 1994 report by stating that the AECL balance sheet,
without future provisions for decommissioned reactors, does not measure up to
GAAP.175 Failing to determine these costs or not disclosing this information
misrepresents the true value of an organisation. For this reason accounting practices and
financial institutions are driving forces for increased disclosure of environmental
liabilities.
Life cycle costing (LCC) and full cost accounting enables an organisation to incorporate
environmental costs and considerations when making financial decisions related to
EMS. LCC is an attempt to account for direct capital, operation and maintenance costs
over the lifetime of a product or technology. Decisions of resource allocation become
clearer when comparisons are made based on LCC, particularly if there is concern about
the up-front capital costs required to gain the economic benefits of resource
conservation.176
Full cost accounting incorporates the costs of environmental
compliance (fines or penalties, disposal, legal fees and clean-up costs) in production and
operating costs. Standard costing systems disguise material and waste losses by
including them under the heading of production variances or overhead. When greater
emphasis is placed on pinpointing how these losses occur and taking corrective action,
1 77

there is an opportunity for saving.
The following activities encourage the internalisation of environmental costs. These
accounting activities include activities at both the micro and macro economic levels.
1.
Identification of all expenditures, revenues and savings involving waste
management. This will serve as baseline information for full cost pricing. Comparisons
can be made to determine the benefits that accrue from certain activities and the costs
associated with others. This would include training costs, as well as management and
Brett Ibbotson and John-David Phyper, Environmental Management in Canada. (Toronto: McGraw-Hill Ryerson Ltd.,
1996), p. 62.
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administrative costs, such as those involved with storage facility inspections and
external reporting requirements like NPRI.
2. Determining the cost imposed on the environment from waste practices and
assigning a dollar value. This is an attempt to quantify the environmental costs
associated with an organisation's activities. The organisation that commits to managing
for sustainable development will attempt to determine these costs. Ontario Hydro is
attempting to develop this type of environmental costing. When they are unable to
monetize external impacts qualitative evaluations are used.178
3. Implementing full cost accounting and full cost pricing. This is the additional cost
added to a good or service after environmental costs have been considered. It is an
attempt to internalise costs and would not be possible without 1 & 2. The management,
administration and compliance costs incurred from managing waste are included.
4. Amortising the costs and benefits associated with waste management programs.
Determining the savings or the costs incurred over time associated with implementing a
waste minimisation project or strategy will allow organisations to make informed
decisions and better allocate resources. An example would be a retrofit program
involving fluorescent lamps and PCB lamp ballasts. Current disposal costs would be
compared with the cost of disposing of materials in the future. The energy savings
would also be factored into the decision to implement a program.
The savings over
time, generated by having a hazardous waste management program could be used to offset the up-front costs of implementing a hazardous waste management program.
5. Cost avoidance addresses costs not incurred by taking action on an environmental
issue. This will help decision makers determine where to allocate resources in order to
reduce the risk of incurring future costs. An example of this type of activity would be
an assessment of the costs associated with an environmental accident. Based on these
potential costs capital would be expended to reduce the potential for such an accident.
See section 6.4 for an example in the PCB context. Costs avoided would include the
following:
•
•
•
•
•

fines;
clean-up;
litigation (3rd party);
legal fees;
insurance cost increases; and

Society of Management Accountants, Management Accounting Guideline 40 Tools and Techniques of Environmental
Accounting for Business Decisions. (Hamilton: Society of Management Accountants of Canada, 1996), p. 27.
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•

revenue loss associated with shut down or production slow down.

An EMS allows an organisation to avoid these costs by decreasing the possibility of an
environmental accident occurring.
6. National accounts with provisions for environmental well-being. There are well
understood links between the economy and the environment. Better economic and
environmental decisions are made when environmental costs are accounted for. This
begins at the micro level and extends to the macro level, and should be a consideration
when governments assess the value of the nation.
GDP as a measure of national wellbeing can be misleading because it represents resource depletion, and other
environmentally degrading activities as benefits. Expenditures to correct environmental
mismanagement are not considered to be financially beneficial to an organisation and
this should also be the case with national accounts.
7. The long term environmental value associated with preserved environments and
resources should be considered in accounting processes. Preserved environments and
resources represent value for future generations. National accounting practices should
182

assess such activities when accounting for national well-being.
Corporations could be assessed tax concessions for preserving resources. An example
of preservation that could be rewarded economically would be preserving a C0 2 sink
such as a forest, instead of cutting it down for the lumber value. Allowing the
organisation a tax concession based on the value of the lumber conserved could be a
consideration.
4.7 CONCLUSIONS

Environmental management tools in relation to waste management have a variety of
applications. Most environmental tools are designed to produce information that will
prevent adverse environmental impacts, or to produce information that help minimise
impacts. The generation of wastes, whether hazardous or not, has the potential to
negatively affect the environment. The purpose of managing waste is to minimise the
potential for negative impacts and to promote the efficient use of resources. This would
include the efficient use of input materials, and waste materials that have the potential
for reuse or recycling. Another purpose of environmental management tools is

A.L. White, D.E. Savage and A Dierks, Environmental Accounting: Principles for the Sustainable Enterprises. Orignially
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performance evaluation. If performance is poor, changes can be made to improve the
situation.
The ISO 14000 series of standards for environmental management can serve as a basis
on which programs are designed. An important concept of ISO 14000 is that it stresses
continual improvement through program monitoring, evaluation, and if necessary
corrective action. Information flow is a key factor for evaluation. The EMS must allow
for the flow of pertinent information. Creating indicators and a situation where
programs can be evaluated involves reporting. Once information is reported the process
of analysis can proceed. The difficult task is to identify information that is useful,
acquire this information and process it. It is important that the information that is
reported is accurate. The audit is an effective tool for verifying the accuracy or reported
information.
The corporate environmental policy statement guides action within the EMS. The
policy statement must indicate a sufficient level of environmental protection and
performance. Programs that are developed to meet EMS goals must be consistent with
the policy statement. Programs should stress risk reduction, and implement training and
education to this end. Corporate reliance should not be on a program that produces a
due diligence defence, but rather on a program that will improve environmental
performance. A program that is capable of improving environmental performance will
also by nature produce the components necessary for a due diligence defence. The EMS
should document the program and report the results of the program, because this
information will form the basis of a due diligence information.
The EMS is a system designed to monitor and improve environmental performance by
generating environmental information and presenting it in a format that is useful to
decision-makers. Environmental management tools are useful in this regard. The main
driving forces for a hazardous waste management system would include the following:
•
•
•

compliance;
director liability (demonstrating due diligence); and
financial considerations.

New accounting practices are being developed with the goal of incorporating
environmental costs into the decision-making process. The next chapter examines the
development of a hazardous waste/materials management system.
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5.0 HAZARDOUS WASTE MANAGEMENT PROGRAMS

5.1 INTRODUCTION

LaGrega emphasises that a successful hazardous waste management program must, as a
minimum, satisfy applicable environmental laws and regulations.183 Determining
compliance requirements is an initial step in the evolution of both a hazardous waste
management program and an environmental management system.
Once these
requirements have been determined systems can be designed to ensure compliance and
continual improvement.
Lindgren stresses risk reduction as the goal of hazardous waste management.
Decreasing environmental risks will subsequently decrease legal liability and may also
reduce costs.184 Regulatory compliance contributes to risk reduction based on
acceptable risk. However, hazardous waste management should go beyond compliance
by minimising generation, thereby further reducing risk. This does not mean achieving
zero generation of waste. It does mean determining the costs associated with waste
management and applying resources where they are most effective in achieving
minimisation. When a substance and associated waste poses an unacceptable risk to
human health or the environment (CEPA regulated substances) zero generation is the
goal.
Reducing generation will reduce compliance (management) costs and disposal
(treatment) costs. Like the EMS periodic evaluation of the hazardous waste
management program is necessary to determine if these goals are being met, and to
identify areas for improvement. The focus of this chapter is on issues that are applicable
at a facility level and how they fit into the broader system of management.
5.2 A MANAGEMENT SYSTEM

Thompson and Van Bakal outlined the following elements of a hazardous materials
management system.
•
•

hazardous materials policy statement;
designated organisational structure;
Michael D. LaGrega, Phillip L. Buckingham, Jeffery C. Evans, Hazardous Waste Management. McGraw-Hill Series in
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•
•
•
•
•
•
•
•

risk assessment;
environmental input to strategic planning;
training and education;
resources and facilities to meet objectives;
information management;
monitoring, measuring and auditing;
communication and reporting; and
continuous improvement.

These elements are consistent with the 5 principles of ISO 14000:
Principle 1: Commitment and Policy
Principle 2: Planning
Principle 3: Implementation
Principle 4: Measurement and Evaluation
Principle 5: Review and Improvement
Policy is the initial component of a program. A hazardous waste/materials management
policy should set goals and targets for the program. An example of a target expressed in
policy is the CCME target of reducing the amount of solid waste going to landfill by
50% by the year 2000. This target has been adopted by corporations, institutions and
various levels of government. The importance of stating a goal or a target is that it
indicates to all parties the importance that has been placed on the activity and provides a
i o/r

means of evaluating performance.
Also included in the policy should be a clear
expression of an hierarchy of preference for waste management techniques with source
1 O-T

reduction at the top of the hierarchy.
The waste management hierarchy is elaborated
in section 5.5. The following sections address the elements of a hazardous
waste/materials management system at a facility level.
5.3 PLANNING A PROGRAM

The objectives of a hazardous waste management program can be summarised into the
following:
•
•
•

compliance with laws and regulations;
minimisation of short and long term risks and liabilities associated with the use of
hazardous materials and the generation of hazardous wastes;
minimisation of releases from facility operations;

Environmental Defense Fund, Approaches to Source Reduction of Hazardous Waste Practical Guide From Existing Policies
and Programs. (Sacremento: California Institute of Public Affairs, 1986), p. 8.
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•
•
•

minimisation of the volume and toxicity of waste materials generated;
minimisation of short and long term environmental compliance costs188; and
fulfilment of corporate responsibilities (adherence to corporate policy).

To help fulfil these objectives baseline information is required. Baseline information
provides an indication of the current state. Targets can then be established and
measurements made against the baseline. An initial waste audit can be used to provide
baseline information. Audits can also be used to verify reported information and to aid
in the evaluation process once a program is in place.
LaGrega has identified the following activities involved in minimising waste at a
facility:189
1. planning and organisation
2. characterisation and classification of waste;
3 development of proper management options for each waste
4. determining feasibility of options (regulatory and economic feasibility);
5. implementation of changes (including training); and
6. monitoring and optimisation.
A regulatory review and an inventory of wastes are two necessary activities that need to
be performed before management options are considered. Both these tasks should be
ongoing activities in a hazardous waste management program. Regulations change, and
as noted in Chapter 4, an EMS should be able to provide current regulatory information.
A periodic review of regulations should be performed. The regulatory review provides
the basis for classifying wastes. The waste inventory identifies the different waste
streams that exist so they can be classified and management alternatives addressed.
The following 4 questions will be answered by performing an inventory and a regulatory
review:
1. What are the wastes generated at the facility?
2. According to regulatory definitions are any of the wastes hazardous?
3. What is the facility regulatory status given the types of wastes produced, the
quantities stored and generated, and the activities performed on site?190
4. What are the acceptable options available for treatment of the wastes?
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5.4 THE INVENTORY

The inventory phase is a comprehensive data gathering process. It should be inclusive
of all wastes whether they are known to be hazardous or not. The regulatory trend is
towards stricter regulations. Wastes that are not presently regulated may be in the
future. Information generated during the inventory will serve as baseline data that will
be necessary to make minimisation and other waste management decisions, and to track
progress towards minimisation goals.191 The more comprehensive the information
gathered, the more informed future management decisions will be. Entire facility
operations should be reviewed, inputs listed (raw materials, chemicals, energy, water
and air) as well as outputs (finished products, waste water, air emissions, any waste
solids or liquids).
The inventory process can be broken down into steps:
Step 1 - Identification of activities and processes
Step 2 - Identification of materials involved in facility activities and processes
Step 3 - Establishing the path of inputs through production process to their output
The objective is to determine where, how and when portions of the inputs become
waste. Detailed knowledge of facility processes and operations are necessary.
Information sources for an inventory are varied and in some cases may be difficult to
determine. The first step in accumulating input and output information is to identify
and interview key personnel.193 LaGrega has developed a list of sources to serve as a
guide to finding useful information (Table 5-1 following page). Site specific
characteristics for facilities will determine the relative importance of each source.
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TABLE 5-1 INFORMATION SOURCES FOR A WASTE INVENTORY

Raw Material and Process Information
production composition and batch sheets
material application diagrams
material safety data sheets (MSDSs)
product and raw material inventory records
operator data logs
operating procedures
production schedules
production records
maintenance procedures
maintenance records

Waste Information
internal reports (audits)
manifests
disposal contracts
invoices
permits
lab record

Source: LaGrega et al, 1994, p. 364.

An important source of information are chemical purchasing records. They should be
reviewed to determine where chemical inputs are made, and then the life cycle of the
chemical must be traced. If the chemical composition of inputs cannot be determined,
material safety data sheets (MSDSs) should be consulted.
An MSDS includes
product information including chemical composition, shipping information, potential
hazard, first aid instructions, as well as product handling information. MSDSs should
be available at any facility.
The Workplace Hazardous Materials Information System (WHMIS) requires any
regulated product coming onto a site be accompanied by an MSDS. WHMIS is a
federal program with the objective of making work environments safe by providing
hazardous materials information to both employee and employer.195 Employer
responsibilities associated with WHMIS include:196
•
•
•

providing detailed information about controlled products at the site;
hazard alerts to warn users about the hazards and protective guidelines for controlled
products at the site; and
education for employees.

Certain materials are common contributors to the hazardous waste stream. Lindgren
notes that special attention should be given to the following materials when performing
an inventory:197
•

cleaning agents: acids, alkalis, solvents, and organic cleaning solutions;
Gary F. Lindgren, Managing Industrial Hazardous Wastes: A Practical Handbook. (Chelsea, Michigan: Lewis Publishers,
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•
•
•
•

process chemicals;
industrial oils: hydraulic oils, cutting oils, coolants, lube oils and quench oils
H20 treatment chemicals: softening agents, deoxygenators, biocides, coagulants;
finishing agents: rust inhibitors, primers, paints, electroplating chemicals.

When the information gathering process is complete, process flow diagrams can be
constructed to serve as a visual guide to the development of waste. These diagrams
should be constructed to illustrate where inputs and outputs occur. It is also important
to note special circumstances that may cause variations in waste generation patterns.
Seasonal change may cause changes to the waste stream and should be considered when
performing an inventory. The use of antifreezes in winter months would be an example
of a seasonal fluctuation. Also facility shutdown and start-up may cause alterations in
generation patterns.
5.5 WASTE CHARACTERISATION AND CLASSIFICATION

Waste characterisation means determining its constituents, and is a necessary step in
being able to classify a waste as hazardous or not. This may be a simple process for
some wastes. For example, an MSDS will provide a flashpoint value for a suspected
flammable waste. This information is applicable to the waste, assuming the waste has
not been significantly altered or mixed with other substances. The flashpoint value on
the MSDS may determine whether the waste is hazardous or not. In contrast some
wastes have numerous inputs, or have been altered in their use and characterising them
can be difficult. In these instances testing is necessary. Once the constituents are
known and the waste classified, various minimisation and treatment activities can be
explored.
Regulatory information and inventory information, such as waste composition, can help
refine the testing process. Waste stream inputs can provide clues indicating possible
contaminants that should be tested for. Regulations define hazardous wastes and their
characteristics, and testing should be for these hazardous characteristics. Regulations
can also require specific tests and procedures. Results from non-sanctioned test
protocols may be inappropriate for regulatory determinations.198 Hazardous waste
regulations indicate approved testing procedures.
Before testing, any anticipated treatment or disposal sources should be contacted to
determine whether they accept the waste and if there are any special requirements.
Waste disposal service company requirements may be different or more stringent than
regulatory requirements. Individual landfills in may vary in terms of requirements. In
Alberta, the Province sets minimum standards for landfills. Local health authorities
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administer landfills and may impose requirements that are more stringent than the
provincial standard.
Once wastes have been classified, additional information may be required to determine
the regulatory status of a facility. Determining the quantity and types of wastes
generated or stored at a facility will be necessary to determine whether the site requires
special permitting or if wastes have to be registered. On-site activities also determine
the facility's regulatory status. It should be noted when reviewing the regulations if
there are exemptions for recycled hazardous wastes or for hazardous wastes that are
incorporated back into the production process.
5.6 WASTE HANDLING ON-SITE

Section 5.2 outlined the steps involved in managing hazardous waste. In the remaining
sections of this chapter the equivalent to steps 3, 4, 5 and 6 are explored: analysing
current practices, developing alternatives, implementation, and monitoring. The
discussion is divided into 4 areas:
•
•
•
•

waste handling on-site;
treatment and evaluation;
off-site concerns; and
monitoring considerations.

After wastes have been identified and classified they will have to be managed on-site
until they are treated or transferred off-site. This primarily involves handling and
storage of containers (container management). Container management is often
conducted improperly due to a lack of planning.200 Table 5-2 on the following page lists
some common deficiencies associated with storage. An important component of storage
and handling is the maintenance of records. Tracking can be facilitated by inspections
and inventories.

'"Ibid., p. 40.
Ibid.,p. 281.
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TABLE 5-2 DEFICIENCIES IN STORING HAZARDOUS WASTE /MATERIALS

Deficiency
audited facilities with deficiency
inadequate containment/drum/tank storage areas
68%
65%
lack of integrity testing
lack of or in adequate inspection program for storage
48%
improper labelling
44%
inadequate training program
40%
plan
34%
lack of or inadequate spill prevention, control and contingency
24%
incomplete waste water analysis
lack of or inadequate hazardous waste contingency plan
18%
inadequate handling of materials containing PCBs
18%
storm drains in liquid storage and transfer areas
18%
inadequate handling of empty drums
17%
Source: LaGregaet al, 1994, p. 348.

Many of these problems can be avoided by implementing common sense procedures and
applying them on a consistent basis.
As indicated in the table 5-2, inadequate containment is a significant problem. It can
cause contamination on-site and the possibility of off-site problems if contaminants
migrate. Proper containment starts with selecting a container that is in good shape. If
containers are not damaged (severely rusted, dented etc.) they can be reused to collect
waste. If they are damaged they can either be reconditioned by a licensed drum
reconditioner and then reused, or they can be scraped after being cleaned and purged of
any hazardous residues. Using compromised containers increases the risk of leaks and
spills. Containers must also be able to withstand the stress of transport and be properly
sealed. Transport companies are unlikely to accept containers that are not in good
condition.
Secondary containment is a necessity for storage areas because it prevents spilled or
leaking material from escaping directly into the environment, and in most instances is a
regulatory requirement. An example would be concrete dikes constructed around
storage tanks. Secondary containment in many instances is a regulatory requirement,
but should also be a part of good housekeeping practices. Care should be taken to
ensure that stored materials are compatible with the materials constituting secondary
containment. Porous substances cannot be used as materials in secondary containment
systems.
Container management should involve as little handling as possible. Unnecessary
handling increases the risk of spills, the potential for employee exposure and needless
consumption of manpower. Wastes should be collected in the container that will be
shipped for disposal. These containers should not be used to collect wastes other than
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those similar to the original contents of the container. For example, used oil should be
collected in a drum whose original contents was oil. If this is not possible the drums
should be cleaned and purged of any residues. Only licensed drum reconditioners
should be used.
The container and waste must be compatible. Some hazardous wastes can cause
deterioration of a container. MSDSs can be used to determine manufacturers
specifications for storage. Incompatible wastes, such as strong oxidisers and acids,
should be stored in a manner that will prevent them from coming into contact with one
another, even in the event of a spill. If incompatible wastes are allowed to come into
contact with one another serious accidents can occur, such as explosions. The following
is a list of incompatible substances:201
•
•
•
•
•
•
•

acids and cyanides;
flammable or combustible materials and oxidisers;
strong acids and strong alkalis;
acids and water;
solvents and corrosives (acids and alkalis);
flammable liquids and ignition sources; and
strong corrosives (acids and alkalis) aluminium, magnesium and zinc alloys.

Before any waste is placed into a drum or container, the container should be labelled.
This will help prevent different wastes from being mixed. Impurities in wastes may
increase the disposal cost or prohibit the waste from being recycled. In this latter
situation the waste would then have to be disposed of which is usually more costly and
less sustaining of resources. An example is the cost increases for recycling used oil that
contains water or solvents.
Most facilities will not have the capabilities to dispose of or process hazardous waste
on-site. If the waste is being transported off-site it will have to be labelled to comply
with the TDGR, section 3.4.5 summarised TDGR requirements for labelling.
Another common problem is the removal of lids. Containers should be kept closed for
the following reasons:
•
•
•
•

volatile constituents may escape exposing employees;
if the contents are flammable the vapours may pose a fire hazard;
contents may be lost unnecessarily if containers are bumped;202 and
wastes may become mixed.

