


RESPONSIBLE CARE PLEDGE

THE CANADIAN CHEMICAL PRODUCERS' ASSOCIATION (CCPA)
CREATED THE RESPONSIBLE CARE INITIATIVE IN 1985 AS A RESULT OF
THEIR MEMBERS' DESIRE TO BE, AND BE RECOGNIZED AS,
RESPONSIBLE PRODUCERS WITHIN CANADA. IT IS A COMMITMENT BY
MEMBER COMPANIES, AS A CONDITION OF THEIR MEMBERSHIP, TO
THE RESPONSIBLE MANAGEMENT OF THE ENTIRE LIFE CYCLE OF
CHEMICAL PRODUCTS: FROM THEIR CREATION TO THEIR EVENTUAL
DISPOSAL. RESPONSIBLE CARE MEANS GOING BEYOND WHAT'S
REQUIRED. FOR MORE INFORMATION PLEASE  VISIT
HTTP://WWW.CCPA.CA.

&

Responsible Care®

+ Dur commitment to sustainability.
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CANADIAN CHEMICAL PRODUCERS’ ASSOCIATION

Canadian Chemical Producers’ Association
Suite 805, 350 Sparks Street
Ottawa, Ontario K1R 758

This 2007 Reducing Emissions Report marks the sixteenth consecutive year that member companies of the Canadian
Chemical Producers’ Association have summarized the overall environmental performance of their manufacturing
operations. We view this ongoing reporting as a vital part of our public commitment to Responsible Care, and by
extension, our commitment to engage our stakeholders in dialogue.

In 2007, CCPA member companies reported a total reduction of 87 percent or 225,000 tonnes since 1992 - the first
year of formal emissions reporting under Responsible Care. As explained in subsequent sections of this report, some
of the change in reported emissions can be attributed to better emission estimation practices, as well as to changes in
CCPA membership from year to year. The effects of recent membership changes are described in the report.

Since 1992, the rate of members’ emissions reduction has outpaced the increase in chemical production. Today, a unit
of chemical product is manufactured with 88 percent less chemical emissions than in 1992. By 2012, member
companies are anticipating that emissions per unit of production will reduce by 3 percent from 2007.

To date, member companies have made significant progress in reducing their emissions to water, emissions of toxic
substances and emissions of ozone-depleting substances. Emissions to water, which are down 99.7 percent since
1992, have been essentially eliminated. Emissions of known and probable carcinogens have declined by 95 percent,
and stratospheric ozone-depleting emissions have declined by 66 percent, based on 1992 volumes.

At the same time, members find themselves increasingly challenged to reduce emissions of large volume substances
that are related mainly to combustion processes, and account for 74 percent of all emissions excluding carbon dioxide.
These large volume substances include oxides of sulphur, oxides of nitrogen and carbon monoxide. Emissions of these
substances have decreased by 27 percent since 1992 and are expected to decrease by another 2 percent by 2012.

Emissions of carbon dioxide, the chief greenhouse gas, have decreased by 30 percent since 1992, a 6 percent
decrease from 2006. In terms of global warming potential, member companies’ greenhouse gas emissions — including
carbon dioxide — are projected to decline by 63 percent by 2012 based on 1992 amounts. In terms of each unit of
product manufactured, the global warming potential of members’ greenhouse gas emissions is projected to decline by
67 percent by 2012 based on 1992 amounts. As discussed in the Climate Change section, recent changes in CCPA
membership have affected these numbers.

We believe our progress over the past fifteen years is a testament to the effectiveness of Responsible Care which
enables our members to work in partnership with governments, communities and other stakeholders, and — through
dialogue — set and meet environmental goals, while retaining business and operational flexibility.

We are committed to address any concerns that you may have with our emissions data. We welcome your comments
on this report, our performance, Responsible Care and the industry in general. Should you have specific questions or
concerns, we invite you to contact any of our member companies listed at the end of this document, or contact CCPA
by e-mail (info@ccpa.ca ), via our website (www.ccpa.ca) or by phone at 613-237-6215 ext 245.