2lll
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To ensure containers are handled properly and consistently, a central hazardous storage
area can be designed. A central storage area makes it easier to track waste generation
and off-site shipments because inventories and inspections only need to be done at one
site. It will also promote consistency in handling. A central storage facility could be
combined with an empty drum collection area. Some containers have a deposit that is
refunded when returned to the supplier. Also empty containers may have to be
professionally cleaned, reconditioned or disposed of at an off-site facility. A central
collection and storage area provides an element of organisation to these processes.
Inspections are necessary to ensure storage areas are safe, from both a worker safety
aspect and an environmental standpoint. Future regulatory requirements in Canada may
include facility inspections for hazardous waste storage areas. In the United States
weekly inspection of container storage areas is a legal requirement. ° 3 Record keeping
is an ISO 14000 requirement and should include inspection documentation, as well as
any movement of wastes in or out of a storage facility. Documenting this movement
provides an up-to-date inventory that can be used to demonstrate compliance. The
following elements should be documented in storage facility inspections:
container and storage area condition;
condition of safety, emergency, and spill control material;
remedial actions resulting from information discovered during the inspection;
that the inspections are actually performed; and
amounts and types of waste store.
A checklist should be developed for the inspection process. Sample checklists for PCB
storage area inventories and inspections can be found in Appendix F. The inventory
should keep track of wastes entering and leaving the central storage facility. These
inventories should include:
•
•
•
•
•
•
•
•
•

where the waste was generated
type of waste
the amount
person authorising the acceptance
the date of receipt
the carrier
person authorising release
the date and
the manifest #.

203
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Inventories and inspections are both part of monitoring the hazardous waste
management program. The documentation of these procedures upon analysis will
provide an indication of whether a program is functioning properly. If there are
deficiencies, changes should be made.
In many cases program deficiencies are the result of employees not receiving proper
training. An essential element of proper container handling is training and education for
employees.
Without such a program employees will be unaware of their
responsibilities.205 The following topics should be included in a training program or in
the development of container management guidelines:
•
•
•
•
•
•
•
•
•
•
•
•

containment;
protection from weather;
storage area location;
storage area arrangement;
spill control;
labelling and marking of containers;
housekeeping;
empty containers;
storage levels;206
inspections;
record keeping; and
completing manifests.

As was mentioned in chapter 3, regulations are sometimes not specific in terms of how
to store wastes and empty drums. Regulations usually state that wastes should be stored
so they do not cause an adverse effect on the environment. The preceding storage and
inspection precautions will provide a high level of environmental protection and a
means of documenting reasonable care.
5.7 TREATMENT AND EVALUATION

Treatment involves identifying and evaluating appropriate waste minimisation,
recycling, treatment and disposal methods. The following section will outline the
decision making process including some common minimisation techniques. It is not
intended to provide a detailed analysis of treatment alternatives.

'Ibid., p. 281,
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The treatment process begins by applying the waste management hierarchy to a facility's
waste. The hierarchy is a series of options to be addressed for each waste. It is arranged
in order of decreasing desirability from an environmental sustainability perspective.
1. Prevent the generation of waste(source reduction).
2. Minimise the proportion of unavoidable waste that is hazardous.
3. Separate, concentrate and label waste streams so as to make further management
activities more feasible.
4. Reuse internally or off-site.
5. Recycle or reclaim material values or utilise energy values in the waste.
6. Maintain unavoidable and non-reclaimable wastes in a form amenable to treatment.
Perform such treatment operations as neutralisation, oxidation, reduction,
precipitation, filtration, drying etc., to render effluents and residues less hazardous
and reduced in volume.207
7. Manage remaining hazardous wastes or treatment residues by accepted disposal
practices such as incineration, chemical processes, secure land disposal, etc..
The hierarchy encourages source reduction as the preferred strategy and disposal
(landfill) as the least desirable. The underlying premise of source reduction is that the
potential for impacts on human health and the environment, as well as the cost of
managing the waste will be reduced if the waste is not created.208 After reduction,
reuse, recycle, recovery and treatment strategies are encouraged.
Hazardous waste landfills (secure landfills) are considered as a last alternative. They
represent potential environmental impacts if hazardous waste constituents migrate to the
groundwater and are transported off-site. If disposal is the only available option the
disposal process selected should focus on a destruction technique as opposed to
containment. Destruction eliminates any potential impacts and future liability. Table 53 on the following page is an adapted waste management hierarchy with the inclusion of
possible treatments at each step.
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TABLE 5-3 WASTE MANAGEMENT HIERARCHY AND TREATMENT

Source Reduction
Product substitution - switch to a product that results in lower hazardous waste output
Input substitution - shift to less toxic input resulting in lower waste outputs from same product
Input modification - ensure appropriate dosage of materials or chemicals are used, and reduce the amount
of chemical inputs to simplify the waste stream
Process Modification - lower hazardous waste output from same product and same type of inputs
Good Housekeeping - prudent inventory control, waste segregation (non-mixing of hazardous and non
hazardous waste)
Reuse, Recycle Recovery (on-site)
solvent distillation
neutralisation
reuse rinsewater or other waste waters (cooling purposes) or other process streams
recover energy value
Reuse, Recycle Recovery (off-site)
re-refining
neutralisation
stabilisation
de-watering
recover energy value ( as alternate fuel)
Disposal Containment
surface impoundments
landfills
deep-well injections
Disposal Destruction
incineration
Adapted from: LaGrega et al, 1994, p. 387 and Environmental Defence Fund, 1986, p.70.

5.7.1 Minimisation Techniques
Purchasing guidelines are a set of criteria developed to encourage purchasing products
that pose the least threat to the environment. Chemical screening criteria could be
incorporated into purchasing guidelines. If guidelines exclude the purchase of certain
hazardous substances they would be eliminated as production inputs and therefore as
outputs in waste.
Chemical screening criteria could be developed based on characteristics such as toxicity
levels, bioconcentration factor (BCF), persistency and treatability (the ability of the
chemical to be removed by commonly used pollution control devices). Toxicity, BCF
2<)9

Brett Ibbotson and John-David Phyper, Environmental Management in Canada, (Toronto: McGraw-Hill Ryerson Ltd.,
1996), p. 183.
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and persistency are being used to determine management strategies for toxic substances
under the Toxic Substances Management Policy (see section 3.4.3). Substances
meeting all the criteria indicated in Table 3-1 will be phased out of use (Track 1
substances). Substances that meet only a portion of the criteria will be targeted for life
cycle management (Track 2). Purchasing guidelines would not have to include Track 1
substances because their manufacture in the future will be prohibited; however, they
could include a mechanism to restrict the purchase of Track 2 substances.
Production processes can be modified with the intention of reducing waste. New
processes can be evaluated on their ability to decrease any potential impacts including
waste generation. Process modifications can include a number of changes in
combination, or one single change. Examples of process changes include:
•
•
•

materials substitution;
equipment maintenance and modification; and
changing operational procedures.

An example of a materials substitution is the use of synthetic lube oils for machining
instead of petroleum based oils. Synthetic lube oils cost more but last longer than
petroleum-based materials and can be returned to the manufacturer for recycling.210 An
example of a process modification would be switching to a powder coat paint system
instead of a solvent based processes.211 Process screening is a management tool similar
to product and technology assessment. New processes can be evaluated from an
environmental perspective that includes waste minimisation considerations. Ibbotson
suggests the following criteria:212
•
•
•
•
•
•
•
•
•

energy and water consumption;
availability of raw materials due to restrictions on raw materials imposed by
environmental legislation (e.g. TSMP);
quantity of waste produced including air and water emissions;
costs of pollution control equipment to treat waste or emissions under legislation
that may come into affect during the lifetime of the equipment;
cost of waste treatment disposal and recycling;
impacts of emissions and discharges on the environment and human health;
government acceptance of proposed treatment options;
public acceptance of the proposed treatment options; and
potential risk due to equipment failure and subsequent cleanup costs.

Michael D. LaGrega, Phillip L. Buckingham, Jeffery C. Evans, Hazardous Waste Management. McGraw-Hill Series in
Water Resources and Environmental Engineering (Toronto: McGraw-Hill Inc., 1994), p. 393.
2
"lbid., p. 390.
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Brett Ibbotson and John-David Phyper, Environmental Management in Canada, (Toronto: McGraw-Hill Ryerson Ltd.,
1996), pp. 183-184.
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There are a number of other minimisation practices that can be employed. Good
housekeeping practices can often minimise the amount of hazardous waste generated.
Included would be activities such as segregation, equipment maintenance, labelling, and
proper storage. As mentioned in section 5.5.1 segregating waste is an integral waste
management exercise. Not only does it keep wastes in a state where they can be treated,
but it also keeps hazardous waste separate from non-hazardous waste thus reducing the
volume that requires treatment. A common volume reduction practice is to keep dry
waste from becoming wet. If dry hazardous wastes become wet the volume or weight
may increase, subsequently increasing the amount that requires disposal.213 Dehydration
and dewatering are common volume reduction processes.
Proper management of inventories is another practice that can minimise hazardous
wastes. Hazardous materials stored past their expiration date will become hazardous
wastes.214 One control is to develop an appropriate inventory control system. The
purpose of the system would be to track inventory and flag materials that have been
purchased and not used by certain dates, or are not used on a consistent basis.
Reuse and recycling are not reduction techniques but they are desirable alternatives to
disposal. An example of reuse would be the use of acidic waste to neutralise any caustic
wash materials, instead of purchasing acids to neutralise washwater or paying for such a
service. Some commonly recycled materials include water, solvents and oil. Paint
waste is also becoming a commodity that can be recycled or reused. Waste waters may
be reused for cooling purposes. Solvents can sometimes be recycled on-site or off-site
by distillation.
5.7.2 Evaluating Alternatives
Good decision-making requires alternatives to be prioritised. The first step in
prioritising alternatives would be to immediately implement any "no regrets" measures.
No regrets measures have no start-up or maintenance costs and produce immediate
results. They also have other benefits that make them worthwhile such as producing
savings in terms of costs. Beyond these measures changes may require capitol
investment. Alternatives will have to be compared in terms of least cost and greatest
minimisation. An economic evaluation should identify the total cost difference between
current practices and the proposed changes.

213
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Present worth analysis can be used to compare different alternatives by bringing each
alternative to an equivalent amount of money.215
PW = A x PWF

pwF = rq+i)n-n
i(l+i)n

PW = A ra+i)n- n
i(l+i)n
PW = present worth
F = future sum
i = interest rate
n = number of years
A = annual cost
PWF = present worth factor
5.8 OFF-SITE CONCERNS - WASTE CONTRACTOR AUDITS

When all treatment alternatives on-site have been exhausted wastes will have to be
transferred off-site for treatment. Managing the waste does not end when the waste is
transferred to a carrier. Potential environmental risks still exist and steps should be
taken to minimise these risks. Incidents such as the 1989 tainted fuel scam in Southern
Ontario illustrate what can happen once wastes are transferred off-site. In this incident
hazardous wastes including PCB waste were blended and sold as fuels by waste
transporters.216 If the generator does not take appropriate action to ensure the waste is
properly managed by carriers and waste service companies the generator can be liable.
Canadian law allows responsibility for waste to be transferred to a third party, provided
the third party has acquired appropriate licenses and permits, and the facility is within
Canada.217 The situation differs in the United States where the generator is eternally
liable for the waste. In this situation the waste contractor audit becomes an extremely
important management tool. If Canadian companies dispose of wastes in the United
States, a very intensive waste contractor audit program should be developed.
Off-site waste handling is still a concern in Canada eventhough Canadian law
distributes liability for improper disposal and handling more evenly than the U.S. legal
system. In R.vs Sault Ste. Marie the City of Sault Ste. Marie hired a contractor to haul
215
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municipal refuse. The contractor's selection of sites caused pollution. Although the
City played no role in the disposal, both contractor and City were charged and the City
convicted with the polluting offence
Generators must ensure that the contractors
handling the waste are reputable and licensed to perform specified activities.
Contractors may accept various wastes but only treat a limited amount of this waste.
Wastes that are not handled directly are "brokered" to another hazardous waste facility.
Facilities initially accepting the wastes can legally accept such wastes and sign and
return a copy of the manifest to the generator. However, the return of the manifest to
the generator in this case does not signify that the material has been managed as
indicated. To protect against liability generators must know where waste is treated, and
whether facilities are licensed to perform required activities.
Generators can reduce the environmental risks and legal liability by ensuring that all
contractors and companies that haul, handle, treat or dispose of hazardous and nonhazardous waste, are doing so in an acceptable manner. A waste contractor audit can
provide this information. This audit is similar to a compliance audit, but extends
beyond compliance to liabilities. A waste contractor audit analyses the financial
strength of the company. This could include insurance held by a transporter to deal with
spill clean-up, or the posting of a reclamation bond by a disposal facility to ensure the
site is properly decommissioned and remediated. The objective is not improvement, but
219

to identify risk in a comparable fashion with other facilities.
Audits of waste service companies should include obtaining information pertaining to
the following:
•
•
•
•
•
•
•
•
•
•

potential for releases into the environment;
ultimate disposition of all waste residuals generated on site;
current compliance record;
facility waste receipt practices;
site history and location;
facility operating practices and management methods;
facilities permit status;
company's environment policies; 220
facility training records; and
financial considerations (insurance and bonds).

Dianne Saxe, Environmental Offences: Corporate Responsibility and Executive Liability, (Aurora Ont.: Law Book, 1990),
pp. 108-109.
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These information requirements can be divided into management concerns, regulatory
concerns, technical concerns and financial concerns. Management concerns include
proper education of facility management and staff. Management should posses an
excellent knowledge of regulatory requirements, and employees should have proper
training and expertise in handling hazardous waste including spill and emergency
response procedures.221 Another reflection on management is the type of wastes a
facility accepts. Facilities in good standing will be selective in dealing with their
generators and will not accept any waste that will put them in violation of their permit.
Regulatory concerns focus on permits to perform activities and whether a facility is
operating in compliance with regulatory standards. Permits may include wastes a
facility may accept and for any technology. Regulatory agencies do not provide detailed
facility information, however they will be able to provide information concerning
licenses and permit violations Technical considerations focus on the ability of the
facility to handle the waste. This would include employee training and whether the
222

facility has the process equipment on site to adequately deal with the waste.
The audit should include a site tour to verify the existence and working condition of any
process equipment and to observe housekeeping practices.22 Any deficiencies should
be noted, for example a lack of secondary containment , whether there is excessive
inventory, whether wastes stored on site can be treated on site, and whether the
inventory consists of any reclaimed products for sale.
Financial considerations for the audit should concentrate on determining whether the
company can pay for its responsibilities associated with operating the facility. This
995

would include financing for: "
•
•
•

proper closure of the facility at any time;
post-closure monitoring and maintenance of the site; and
the ability to compensate injured parties for claims arising from facility operations
that accidentally injure persons or property.

A firm that has the ability to meet the costs associated with closure (insurance or bond)
will protect the generator from claims made against the facility.

Gary F.Lindgren, Managing Industrial Hazardous Wastes: A Practical Handbook. (Chelsea, Michigan: Lewis Publishers,
1989), p. 270.
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Transporters should also be audited. The following criteria should be assessed for each
996

transporter:
•
•
•
•
•
•
•

condition of the vehicles;
level of driver training;
existence of adequate emergency response plans;
hazardous or industrial waste hauling permits;
adequacy of existing "insurance coverage for liability and environmental restoration;
standard operating procedures to ensure secure loads; and
compliance with any motor safety regulations and the TDGR.

Both waste facility and transporter audits should allow the waste manager to identify
whether a company poses unacceptable environmental risks. The audit process should
be documented for the EMS. This could be accomplished by documenting a report of
the facility visit, as well as any copies of permits and incidents of non-compliance. An
organisation could develop guidelines for auditing waste facilities and transporters.
These guidelines would have to include any activities that need to be performed (site
visits, request for copies of permits, inquiries of non-compliance, documentation).
Questions to be asked and observations to be made during the site visit could also be
included in the guidelines. Performing the audit should be a requirement before
entering into a contract or allowing a waste service company to handle wastes.
Contractual agreements should be in place with contractors handling, transporting and
treating waste. This will provide legal recourse if things go wrong. Also helps a due
diligence defence.
5.9 MONITORING, VERIFICATION & OPTIMISATION - THE AUDIT PROCESS

The audit is an effective tool for monitoring and optimising existing programs (program
evaluation). Information obtained from an audit can be evaluated against the goals and
objectives of a program. As indicated in Chapter 4 there are a number of audits that can
be performed.
Facility audits and management audits comprise the following
discussion. Although these audits are presented in two separate sections they are most
effective when combined into a single process. In many instances a facility audit may
identify a problem, but it is the management system that constrains taking action to
correct the situation. Continual management of environmental concerns is often lacking
because a management system has not been developed to incorporate such requirements.

'Ibid., pp. 278-279.
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The following are six steps for conducting an effective audit:
1.
2.
3.
4.
5.
6.

Understand management systems
Assess internal controls
Gather audit evidence
Evaluate audit evidence
Report findings
Determine corrective action

5.9.1 Facility Audits
Compliance with regulatory matters and company policies is one aspect of a facility
audit. Hazardous waste/materials management is also only one issue that will be
considered during a facility audit. Table 5-4 identifies possible topics for a facility audit
from a waste management perspective.
TABLE 5-4 POSSIBLE TOPICS FOR A FACILITY AUDIT

General Topic
Hazardous waste regulations

Past disposal of hazardous waste
Emergency planning requirements

Solid waste regulations
Under & aboveground storage tanks

Water pollution regulations

Specific Issue
labelling
packaging
storage
waste minimisation
emergency preparedness
waste disposal/treatment off-site & on-site
record keeping and reporting (NPRI)
permitting
release notifications
remedial investigations and actions
emergency response planning
emergency release reporting
hazardous chemical inventory
permitting
record keeping and reporting
registration, notification
testing
inventory control
incidents/leakage
spill prevention and control plans
facility controls
discharge permitting

Grete Bridgewater, personal correspondance, December 5th, 1996.
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TABLE 5-4 CONTINUED
Air pollution regulations

Current practices

Training practices

Good housekeeping practices

Corrective action

permitting
sampling/analysis
record keeping and reporting
container management
waste transporters and contractors
spill plans
programs availability
identification of needs
record keeping
containment
labelling
container management
inventories and inspections
review corrective action of previous audits

Adapted from LaGrega et al, 1994, p. 322.

Pre-audit activities involve organising an audit team and preparing for the audit. Once
the team has been identified data gathering can begin. Information gathered prior to the
site visit will determine activities that have to be performed on-site. If possible, a list of
all types of waste generated on-site and how each is managed should be obtained.22
Information related to waste management that should be collected prior to the site visit
include:229
•
•
•
•
•
•
•
•

the latest hazardous materials inventory;
the quantity of petroleum products stored on site;
the existence of any underground and aboveground storage tanks;
monthly volumes of hazardous and non-hazardous solid waste generated at the
facility;
a list of all manifests generated within the last 6 months;
a list and description of each waste storage area;
how long are wastes stored; and
a list of any wastes treated and disposed of on-site.

Appropriate federal/provincial regulations, municipal by-laws and company policies and
procedures should be reviewed. Activities on-site will be compared to these ideals.

Michael D. LaGrega, Phillip L. Buckingham, Jeffery C. Evans, Hazardous Waste Management. McGraw-Hill Series in
Water Resources and Environmental Engineering (Toronto: McGraw-Hill Inc., 1994), pp. 325-326.
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Complying with hazardous waste regulations and internal requirements will require
documentation of permits, emergency plans, manifests, training and monitoring
programs. These documents require thorough analysis for a compliance audit. A
comparison should be made between what actually happens on site and what plans and
permits specify.
In order to make a comparison between what is happening and what is supposed to
happen, a visual inspection has to be performed for the facility as a whole with special
attention paid to storage areas. An inspection of storage facilities should note the
following:231
•
•
•
•
•
•
•
•
•

Are containers leaking?
Are containers properly sealed?
Are drip pans and secondary containment used?
Are spill clean-up and emergency materials available?
Are containers clearly identified?
Are incompatible wastes stored separately?
Are flammables properly grounded and stored according to fire code?
Is the storage area properly secured?
Is the base of storage areas impervious with no cracks?

As the facility is toured the auditor should note hazardous waste and materials and
determine how they are handled, identify what could go wrong and determine if any
precautions are in place to prevent an incident.232
A report of the audit findings should be presented at the end of the facility visit. This
report should identify problem areas and indicate the regulation that has been violated,
including good housekeeping practices. A corrective action plan should be developed to
address the audit findings. Determining the type of corrective action and the timeline
for implementation should involve facility management. Post audit activities include
the following:233
•
•

developing the corrective action plan; and
reviewing the corrective action plan status.

"Ibid. , p. 333.
'Ibid., p. 338.
2
Ibid., p. 336.
Grete Bridgewater, personal correspondance, December 5th, 1996
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5.9.2 Management Audits
Achieving compliance on a continual basis requires a management system conducive to
this end. The management audit addresses the root cause of problems to ensure
continual compliance.
A first step is to understand the current management system,
then the system can be assessed, problems identified and plans for corrective action
developed. Table 5-5 contains elements that should be addressed in a management
audit.
TABLE 5-5 MANAGEMENT AUDIT CONCERNS

General Topics
Human Resources

Technical Resources

Planning Considerations

Policies & Procedures

Recordkeeping & Documentation

Corrective Action

Questions to Address
Are responsibilities clearly defined, established and communicated? For
example are environmental responsibilities outlined in job descriptions, or
are specific positions dedicated to environmental management?
Is there an adequate level of authority?
Is there a potential for conflict of interest?
Is there an adequate understanding of the issues?
Do employees have the technology to achieve corporate goals?
What training have personnel had to help them understand and complete
their duties?
What methods are used to determine who needs training?
Is training available?
Is there an effective information management system?
Does the facility track legislative and regulatory requirements?
Are regulatory requirements accounted for in short and long term planning?
Is there periodic review of the environmental risks associated with facility
activities?
Are projects reviewed from an environmental perspective?
Does the facility have an environmental policy or adopted the corporate
policy?
What procedures are in place to prevent non-compliance?
Is there a process for modifying procedures?
If environmental training needs have been identified have programs been
developed and implemented?
Is there a process in place for managing corrective actions associated with
audits and inspections?
What is the accountability of managers for adherence to policies and
procedures?
How does management review and evaluate environmental successes?
Are records kept?
What records are kept and does this correspond to the importance of the
activity?
How are they maintained?
Are records and reports accurate?
Are previous corrective action plans reviewed and evaluated?
Are changes implemented?
Is there monitoring and evaluation of the effectiveness of changes?

Adapted from LaGrega et al, 1994, p. 345 and Arthur D Little, Environmental Management Systems Protocol. Canadian Pacific Railway. 1996.

" Michael D. LaGrega, Phillip L. Buckingham, Jeffery C. Evans, Hazardous Waste Management, McGraw-Hill Series in
Water Resources and Environmental Engineering (Toronto: McGraw-Hill Inc., 1994), pp. 345.
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The above areas of investigation will provide an indication of how a facility is managed
regarding environmental management. Poor practices as indicated in the review of
facility operations should be linked to problems in the management system. A
corrective action plan should be developed regarding management changes in the same
manner as indicated in the previous section.
5.10 EMPLOYEE INVOLVEMENT

Achieving the goals of any environmental program, including waste related programs,
necessitates the following:
•
•
•
•
•
•

establishing corporate environmental focus;
assuring good internal communication;
providing proper environmental training;
promoting employee involvement;
allocating resources; and
auditing.

Education and training is a key element, and in the case of hazardous wastes and
materials it is essential to ensure employee safety. Employers have legal requirements
to provide training for hazardous materials in the workplace through WHIMS. Training
for handling and managing hazardous waste could be adapted to an existing hazardous
materials training program. Besides outlining proper handling and management of
hazardous wastes and materials, a portion of the training should include the
management system and how employee activities contribute to the functioning of that
system.
Thompson and van Bakal identified the following reasons for the lack of success in
waste minimisation programs:
•
•
•

habit and lack of awareness
lack of accountability
misunderstanding.

Tina Worley, "Promoting Employee Environmental Awareness and Involvement Duke Power Company," in GEMI '94
Conference Proceedings Environmental Management in a Global EconomvMar 16-17 1994, (Washington D.C.: Global
Environmental Management Initiative, 1994), pp. 141-145.
Dixon Thompson and Sereda van Bakal, A Practical Introduction to Environmental Management on Canadian Campuses,
(Ottawa: National Round Table on the Environment and the Economy, 1995), p. 70.
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Appropriate training and education can help overcome lack of awareness and
misunderstanding. Increasing employee awareness can be overcome by involving
employees in finding solutions.
Dupont's employee involvement program is a successful example of integrating
employees with environmental initiatives. The program works because all employees
are given a voice in the company's environmental decision-making. On an annual basis
environmental development guidelines are established and distributed amongst all
employees. The guidelines define the company's strategies, policies, goals, and
objectives in clear definite terms. This helps to ensure proposals address only relevant
issues. Proposals for projects are solicited from staff in response to the guidelines.
Proposals must be structured and address the following issues:
•
•
•
•

resources needed;
technology to be used;
rationale for the project; and
policy objectives to be met.

Proposals are entered into a database and screened. The first step in the screening
process is to identify the initiatives that address or contribute to attaining one of
Dupont's 8 corporate waste reduction goals. The selected projects can be compared by
costs and benefits. Dupont has developed a ranking system based on net present
implementation costs and the lifetime emission reductions for all projects.23
To improve awareness for environmental programs or waste minimisation programs
successful proposals or other worthy employee initiative could be rewarded. 3M has a
rewards and recognition program. The "Earth Award" is given to individuals or groups
of individuals that provide ideas, innovations or demonstrate outstanding achievement.
The awards and results of programs are publicised within the organisation.239
5.11 DOCUMENTATION & INFORMATION MANAGEMENT

Information management is a key component of an EMS, as indicated in chapter 4.
Record keeping and documentation are part of an organisation's information
management system that allows performance to be verified and evaluated. Without
records it would not only be impossible to evaluate performance, but impossible to
mount a due diligence defence or pass an audit. Inventories and inspections of
2

"lbid„ p. 60.
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hazardous materials and waste storage areas should be documented. The following list
include sources of information that should be documented for compliance with the ISO
14000 standard, as well as additional sources identified by the author:
•
•
•
•
•
•
•
•
•
•
•
•

information on applicable environmental laws and other requirements;
complaint records;
training records;
product process information;
product information;
inspection, maintenance and calibration records;
pertinent contractor and supplier information;
incident reports;
information on emergency preparedness and response;
records of significant environmental impacts;
audit results; and
management reviews;

Additional information sources include:
•
•
•
•
•
•
•
•
•
•
•

registration, permits, and licenses;
government correspondences (including fines, inspections, etc.)
copies of any internal corporate policies, guidelines, programs and procedures;
copies of industry standards, government reports and programs;
audit protocols;
site studies (monitoring reports & records)
test results & lab analysis
NPRI reports
contracts;
invoices for services provided ; and
waste manifests.

These records should form the basis of a facility environment file. Their purpose is to
enhance the functioning of the EMS by providing information employees will require to
adequately perform their tasks, as well as information that will make the audit process
more efficient, provide the means to demonstrate compliance and mount a due diligence
defence.
As a means of inventory and health and safety control, some organisations are

developing hazardous materials tracking systems. Bar codes are commonly used to
International Organisation for Standardisation, Draft International Standards ISQ/DIS 14004 Environmental Management
Svstems-Specefications with Guidance for Use. (International Standards Organisation, 1995), p. 19.
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initially capture information about a material when it comes on-site or is purchased.
Tracking is made easier if all hazardous materials are distributed from a central facility.
Health and safety is integrated by incorporating employee training records into the
system. The goal is to identify employees that will come into contact with the material
and ensure they have the proper training required to handle, move, collect, store or
transport the material. This would include training records associated with WHMIS,
TDGR or company in-house training programs. Documentation of training records is
included under ISO 14000.
Boeing has integrated health and safety components into their hazardous materials
tracking system.241 MSDSs are filed electronically in a central data base and are
accessible to all employees. If materials arrive without an MSDS it is checked against
the computer data base. If the MSDS information is not available the material does not
move until the information is obtained. The system also indicates employees that are
properly trained to handle hazardous materials. Once MSDS information has been
confirmed hazardous materials move from stores to shops on a just in time basis, so
their is neither an oversupply or an undersupply. Excessive stock increases the potential
for spills, occupies space and creates the potential for materials to exceed their shelflife.
The next step is to track where the material moves on site and how it is outputted in
terms of waste, as emissions or as a component of a product. The tracking system is
used to determine what has gone into the system and where it ends up. The final step in
the information management system is to use the information that is generated to make
quality improvements to the system.
Intangible benefits generated from such a system include a better trained and educated
workforce. Keeping employees aware of the costs associated with waste disposal, and
training employees was a big motivating factor to implement such as system at Boeing,
where hazardous waste disposal costs went from 2 million in 1983 to 50 million in

5.10 CONCLUSION: AN ONGOING MANAGEMENT SYSTEM

The activities outlined in this chapter constitute different components of a hazardous
waste/materials management system. There are a number of activities that contribute to
the system, beginning with determining what falls within the operation of the system.
Once materials are adequately accounted for and managed the management of the
system becomes important. This includes activities such as auditing and performance
Joel Makower, The E-Factor The bottom-Line Approach to Environmentally Responsible Business. (New York: Times
Books, 1993), p. 264.
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evaluation. The principle of continual evaluation and improvement outlined in ISO
14000 is also an integral part of the hazardous waste management system.
The role played by the waste manager is to ensure the system functions efficiently and to
make waste management activities easier for facilities. The waste manager oversees the
operation of programs by ensuring that documentation is in place and programs are
evaluated and optimised as necessary. It is important that a waste manager provides
education and training information. Manuals or guidelines that include detailed
information regarding waste handling is an essential component of a program.
Other services the waste manager can provide to help facilities manage wastes include:
•
•
•
•
•
•

matching generators to source reduction techniques;
compiling lists of recyclable and reusable wastes;
developing guidelines for the selection of waste disposal companies;
identifying documentation requirements;
reviewing regulatory status and trends; and
reporting progress to senior management.

The remaining chapters of this document focus on polychlorinated biphenyls (PCB)
management at CP Rail. The information generated to this point has formed the
theoretical basis from which a PCB management program will be developed.

Environmental Defence Fund, Approaches to Source Reduction of Hazardous Waste Practical Guide From Existing Policies
and Programs., (n.p. California Institute of Public Affairs, 1986), pp. 21-23.

96

6.0 PCB MANAGEMENT
6.1 INTRODUCTION

Polychlorinated biphenyls (PCBs) are regulated as a hazardous waste in Canada. They
are an environmental problem because they are both toxic and bio-accumulative,
although the degree of toxicity varies according to the specific PCB compound.
Concern for PCB management has been fuelled by highly publicised international and
domestic incidents. Accidental contamination of cooking oil in both Taiwan and Japan
exposed many to high concentration of PCBs and gained international media
attention.245 There have also been a number of domestic incidents including the St.
Basille Le Grand, Quebec, fire of a PCB storage facility that forced the evacuation of
3500 people, and the 1985 PCB spill on the Trans Canada highway near Kenora
Ontario.246 These incidents increased public concern for PCB management and
contributed to the development of hazardous and toxic substances regulations in
Canada. This portion of the study provides background to the PCB question in order to
establish how an organisation can minimise the risks posed by PCBs and develop a
program to manage this risk within the context of an environmental management
program.
6.2 PCBs: MANUFACTURE AND USE
PCBs contain a mixture of biphenyls with chlorine atoms attached at any of the carbon
sites. There are 210 different PCB compounds.247 The entire set of PCB compounds
forms a set of congeners. When PCBs are subdivided by the degree of chlorination the
term isomer group is used. For example, there are 24 different PCB compounds with 3
chlorine atoms and they would be referred to as the trichlorobiphenyl isomer group.
From 1930 to 1980 Monsanto Chemical Co. manufactured PCBs under the trade name
"Aroclor". Canadian PCBs were imported almost exclusively from Monsanto.249
Aroclors are characterised by two digits; the first two digits indicate biphenyls (12), the
last two digits provide the percentage of chlorine in the mixture e.g. 1253 is a 53%
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Michael D. LaGrega, Phillip L. Buckingham, Jeffery C. Evans, Hazardous Waste Management, McGraw-Hill Series in
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chlorine biphenyl. Commercial PCB fluids are highly stable, a factor contributing to
both their commercial usefulness and their long term environmental liability.
Commercial PCB fluids are complex mixtures of different PCB congeners. PCBs were
produced by chlorinating benzene-containing compounds. During manufacture the rate
and extent of molecule chlorination is difficult to control, as a result PCBs exist as
complex mixtures of hundreds of individual congeners. Each congener has a similar
molecular formula but are structurally different which influences their toxicology.
Because PCB fluids are mixtures there is a large degree of uncertainty as to their exact
composition and toxicity. The regulatory system for managing PCBs accounts for this
characteristic by assuming all PCBs are equally toxic.
PCBs have been used in various applications including: electrical capacitors and
transformers, vacuum pumps, gas transmission turbines, hydraulic fluids, plasticisers,
adhesives, fire retardants, wax extenders, dedusting agents, pesticide extenders, inks,
lubricants, cutting oils, in heat transfer systems, and carbonless reproducing paper.252
PCB use can be divided into PCBs used in open systems and PCBs used in closed
systems. PCB use in open systems would include pesticides, inks and dedusting agents.
PCBs used in open systems, by application would be dispersed into the environment.
Examples of closed systems are capacitors and transformers. PCBs in closed systems
cannot escape into the environment unless they are improperly handled or the
operational system malfunctions. Use in open systems were the first to be banned.
The majority of PCBs were used as dielectric fluids in electrical equipment. Three of
Monsanto's pure PCB fluids were used as capacitor "askarels". "Askarel" is a generic
name for a synthetic, non-flammable, chlorinated aromatic hydrocarbon type electrical
insulating fluid.
Transformer grade askarels contains 30-40% chlorobenzenes and the
rest PCBs (Aroclor 1254 or 1260).254
There are two types of PCB contaminated transformers, askarel and contaminated
mineral oil. These two types of transformers can be identified by the transformer "type"
stamped on their faceplate. Askarel type transformer begin with the letter L either

Merck Index An Encyclopedia of Chemicals. Drugs and Biologicals. ed. Susan Budavari, 11th ed. (Rahway, New Jersey:
Merck and Co. Inc., 1989), p. 7541.
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LNAN or LNS. Oil filled transformers will begin with the letter O either ON AN or
ONS.255
Mineral oil transformers were not designed for PCB fluids but many were contaminated
with low concentrations of askarel fluids during manufacture or during equipment
maintenance. The main cause of contamination would have been during manufacture.
Often the same companies manufactured both PCB and mineral oil transformers and the
transformer filling process involved the use of common piping from bulk source tanks
of askarels and mineral oil. Residual PCBs in the piping caused the contamination of
the mineral oil transformers. 6
There is also a distinction to be made between some of the larger pad mount
transformers. Some of these transformers will have conservator tanks and others will
have cooling fins. Conservator tank transformers were not designed to use PCBs,
however those manufactured in Europe may contain PCBs.
Environment Canada maintains a PCB inventory (Table 6-1).
TABLE 6-1 ENVIRONMENT CANADA PCB STATISTICS (DEC 1990)

Source of PCBs
125,0001
6,080
2,500
5 to 10
10 to 20
1,000
5,200
3 to 4

Quantity of PCBs (Tonnes)
Askarels in service in transformers, capacitors and other equipment
Askarel in storage
Askarel in-service lamp ballast
PCB contaminated mineral oil (generally less than 1 %)
Low concentration PCB solids
Askarel exported for destruction overseas
Askarel destroyed in Canada by incineration
PCBs destroyed through decontamination of PCB contaminated mineral oil

Source: Proctor and Redfern Limited, 1994 p 2.
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6.3 PCBs: ENVIRONMENTAL

CONCERNS

6.3.1 PCB Toxicology
Assessing the environmental risks and potential impacts of a problem is necessary for
planning and prioritising activities within an EMS. Understanding risk requires
determining the extent of the problem within the organisation as well as determining the
environmental health concerns. This study will not attempt a risk assessment, instead
the problems associated with PCBs will be presented to enable management to make
informed decisions regarding the development of a PCB management program in
conjunction with other environmental programs. This section addresses the toxicology
of PCBs.
Toxic effects in humans include chloracne, pigmentation of skin and nails, excessive
eye discharge, swelling of eyelids, distinctive hair follicles, gastrointestinal disturbances
and probable carcinogenicity258 The most prominent and consistent health effects are
chloracne and dermatitis. These effects clear up quickly and, if they were the only
effects would reduce the need for concern.
The extent of the toxic response is
dependant on variables including sex, age, the duration of exposure, the pathway, the
composition of the PCB products and the presence of furans (PCDFs). Composition of
a PCB substance will also affect toxicity because some PCB congeners are more toxic
than others.
If a PCB is not readily metabolised it may generate a toxic response. The response is
dependant on the affinity of the PCB for a specific receptor in the cells of an organism.
An affinity exists if the structure of the toxicant (PCB) is complementary with that of
the cellular receptor. Because PCB congeners have different structures their toxicity
will vary.
The most toxic PCBs are the ones that can assume coplanar
conformations: 3,3', 4,4'-tetrachlorbiphenyl, 3,3', 4,4',5-pentachlorobiphenyl and 3,3',
4,4', 5,5' hexachlorobiphenyl. These PCBs are present in trace quantities in
commercial PCBs but it is believed that these trace levels are responsible for toxic
responses.261
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PCBs may also play a role in the development of cancer although it is not entirely clear.
Table 6-2 illustrates the relative carcinogenic potencies of the different PCB isomer
groups.
TABLE 6-2 RELATIVE CARCINOGENIC POTENCIES OF PCB ISOMER GROUPS
PCB class

chlorine atoms

PePCBs

5

1.0

HxPCBs

6

0.5

TePCBs

4

0.1

>HxPCBs

>6

<0.1

<4

<0.1

<TePCBs
Source: LaGrega et al, 1994, p. 272.