Sincerely,

Paul Timmons Richard Paton Bill White
Chairman, CCPA President and Chief Executive Vice-Chairman
Officer Responsible Care

Management Committee
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INTRODUCTION

The Canadian Chemical Producers’ Association is the trade association representing the manufacturers of a
broad range of petrochemicals, inorganic chemicals, polymers, and other organic and specialty chemicals. With
over 125 manufacturing facilities across the country, member companies directly employ more than 18,000
people. The chemical industry is the fifth largest in Canada in terms of value of shipments.

The Reducing Emissions 16: 2007 Emissions Inventory and Five Year Projections, is the CCPA’s sixteenth
annual report on member company releases of chemical substances to air, water and land, and their emission
reduction projections. This report is intended to allow Canadians to track the members’ progress in reducing
emissions and meeting the objectives of Responsible Care.

CCPA member companies welcome the opportunity to engage in discussion with Canadians regarding the
emissions of substances and the reduction projections presented in this report. Members anticipate that the
dialogue initiated in 1993 will continue this year, with the association addressing total emissions and emission
reduction projections, and member companies addressing their own emissions and reduction plans. Canadians
interested in a specific company’s data are encouraged to contact the company directly (see the list of Companies
and Contacts at the end of this report). Members are committed to respond to all inquiries regarding their
emissions.

The combination of association and member company dialogue ensures that there is an opportunity for CCPA, its
members and Canadians to address concerns about total national and site-specific emissions as well as
emission reduction projections. The purpose of this dialogue is to develop a common understanding of the
emissions and to ensure the industry’s emission reduction plans reflect the priorities of Canadians in reducing the
release of substances of concern.

The process of determining emission levels, taking action, monitoring progress and consulting with Canadians is
the essence of the association’s emission reduction initiative. This approach harnesses the very  powerful
combination of the principles of public disclosure, purposeful dialogue, commitment to continuous improvement
and member company pride and peer pressure in the pursuit of emission reduction. CCPA believes that such a
voluntary approach will yield a better and stronger environmental performance by its members as compared to
legislated sectoral regulations by themselves. We recognize that one of the key issues we face is the credibility of
our data. In the report we discuss steps that we are taking to address this concern, including the role of our
Responsible Care verification process, community input, and our National Advisory Panel. CCPA welcomes the
scrutiny and the participation of Canadians in its emission reduction initiative.

Questions or comments can be directed to CCPA or to member companies (please see list of member company
contacts at the back of this report).

Want to know more?

E-Mail: info@ccpa.ca
Website: www.ccpa.ca

Call: 1-613-237-6215 ext. 245

REPORT FORMAT

Emissions and reduction projections are reported in two main ways in this report. First, the main
sections -- Toxic Substances, Smog, Climate Change, Stratospheric Ozone Depletion, and Water Quality --
present the members’ emission data in the context of these health and environmental issues since these
are of concern to many Canadians. Substances: Emissions and Five Year Projections provide a second
perspective on members’ emissions by presenting information on each substance reported.

1

Reducing Emissions 16



OVERVIEW

Emissions Reduction Projections

In general, member companies establish their emission reduction projections in two ways. Some members base
their projections on specific projects or expenditures using known pollution prevention or control technologies.
Others base their projections on a company commitment to achieve specific reduction targets by means still
under development. In 2007, members provided projections for their emissions for the five-year period to 2012.
Members are projecting that total emissions excluding CO, will reduce by 2 percent compared to quantities
emitted in 2007 for a total reduction of 87 percent compared to 1992.

By 2012, total emissions of criteria air contaminants (volatile organic compounds, nitrogen oxides, carbon
monoxide, and sulphur dioxide) are projected to reduce by 4 percent (1,200 tonnes) of the values reported in
2007, or 44 percent less than the values reported in 1992. In recent years CCPA has projected significant
reductions of these large volume substances mainly due to a decrease in total projected VOC emissions. See the
Substances section for emissions and projections for all substances.