relative potency

O'Keefe's 1990 review of the risks posed by PCBs suggests that the human health
danger is from contamination of the food chain and the subsequent effects on the fetus
and small children. Investigations have shown that expectant mothers who eat PCB
contaminated food will affect the health of their nursing child. The fetus and new-born
infants face greater risk from exposure than the average adult because they are exposed
during a time of growth and development. Growth and functional effects include
learning impairment and lowered IQ, hyperactivity, neuro-motor problems and
decreased resistance to disease.262 When released into the environment PCBs may enter
the food chain and they may be transported great distances from their source.
PCB related health problems will be most evident in human populations located in areas
that are PCB sinks, such as the arctic. PCB contamination in the arctic has its source in
North America and Eurasia. PCBs used primarily in open systems have been
transported by long range atmospheric transport although ocean currents and rivers have
also contributed to the accumulation. The mechanism for atmospheric transport from
warm to cold climates occurs by the volatilisation of organic vapours in temperate
climates. Global PCB cycling is through adsorption onto particulate matter. In colder
climates they are removed from particulate through rain and snow.263
Research by McAuley indicated that the level of organochlorines in Canadian Inuit
populations are at levels where the health effects on the fetus should be examined. The
arctic environment is contaminated at low levels over a huge area and the contamination
has transcended the boundaries of the physical environment into the biological and
human compartments of the ecosystem.264 It is clear that improper control and handling
of PCBs has resulted in a global pollution problem. The concern to be emphasised is
Cornelius O'Keefe, An Assessment of Toxic Waste Control Policy in Alberta and Ontario: The PCB Example. (Calgary:
University of Calgary, 1991), p. 137.
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the persistent toxic nature of PCBs. This is the source of the problem in the arctic, and
is the premise of the argument for zero emissions of PCBs.
6.3.2 Compounds of Concern
Another health concern is from dibenzo-p-dioxins (PCDDs) and polychlorinated
dibenzofurans (PCDFs). Fires involving PCB electrical equipment can produce both
these substances. PCDFs are a series of chlorinated tricyclic aromatic compounds and
are very similar to PCDDs. 2,3,7,8 PCDD has caused impaired reproduction and birth
defects in every species tested. 265 PCDDs are powerful promoters (of cancer) and are
immunosuppressive. PCDDs and PCDFs parallel one another in characteristics and it is
widely accepted that PCDFs, like PCDDs, are extremely toxic.26. The toxicity of these
compounds is dependant upon the position and degree of chlorination; the tetra- and
penta-chlorodibenzofurans are the most toxic. Like PCBs they are highly stable, tend to
persist and bioaccumulate.
In addition to PCDDs and PCDFs there are several other classes of polychlorinated
aromatic hydrocarbons associated with PCBs. They include polychlorinated terphenyls,
polychlorinated quaterphenyls, polychlorinated quaterphenyls ethers, polychlorinated
naphtalenes, polychlorinated biphenylenes, polychlorinated pyrenes and polychlorinated
crysenes. Whether these compounds are found in conjunction with PCBs varies as does
their toxicity. Some have been found to be as toxic as 2,3,7,8-TCDD. 68 These
contaminants can be formed from both the degradation of PCBs and the degradation of
impurities in manufacturing feedstocks. Degradation can occur when equipment
overheats or from fires. Electrical equipment will overheat and fail when subjected to
severe overloading.
PCDFs are generated when PCBs, chlorinated benzenes or both are heated to 250 -700
°C and oxygen is present. The formation is catalysed by iron, copper and their salts.
The likelihood of PCDFs being formed in an electrical fire involving PCBs is increased
because electrical equipment commonly contains iron and copper. The pyrolysis
(decomposition of organic compounds by the action of heat) of PCBs does not yield
PCDDs, although the pyrolysis of chlorinated benzenes does. 270 Because transformer
grade askarels contain 30-40% chlorobenzenes it is likely that PCDDs would be
2&5
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generated in the event of a fire. However, in the event of a fire involving PCB solids
the formation of PCDDs is not a given because chlorobenzenes may not be present. The
production of both PCDDs and PCDFs is dependant on the concentration of PCBs and
chlorobenzenes present.
PCB contaminated mineral oil transformers can also generate PCDDs and PCDFs. The
amounts will be smaller because the concentration of PCBs and chlorobenzenes is less
than in askarel transformers. PCBs were originally used because they are fire resistant.
Although askarel transformers represent an increased health threat because more
PCDDs and PCDFs could be generated than in contaminated mineral oil transformers,
the risk of fire is greater in mineral oil transformers. Typically fires start in mineral oil
transformers, spread to askarel transformers and are fuelled by the presence of mineral
oil.27
The risks associated with PCDD and PCDF formation can be minimised by
separating mineral oil and askarel transformers.
6.3.3 Environmental Risk
To summarise, the environmental concerns posed by PCBs can be broadly categorised
into two areas. First, there are concerns associated with PCBs accumulating in sensitive
ecosystems and contaminating the food chain. The second concern is the generation of
contaminants (PCDDs and PCDFs) from PCB fires in electrical equipment or from
improper PCB disposal (incineration at low temperature). PCDDS and PCDFs pose a
greater health risk than PCBs because they can be extremely toxic even in small
quantities. In both the Japan and Taiwan PCB cooking oil incidents, it was the exposure
to PCDFs from heating cooking oil that caused birth defects and miscarriages in the
exposed population, not PCB exposure.273
Fires involving PCBs would then represent the greatest potential liability because of the
threat to human health from PCDDFs and PCDDs and the costs associated with cleanup. Soot from PCB fires is usually contaminated with PCBs, PCDFs, PCDDs and other
contaminants.274 Decontamination costs of buildings that have experienced PCB fires
have ranged as high as $20 million not including any lawsuits.27' PCB fires are usually
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the result of electrical malfunctions in mineral oil that spread to askarel transformers.
This indicates that steps can be taken to minimise the risks associated with PCBs.
1. Ensure askarel and mineral oil transformers are not used in the same vicinity.
2. Phase-out contaminated transformers insuring that contaminated materials are
properly disposed of.
3. Minimise the risk of PCB release into the environment by developing guidelines for
proper handling and management of PCB contaminated materials.
6.4 ACCOUNTING FOR ENVIRONMENTAL RISK

In order to provide decision-makers with accurate information accounting systems have
to consider the environmental costs associated with activities. Providing the costs
associated with operating PCB electrical equipment will aid in any decisions to phaseout equipment, or when comparing PCB management issues with other environmental
concerns that must be managed within the EMS.
Actuarial-estimates based on historical data have been used to determine the costs
associated with environmental accidents. These costs multiplied by the probability of
an event occurring can provide an indication of the cost associated with an activity, such
as operating PCB transformers.
The environmental incident involving PCB
transformers would be fires and spills. White, Savage and Dierks researched historical
databases to determine cost values associated with these accidents, as well as the
probability of an event occurring.276
Probability PCB fire - 0.000018 events per transformer year
Probability PCB spill - 0.0034 events per transformer year
1. Clean-up costs - determined from historical information
transformer fire - $7.8 million x 0.000018 = $140/yr
transformer spill - $100,000 x 0.0034 = $339/yr
2. Third party litigation costs
transformer fire = $68/yr
transformer spill = $3,213/yr
3. Insurance cost increases - Third party litigation could lead to insurance cost
increases. Insurance increases are dependant on the event occurring and litigation. In

A.L. White, D.E. Savage and A Dierks, Environmental Accounting; Principles for the Sustainable Enterprises. Orignially
presented at the 1995 TAPPI International Environmental Conference, May 7 - 10, Atlanta GA., pp. 5-7.
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many instances corporations may not be able to purchase environmental insurance. The
cost of insurance increases have been omitted in this example.
4. Production shutdown & slowdowns - depends on the firm's production level,
inventory, etc., etc.. They are measured by the probability of the incident, the
probability that the incident results in production loss and the cost of a shut down per
day.
The costs in this example were determined to be $10 per transformer year for a PCB fire
and 1,560 for a PCB spill.
Total contingent costs per transformer year associated with PCB transformer

Total cost of transformer fire
Total cost of transformer spill

$ 218/transformer year
$5,112/transformer year

Therefore the cost of operating 200 PCB transformers was calculated to be
$l,066,000/yr.
6.5 PCBs: THE REGULATORY

FRAMEWORK

This regulatory review has been restricted to federal regulations and provincial
regulations that apply to CP Rail operations (BC, AB, SK, MN, ON, PQ).
The use of PCBs in any products imported to or manufactured in Canada, except
capacitors and transformers, has been prohibited since Sept. 1st, 1977. The manufacture
and import of capacitors and transformers with PCBs was legal until July 1st 1980.27
PCB management (use, reuse, handling and disposal) is regulated by both federal and
provincial jurisdictions.
Provincial PCB regulations apply unless PCBs are on federal lands, are owned by
federal departments and agencies, or are part of a federally regulated industry.
Currently there exists some question regarding the application of provincial or federal
regulations for toxic substances (PCBs inclusive).
In 1992 Hydro-Quebec was charged with releasing PCBs above regulated limits into
the St.-Maurice river.278 In, Canada (Attorney General) v. Hydro-Quebec, counsel for
277

C.J. MacDonald and R.E. Tourangeau, PCBs: Question and Answer Guide Concerning Polvchlorinated Biphenvls. (Ottawa:
Environment Canada, 1985), p. 13.
Patrick Curley, "CEPA Under Attack: Canada (Attorney General) v. Hydro-Quebec," in Journal of Environmental Law and
Practice, vol. 5, (Toronto: Carswell Thomson Professional Publishing, 1995), p. 88.
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Hydro-Quebec argued that it is unconstitutional for the federal government to regulate
spills within a province that had no extra-provincial effects. The Attorney General
argued that a spill of toxic substances into the environment is a matter which goes
beyond local or provincial interests. Trottier J. concluded that the PCB Interim Order
impinged on matters of provincial jurisdiction by virtue of the fact that it could be
applied to spills which were purely local in nature. In other words it covered spills
which occurred within the boundaries of a province.279
This ruling is significant because it concludes that CEPA is unconstitutional because it
oversteps federal authority. The ruling is currently under appeal which leaves some
question as to the application of provincial or federal regulations. The railway is a
federally regulated industry and on this basis federal regulations should be applied.
Based on the Hydro-Quebec case provincial regulations will apply when toxic
substances or waste materials leave a CP Rail site. Although the ruling is under appeal
this regulatory review outlines both federal and provincial regulations. The most
stringent regulation should be adopted. If provincial regulations are not available the
federal regulations will apply. There is, however; a great deal of similarity between the
provincial and federal regulations.
The following regulatory issues will be addressed:
•
•
•
•
•
•

classification;
generation and registration;
storage;
transportation;
import/export; and
transformer management.

6.5.1 Classification - What is a PCB Waste
In both federal and provincial jurisdictions PCB wastes are defined as those items
containing PCBs greater than 50 parts per million (ppm). Any of the following would
be considered a PCB waste:
PCB liquid - any liquid that contains more than 50 ppm PCBs by weight.
PCB solid - any material or substance (soils, articles of clothing) that is contaminated
with more than 50 ppm by weight.
PCB equipment - a manufactured item (transformer, capacitor) that is contaminated with
a PCB liquid or solid and has been taken out of service.
™Ibid., p. 90.
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PCB substance - any substance other than a PCB liquid or solid that is contaminated
with more than 50 ppm PCBs by weight.
Saskatchewan is the exception to this standard and a 5 ppm standard is in effect. A PCB
waste is also a hazardous waste and must be managed accordingly. '
This means
certain disposal, transportation and storage requirements will apply.
6.5.2 Storage and Registration
The federal PCB Storage Regulations has guided the development of provincial PCB
storage regulations. In federal jurisdictions the storage of PCBs is regulated when
storing more than: 100 L of a PCB liquid; 100 kg of a PCB solid; or any combination of
solid and liquid that together contain more than 1 kg of PCBs by weight or any electrical
equipment that contain any of these amounts of PCBs.
Until 1995 the Alberta government prevented hazardous waste generated outside the
province to be disposed of in Alberta. This created a backlog of PCB waste in other
provinces because the Chem-Security incinerator in Swan Hills, Alberta is one of the
only disposal options in Canada. An additional problem was restrictions on
transportation of hazardous wastes in some provinces. With these restrictions in place
storage became the only alternative in some areas.
These barriers no longer exist, therefore the need to store large volumes of PCB waste
should not be necessary. The above figures should serve as a volume guide for storing
PCB waste. When any of these amounts are accumulated, disposal or volume reduction
should be considered. Minimising the amount of PCB wastes in storage not only
reduces potential liability from PCBs, it will decrease additional compliance costs
associated with storing volumes greater than the above amounts. Storage will defer
disposal costs making them subject to fluctuations in market prices. Typically disposal
costs have increased for PCBs and other hazardous wastes. Opening the Canada-USA
border to PCB wastes may decrease disposal costs because of increased competition.
The following considerations, unless otherwise noted, apply to PCB storage facilities
storing more than the above amounts and are necessary requirements for compliance.
These considerations in most cases are simply good practice that should be applied to
storage regardless of the amounts. Storage facilities should meet the following
requirements:

"R.R.S., c. E-10.2Reg. 6,s. 3(0
'SOR/92-507 s. 3 (a)(b)(c)(d).
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•
•
•
•
•
•
•
•
•

PCB wastes are stored away from other hazardous substances so they cannot come
into contact in the event of a release (especially flammables & CI2 (1));
drains and holes in floors must be sealed to prevent releases;
storage area floors must be impermeable (metal or epoxy coated concrete);
equipment/containers are placed on pallets/skids not more than 2 high;
containers must be protected from the elements;
the site must be locked and only authorised persons allowed to enter;
the entrance to any PCB storage area must have a label attached in the form shown
in (150mmX 150mm) figure 6-4;
the storage area is equipped with adequate emergency equipment: protective
clothing (chemical splash goggles, rubber gloves, apron, eye wash station); and
be equipped with materials for containing spills (diking materials, absorbents,
shovel and containers for collecting clean-up residues)

Storage facilities must keep an inventory including the following information:28
•
•
•
•
•
•
•
•

the date the waste was received;
quantity of waste received;
description of waste, including nameplate info, serial # or PCB registration #;
condition of the PCB waste upon receipt and upon removal;
source of the PCB waste;
destination of the PCB waste
name of the carrier delivering and removing the PCB waste; and
the name of the person receiving or authorising the removal of the PCB waste.

A record of the inventory must be submitted to the appropriate provincial or federal
authority twice a year within a 7 day period following Jan. 1st and July 1st. The results
of inspections, remedial action, should be included and records should be retained for 5
years although some provinces only require 2 years.
Submission of these records to
an external authority would only apply to facilities storing more than the prescribed
amount.
The following areas should be inspected for damages: floors, curbs, drains, sides, roofs,
or any other barriers, locks, fire extinguishers, spill response equipment, PCB
equipment or PCB containers. Inspection must also identify any remedial action taken
to remedy defects that are discovered. Appendix F contains sample inspection and
inventory forms.

Ibid., s. 13 (a)(b)(c).
Ibid., s. 14 (a)(b)(c).
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Additional requirements for fire protection and emergency procedures are necessary for
sites storing more than 100 kg/lOOL or greater than 1 kg of PCBs. These requirements
are outlined in the federal regulations. These requirements may be necessary for brokers
of waste and disposal companies, but to the generator they represent added cost that can
be avoided by storing smaller volumes. Generators of smaller volumes may not require
all these additional requirements, however, emergency response procedures, materials
and training should be available at any facility handling hazardous materials and wastes.

Most of the provinces have adopted the federal regulations. In some cases minor
changes have been made. For example, in Manitoba storage of PCB wastes is regulated
when storing volumes greater than 1 kg of PCBs, PCB liquids greater than 5 L or PCB
solids greater than 5 kg; however; like the federal regulations record keeping and
reporting is only a consideration if more than 100 L and 100 kg are stored. For facilities
storing more than 10,000 L or 10,000 kg, fire protection and emergency response
measures are necessary. In BC PCB wastes are classified as 9.2 wastes for registration
and storage purposes, although 9.1 would still be the primary classification for
transportation. Table 6-3 shows the storage amounts that would fall under provincial
regulations, as well as generator registration considerations.
TABLE 6-3 GENERATOR REGISTRATION, REPORTING AND STORAGE APPROVAL AMOUNTS

Province

Amt. requiring generator
registration

Reporting Requirements for
Changes in Hazardous Waste
Generation

BC

5 kg /5 L of PCB waste

Any material change in generation
(amounts and types)

Alberta

Any amount of hazardous
waste (including PCBs)
being consigned
Any amount of hazardous
waste (including PCBs)
being consigned
1L /l kg per month or
if > 500g of a PCB mixture
is consigned
If any amount of subject
waste is stored or generated
(PCB waste inclusive)
> 100 kg of a hazardous
waste or substance is stored
and PCB waste contributes
to the 100 kg.

regulations and user guide do not
indicate requirements for reporting
changes in generation patterns
no reporting necessary

Sask.

Manitoba

Ontario

Quebec

Amt. Requiring
submission of
records or
requiring
approval.
100 kg/100 L
requires registration
100L/100 kg
requires registration
100 kg/100L

any changes (type, amounts) continuos
for 3 months must be reported (amounts
-change of 30% for 3 months)
any changes in type or quantity must be
reported, within 15 days of the change

lOOkg/lOOLwill
require approval

Reporting is on annual basis if PCB are
included in a hazardous waste register,
a PCB register requires record keeping
not reporting.

> 100 kg of PCB
liquids or solids or
> 1 kg of pure
PCBs, must submit
a register to the
Minister for the
facility

any facility storing
only PCB waste
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The standards that apply to containers are the same in both provincial and federal
regulations.
TABLE 6-4 CONTAINER AND LABELLING REQUIREMENTS FOR STORAGE O F P C B WASTES

Containers

Labelling

PCB Solids
Durable to prevent release
or a painted/treated to
prevent rust steel drum
equipped with securely
attached closed lid and
gasket, is 18 gauge or
heavier and not greater
than 205 L

PCB Liquids
Durable to prevent
release, or painted
/treated to prevent rust
closed-headed, doublebung steel drum 16
gauge or heavier, not
greater than 205L

Container label in the
form of Figure 6-2
(76mmX76mm)IfPCB
solid > 10,000 ppm the
label 150x150mm

Container label in the
form of Figure 6-2
(76mmX76mm)IfPCB
liquid > 10,000 ppm
label is 150x150mm

PCB electrical Equipment
Containers must prevent
liquids from escaping, or on
concrete or metal floor with
curbed sides capable of
containing 125% of the liquid
in the equipment or 25% more
than the largest piece of
equipment re than the piece of
equipment with the largest
volume
Container label in the form of
Figure 6-1 (76mmX76mm) If
PCB Eqp > 10,000 ppm label
is 150x150mm,

Source: The Storage of PCB Material Regulations SOR/92-507 s. (9) 5.8 (c).

When PCBs are transported additional TDGR labelling will be required (see section
6.5.3).
When storing any type of hazardous materials the environmental risks will decrease as
the amount decreases. An additional incentive to minimise storage volumes is the
additional compliance costs associated with sites containing more than 100 kg/lOOL.
These additional compliance costs are the costs associated with increased management
requirements for reporting and an increase in emergency response measures such as fire
suppression systems.
6.5.3 Transportation
When transporting PCB materials the Transportation of Dangerous Goods Regulations
(TDGR) apply. Provincial regulations apply when transporting PCB materials within a
province and federal regulations apply when transporting out-of-province. The TDGR
are federal regulations that have been adopted by each province. In special
circumstances the TDGR regulations are not applicable; however, PCB materials must
still be packaged and transported in a safe manner although documentation and labelling
requirements do not apply. The following situations are exempt from TDGR
requirements:
110

PCB samples - Gross weight of the package cannot exceed 10 kg or sample net quantity
cannot exceed either 2 L or 2 kg. Sample packages must be capable of
284

preventing any leak or discharge from the outer packaging.
Small quantities - PCB solids less than 5 kg, PCB liquids less than 5 L and to PCB
mixtures (articles and electrical equipment) when the quantity of
285

PCBs in the mixture is not greater than 500g.
Transport by rail - If the quantity of PCB mixture in the article is in leak free condition
and the item is designed to perform a function other than to solely
contain the mixture and any serviceable electrical equipment
containing not more than 500 L of PCB liquid or mixture, transported
in a normal operating position and is designed to perform a function
other than containment.286
Non-contaminated substances - Substances contaminated < 50 ppm are not subject to
the TDGR.
The exception is Saskatchewan where
transportation regulations apply to any PCB materials
contaminated at 5 ppm.
A waste manifest is necessary to transport PCB waste that is destined for disposal. A
federal waste manifest must be used for out-of-province transport and provincial
manifests for transport within a province. Table 6-5 indicates proper classification of
PCBs for transport. See section 3.4.5. for more complete information on the manifest
form.
TABLE 6-5 PCB CLASSIFICATION FOR TRANSPORT

Shipping name

Primary class

Product ID #

Subsidiary class

Packing Group

PCBs or articles
containing PCBs

9.1

UN2315

9.2

II

Source Transportation of Dangerous Goods Regulations Schedule II.

The following conditions apply to electrical equipment when in transport.
Drained equipment must be:
•

drained for at least 48 hrs.;
'Ibid., s. 2.13 (s).
Ibid., s. 2.19.1
'Ibid., s. 2.19.2
'S0R/85-77 s.
'Ibid., s. 8.71 (6).
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•
•

all openings sealed;
the equipment is equipped with containment to prevent any remaining liquid from
escaping;
inside the containment there must be sufficient absorbent material to absorb the
remaining liquid; containment must be covered to prevent precipitation from
reaching the absorbent material.

•

If the equipment is not drained:289
•
•

it must be placed in a leak proof container;
the capacity of the container will not be less than 125% of the capacity shown on the
faceplate;
contains sufficient absorbent material to absorb 110% of the capacity on the
nameplate; and
the containment should also be covered to prevent displacement during transport.

•
•

Articles that contain more than 500g of a PCB mixture shall not be transported by road
or rail unless contained in a leak free package that is designed for containment in the
event of normal transport.
In addition to the PCB label that must be attached to containers a TDGR classification
label must also be used (figure 6-1, following page). Transport units must display the
correct placarding (figure 6-2 following page).