NPRI

The National Pollutant Release Inventory (NPRI) is an inventory of emissions of 321 substances of concern that
are released into Canada’s environment. Starting in 1993, industrial facilities with ten or more employees, which
use or produce 10 tonnes or more of any of the NPRI substances, in concentrations greater than one percent,
have been required under the Canadian Environmental Protection Act to report their emissions annually to
Environment Canada. In recent years the NPRI has established additional reporting requirements for substances
of special concern, and emissions from certain sectors or sources. These new requirements have been adopted
by CCPA.

Beginning with the reporting year 2002, emissions reporting for seven criteria air contaminants (CACs - nitrogen
oxides, sulphur dioxide, carbon monoxide, volatile organic compounds, total particulate matter and two finer size
fractions of particulate, PM, and PM, 5) have been added to the NPRI. Other than particulate matter and its sub-
categories, these CACs have been included in NERM reporting in previous years. As of the 2007 reporting year,
reporting of 75 selected volatile organic compound (VOC) species was required. The NPRI data published by
Environment Canada is available on the Green Lane Web Site at http://www.ec.gc.ca/pdb/npri .

In 2007, emissions of NPRI substances (excluding the CACs) from current CCPA members’ facilities were 14
percent lower than in 2006.

In total, members are projecting to reduce emissions of all NPRI substances by 85 percent by the year 2012
based on 1992 amounts.

7
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Figure 1.4 Emissions Reported by CCPA Members in 2007 vs 1992
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The Data

CCPA members report their emissions in tonnes based on monitoring data, mass balance calculations, published
emission factors, engineering calculations and other standardised methods. Although these methods are based
on scientific principles and are applied by skilled and qualified individuals, the accuracy of these methods varies
widely. The emission figures presented in this report represent the best estimates based on a range of techniques
of varying degrees of accuracy. CCPA anticipates that the methods used to determine emissions will be refined
each year, so that the accuracy of data will improve continuously over time.

Credibility of the Data

We are aware that many doubt the credibility of chemical industry statements and information. Gaining public
credibility is one of the reasons chemical companies have committed to the requirements of openness, dialogue,
responsiveness to concerns and action to improve performance. Each engineer or other staff person who
compiles the emissions data for their company does so knowing that their company has committed to being open
to scrutiny by anyone wishing confirmation of how the data were derived. Member companies and the Association
continue to actively engage governments, community and other interested stakeholders in the review of our data
and how it is collected and analysed.

CCPA is continuing to develop tools and training workshops to assist members in estimating and reporting their
emissions. In 2003, CCPA distributed a “Guideline for Quantifying Emissions from Chemical Facilities”. This
document provides guidance for reporting to the various emission inventory programs, and a consistent set of
methods for quantifying emissions. In 2004, emission quantification workshops were held in Montreal, Toronto
and Edmonton. CCPA has also developed a QA/QC checklist to assist members in the preparation of emission
inventories and estimates. The checklist serves as a listing of a number of factors to consider as emissions
estimates and inventories are prepared.

8
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OVERVIEW

In addition, every three years companies are verified in their implementation of all 151-code elements of
Responsible Care by a team comprised of two industry experts, an activist and a citizen selected by the plant
community. They look for evidence of the ethic and management practices of Responsible Care and assess the
means used to track and report environmental and safety performance. These reports are available on the Web

at www.ccpa.ca

9
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ISSUES AND DEVELOPMENTS

ISSUES AND DEVELOPMENTS
Environmental Health

The presence of chemicals in the environment and their possible effect on human health has been a general
concern for many years. CCPA members take their responsibility to address these concerns very seriously. In
the 16 years since we first began reporting our emissions, three particular public concerns have emerged which
the chemical industry is working globally to address. These are endocrine modulators, children's environmental
health and biomonitoring.

Endocrine Modulators

The hypothesis that environmental chemicals may cause harm by affecting the endocrine system has matured
since it was first popularized by Dr. Theo Colbourn in her book "Our Stolen Future" (1996)". Dr. Colbourn
hypothesized that trace amounts of some chemicals have the potential to interact with the endocrine system of
humans and wildlife, triggering adverse health effects. These chemicals are referred to as endocrine modulators,
hormonally active agents or, as often described in the media, endocrine-disrupting substances (EDSs). Where
animals have had long term exposure to large amounts of EDSs, reproductive capability or other health
parameters have been adversely affected in ways that may have been due to interference with the animal's
endocrine systems. The key question is whether exposure to small amounts of these chemicals in the
environment can lead to harmful effects in wildlife or possibly affect human health.

Examples of potential wildlife effects include reproductive problems in birds that eat fish, changes in the
reproductive organs of fish, and reproductive problems among alligators, panthers and mink in contaminated
areas. With respect to long-term consequences in humans, it is hypothesised that chemicals that modulate the
action of hormones may contribute to infertility, prostate and testicular cancer in males, and breast and
reproductive tract cancers in females. Every year the list of concerns gets longer with the addition of new
suspected effects such as the disappearance of amphibian species and increased incidence of attention deficit
hyperactivity disorder in children.

Expert reviews by the World Health Organization (WHO, 2002)2 carefully examined the endocrine modulators
hypothesis and they triggered global research efforts to test its validity. Major research efforts were launched in
Europe, the US and Japan with coordination through organizations like the Organization for Economic Co-
operation and Development (OECD). The research focused on improvement, or development of new, toxicology
tests to screen and test chemicals. That effort is still in progress with only a few tests validated so far. Other
research efforts focused on the mechanisms of action of individual substances and mixtures that were blamed for
endocrine modulation in fish and wildlife (e.g., DDT, PCBs) in order to better understand risks in non-human
species. Few robust conclusions have emerged due to the resilience and complexity of the endocrine response.
The expert reviews by NAS and WHO also identified other knowledge gaps that apply broadly to chemicals in the
environment. For up-to-date authoritative information on endocrine modulation and endocrine disruptors visit
www.emcom.ca

CCPA believes that the endocrine modulator hypothesis has raised serious issues for scientific exploration, and
that industry must be prepared to act should science show a link between ambient exposure to specific industrial
chemicals and adverse effects on human health or wildlife. Through the Long-Range Research Initiative (LRI) the
global chemical industry is sponsoring extensive research to increase knowledge of the potential impacts that
chemicals may have on the health of human and wildlife populations and the environment. For more information
on the LRI visit http://www.icca-chem.org/section02c¢.html

! “Our Stolen Future”; Colbourn, T.et. al. (1996), Penguin Group (USA) Inc.

2 World Health Organization (WHO, 2002): Global Assessment of the State-of-the-Science of Endocrine Disruptors.
International Programme on Chemical Safety, World Health Organization (WHO, 2002)

10
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Canada currently has a number of public policy instruments for the management of potentially harmful
substances, such as the Chemicals Management Plan under CEPA99 and Environment Canada’s Toxic
Substance Management Policy, that appear to be capable of addressing the endocrine issue. Through these and
other initiatives, most substances that have been suggested as endocrine modulators are already the target of
emission reduction priorities. CCPA members are working to reduce emissions through Responsible Care.

Children's Health

Canadians today live longer and more healthful lives than in the past, yet Canadians are also increasingly
conscious of the need to manage the risks to human health that may arise from a variety of sources. In particular,
there is increasing societal concern regarding risks to children that range from well known sources such as
accidents, infectious diseases, cigarette smoke, and inadequate nutrition, to less understood risks from
environmental contaminants that are the focus of considerable scientific research and policy debate today.

The chemical industry has a diverse role in addressing concerns about children’s health. This role ranges from
producing innovative chemical products that improve safety, health, hygiene and nutrition and underlie much of
modern economic activity, to helping research the impacts of priority environmental contaminants and taking
timely and responsible action to reduce emissions.