289

Ibid.,s. 8.71(4).
lbid.,s. 7.34(1).
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FIGURE

6-1 TDGR

CLASSIFICATION LABEL
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FIGURE 6-3 PCB LABEL (CONTAINERS & STORAGE AREAS)
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CONTAMINANT SCHEDULED
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ENVIRONMENTAL PROTECTION
ACT. IN CASE OF ACCIDENT.
SPILL OR FOR DISPOSAL
INFOR MATION, CONTACT THE
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CANADA.
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6.5.4 Export and Import
PCB waste exports/imports must comply with both the PCB Waste Export Regulations
and the Export and Import of Hazardous Waste Regulations. Exports to the United
States require approval from the Unites States Environmental Protection Agency (US
EPA). Until this year the US EPA would not grant approval for the import of PCBs
from Canada. In Oct/95 the US EPA gave approval to an American company requesting
PCB imports from Canada for disposal. In response to these changes the Canadian
government in Nov./95 announced an interim order banning the export of Canadian
PCBs to the U.S..291 This ban on exports has since been lifted. Eventhough this would
now be an option the liability considerations for waste generators in the United States is
a prohibitory factor (see section 5.8).
6.5.5 Management of Transformers
Currently there are no national standards or guidelines for decontaminating PCB
transformers.292 The Canadian Council of Ministers of the Environment (CCME) have
committed to a policy of phasing out PCBs. The majority of PCBs in Canada (83%)
7Q-2

are contained in electrical transformers.
All provinces accept a decontamination
criterion of 50 ppm. Equipment passing this standard can be reclassified as a non PCB
transformer and reused. The exception to this rule is Saskatchewan where the standard
would be 5 ppm.
Present regulations do not indicate surface contamination criteria. Quebec's Draft
Hazardous Substances Regulation outlines a 10u.gPCBs/100 cm standard which will be
used to determine decontamination levels for metal recycling. This is the same standard
adopted by the US EPA. The Ontario Ministry of the Environment and Energy also
accepts a 10|ig/100 cm2 standard for solvent cleaning of impermeable surfaces including
transformer components for recycling.294 In Manitoba and Alberta transformers < 50
ppm can be recycled for their metal content without decontamination or testing. ~
BC has adopted the 10u.gPCBs/100 cm standard as policy for PCB spill clean-up
criteria. Saskatchewan has also adopted the 10|ig/100 cm as policy for surface
decontamination requirements for PCB spills on impermeable surfaces and transformers
can be scrapped for recycling if the dielectric is < 5 ppm..
Environment Canada News Release, Environment Minister Signs Interim Order to Ban the Export of PCB Wastes to the
U.S., November 1 lth. 1995.
292
Proctor and Redfern Limited, PCB Transformer Decontamination Standards and Protocols, prepared for Environment
Canada, Oct. 1994 p. 9.
293
294
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Ibid.,p. 1.
Ibid.,p. 11.

It is illegal for any person to import, manufacture, or knowingly offer for sale any
material contaminated in excess of 50 ppm PCBs. This does not apply to any
equipment that is offered for sale as a necessary and integral part of an immovable
building, plant or structure that is offered for sale. Pole mount transformers are not
considered an integral part of a plant, however transformers located within buildings are
considered to be so.
6.6 PCBs: REUSE,

RECYCLE AND DISPOSAL

Much of the following information has been taken from PCB Transformer
Decontamination Standards and Protocols prepared by Proctor and Redfern for
Environment Canada. The findings of this report have been adopted as policy by all the
provinces except Saskatchewan.
6.6.1 Capacitors and Lamp Ballast
The only option available for contaminated capacitors is high temperature incineration.
Lamp ballast can either be incinerated as whole units or the capacitor can be separated
from other metal components. Metal components are then recycled and the capacitors
disposed of by incineration. This is a form of volume reduction that is commercially
available. Often it is more expensive to employ a contractor for these services than it is
to dispose of the whole unit.
6.6.2 Transformers Reuse
Contaminated transformers ( >50 ppm) can be reused provided they are reclassified as
non-PCB transformers (<50 ppm). Reclassification involves replacing the original PCB
dielectric with a substitute fluid. This process is called retrofilling. The new dielectric
must be tested after a 90 day leach back period has expired. This practice ensures the
fluid remains <50 ppm. If the transformer tests below 50 ppm it can be reclassified.
The benefit of retrofilling and reclassification is the reduction of liability.
There are,
however, negative aspects that must be given consideration.
Conventional retrofilling involves draining, flushing and refilling the transformer.
There are variations on this process including hot flushing and vapour cleaning.
C.J. MacDonald and R.E. Tourangeau, PCBs: Question and Answer Guide Concerning Polvchlorinated Biphenvls. (Ottawa:
Environment Canada, 1985), p. 14.
Ian Webber, "The Retrofill and Reclassification of Polvchlorinated Biphenyl Transformers," in Hazards. Decontamination,
and Replacement of PCB a Comprehensive Guide, ed. Jean-Pierre Crine, Vol. 37 of Environmental Science Research. (New York:
Plenum Press, 1988), p. 144.
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Transformers contaminated <500 ppm can be reclassified by conventional flushing
because most of the PCBs are contained in the oil. In an askarel transformer, about
2.5% of the PCBs are impregnated in the core/coil assembly (paper, steel, wood,
wire).298
The 90 day leach back period is introduced because PCBs from the core will migrate
back into the clean dielectric fluid. The leaching process is continual but in an
operational transformer the majority occurs within 90 days. The leaching process is
driven by the PCB concentration differential between the leaching fluid and the PCB
contaminated core.29
Table 6-6 contains leach back percentages for various
decontamination methods.
TABLE 6-6 LEACH BACK

% FOR TRANSFORMERS < 500 PPM PCBs

Decontamination Method

% PCBs Leaching From Core to Oil

On line to a mobile chemical treatment, in
energised or non energised mode

3-5

Hot retrofill flush with 1.5 volumes of clean , hot
mineral oil

5

Cold retrofill, flush with 1 volume of
mineral oil performed 3 times

clean

10

Cold retrofill with one volume of clean mineral
oil

15

Source: Proctor and Redfern Limited, 1994, Appendix A, pp. 2-3.

The filling and flushing process can generate large amounts of hazardous waste. The
amount depends on the type of method employed, the original contamination of the
transformer and whether the flushing fluids can be reused. Fluid reuse depends on
specific job circumstances, for example secondary flushing fluids can be reused as
primary flushings if their are a number of transformers to be decontaminated.
Transformers with initial concentrations greater than 1000 ppm require multiple
treatments before decontamination is achieved. Askarel transformers with 40 - 80%
PCBs require a series of retrofills.300 Solvents can also be substituted for mineral oil if
more than one flushing will be performed.
Proctor and Redfern outlined the following procedure for a series retrofill:301

Proctor and Redfern Limited, PCB Transformer Decontamination Standards and Protocols, prepared for Environment
Canada, Oct. 1994, Appendix A p. 1.
3()0
Proctor and Redfern Limited, PCB Transformer Decontamination Standards and Protocols, prepared for Environment
Canada, Oct. 1994 p.2.
301
Ibid„ Appendix A, pp. 2-3.
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1. Transformer de-energised and taken out of service
2. Transformer is regasketted
3. Unit flushed with solvent
4. Unit is refilled with an interim fluid that serves as a PCB solvent and dielectric
5. Unit is re-energised and put back in service
6. After several months the unit is de-energised, drained and refilled
7. Process is repeated 3 to 7 times or as many times as required to reach < 50 ppm
8. Unit is reclassified as non PCB if after 90 days fluid is still < 50 ppm
9. The final fluid (either silicone or the last leaching fluid) is placed in the transformer
10. Process can take 12-24 months depending on the state of contamination.
There are also in-situ processes that remove PCBs from the dielectric fluid by
distillation. The process is the same as the above except the system is not flushed with a
solvent, but instead filled with a PCB leaching fluid, connected to a processor and put
back into service. The processor circulates the fluid promoting leaching, and distils the
circulating liquid separating the PCBs. Continual distillation maintains the leaching
fluid at low concentrations which promotes leaching. A remote monitor is used to track
PCB removal progress. The process takes between 18-24 months and can be quite
expensive.
Proctor and Redfern recommended retrofilled transformers originally contaminated
>500 ppm be tested annually to ensure the fluid remains below 50 ppm. If silicone is
used as the final dielectric fluid testing should be conducted for a period of ten years at
5 year intervals. When a reclassified transformer is taken out of service the dielectric
will have to be tested to verify the transformer's status.
Vapour cleaning is another means of decontaminating transformers and is often used to
prepare carcasses for recycling. It can also minimise the leach back. Draining and
refilling with a clean dielectric are still necessary, however, a vapour cleaning step is
added after the unit is drained. Vapour cleaning consists of spraying cold internal
portions of a transformer with trichloroethylene vapour. In the future it is likely that a
solvent substitute will be required because the use of trichloroethylene is likely to be
eliminated because it is an ozone depleting substance. The vapour is generated by
boiling the solvent in an external vessel. Because it is a vapour the solvent volume is
reduced, PCBs are more soluble in the hot solvent and low viscosity allows the paper
and core laminations to be penetrated.

3l)2

Ibi.d., Appendix A, p. 4.
Ian Webber, "The Retrofill and Reclassification of Polychlorinated Biphenyl Transformers," in Hazards. Decontamination,
and Replacement of PCB a Comprehensive Guide, ed. Jean-Pierre Crine, Vol. 37 of Environmental Science Research. (New York:
Plenum Press, 1988), p. 152.
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Research by Webber indicated that it is unlikely that an askarel transformer can be
decontaminated to 50 ppm by vapour cleaning systems. Even if this level is attained it
is unlikely that it would be sustained for longer than a year. Mineral oil transformers
>500 ppm decontaminated to 50 ppm by a vapour cleaning system can remain below 50
ppm. Mineral oil transformers > 1000 ppm will require vapour cleaning as a means of
minimising the amount of waste produced from a conventional drain and flush
304

process.
The decision to retrofill is generally weighed against the benefits and cost of
replacement. Replacement eliminates liability as opposed to minimising it, and it may
be comparable to retrofill in terms of costs. Webber identified the following elements
that should be considered in a cost comparison.
Replacement
•
•
•
•
•
•

cost of transformer and dielectric
miscellaneous fittings
rental of mobile substation during changeover (if necessary)
crane rental
PCB transport and disposal costs
labour costs

Retrofill
•
•
•
•
•
•

dielectric fluid cost
solvent flushing fluid
miscellaneous parts, gaskets etc.
PCB disposal, solvent disposal
costs associated with downtime
labour and analysis to determinePCB level after 90 days.

The above does not include the cost of future disposal that may be required if the
transformer does not remain < 50 ppm. If disposal costs continue to increase deferring
disposal will significantly increase costs. Labour costs associated with managing a
retrofill program will be higher than a replacement program because retrofilling requires
on-going maintenance to test and decommission the units, as well as, the additional
costs of documentation and record keeping for all the equipment.
The decision to retrofill should be made in consideration of the following:

'Ibid., p. 169.
Ibid., p. 144.
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•
•
•
•
•
•
•
•

initial concentration of the oil;
requirements to keep a system energised (no shutdown);
the number and size of transformers to be dealt with;
whether re-use of flushing materials can be achieved;
whether resources are available to administer a program;
is the objective to minimise liability or eliminate liability;
are units in good operating condition; and
are system loads expected to change (leach back increases with increased electrical
load).

Alberta Power based their transformer retrofill program on the following:
•
•
•

transformers larger than 25 kVA;
year of manufacture (1971 or newer); and
< 500 ppm.

The reasoning was that units > 500 ppm would become recontaminated and older units
(pre 1971) would not have a service life long enough to justify retrofill.'
Minimising
environmental liability is best served by replacement. Reducing liability may be the
goal for large operators who could not replace transformers because of the immediate
capital costs.
6.6.3 Recycling
Recycling transformer carcasses for their metal content should be explored if the reuse
option is not feasible. Internal transformer components contain aluminium and copper
and the metal canister can also be recycled. PCB concentrations on the surface of metal
components increases as the PCB concentration of the mineral oil increases.
Transformers with high contamination in the mineral oil will have to undergo a vapour
cleaning process before recycling.
The regulatory review indicated that the 10p.g/100 cm level is accepted in the U.S., is in
draft regulation form in Quebec and constitutes a surface cleanup criteria for a number
of provinces. The Proctor and Redfern report also indicated that metal components of
mineral oil transformers <50 ppm will meet this surface contamination level. These

Proctor and Redfern Limited, PCB Transformer Decontamination Standards and Protocols, prepared for Environment
Canada, Oct. 1994, Appendix A p t .
Shirley Serviss, "Alberta Power's PCB Phase-out Program," in Hazardous Materials Managment. October 1991. p. 55.
308
Proctor and Redfern Limited, PCB Transformer Decontamination Standards and Protocols, prepared for Environment
Canada, Oct. 1994 p. 17.
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transformers could be recycled without special preparation.
The wood and paper
materials would also meet the < 50 ppm criterion for non PCB solid materials.
The Proctor and Redfern Report indicated the following recycling procedures for
various levels of contamination:
Transformers > 500 ppm
Complete decontamination process, metal surfaces and porous materials should be
tested to ensure they are < 10(ig/ 100 cm .
Transformers 200 to 500 ppm
Owners who can initially demonstrate through testing that the decontamination process
employed (solvent cleaning, oil flushing, autoclave) results in metal surfaces at 10|ig/
100cm2 they can be recycled without testing . Porous media should be tested.
Transformers < 200 ppm
Drained transformers can be scrapped as non-hazardous material (recycled) without any
testing of metal surfaces (they will meet the 10(ig/ 100 cm2). Porous media should be
tested.
Wood and paper from internal components may have no recycled value and should be
disposed of as hazardous waste. Transformer oil contaminated < 50 ppm can be
recycled by licensed oil recyclers and reused. Recycling the oil does not eliminate the
PCBs and it does increase the possibility of releasing PCBs into the environment or
generating contaminants of concern. Organisations managing transformers may want to
develop more stringent guidelines for recycling PCB oils as a means of going beyond
compliance or to comply with company environmental policy statements.
6.6.4 PCB Destruction and Disposal
PCB destruction processes can be divided into thermal and non-thermal processes.
Their are 3 types of non-thermal destruction:
•
•
•

chemical;
UV radiation; and
biological.

Non-thermal destruction processes strip chlorine from the PCB molecule leaving an oil

that can be reused. Chemical processes are based on reactions with an alkali metal
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whereby the chlorine is removed as an inorganic salt.310 The biphenyl part of the
molecule polymerizes to form a non-chlorinated polymer (polyphenylene). The mineral
oil can be reused or disposed as a non-hazardous waste.311 UV and biological processes
can decompose PCBs but are not common techniques for electrical equipment. Nonthermal processes are not effective on PCB concentrations >10,OOOppm.312
Thermal processes are more widely used than non-thermal processes. A temperature
>1173 °K over a residence time >2s will completely destroy PCBs. These conditions
will also destroy any contaminants of concern. The combustion products are CO2, H 2 0,
HCL and a small amount of CL2.313 Although thermal processes are capable of
destroying PCBs and other contaminants of concern, the selection of an incineration
facility should require that the facility has an emissions monitoring program. In Canada,
provincially licensed facilities will be required to have an emissions monitoring
program. Such a program should ensure that the facility is not producing any
contaminants of concern and is meeting regulatory standards for emissions of
combustion products.
Transformers to be incinerated are usually shredded. Non-slagging kilns or furnaces
expose shredded parts to temperatures 800 - 900 °C. When exposed to these
temperatures residual PCBs and any combustible components are vaporised.
Combustion gases are then passed through a secondary combustion chamber (1200 °C)
to ensure complete combustion (99.9999% destruction efficiency). The incinerated
metal can either be recycled or landfilled.314 Slagging incinerators expose the metal to a
higher temperature than non-slagging incinerators. The metal components melt and
cannot be recovered for recycling, the slag is landfilled315
In Canada there have been three permitted PCB incinerators. Two mobile incinerators
were operated, one in Goose Bay Labrador in 1990 by O.H. Materials, the other owned
by Ensco Inc. operated in Smithville Ont. from 1991-92. Chem-Security operates both a
rocking kiln and a rotary kiln (non-slagging) for destruction of hazardous wastes
including PCB solids and liquids. They also employ a transformer furnace that
decontaminates whole transformers.316
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6.6.5 Conclusion
Once the status of a transformer has been determined management options can be
considered. In accordance with the waste management hierarchy the reduce option
would be the first consideration followed by reuse, recycle and proper disposal. The
reduce option has largely been eliminated because regulatory measures ban the
manufacture and sale of PCB materials (>50 ppm). Since reclassified transformers may
not remain below 50 ppm there is the possibility, although not great, that PCB liability
could be inherited from the purchase of reclassified units. Avoiding this situation would
be a reduce strategy. Purchasing guidelines prohibiting the purchase of previously
contaminated transformers would eliminate the possibility of such an occurrence.
Purchasing restrictions would not apply to all rebuilt transformers, only those that had
previously been contaminated > 50 ppm.
The second option to consider would be reusing retrofilled transformers. Because the
goal of retrofilling is to reduce liability reusing retrofilled transformers does not apply to
purchasing retrofilled equipment. It would only apply to currently owned transformers.
After considering reuse, recycling of non-contaminated oil and metal components
would be explored followed by disposal at permitted facilities. The following illustrates
how decontaminated transformers could be managed .
< 50 ppm
1. If in good shape refit unit with new components and dielectric.
2. Metal parts can be recycled (no testing required).
3. Porous material recycled or scrapped as non-hazardous waste (no testing required).
4. Oil recycled or disposed of as hazardous waste (depending on company policy).
50 - 200 ppm
1. Metal parts can be recycled (no testing required).
2. Porous material disposed of as hazardous waste.
3. Transformers retrofilled and reused if feasible.
• solvent retrofill or vapour cleaning
solvent regenerated through distillation (if possible)
oil retrofill (reusing fluids as much as possible)
4. PCB liquids and combustible components disposed of as hazardous waste.
200 -1000 ppm
1. Metal components for recycling are flushed with solvent or vapour cleaned to meet
10|j,g/100 cm criterion.

2. Transformer retrofilled and reused if feasible.
solvent decontamination or vapour cleaning
solvent regenerated through distillation (if possible)
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3. PCB liquids and combustible components disposed of as hazardous waste.
Askarel transformers and mineral oil > 1000 ppm
1. Metal components for recycling are flushed with solvent or vapour cleaned to meet
10|ig/100 cm2 criterion.
2. PCB liquids and combustible components disposed of as hazardous waste.
The cost of decontaminating askarel and mineral oil transformers > 1000 ppm may not
always be economically feasible. Recovering metal components in large transformers
can help offset disposal costs. For smaller units this may not be the case and it may be
cheaper to dispose of the entire transformer, metal components and dielectric. This
would have to be assessed on a case by case basis incorporating transportation costs.

123

124

7.0 PCB INVENTORY AND ASSESSMENT AT CP RAIL
The following section presents the findings of the PCB inventory at CP Rail and is
followed by recommendations for future management. A variety of products containing
PCBs may have been used by CP Rail in the past, however, of these products only the
following would still be in use:
•
•
•
•
•

dielectric fluids in capacitors,
dielectric fluids in electrical ballast,
paints used on rail cars and locomotives,
contaminated articles from handling PCBs (gloves, clothing, etc.), and
dielectric fluids in electrical transformers.

7.1 CAPACITORS

PCB containing capacitors are still be in use on locomotives and in fluorescent lamp
ballasts. A program of replacing locomotive capacitors has been implemented as part
of regular locomotive maintenance. The program outlines identification, removal and
storage procedures. This program is in place at CP Rail facilities that perform this type
of maintenance. Replacement has been on-going for a number of years and most
contaminated capacitors have been eliminated. Contaminated capacitors are sometimes
discovered in leased locomotives and are replaced.
7.2 LAMP BALLAST

PCB capacitors are found in the ballast of fluorescent lamps and high intensity
discharge lamps (HID). HID lamps include high pressure sodium and mercury lamps
and are used for both indoor and outdoor lighting. The capacitors are found in the lamp
ballast which is located either within the lamp housing or in a box attached to the
outside of the lamp. Appendix 8 is a guide for identifying PCB contaminated ballast.
The dielectric fluid in ballast capacitors is absorbed in layers of paper. The
concentration of PCBs in this fluid can be as high as 750,000 ppm. and a standard 4 ft.
light fixture will contain approx. 17 g of fluid while larger industrial use ballasts may
O 1 ~l

contain as much as 100 g.
Individually these capacitors do not represent a large
volume; however, large buildings may contain several thousand.