CCPA recognizes that children may be exposed to different environmental hazards and have different responses
to those hazards than would mature adults. For example, concerns have been raised in the recent scientific
literature about the nature of the relationship between certain environmental contaminants and health effects in
children ranging from an increasing incidence of childhood asthma, certain cancers and birth defects, to
behavioural changes like attention deficit hyperactivity disorder.

As with other health and environmental issues, CCPA approaches children’s health within the framework of its
Responsible Care® initiative. For additional information on the chemical industry’s initiatives on children’s
environmental health visit http://www.childhealthsource.org/

Biomonitoring

Scientists have long understood that our bodies absorb substances from our environments. Today, because of
recent technological advances of analytical chemistry, biomonitoring technology allows researchers to detect and
measure extraordinarily low levels of natural and man-made chemicals in blood, urine, breast milk or other human
fluids/tissues.

Biomonitoring is a promising public health tool that can help us better understand human exposure to a wide-
range of substances. As biomonitoring technology advances, more information is being made available to help
public and private sector scientists, medical professionals and policy makers enhance public health, community
well-being and worker health and safety.

Like all potentially useful tools, biomonitoring has limitations. Trace levels of natural or man-made substances
may enter our bodies through a variety of routes, including eating, breathing, drinking, and contact with our
surroundings. They may also be generated internally through natural processes such as metabolism.
Biomonitoring provides a snapshot of those substances present in the body at a single point in time, but it does
not tell us where a substance came from, when a person was exposed to it, the amount of exposure over time or
if there will be any health effects. Still, biomonitoring can help improve public health decisions when it is part of
an integrated strategy that not only identifies exposure to a substance but also assesses the potential health risk
of that exposure.

Biomonitoring studies have been expanding rapidly. A major US survey has been running since 2002 conducted
by the Centers for Disease Control and Prevention as part of a national nutrition survey
(http://www.cdc.gov/biomonitoring). Health Canada, in collaboration with Statistic Canada’s Canadian Health
Measures Survey, has initiated the first national biomonitoring study in Canada to measure levels of
environmental chemicals in Canadians.® The results of the CHMS are expected to be released in 2010. These

11
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and other studies will continue to increase understanding of current and past exposures to natural and synthetic
compounds in our environment. For more information visit:

http://www.mclaughlincentre.ca/ or

www.biomonitoringinfo.org

"hitp://www.statcan.ca/cgi-
bin/imdb/p2SV.pl?Function=getSurvey&SDDS=5071&lang=en&db=IMDB&dbg=f&adm=8&dis=2

Canada’s Chemicals Management Plan

When the Canadian Environmental Protection Act was amended in 1999 (CEPA99) it required that by September
14™, 2006 the federal government categorize the 23,000 substances in the Domestic Substances List (DSL)
which had not been subject to the New Substance Notification (NSN) requirements. This process was completed
and the government announced the Chemicals Management Plan in December 2006. For information on the
Chemicals Management Plan visit http://www.chemicalsubstanceschimiques.gc.ca/en/index.html

In categorizing the substances on the Domestic Substances List, Health Canada and Environment Canada used
criteria of persistence, bhioaccumulation, inherent toxicity, potential for exposure, and health hazard indicators to
determine which of the substances in commerce in Canada that have not undergone assessments as new
substances need to be assessed to determine if there is a risk to health and the environment. This initially
resulted in setting aside about 19,000 substances that do not need to be assessed based on current information,
leaving 4,300 requiring assessments, which are to be completed by 2020.

There are various levels of confidence, concern and urgency in terms of assessing these 4,300 substances. So
far in 2007, 754 of these substances have already been assessed as not posing a risk to health or the
environment and have joined the 19,000 set aside as not needing assessment. Another 193 substances that
either meet all of Environment Canada’s criteria (persistence and bioaccumulation and inherent toxicity) or Health
Canada’s criteria (of high hazard and greatest or intermediate potential for exposure) have been determined to be
high priority. These 193 substances will be assessed for risk over the next three years with a predisposition that
they are toxic (i.e. a risk to health or the environment) unless industry or others provide information to establish
otherwise. Substances that are found to be toxic will likely be managed under CEPA99.