" 7 Tom Maxwell and Byron Day, "Managing PCB and Mercury Contaminants," in Canadian Property Magazine, pp 49-50.
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Although numerous ballasts have been removed and properly disposed of by CP Rail,
there is no program in place for managing ballast. It is probable that a large number are
still in existence, although it would be difficult to estimate this figure. CP Rail
electrical staff encountered during this project were aware that PCBs are contained in
lamp ballast but were unsure of how to identify these ballasts.
7.3 PAINT

The extent of PCB paint use is well documented. Paints used at CP Rail have been
tested to determine whether they contained PCBs, and certain series of cars have been
identified as having contaminated paint. Painting operations use metal shot blast to
remove old paint and prepare the surface for repainting. The blast media can become
contaminated with PCBs if the paint contained PCBs. CP Rail has 2 car painting
facilities. At both these facilities used blast material is collected, handled and disposed
of in compliance with provincial PCB and hazardous waste regulations.
7.4 TRANSFORMERS

CP Rail uses both dry and liquid-filled transformers. PCBs are found only in liquidfilled transformers. Liquid-filled transformers at CP Rail are distribution transformers
used to supply power at a final distribution level from a higher-voltage distribution
system.318 They are typically found overhead on poles, mounted on pads outside service
areas or underground in basement vaults.319 Liquid-filled transformers are divided into
mineral oil filled transformers and askarel transformers (see section 6.2).
In order to develop a management program, a transformer inventory was done for the
CP Rail system. This inventory was established by identifying sites where CP Rail
operates liquid-filled transformers. This information was compiled through discussion
with key CP Rail staff. Sites were visited across the country to record the existence of
equipment. The location and faceplate information from each transformer found either
in use or in storage was recorded in a database. Any past testing or disposal records
were also compiled and recorded in this database. Table 8-1 is a representation of the
information that is contained in this database. This information was used as a basis to
develop recommendations for transformer management.
Comparison of transformer information compiled at various CP Rail sites revealed
inconsistencies in management practices. Some sites had completely documented the
318
H.K. Homfray and D. Boyle, Modern Power Transformation Practice, ed. Raphael Feinberg, (New York: Macmillan Press
Ltd., 1979), p. 215.
319
Cornelius O'Keefe, An Assessment of Toxic Waste Control Policy in Alberta and Ontario; The PCB Example, (Calgary:
University of Calgary, 1991), p. 37.
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testing and disposal process and all tested transformers had been properly labelled.
Other sites had sporadic documentation and had not begun testing their equipment. The
majority of sites ranged between these extremes and lacked complete documentation.
To assist in the development of appropriate management alternatives, it would be useful
to classify transformers according to key common characteristics. The U.S. EPA
classifies transformers for management purposes according to the level of
contamination:
PCB transformers - dielectric fluid > 500 ppm PCB
PCB contaminated transformers - dielectric fluid 50-499 ppm PCB
Non-PCB transformers - dielectric fluid < 50 ppm PCB320
These categories do not adequately reflect the management options available in Canada.
The above categories have been modified and the following transformer "types"
identified.
CP RAIL TRANSFORMER TYPES
Tested transformers
Type 1 transformer - dielectric fluid > 200 ppm PCBs
Type 2 transformer - dielectric fluid 50 - 200 ppm PCBs
Type 3 transformer - dielectric fluid > 5 < 50 ppm
Type 4 transformer - dielectric fluid < 5 ppm
Transformers that have not been tested
Type 5 transformers - manufactured before 1977
Type 6 transformers - manufactured between 1980 and 1977
Type 7 transformers - manufactured after 1980
Type 8 transformers - reclassified units
Type 9 transformers - decommissioned, no longer in the system
The rationale for developing these categories involved information specific to CP Rail
transformers identified from the inventory, as well as information from the regulatory
review (section 6.5) and the discussion relating to the reuse, recycling and disposal of
transformers (section 6.6).

" Ian Webber, "The Retrofill and Reclassification of Polychlorinated Biphenyls," in Hazards. Decontamination, and
Replacement of PCB a Comprehensive Guide, ed. Jean-Pierre Crine, Vol. 37 of Environmental Science Research. (New York:
Plenum Press, 1988), p. 143.

127

7.5 PCB STORAGE FACILITIES

PCBs have been stored at various sites in the system.
identified as having stored PCBs:

The following sites were

Coquitlam (BC) - no contents, registered facility
Ogden (AB)- amount varies with painting schedule
Sutherland (SK)- decommissioned
Transcona (MN) - no contents
White River (ON) - no contents, registered facility
Agincourt (ON) - no contents, registered facility
Angus (PQ) - amount stored within compliance, registered facility
St. Luc (PQ) - amount stored within compliance
7.6 SUMMARY OF FINDINGS

Management of PCB materials at CP Rail is in compliance with current environmental
legislation.
Transformer management was inconsistent from site to site and
documentation of testing programs was a major concern. There is more continuity in
the management of locomotive capacitors and PCB paint waste. Transformers were not
a concern because they are rarely decommissioned and only then do they become a
waste problem. The difference with capacitors and paint waste is that they have been
regularly generated wastes and for this reason not easily ignored.
PCB ballast capacitors like transformers are located throughout the system. Although
some have been removed it is difficult to assess the effectiveness of their management.
The following observations were noted during the assessment/inventory phase:
•
•
•
•
•
•
•
•
•
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labelling of tested transformers was not consistently done;
documentation of test results was inconsistent;
there are no guidelines for testing transformers;
there are no guidelines for decommissioning transformers;
the trend is for electrical work to be done by contractors;
PCB paint blast is managed in compliance with provincial regulations;
there is no program for managing lamp ballast;
storage facilities are managed in compliance with regulations; and
there is an effective program in place for managing locomotive capacitors.

8.0 RECOMMENDATIONS
8.1 TRANSFORMERS

Recommendations for transformer management at CP Rail do not include retrofill and
reuse of equipment. The expertise and manpower necessary to develop and implement a
program are not available. In addition, the numbers of transformers in the system are
fewer than originally anticipated. A retrofill program requires a large number of
transformers to make it economically viable. Minimising the environmental liability
associated with transformers would be served best through a program of replacement.
Contaminated transformers would be properly disposed of, eliminating any potential
threat to the environment.
There are 2 management plan options available for transformers at CP Rail.
Option 1 - Transformers managed according to various provincial regulatory standards
This would require Saskatchewan transformers be managed more stringently than
transformers in other provinces, because of the 5 ppm standard in effect. The benefits
associated with this option are:
•
•

less costly disposal (fewer units to dispose of) and
corporate policy requirements are fulfilled by meeting regulatory requirements.

Option 2 - Transformers managed according to Saskatchewan standards
All transformers would be managed according to same criteria. The benefits associated
with this option include:
•
•
•
•

a higher level of environmental protection is provided;
provides consistency with corporate policy requirements by meeting or exceeding
regulatory requirements;
more appropriate from a sustainable development perspective; and
it provides for consistency in policy.

Because of the higher level of environmental protection afforded by Option 2, this study
recommends its adoption.
The following are recommendations for managing
transformers at CP Rail according to Option 2.
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Tested transformers
Type 1 transformer - dielectric fluid > 200 ppm PCBs
• dielectric fluid should be sent to a provincially approved facility for disposal along
with porous material
• carcass either sent for disposal to a provincially approved facility (metal surfaces
will exceed 10u\g/100 cm without decontamination) or metal components recycled
after decontamination to meet the above criteria
Type 2 transformer - dielectric fluid 50 - 200 ppm PCBs
• dielectric fluid sent for disposal to a provincially approved facility along with porous
material
• metal components recycled (testing not required because surfaces will meet
10|jg/100 cm2 requirement)
Type 3 transformer - dielectric fluid > 5 < 50 ppm
• retrofit with new components and dielectric, and reuse if feasible
• dielectric sent for disposal to a provincially approved facility
• transformer carcass recycled for metal content (testing not required because surfaces
will meet 10|j,g/100 cm requirement)
Type 4 transformer - dielectric fluid < 5 ppm
• retrofit with new components and dielectric (if necessary), and reuse if feasible
• dielectric sent to a provincially approved oil recycling facility
• transformer carcass recycled for metal content (testing not required because surfaces
will meet 10ug/100 cm requirement)
II. Transformers that have not been tested
Type 5 transformers - manufactured before 1977
• priority for testing because of a higher probability of containing PCBs
Type 6 transformers - manufactured between 1977 and 1980
• secondary importance for testing, less likely to be contaminated
Type 7 transformers - manufactured after 1980
• no testing required
• retrofit with new components and dielectric and reuse if feasible
• dispose of as Type 4 transformer
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Type 8 transformers - reclassified units
• testing required after decommissioning to verify < 5 ppm
• if < 5 ppm dispose of as Type 4 transformer
Type 9 transformers - decommissioned, no longer in the system
• all transformers will be reclassified as a Type 9 transformer after successful
decommissioning
If Option 1 is considered, a number of changes would apply to these classifications.
The above classifications would apply to Saskatchewan transformers but changes would
be required for transformer in other provinces. The following changes would apply:
Type 3 transformer - dielectric fluid < 50 ppm
• retrofit with new components and dielectric, and reuse if feasible
• dielectric sent for recycling to a provincially approved facility
• transformer carcass recycled for metal content (testing not required because surfaces
will meet 10fig/100 cm2 requirement)
Type 4 transformers - would not exist
Type 8 transformers - reclassified units
• testing required after decommissioning to verify < 50 ppm
• if < 50 ppm dispose of as Type 3 transformer
Table 8-1 on the following page is an example of a spreadsheet that could be used to
record information for transformers.
Managing transformers according to these classifications will require the reclassification
of transformers at 2 different times during their life cycle. When a transformer has been
tested it will have to be reclassified according to the above types. In addition after a
transformer has been successfully decommissioned it will should be reclassified as a
type 9 transformer. This reclassification will ensure proper life cycle management.
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TABLE 8-1 INFORMATION FOR TRANSFORMER MANAGEMENT
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8.2 LOCOMOTIVE CAPACITORS

A program of replacing these capacitors as part of regular maintenance has been in
existence for a number of years. The recommendation for managing capacitors is to
maintain the existing program.
8.3 PAINT

A situation similar to locomotive capacitors exists for paint blast waste. Currently the
waste is disposed of in compliance with regulations. Because the paints have already
been applied to the cars, source reduction is not applicable. The only source reduction
application would be to ensure the purchase of used units does not have contaminated
paint. The type of paints used on these units should be determined before they are
acquired.
There is an operational consideration that is in use but may not be strictly enforced. The
paint blast material is currently being collected and reused within the process until it is
no longer effective in an effort to minimise waste. To ensure waste volumes are not
needlessly increased, the blast from non-contaminated cars should be collected before
any contaminated cars are blasted.
The management program outlined in the following chapter has excluded paint waste
for reasons of consistency. Electrical equipment is the source of PCB wastes at CP Rail
with the exception of PCB contaminated paint blast waste. Progress in managing the
paint waste has been made. Series of cars that contain PCB paints have been identified
and records are kept regarding which cars have had PCB paint removed. However; the
handling guidelines for PCB wastes identified in the following chapter, could be used as
a guide for handling PCB paint waste.
8.4 LAMP BALLAST

A program of management should be developed for lamp ballasts. This will require an
ongoing effort in conjunction with maintenance of expired lamps. When expired lamps
are replaced, the ballast should be inspected to determine whether it is a PCB ballast. In
addition to removing PCBs from the system, replacement of ballast can be an energy
saving measure because newer ballasts and lamps are more energy efficient. A guide to
identifying PCB contaminated lamp ballast can be found in Appendix G.
In order to reduce the volume of waste and the disposal costs, the PCB capacitor should
be isolated. Ballast size may vary and the PCB capacitor is only a small portion of the
133

ballast. This will also allow recyclable portions of the ballast to be segregated.
Recyclable components include steel and copper wiring. Ballast reduction services are
commercially available
Once a ballast has been inspected, information found in the sample worksheet (Table 82) should be recorded. Information should be recorded for non-contaminated ballast to
ensure they are not inspected more than once. Contaminated ballast should be placed in
storage until amounts warrant volume reduction activities or disposal.
TABLE 8-2 INFORMATION FOR BALLAST MANAGEMENT

CPR
Site

Site Location

Exact
Location

Ballast
Manufacture

# of ballast

Storage
Date

Disposal
Date

8.4.1 Fluorescent Lamp Recycling and Disposal
When expired fluorescent lamps are removed from service they may have to be disposed
of as hazardous waste. In some jurisdictions fluorescent lamp waste will be considered
a hazardous waste and cannot be sent to landfill. Generators are required by provincial
and federal regulations to test and ensure their wastes do not exceed provincial
standards or individual landfill standards. Fluorescent lamp waste may exceed leachate
standards in provinces that have strict limits for mercury. Provincial hazardous waste
regulations should be consulted to determine the leachate standards. If the leachate
standard is exceeded the lamps will have to be disposed of as hazardous waste.
Information from manufacturers can also provide an indication of whether the lamp
waste will exceed leachate criteria.
If fluorescent lamp waste is found to be hazardous it can either be sent to a secure
landfill or recycled. Applying the hazardous waste hierarchy, the preferred option
would be recycling. Recyclable components of fluorescent lamps include glass,
aluminium, brass, phosphor powder and mercury.
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8.4.2 Retrofit Program
A program of ballast and fluorescent lamp replacement could be initiated as part of a
wholesale retrofit, instead of as lamps expire. The benefits would be reduced energy
costs by replacing older fixtures and lamps with new energy efficient lamps and ballasts.
To determine whether this type of program is cost effective, the amount of energy saved
from the new equipment would have to be calculated and translated into a dollar figure.
This would have to be offset against the disposal costs, factoring the increase in
disposal costs over time if the project is deferred. From this information it would be
possible to determine yearly energy savings and the pay-back period for the program.
An additional concern to be taken into consideration would be the availability of
personnel to be involved in such a program.
8.5 PCB Storage Facilities
Currently registered storage facilities should remain registered until contaminated
transformers have been eliminated, after which they could be decommissioned. The
decision to decommission should address the amount of ballast waste being generated
and whether the amount of storage space requires a registered facility.
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9.0 PCB ELECTRICAL EQUIPMENT MANAGEMENT PROGRAM
The preceding recommendations provide a framework from which a management
program can be developed. This chapter presents elements that should be incorporated
for a management program for PCB electrical equipment at CP Rail. As identified in
Chapter 4, improving environmental performance, demonstrating due diligence and
compliance with the corporate environmental policy are the fundamental goals of any
EMS. The PCB management program and its implementation will be the means by
which due diligence and compliance with the CP Rail Corporate Environmental
Protection Policy (Appendix H) are demonstrated.
Upon implementation of the management program, PCB management at CP Rail will
have involved the following activities:
•
•
•
•
•

identifying the problem;
assessing the problem and risk;
developing a management program; and in the future
implementing the program; and
monitoring the program and modifying it if necessary.

9.1 POLICY AND GUIDELINES

As described in Chapter 4, environmental policy includes three related components
distinguished by an increasing level of detail. The PCB management program for CP
Rail would fall into the third level of detail. This would include the program itself, as
well as practice manuals and procedures which provide detailed information on how
specific actions are to be carried out. Previous management practices at CP Rail
illustrates the need for such materials. When procedures for handling contaminated
locomotive capacitors were outlined they were properly managed. Policy and
procedures for managing transformers was not as clear, resulting in an inconsistent
program. Providing the information needed to address the problem should encourage
correcting such short-falls.
To ensure PCB electrical equipment is properly handled, guidelines to assist supervisors
create management programs for their equipment should be developed and distributed to
responsible CP Rail staff. A procedural manual for handling PCBs should also be
developed and made available to CP Rail electrical staff and contractors performing
work on the system. Much of the information that would be included in this manual
could be obtained from previous sections of this report, in particular the regulatory
review. The following topics should be addressed:
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•
•
•
•
•
•
•
•
•
•
•
•
•

PCB background information - hazards;
the status of PCBs at CP Rail;
classification - What is a PCB waste?;
program description;
management of transformers;
management of locomotive capacitors;
management of lamp ballast capacitors;
safety measures;
spill response measures;
storage requirements;
record keeping and reporting (internal and external);
transportation requirements; and
generation and registration requirements.

9.2 PROGRAM DEVELOPMENT

The management program for PCB electrical equipment would be delivered by the
Environmental Affairs department and implemented by CP Rail electrical supervisors.
To ensure CP Rail staff understand what must be done to ensure proper management,
the basic components of developing a management program for PCB electrical
equipment must be indicated. This would include the following activities:
•
•
•
•
•
•
•
•
•
•
•

identifying whether equipment contain PCBs;
testing equipment (if necessary);
labelling equipment (if necessary);
scheduling decommissioning (if necessary);
decommissioning the equipment;
replacing equipment with non-PCB equipment;
placing PCB equipment into storage;
arranging for disposal;
documenting test results, transportation manifests and disposal certificate;
reporting testing and disposal to Environmental Affairs; and
reclassifying equipment after testing, and after removal from the system.

The program should be endorsed by senior management because they have the power to
allocate resources. Proper allocation of resources will encourage buy-in because the
tools to perform expected tasks will be available. The endorsement from senior
management also indicates the importance associated with the program.
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9.3 PROGRAM OBJECTIVES

To guide a program it is important to identify goals, objectives and targets. The goal of
a management program for PCB electrical equipment at CP Rail would be to eliminate
PCB electrical equipment within CP Rail's Canadian operations. To reach this goal the
following objectives would have to be fulfilled:
•
•
•

properly manage PCB contaminated transformers;
properly manage PCB contaminated locomotive capacitors; and
properly manage PCB contaminated lamp ballast.

The following would be targets developed for performance evaluation:
•
•

completion of transformer testing by July 1997, and
elimination of PCB contaminated transformers by the year 2000.

An environmental performance indicator (EPI) that could be used in this case would be
the number of transformers tested as a percentage of the total number of transformers
that require testing. The corresponding EPI for disposal would be the number of
transformers disposed of as a percentage of the total number of transformers that require
disposal. These EPIs would be used in conjunction with target dates, either those
indicated above or other predetermined dates, to demonstrate the proficiency in meeting
these targets.
Target dates have not been developed for locomotive capacitors because they are
already close to elimination. The resources expended to develop baseline information
for locomotive capacitors and lamp ballast would be substantial. Ensuring that
appropriate handling procedures are outlined will help to minimise the environmental
risks for both locomotive capacitors and lamp ballast.
9.4 REPORTING AND DOCUMENTATION

To avoid the information management problems of the past, documentation of testing
and disposal should be retained at a facility level, as well as transferred to a central
system. Those responsible for managing PCB electrical equipment will be required to
report their progress and keep a record of any testing (lab analysis) and disposal
(disposal certificate). A review of past PCB management indicated that documentation
of testing and disposal was incomplete. Locating previous testing and disposal records
had proven difficult because of poor record keeping, the mislocation of information
caused by reorganisation and some instances contractors had maintained records offsite.
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Each CP Rail site that contains PCB electrical equipment should develop a PCB file. If
an environmental file already exists, then PCB information can be combined in this file.
Responsibility for the PCB file (its contents and updating) is the task of the supervisor
responsible for implementing the program. Records should be retained indefinitely and
be kept readily available for inspection, for instance in the case of an audit. The
following information should become part of the PCB file:
•
•
•
•
•
•
•
•
•
•
•

regulations;
a copy of PCB policy, program and procedures;
regulatory correspondences including, generator #, external inspection reports;
copies of internal storage area inspections;
copies of inventory sheets for storage areas;
original copy of final lab analysis;
original copy of certificates of disposal or recycling;
transportation manifests;
lamp ballast inventory records;
audit findings; and
contracts and invoices for testing, recycling and disposal.

Sites that do not store PCBs will not require all the above information. A copy of final
test results and certificates of disposal should be forwarded to Environmental Affairs
upon receipt. This ensures 2 records will be available if concerns arise regarding the
status of equipment.
Testing and disposal should be completed so that information can be forwarded prior to
the following dates:
•
•

test results reported prior to July 1st, 1997 and
disposal of PCB contaminated transformers (class 1&2 transformers) prior to
January 31st, 2000.

A central documentation system should be established to keep records for the system
and allow the management program for transformers to be monitored. A transformer
database has been established at CP Rail. When the status of a piece of equipment
changes, the database would be updated. Environmental Affairs would make these
changes as information is reported. This will enable up-to-date reports on the status of
the program to be produced. A database for both transformers and ballast should
include the information indicated in Tables 8-1 and 8-2. Responsibility for managing
the database should be retained by Environmental Affairs (Waste Management
Specialist). This information will allow the program to be monitored and its
effectiveness evaluated and reported. Information that is generated from audit reports
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should be cross referenced to information in the database for verification purposes. The
PCB Management Program will have to be updated as treatment options and regulations
change.
9.5 TRAINING REQUIREMENTS

As has been previously indicated, training is an important aspect of any successful
program. Unique conditions will determine the exact nature of training at CP Rail.
Training should be directed to those responsible for implementing management
programs for their electrical equipment and those required to handle PCB wastes.
Managers responsible for potential PCB electrical equipment include:
•
•
•
•
•

Signals and Communications Supervisors who operate liquid-filled transformers;
Facility Bridge and Building Supervisors;
Shop Maintenance Supervisors;
Facility Electrical Supervisors; and
Mechanical Supervisors.

The handling of PCB electrical equipment will largely be carried out by contractors.
Contractors licensed to perform high voltage work and handle PCBs will posses the
necessary training. This emphasises the importance of selecting licensed operators.
CP Rail employees will likely be involved in the storage and transportation of PCB
wastes. These individuals should be provided with training. The most effective means
of delivering this training would be to incorporate it into a training program for
hazardous waste handling. A component of this hazardous waste training would focus
on the special considerations for PCBs, such as storage. Personnel that have not been
given adequate training should not be permitted to handle PCB wastes or any other
hazardous wastes.
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10. CONCLUSIONS
A comprehensive approach to hazardous waste management was adopted for this study.
This involved investigating the following topics:
•
•
•

regulatory considerations;
environmental management systems (EMSs); and
theory specific to hazardous waste management.

This information was then applied to the development of a management plan for PCB
electrical equipment at CP Rail. The following considerations were involved:
•
•
•

potential risks involved with PCBs;
treatment methods specific to PCBs; and
program management considerations.

The conclusions of this MDP are:
•
•
•
•
•
•

hazardous waste management should incorporate a life cycle approach;
information management is an integral component of hazardous waste management;
the broader management framework (EMS) should be considered when developing
specific programs;
a management program provides a level of organisation and consistency that
facilitates achieving results;
a management program should establish goals, objectives, and targets and develop
specific procedures for achieving them; and
a program should be monitored and incorporate elements that allow for the
evaluation of the program.

From the research it is clear that a primary force driving the management of hazardous
waste is the legal system, in terms of both regulatory compliance and in demonstrating
due diligence. Regulations provide minimum standards upon which organisations can
develop programs and plan activities. Financial implications of improper management
and non-compliance are substantial and may include: fines, clean-up costs, litigation
costs, and production losses. The avoidance of these costs should be a force motivating
organisations to develop proper hazardous waste management practices. Reducing the
amount of waste generated will decrease contingent costs associated with the risk of an
accident occurring, as well as decreasing fixed costs (treatment costs and any costs

incurred to manage the waste).
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The Canadian regulatory framework has promoted a life cycle approach to managing
hazardous materials and wastes. This approach means hazardous materials are managed
in order to minimise potential negative environmental impacts, from the design phase of
a product until it is disposed of as waste. Regulations developed within this framework
include information requirements that must be fulfilled by the waste generator. These
requirements can be beneficial to the generator because they provide essential
information for developing management programs that encourage waste reduction.
Benefits that can be accrued from this information, such as reduced treatment costs and
the minimisation of potential liability, will only be realised if generators use the
information to develop programs to effectively manage hazardous wastes.
It is important to note that the legal and regulatory framework is constantly changing.
Organisations must be aware of these changes and be able to respond. Tracking change
and determining information requirements are both activities to be coordinated through
an EMS. The EMS should enable an organisation to anticipate regulatory change.
Waste management is only one environmental issue that must be addressed.
Organisations use EMSs to deal with the overall environmental considerations; they
provide an element of organisation and coordination. ISO 14000 is becoming the
standard for EMSs in larger organisations.
The trend in certain provinces and industries is towards increased self-regulation.
Recent court cases, such as the Prospec Chemicals case, and the increased use of
administrative penalties highlights this trend. In Alberta, Alberta Environmental
Protection has begun to use administrative penalties in circumstances where facts are
conclusive that a contravention has occurred.321 DOW Chemicals was fined $300,000
for 2 violations at their Fort Saskatchewan facilities in 1996. Of this penalty $75,000
went to fund research at the University of Alberta for air pollution prevention. Another
$75,000 went to the Alberta Environmental Law Centre to develop a community
monitoring program.322
With increased self regulation regulators may use spot audits of an organisation's
practices and programs as a means of insuring compliance. A management system that
documents relevant information becomes an important consideration in such an
atmosphere. Requiring industry to produce the necessary information for compliance
may allow regulators to concentrate their efforts more effectively. If an external audit
reveals that an organisation cannot produce the documentation necessary for
compliance, the organisation would be more closely monitored by regulators in the
future. The end result would be either improved environmental performance or an
increase in fines and prosecutions. If it is costly for an organisation not to have an

Alberta Environmental Protection, Administrative Penalties. September 1994, p. 1.
Albert Environmental Protection, Creatvie Sentencing Results in Fines and Programs to Protect and Enhance the
Environment, news release No. 96-133, November 18th, 1996, p.l.
322
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effective EMS (fines & prosecutions), the development of an EMS could be a
competitive advantage.
Industries involvement in the development and implementation of programs and
regulations is essential if they are to be effective. Industry participation should be
incorporated for the following reasons:
•
•
•
•

industry has the best understanding of what can and cannot work for them;
solutions can be more flexible and lead to innovation;
industry-developed solutions can be more effective and efficient; and
industry may take ownership of the problem, the program and the solution which
may reduce costs for government.

can also contribute to improving environmental performance, improve the quality of
industry can lead to successful programs and more workable regulations and more
effective enforcement by downsized regulatory agencies who can concentrate on the bad
actors, this will foster some form of competitive advantage.
the counter argument is that industry will have too much influence, the counter
argument to this is that without industry involvement their can be no meaningful
program because they have to implement the program in the first place.
An integral component of this research was to identify elements that constitute
appropriate hazardous waste management practices, and apply these to an existing
problem. The following are generic steps that should be considered when addressing
any hazardous waste management problem:
•
•
•
•

identify regulatory requirements;
assessment of the problem, information gathering (waste audit, inventory);
consideration of management alternatives (apply waste management hierarchy); and
development of a program for on-going management (program development).

Program design should provide for the development of goals, objectives and targets.
They are important factors because they provide structure and allow performance to be
evaluated. They should be developed to be consistent with:
•
•
•
•

corporate policy (corporate environmental policy statement or hazardous materials
policy statement);
regulatory considerations, government programs and policy and industry standards;
resources that have been designated for the program; and
monitoring the performance of the program (dates and timeframes for targets).
145

The following generic hazardous waste/materials management policy can serve as a
guide for organisations developing a policy. If the organisation wishes to achieve
specific results goals, objectives and targets can be incorporated into the policy.
The organisation will adopt a life cycle management approach for managing hazardous
wastes and materials in an effort to minimise the generation of waste where possible
and to properly manage currently generated wastes. Proper management of hazardous
wastes includes:
•
•
•
•
•
•
•
•

the development of purchasing guidelines that minimise the use of hazardous
materials and products;
adoption of a waste management hierarchy;
train employees in all aspects of handling and managing hazardous substances
(labelling, storage, transportation, documentation, reporting);
utilisation of provincially approved contractors for handling and disposal of
wastes;
development of performance standards and programs to meet specific program
goals;
develop an information management
system that incorporates
regulatory
information requirements and internal documentation requirements;
monitor programs and implement changes if goals are not being achieved; and
commit necessary resources to ensure program success.

Policy provides guidance in an organisation to ensure that programs are developed and
implemented according to certain standards. The above policy assumes that an
organisation has developed a corporate environmental policy that indicates an adequate
level of environmental protection and a commitment to meet or exceed regulatory
requirements.
The following hierarchy should be used in the management of hazardous wastes:
•
•
•
•
•
•
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prevent the generation of waste (source reduction);
minimise the proportion of unavoidable waste that is hazardous;
separate and concentrate waste streams so as to make further management activities
more feasible;
reuse (internally as a first resort, off-site as a secondary consideration);
recycle or reclaim material values or utilise energy values in the waste;
maintain unavoidable and non-reclaimable wastes in a form amenable to treatment,
perform treatment operations render effluents and residues less hazardous and
reduced in volume (precipitation, drying, neutralisation, etc.) and;

•

manage remaining hazardous wastes by accepted disposal practices such as
incineration, chemical processes, secure land disposal, etc.. Priority should be given
to destruction processes rather than containment technologies.

The design of a hazardous waste management program should include the following
activities:
•
•
•
•
•
•
•
•
•
•

determine program goals, objectives and targets;
identify those responsible for program development and implementation;
outline proper handling considerations (guidelines or procedural manual);
include training for all employees handling or generating hazardous waste and
materials (if necessary);
document program results and other relevant information;
develop performance indicators;
monitor the performance of the program;
evaluate program performance;
address program shortcomings and implement corrective action; and
communicate and report on the status of the program to relevant stakeholders.

Implementing and managing a program illustrates the importance of information
management in a hazardous waste management system and an EMS. Obtaining and
presenting relevant information is not only of interest to regulators but will encourage
better internal decision-making.
The CP Rail experience indicates the importance of obtaining current and relevant
information. An inventory of PCB materials and electrical transformers provided
information regarding the state of the PCB problem. The program for managing PCBs at
CP Rail had been ad hoc and had not been subject to review. Upon reviewing
management practices recommendations could be made for improvement and specific
goals identified. If accurate information is not available, decisions on how to manage a
problem or implement a program cannot be made. When a program is operational,
information management is once again an important consideration in determining the
effectiveness of the program (performance) and making improvements.
The management of PCBs has been a politically sensitive issue in Canada. The
regulatory environment reflects this reality. The harmonisation of federal and provincial
regulations for PCBs and hazardous wastes would create a less complicated
environment for generators by eliminating duplication and overlap. The present
regulatory situation requires numerous provincial and federal regulations be consulted.
The PCB issue and the regulations that have been developed in response have
contributed to identifying some of the elements necessary for proper management of
toxic substances and hazardous wastes.
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An integral aspect of managing hazardous wastes and substances, such as PCBs, is to
reduce the amount generated. Voluntary programs, such as ARET and the Voluntary
Challenge for green house gas emissions, have been designed to reduce emissions of
specific substances. These types of programs may be an effective means for reducing
waste generation. Future research could investigate the effectiveness of these programs,
as well as determining the benefits for participants.
The financial considerations involved in managing hazardous wastes is a driving force
that requires additional research. When all the costs associated with managing wastes
are identified, the true benefits of reducing waste are revealed. The management and
administrative costs associated with hazardous waste should be factored into any
decisions for minimisation. Future research could involve compiling all the costs an
organisation expends on wastes and comparing the change when different management
scenarios are explored. When economic benefits can be demonstrated, organisations
will be more motivated in their waste reduction efforts. This in turn will generate
benefits from a sustainability perspective because resources are conserved and the
potential for environmental damage is reduced.
Another area requiring further research involves determining the financial benefits an
organisation receives by implementing an EMS. Is a company with an effective EMS
worth more than the company that is not as proactive with their EMS? An effective
EMS can reduce costs as has already been indicated. However, an EMS can increase
the value of an organisation in other ways. For example, adoption of ISO 14000 may
create increased marketing opportunities because organisations may require ISO 14000
certification as a requirement for doing business. In the same manner not adopting ISO
14000 may limit an organisations marketing opportunities.
It is clear that the 'out of site out of mind' mentality that once prevailed in managing
waste is no longer applicable. If there is not a system or coordinated action to address
hazardous waste an organisation will pay financially, whether in terms of regulatory
penalties or in terms of additional overhead incurred from managing the hazardous
waste. A coordinated approach to managing hazardous waste requires assessing the
current situation and then developing programs to address any problems. To be
effective a management program must clearly define goals, objectives and targets, as
well as obtain relevant information, report information and monitor performance so
improvements can be made.
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APPENDIX A: TOXIC SUBSTANCES LIST
Name or Description of Substabnce

Type of Regulation Applicable

1. Chlorobiphenyls that have the molecular formula
C12H0.nCn in which "n" is greater than 2.

(a) Prohibited commercial, manufacturing or processing
uses
(b) Maximum concentrations in products
(c) Maximum quantities and concentrations that may be
released into the environment
(d) Treatment and destruction of waste (SOR/90-453, s.
5)
(e) Prohibition of the export of waste (SOR/90-453, s. 5)
(f) Storage of PCB material (SOR/92-507, s. 1)

2. Dodecachloropentacyclo (5.3.0.02,6.03'9048) decane

Prohibition on manufacture, use, processing, sale,
offering for sale or import, except for certain uses
(SOR/96-237, s. 5)

3. Polybrominated Biphenyls that have the molecular
formula C12H10.nBrn in which n is greater than 2

Prohibition on manufacture, use, processing, sale,
offering for sale or import, except for certain uses
(SOR/96-237, s. 1)

4. Clorofluorocarbon: totally halogenated
chlorofluorocarbons that have the molecular formula
CnClxF(2„+2-x)

(a) Quantities that may be manufactured or imported
(SOR/94-408,s.24)
(b) Prohibition on manufacture, use, processing, sale,
offer for sale, import or export except for authorized
uses (SOR/94-408, s. 24)

5. Polychlorinated Terphenyls that have a molecular
formula C i g H ^ d , , in which "n" is greater than 2

Prohibition on manufacture, use, sale, offer for sale, or
import, except for certain uses (SOR/96-237, s. 6)

6. Asbestos

Limited atmospheric releases from asbestos mines and
mills

7. Lead

8. Mercury

Limited atmospheric releases fromsecondary lead
smelters
Limited atmospheric releases from chlor-alkalai mercury
plants

9. Vinyl Chloride

Limited atmospheric releases from vinyl chloride and
polyvinyl chloride plants

10. Bromochlorodifluoromethane that has the
molecular formula CF2BrCl (SOR/90-582)

(a)Quantities tha may be manufactured or imported
(SOR/94-408, s. 25)
(b) Prohibition on manufacture, use, sale, offer for sale,
import or export, except for authorised uses (SOR/94408, s. 25)

11. Bromotrifluoromethane that has the molecular
formula CF3Br (SOR/90-582)

(a)Quantities tha may be manufactured or imported
(SOR/94-408, s. 25)
(b) Prohibition on manufacture, use, sale, offer for sale,
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import or export, except for authorised uses (SOR/94408, s. 25)
12. Dibromotetrafluoroethane that has the molecular
formula C2F4Br2 (SOR/90-582)

(a)Quantities tha may be manufactured or imported
(SOR/94-408, s. 25)
(b) Prohibition on manufacture, use, sale, offer for sale,
import or export, except for authorised uses (SOR/94408, s. 25)

13. Fuel containing toxic substances that are
dangerous goods within the meaning of section 2 of
the Transportation and Dangerous Goods Act and that

Prohibition of importation and exportation (SOR/91486)

(a) are neither normal components of the fuel nor
additives designed to improve the characteristics or the
performance of the fuel; or
(b) are normal components of the fuel or additives
designed to improve the characteristics or the
performance of the fuel, but are present in quantities
or concentrations greater than those generally accepted
by industry standards (SOR/91-485)
14. Dibenzo-para-dioxin that has the molecular
formula C 12 H 8 0 2 (SOR/92-266, sched.)
15. Dibenzofuran that has the molecular formula
C12H80 (SOR/92-266, sched.)
16. Polychlorinated dibenzo-para-dioxin that has the
molecular formula Ci2H(8.a)02Cln where "n" is greater
than 2. (SOR/92-266, sched.)
17. Polychlorinated dibenzofurans that have the
molecular formula Ci2H(8.a)OCln where "n" is greater
than 2. (SOR/92-266, sched.)
18. Tetrachloromethane (carbon tetrachloride, CCI4)
(SOR/93-213, sched.)

(a) Quantities that may be manufactured or imported
(SOR/94-408, s. 26)
(b) Prohibition on manufacture, use, sale, offer for sale,
import or export except for authorised uses (SOR/94408, s. 26)

19. 1,1,1 -trichloroethane (methyl chloroform, CC13CH3) (SOR/93-213, sched.)

(a) Quantities that may be manufactured or imported
(SOR/94-408, s. 26)
(b) Prohibition on manufacture, use, sale, offer for sale,
import or export except for authorised uses (SOR/94408, s. 26)

20. Bromofluorocarbons other than those set out in
items 10-12 (SOR/94-407, sched.)

(a) Quantities that may be manufactured or imported
(SOR/94-408, s. 27
(b) Prohibition on manufacture, use, sale, offer for sale,
import or export except for authorised uses (SOR/94408, s. 27
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21. Hydrobromofluorocarbons that have the
molecular formula CnHxFvBr(2„+2-x-y) in which 0<n<3
(SOR/94-407, sched.)

(a) Quantities that may be manufactured or imported
(SOR/94-408, s. 27
(b) Prohibition on manufacture, use, sale, offer for sale,
import or export except for authorised uses (SOR/94408, s. 27)

22. Methyl Bromide (SOR/94-747, sched.)

(a) Quantities that may be manufactured or imported
(SOR/94-746, s. 21
(b) Prohibition on manufacture, use, sale, offer for sale,
import or export (SOR/94-746, s. 21)

23. Bis(chloromethyl) ether that has the molecular
formula C2H4C|20 (SOR/96-238, Sched.)

Prohibition on manufacture, use, sale, offer for sale,
import or export except for authorised uses (SOR/96237, s.7)

24. Chloromethyl methyl ether that has the molecular
formula C2H5C10 (SOR/96-238, sched.)

Prohibition on manufacture, use, sale, offer for sale,
import or export except for certain uses (SOR/96-237,
s.7)

25. Hydrochlorofluorocarbons that have the molecular
formula CnHxFyCl(2n+2.x.v)in w h i c h 0<n<3 (SOR/95575, Sched.)

(a) Quantities that may be manufactured or imported
(SOR/95-576, s. 24)
(b) Prohibition on manufacture, use, sale, offer for sale,
import or export (SOR/95-576, s. 24)
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Consignor (generator) provincial
registration number, G xxxx.
Complete company name and address as
2.
indicated on generator application.
3.
Actual source of waste - legal or street
address (as indicated on generator
application form).
Receiver mailing address and registration
number.
Receiver location.
Solid or liquid.
Waste name.
Classification number, UN xxxx.
If liquid, give volume in litres. If solid, give
weignt in kilograms.
10. Number corresponds to placard.
11. Packing code I, II or III as perTDGA.
12. Number and type of container as listed on
back of form.
13. Date and time shioment left generator.
14. Estimated date of arrival (at final
receiving site).
IS. Printed name, signature and telephone
numDer for contact at generator.
16. Carrier provincial registration number,
C xxxx.
1.

_A

17. Complete company name and address.
i s . Motor vehicle registration number.
-]o_ Printed name, signature and teiepnone
number for contact at transporter.
20. Cross-reference to other manifests if
necessary (serial transporters or previously
shipped).
21. Receiver provincial registration numoer,

R xxxx.
22.
23.
24.
25.
26.
27.
28.

Receiver name and mailing aaaress.
Receiver location.
Date and time shipment received.
Quantity received, L or kg to correspond
with section A.
Comments.pertaining to discrepancies.
01 - 09 as listed on back of form.
If necessary, has treatment of the
packaging or vehicle been carrieo out?
If 09, describe.

29.
30. Subsequent transfer, if appiicabie.
31. Printed name, signature andteieohone
number of person certifying receipt.
32. Press hard, 6 copies being produced.
3 , Deposition of paper copies listed on all
six. Those mailed must be sent within
2 working days.
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APPENDIX C: B.C. GENERATOR REGISTRATION AND UPDATE FORMS

Schedule 5
{B.C.

Rri.

U2/V2.I

FORM | A d .
llUUaJ Gtncrvor
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RegKin

THIS FORM IS AN ( N r r i A L GENERATOR REGISTRATION REPORT
MADE UNDER SECTION J3( I) OR (2) OF THE SPECIAL WASTE REGULATION
[ n u r u c u o n i PLEASE PRINT
(11 Complete a wrpatate form if ihere are more than one feneration sue
iZ) Send Conies I ana 2 ic:

The fictional \ * n t Manajer reipor.itbie I1

(3) Retain Copy J for your records.

GENERATOR:

Name oi Generator

f d d r c s t ' (Full Postal Mailing Addressi
Note:

I f Ihe

cenerotor n a company in B n m h C^lumbi

; p r o d d e d . Enter [£<

corporate name or. if a pannerifiip or proprietor)
business under > •-01T3

: name ot the principalis)- If the [eneraior

i h i i i n o u U i i n j be entered.

: . SPECIAL WASTE DESCRIPTION isee noiei oclc

Was:;

Identification
Proojcea/
30-Jav

NOTES:
Pbywcjj State:

I

W u i c Identifies

Name or * ' t t U ; lai TDG Regulations c l a i j i f i c d Special YV'utes — enter PIN.

= Lioaid: S « Solid; G = G u :

X • sludee.
TDG Clan ana *3*te name in

jccanlance wim TDG Reguiauoni. tbt special waste* n « resuiaiea b> TDGR- enter " W A " ^Of PIN and TDG
Class, use dcfittea special *»sie name.
No*

in siorate: Amount curreniiv on sue.

etciiwtin* j n v aj

Prcwucec/30-dav period; eiitmau: of amount produced.
Ulitt:

Us*

metric, hires ot kjiocruns i L Or lt(J.

H s n d i i n | codes:

01 Storare;

OS bioioeieal

03 :nemui treatment:

i)6 landfill,

<M pnyi-.cai treatment:
C e n « i u o n Code*;

08 otfters. please n
•N lanafarminr;

treatment:

01 cnetntcaJ treatment:

07 recycled;

-A » rerverjtea one lime onh

B = jenerated inierwtittcs

.-encratca continuously.

BU51NES5 GENERATING SPECIAL WASTE;
}i

General Business T>pe iSawiniil. Restaurant. Petroleum Refinery, etc.;

cSoectaY Waste, te.g.

}c.

Jd.