The Government of Canada established the Chemicals Management Plan to improve the degree of protection
against hazardous chemicals and to ensure that chemical substances are managed properly. Categorization
identified 193 chemical substances that are potentially harmful to human health or the environment and that are
high priority items for risk assessment and appropriate controls. Existing regulatory instruments are being used to
challenge industry to provide new information about how these 193 substances are being managed. This
initiative requires manufacturers, importers and industrial users of high-priority substances to provide Environment
Canada and Health Canada with information on batches of 15 to 30 substances every three months. In all, a total
of 12 batches will be released over a period of 3 years. Information received will be assessed and used to
decide, if necessary, the appropriate actions required to protect the health of Canadians and the environment.
Those actions include the prohibition or ‘virtual elimination’ of harmful substances where low risk alternatives can
be substituted.

On February 3, 2007, the Minister of the Environment and the Minister of Health released a Notice in the Canada
Gazette on the first group of substances identified under the Challenge titled: Notice of first release of technical
information relevant to substances identified in the challenge. Industry was asked to submit information under a
mandatory survey notice, (if applicable), that could be used to inform risk assessment, develop benchmarks and
best practices for risk management and product stewardship.

An additional component of the Chemicals Management Plan is the “Petroleum Sector Stream Approach” which
identifies a separate group of 160 petroleum substances considered to be high priority. These substances are
being set aside from the Challenge to be addressed under an industry sector approach noting the following
distinctions:

12
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o This group consists of a large number of substances;
. They are primarily, if not exclusively, related to the petroleum sector; and
. They are complex mixtures.

The majority of these substances are:

. Used for blending into finished marketed products;
. Confined within an oil and gas facility; or
. Consumed as fuels or as feedstocks within a petroleum sector facility.

Accordingly, Environment Canada and Health Canada have developed a work plan for the Petroleum Sector
Stream Approach that includes data collection, assessment of the substances, and development of risk
management measures as needed. A mandatory survey notice was issued under CEPA Section 71 March 8"
2008. A guidance document is available at the following website address:
http://www.ec.gc.ca/substances/ese/eng/cmp/petroleum guidance.cfm

As substances in both programs could be targeted for “virtual elimination” there are implications for those in the
chemical industry whose business has traditionally relied on their import or use. Further details of the
Government of Canada’s Chemical Management Plan can be found at:
http://www.chemicalsubstanceschimigues.gc.ca/plan/index_e.html#2

An additional 148 substances of high priority were also identified, but a survey showed that they are no longer in
use in Canada. These will not be assessed, but will require a New Substance Notification if they are reintroduced
into Canadian commerce.

It is anticipated that approximately 1,000 substances of the 4,300 that do not meet the high priority criteria will be
shown to be no longer used in Canada and would be subject to New Substance Notifications if they are
reintroduced.

There are expected to be about 1,200 substances where Canada will piggy-back on international work. This
leaves an additional 1,000 to 1,200 substances requiring assessments as a medium priority by 2020 in addition to
the 193 high priority substances that require assessment over the next three years.

For further information on the DSL Categorization and Canada’s Chemicals Management Plan visit:
http://www.chemicalsubstanceschimigues.gc.ca/en/index.htmi
http://www.ec.gc.ca/substances/ese/eng/dsl/dslprog.cfm
http://www.hc-sc.gc.ca/ewh-semt/contaminants/existsub/categor/index_e.html

Data Verification

Verification of data generated by CCPA members has frequently been a subject of discussion among industry and
external stakeholders. In response to these discussions, CCPA and its members developed a public-peer
verification protocol which is updated every triennial period with new areas of focus. Verification teams consisting
of advocates, industry experts and neighbours, visit every member company immediately following their three-
year code implementation period to ensure that the ethic and all the code systems are in place. Every three
years, repeat visits by the verification team emphasize performance, ascertaining that management systems are
delivering the results expected by the public. The teams’ reports for all verifications are posted on the CCPA
website at http://www.ccpa.ca/ResponsibleCare/verification.asp.