T C M T B spra* eooul)

Address of SPECIAL WASTE GENERATION SITE:

D U i e r l h a i M U i w d >• icCMOa i aboirc.i

Pleas* Hate iuil C m c u n . Same it'Special W i m u beine. manjeea 0 - ;

M W « i i ' o i S P E C I A L WASTE MANAGEMENT SfTE:

Cm

CERTIFICATION
c i f t i o r m j i t u n p r o v i d e d e n t m i f o r m is c o r r e c t a r i d c o m p l e t e

IE

SIGNATVU

TC-tFMOWt WUMiEU

SKTttrMfO}

TOR MINISTRY USE ONLY;

Rtfiofl: L M

VI

TN

CA

OP

Location c o o r s n s i u oi Present Special w « i i Generation Site
Uutuoe:

Dec

Mid

Sec.

Star.oarfl Inouiinai Clatiiftcatioa Ci*ae

_

OK

.

are:
Lonfitucc;

I

_

3PWA5TE-

ENTRY*

DATE:

INITIALS

SPCW:

ENTRY i :

DATE-

INITIALS

. 3CG*_
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Srba4«W i — CMIttHMd

FORM IB [i 4 J )
Getteruor a t g i . i r u i o n U«<Uie

THIS FORM REPLACES/RF-NFWS/UPDATES THE FOLLOWING SPECIAL WASTE INFORMATION REPORTED ON THE PRE
VIOL'S GENERATOR R E G I S T R A T I O N REPORT, DATED

FOR BCG

BY

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

,

PLEASE PRINT
( I ) C o m p i e u Ihit 101m if there ; u i any changes in the Special WM>« Quasuny, Generaiioa SiU. m Manage mem SIM, from the I n i m l
Regit-Item.
(_1 Send Copies i a n a : lo The Regional W n t e M t n i f t-r responsible fut the special waste |rtXT»UCHi sue
i l l Retain Copy 3 lot your r e c o r d s .

I,

GENERATOR.

Name of Generator-

Address: iFull Poitai Mailing Address)

Cur

r w —

Ca—w

•*•_ O -

Note- If the generator n a c o m p a n y in British Columbia the registered compan-r najt>e and address rauu be provided,. Enter Ut
corporate na/ne or. if a partnership or proprietorship, ihe n i m of the principalis!. If the ( n u n i o r tnicnos IO carry on
business under 2 :urp_rair name or Style, this should also be c a i e r r d .

SPECIAL WASTE D E S C R I P T I O N : [see n o u n beiowj

W a n e Identification
TDG
Class

Now in
sioraet

j Produced/
30-dav

'

Units
L or kg

Handling
Code

Getseritio
Cooe

NOTES.
Phvsicai State:

L • Liquid: 5 « Solid. G - Gas; X • sludge.

W'usc Identification:

N a m e 01 Waste: <a) TDG Reguiauons cUwified Special Waste* — esster PIN. T D G Class and wsaie tuune in
accordance with T D G Regulations, (b) special wastes not regulated by TDGR, rater "K/A" far PIN and TDG
Class, use d e n n e d special waste name.

Quanutv:

Now m .toroge: Amount carrenily on siic. excluding any anaosnus in "temporary storage '
ProoucedOO-day period: estimate of amount produces;

Unitv

Use metric, liLre* or L1I0—ms i L o r kg)

H-noiing cooes:

'-11 Si o r a t e :

05 bioioftcal

02 -hermit/treatment;

Generation C.Joes:

0 1 ottser. wlr-.r- - p e a f .

treatment:

.,

0 9 Las- !*—inr.

• 3 cnemicai treatment:

06 l u d f i l l :

lOoff latest

'M onvsicai treatment;

07 recvcUd:

A • generated one u m c only:

B • [cncfaied inter—utienilv:

BUSINESS GENERATTNG S P E C I A L WASTE:
?j_ Genera; Business Type 1 Sawmill. R e s t a - n n i . Perroeurn Refinery, etc.)

3b. Source or acraaJ C T P C C _ (.erjerannr. Hie Special Waite.
3c Address 01" S P E C I A L W A S T E GENERATION SITE.
FORMER A d _ — s 01 Special Waste Generation Site:
P R E S E N T A o d ~ i at Specrai Waste Generation Site:
3d. 1 Plea—: siate fail C o m p a n y Name if SoectaJ Waste is b a n g natuurca by a coapaary o _ e i
FORMER A d d r e s s of Special Waste Massaecnscni Site:

Go

P R E S E N T A d _ — * ot Spccuu Waste Mattaterrscnt Site:

Cur

; _ B as r

P—
*—

CERTIFICATION

I certify um tac miormaoon proy«»od 00 ifut form is correct and
3*TT <l"WDi

"£Lt—*>-rt

=OR M I N I S T R Y '.'SE ONLY:
Aecion: LM

;unojJ6 Inauur.ai Cm

ARanVE REPORT:

3CO

BCCf:

ENTRY: _

ENTRY _

.PUASTE.

^A—.

INITIALS

SPWASTE:

OATE-

c

DATE

INITIALS.

SPCW

DATE:

PfTV

^comoN:
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IC.UUI CJQC

SUPPLEMENTARY REPORT:

REPLACES QCG

ES

'.0

_

DElXTtON

YES

REPLACED 1Y3CG.

_ INITIALS:
INITIALS.

'-a _

:

APPENDIX D: EMS SYSTEM REQUIREMENTS
1.0 Environmental Policy
Top management shall define the policy insuring:
•
•
•
•
•

it is appropriate to the nature, scale, environmental impacts of its activities;
it includes a commitment to continual improvement and pollution prevention;
includes a commitment to comply with relevant legislation and other requirements
the organisations subscribes to;
provides a framework for reviewing environmental objectives;
is documented implemented and communicated to all employees; and is available to
the public.

2.0 Planning
2.1 Environmental Aspects - The organisation shall establish procedures to identify
environmental aspects of its activities that will have significant impacts on the
environment. These impacts are considered when setting environmental objectives.
2.2 Legal and Other Requirements - Procedures must be established to identify legal and
other requirements applicable to the environmental aspects of its activities.
2.3 Objectives and Targets - the organisation shall establish and document
environmental targets and objectives at each relevant level of the organisation that are
consistent with the environmental policy including a commitment to prevention of
pollution.
2.4 Environmental Management Programme- Programme (s) should be established and
maintained to achieve the objectives and targets that include (1) designation of
responsibility for achieving these within the organisation and (2) the means and
timeframe by which they are to be achieved.
3.0 Implementation and Operation
3.1 Structure and Responsibility - Roles and responsibilities are defined, documented
and communicated to facilitate effective environmental management. Management will
provide resources essential to implement and control the EMS (human resources,
technology and financial resources).

161

3.2 Training, Awareness and Competence - Training needs shall be identified and
training provided to those employees whose work may impact on the environment.
3.3 Communication - Procedures for internal communication and with external
interested parties shall be established and maintained.
3.4 Environmental Management System Documentation - Information shall be
maintained describing the core elements of the management system.
3.5 Document Control - Document control should insure that documents required by the
standard can be located, are periodically reviewed and approved for adequacy by
authorised personnel. Relevant documents are available at locations where operations
essential to the effective functioning of the system are performed, obsolete documents
are promptly removed and obsolete documents retained for other purposes are suitably
identified.
3.6 Operational Control - The organisation shall identify operations associated with
identified environmental impacts. These operations shall be planned, including
maintenance, to insure they are carried out under specified conditions by establishing
documented procedures where their absence could lead to deviations from the
environmental policy or objectives. Operating criteria shall be stipulated in the
procedures and procedures are established related to the identifiable environmental
aspects of goods and services used by the organisation and communicating relevant
procedures and requirements to suppliers and contractors.
3.7 Emergency Preparedness and Response - Procedures shall be established and
maintained to identify potential accidents and emergency situations, and for mitigating
and preventing any associated environmental impacts. These procedures shall be tested,
reviewed and revised particularly after an occurrence.
4.0 Checking and corrective action
4.1 Monitoring and Measurement - Procedures shall be established and documented for
monitoring and measuring on a regular basis the key characteristics of activities that
have significant impacts on the environment. This shall include the recording of
information to track performance, relevant operational controls and conformance with
the organisations objectives and targets. Monitoring equipment shall be maintained and
records kept. The organisation shall establish and maintain a documented procedure
for periodically evaluating compliance with relevant environmental legislation.
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4.2 Non-conformance and corrective and preventative action
Establish and maintain procedures for investigating and correcting non-conformance,
that include:
1. identifying the cause of the non-conformance
2. identifying and implementing the necessary corrective action
3. implementing or modifying controls necessary to avoid repetition of the nonconformance
4. recording any changes in the written procedures resulting from the corrective action
4.3 Records - The organisation shall establish and maintain procedures for identifying,
maintaining environmental records. The following areas should be included:
•
•
•
•
•
•
•
•
•
•
•
•

information on applicable environmental laws and other requirements
complaint records
training records
product process information
product information
inspection, maintenance and calibration records
pertinent contractor and supplier information
incident reports
information on emergency preparedness and response
records of significant environmental impacts
audit results
management reviews

4.4 Environmental Management System Audit - The organisation will establish and
maintain a program for environmental management systems audits:
to determine whether the system conforms to planned arrangements and this standard,
and to determine whether the system has been properly implemented and
to provide information on the results of audits to management.
4.5 Management Review - Top management shall review the EMS to insure its
continuing suitability and the results documented. The review should address the
possible need for changes to policy, objectives and other elements of the EMS.
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APPENDIX E: CRITERIA FOR ENVIRONMENTAL INDICATOR
SELECTION
Source: Schipperus, Adrienne. Environmental Reporting. Calgary: University of Calgary, 1995.

Policy Relevance and Utility for Users
1. Responsive to Change
The indicator should show changes and trends in the environment or in an environmentrelated human activity, ideally within a fairly short time frame. Also they should be
flexible in order to respond to new scientific information and changes in public
attitudes.
2. Understandable
The indicator must be simple and clear, its significance should be fairly obvious and
easily understood by those non-specialists intended to make use of them, particularly in
the context of the issue to which it is related.
3. Relevance
The indicator should be relevant to stated goals and objectives as well as to policies or
issues of concern. Also indicators should be relevant to peoples lives by relating to the
things that people value or with which they can identify.
4. Useful and purposeful
The indicators should represent matters which require attention and action. They must
tie into human necessity and political imperatives.
5. Clarity
The indicator and its significance should not depend on subtle or complex
interpretations but should be capable of being readily understood by the public and nonspecialists. Putting the information in a visual format, such as graphics or a tabular
form, may be beneficial in this respect.
6. Utility
The indicator should be selected and rationales developed with close attention to needs
of potential users.
7. Comparable
The indicators should transcend boundaries between corporations and countries. This
means they should be comparable between countries and corporations.
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8. Efficiency
Indicators should serve more than one purpose. They should provide feedback for
planning and management.
9. Clarity of interpretation
They should clearly defined and unambiguously interpreted, and not easily distorted or
misused.
10. Policy Focus
they should drive policy and practice in the right direction, for example, promote
prevention and not focus on cures.
11. Scalers
There should be mechanisms to indicate the scale of the problem.
Analytical Soundness
1. Scientific Validity
The indicator has to be technically sound, consistent with scientific understanding of the
system or elements being described and its significance. Its attributed significance
should be scientifically defensible.
2. Representative
The information that an indicator conveys should present a representative picture of
environmental conditions, pressures on the environment or society's response.
3. Lend itself to being linked to economic models, forecasting and information systems.

Measurability
1. Data Availability
The indicator should be supported by sufficient data (more than one time period) to
show trends over time and be readily available. The security of data monitoring
programs should be reasonably stable to ensure comparable data in the future.
2. Target or Threshold
Ideally an indicator should have a target or threshold against which to compare it in
order that users are able to assess the significance of the values associated with it.
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3. Trends
Indicators should be chosen which illustrate changes or trends within a fairly short time
frame.
4. Consistency
They should be consistent with existing data series and indicators already in use by
others with whom comparisons might wish to be made. Enables comparisons over time
and space.
5. Time
The amount of time required to obtain an indicator may affect the relevance of the
indicator.
6. Cost
The cost associated with obtaining the SOE indicator can be prohibitive. The cost of
obtaining or using the indicator should correspond to the importance of the results.
7. Updated at regular intervals in accordance with reliable procedures.
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APPENDIX FrSAMPLE INSPECTION AND INVENTROY SHEETS
Date:
Part A: Facility Inspection
Equipment
lock

Defective Y

No

Description

Remedial Action

Date Tal

floor
drains
sides
roofs
curbs if applicable
other barriers (specify
fire extinguishers if
applicable
fire alarm system if
applicable
fire suppression if
applicable
spill response

Part B: Container and Equipment Inspection
Item/Container #

Defective Y

No

Description

Remedial Action

Date Taken
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APPENDIX
BALLAST

G: IDENTIFICATION

OF PCB

CONTAMINATED

LAMP

The following information has been adapted form the Environment Canada document
Identification of PCB Contaminated Lamp Ballast.
Fluorescent lamp ballast are mounted between the tubes and are protected in a metal
container. High intensity discharge lights differ in appearance from fluorescent lamps,
but require ballast for starting and controlling the lamp circuitry. The ballast in an HID
lamp is either enclosed in its own box and fastened to the outside of the light fixture or
located inside the light housing. (See figures on the following pages).
Ballast typically contain a reactor (core/coil assembly) a thermal protector and a
capacitor can. The capacitor is the part that may contain PCBs (see photo below).
Fluorescent ballast also contain an asphalt/silica compound that helps dissipate heat
and protect from moisture. This material may also contain PCBs. The PCB content of
the capacitor depends on its voltage and capacitance rating. If there is evidence of
leakage on the ballast proper PPE should be worn.
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HID lamp with ballast enclosed
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f3C

Fluorescent lamp ballast location
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To determine whether a ballast contains PCBs the manufacturer codes must be
interpreted. This will reveal the date of manufacture and possibly the dielectric fluid
used in the capacitor. The following section outlines how to interpret these codes.
Step I - Determine if the ballast is labelled as non PCB
Newer ballast will be labelled NO PCBs by the manufacturer. This will be either
engraved on the ballast or printed on it. If there are no markings or it cannot be read,
the date of manufacture will have to be used to determine whether the ballast contains
PCBs.
Step II - Identify manufacturer
The manufacturer catalogue and date codes can be used to identify whether the ballast
is PCB free or not. If a ballast was manufactured after 1980 it will not contain PCBs.
The date of manufacture is usually coded and each manufacturer uses a different code.
After the manufacturer has been identified determine the date by applying the codes
outlined in the following section.
Step III - Catalogue/date code interpretation
Use the following information to determine whether the ballast contains PCBs.
Step IV - Contact manufacturer
If it cannot be determined from the date codes whether a Ballast contains PCBs, or
there is some other discrepancy the manufacture can be contacted for more information.
Aerovox Canada Limited (capacitor manufacturer)
Aerovox stopped using PCB capacitors in 1979. Prior to 1979 the catalogue codes
looked as follows: P 193 FC. The 5th unit in this code identifies whether the unit
contains PCBs. An F indicates a PCB capacitor a G or R indicates a non PCB
capacitor. In this case the F indicates PCBs.
Catalogue codes after 1979 were in the following form Z 93 P 3417 E. If the code is in
this form it is non-PCB. Aerovox manufacturing dates are given in the following code:
8252. This indicates the capacitor was manufactured in the 52nd week of 1982. Since
they stopped using PCB capacitors in 1979 this example would not contain PCBs.
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Below: Aerovox capacitor

Advance Ballast
Advance ballast are supplied by Phillips Lighting of Canada but use different date
codes from Phillips. Date codes are in this form 1-90. This would be a ballast
manufactured in January 1990. Ballast manufactured from 1979 onwards will not
contain PCBs. Those manufactured in 1978 and before may contain PCBs.
Allanson fluorescent ballast
Allanson switched to non PCB capacitors in 1980. Prior to 1987 the date code
consisted of 2 letters e.g. DM. The first letter represents the month and the second the
year. In this case the D represents April. The letter A - January, B - February etc., etc..
The 2nd letter represent the year, A - 1969, B - 1970 etc., with the letter Q omitted. M
would represent 1981. Ballast with a second letter M - T would not have PCBs. In
1987 a numeric code was introduced and any ballast with a numeric code will not
contain PCBs. Ballast with the second letter between A-N should be treated as PCB
ballast.
Allanson HID ballast can be identified by checking the type number on the ballast
nameplate. If the number has the prefix N the ballast does not contain PCBs if the N
does not appear the ballast contains a PCB capacitor.
Canadian General Electric (CGE)
CGE stopped using PCB capacitors in their ballast in March of 1978. The following is
a manufacturing code: 17A28E. If the final letter is an E or in combination with E e.g.
El, ER or EW the ballast does not contain PCBs (see photo on following page). If it is
an N or an A it should be treated as PCB containing. If the last letter is a T the date
code stamped on the housing should be used to determine whether PCBs are present. A
date code of 2811 is interpreted by reversing the first to letters to obtain the year, in this

173

case 1982. The second and fourth numbers represent the month in this case November.
If a W appears after an E or T this indicates an extended warranty.
Below: CGE lamp ballast

Holophane Canada
Ballast manufactured prior to 1978 contain PCBs, 1978 to 1980 could contain PCBs
and those manufactured after 1980 do not contain PCBs. An alphanumeric label on the
capacitor will indicate if PCBs are present. Only if the capacitor is accessible can it be
determined whether it contains PCBs. The code will either begin either BAA or BAB
followed by 3 digits. BAA capacitors contain PCBs, BAB capacitors do not contain
PCBs.
Magnatek Polygon
Magnatek date codes are as follows
218 XX XX manufactured pre 1968
J XX XX
manufactured after late 1967
W XX XX
manufactured after 1977
The 4 Xs are numbers representing the month and year of manufacture. For example, J
67 12 would mean December 1967. If the ballast was manufactured after July 1980 it
will not contain PCBs. Ballast manufactured after January 1978 contain PCBs unless
they have a NO PCB label or a green sticker. If High Power Factor appears on the label
and the ballast was manufactured before 1978 it contains at least one PCB capacitor.
This applies to both HID and fluorescent ballast.
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Magnatek Universal Manufacturing
Since 1978 Magnatek ballast have been PCB free and will be labelled NO PCB. If
there is no label check the date code opposite the company label. Date codes are in the
following form C79. The C represents the month, C=March D=April etc., etc.. The
number represents the year, in this case 1979. From 1978-1980 all catalogue numbers
began with the letter N for non-PCB capacitors. HID ballast capacitors are marked NO
PCB either on the outside of the unit or directly on the capacitor can inside the unit.
Philips Lighting
Fluorescent ballast date codes are either 3 or 4 digits stamped on one side of the ballast.
The first and/or second digit represent the month and the last 2 digits represent the year.
E.g. 575 would be May 1975 and 1175 would be November 1975. After 1980, 1175
would be interpreted as 1981 from the first digit, the 17th week from the second 2
digits and the 5 as the 5th day. In 1978 Philips stopped using PCB capacitors and all
units subsequently were marked non-PCB. If the ballast is not labelled as non-PCB
assume it contains PCBs. HID ballast are marked directly on the capacitor PCB or
non-PCB
Sola Canada
An alphanumeric code is used to identify date of manufacture. For example, a ballast
with the code A68 would have been manufactured in January of 1968. Any ballast
manufactured in January of 1980 or later does not contain PCBs. This also applies to
HID ballast.
Sola Electric (USA)
Ballast manufacture code and date given as, 61 F 311 EG. The first 2 numbers indicate
year of manufacture in this case 1961. The letter refers to the month, F=June, G= July
etc., etc.. The next 3 numbers are the serial number and can be 4 digits. The last 2
letters indicate the place of manufacture. All ballast manufactured by Sola USA in
1979 and prior contain PCB capacitors. The following photos are Sola fluorescent and
HID ballasts.
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Above: Solafluorescentballast
Below: Sola HID ballast

Westinghouse Canada
Date codes are stamped on both fluorescent ballast and HID ballast label or product
label. At first an alphanumeric code was used, later switched to a strictly numeric code.
A-78, indicates manufacture in January 1978. A numeric code 01-99, indicates
manufacture in January of 1999. In the early 1970s CGE began manufacturing
Westinghousefluorescentballast and used the CGE system. The CGE system should
be referred to for Westinghouse ballast manufactured in the 1970s. Westinghouse
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continued to manufacture HID ballast until 1982. Fluorescent ballast made after 1978
have no PCB markings.
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Above: Westinghouse fluorescent ballast
Below: Westinghouse HID ballast
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APPENDIX H: CP RAIL ENVIRONMENTAL PROTECTION POLICY
The Canadian Pacific Railway is committed to conducting its operations and activities
in a manner that:
•

protects the environmental health and welfare of its employees and other persons
who may be affected by its operations and activities;

•

protects the natural environment to meet the needs of today without hindering the
ability of society to meet future needs;

•

meets or exceeds environmental requirements of government applicable to its
operations and activities; and

•

keeps employees and the public informed about its environmental plans through
communication programs.
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