An important component of the verification process is community consultation involving extensive outreach by the
company to the community in which they operate. Members of CCPA believe that Responsible Care — and the
verification process to ensure compliance with its ethic and codes — enables them to work in partnership with
governments, communities and other stakeholders, and — through dialogue — to set and meet environmental
goals, while retaining business and operational flexibility.
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Practically Speaking...

The members of CCPA support responsible non-regulatory approaches to emission reduction as the most flexible
and cost-efficient means of achieving tangible environmental benefits. Practically speaking, members are guided
by both technological and economic considerations in the simultaneous pursuit of improved environmental
performance and enhanced global competitiveness. The members also believe that regulations should be used
when society’s expectations are not met through non-regulatory initiatives.

CCPA's policy statement on Responsible Care provides member companies with guidance in managing their
environmental performance. The policy is supported by a number of principles, which provide detailed direction for
reducing emissions. This encourages members to:

e continuously reduce emissions with the goal of preventing unacceptable risk to the environment and
human health;

e meet or exceed the letter and spirit of all legal requirements which affect operations or products;

e apply a broad range of options including reducing, reusing, recycling and recovering, and as a last
resort, end-of-pipe treatment solutions to effectively manage the environmental impact of processes;

e eliminate or find substitutes for chemicals which science has shown present unreasonable risks and
cannot be otherwise managed;

o work actively and assist governments and selected organisations to foster and encourage equitable and
attainable standards;

e utilise responsible non-regulatory approaches to the extent they are effective in environmental
management. Regulations should be used when society’s expectations are not being met by non-
regulatory initiatives;

e report publicly on their progress

Which reduction techniques can be used and how quickly they can be implemented depends on many factors,
including the age and size of the plant, the technology and chemistry involved in the process, safety, economics
and markets. Since 1992, CCPA members have reduced their emissions to air, water, and land by more than 87
percent in total. The levels of emissions projected for the year 2012 approach 13 percent of total emissions in
1992.

At the same time, members are committed to encouraging open and meaningful dialogue with the public, being
sensitive and responding to community concerns and working to ensure that products are used and disposed of in
a safe and environmentally responsible manner. External reporting, such as this annual Reducing Emissions
report, is a key way for members and all Canadians to measure the industry’s progress in consistently applying
these principles. Verification programs used to measure member compliance with the requirements of
Responsible Care clearly have a role to play in identifying priorities for action and to issue reduction challenges to
industry. As demonstrated by the CCPA Memorandums of Understanding (MOUSs) on benzene and VOCs, and the
accompanying reductions in emissions of these substances, members are responding responsibly to the desires
expressed by Canadians in the interests of achieving a safer and cleaner environment. Under Responsible Care,
CCPA and its members continue to explore ways of improving their environment, health and safety performance.
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TOXIC SUBSTANCES
Overview

In any discussion of toxic substances, it is important to know which definition of toxic is being used. One definition
of toxicity is the inherent ability of a substance to cause harm to the environment or human health. The Canadian
Environmental Protection Act 1999 (CEPA99) uses a different definition of toxic, based on risk assessment. Risk
assessment is the scientific process of deciding how dangerous a substance is by describing the hazard of its
intrinsic properties and estimating both the level of exposure and how organisms respond to the substance.
Substances can also be classified according to their ability to cause cancer.

This section discusses emissions and projections of toxic substances as defined by:

o Substances that are declared toxic under the Canadian Environmental Protection Act 1999 (CEPA99
Toxic)
Substances that are of high priority under Canada’s Chemicals Management Plan
Substances of special concern

. Carcinogens classified by the International Agency for Research on Cancer (IARC)

It should be noted that a number of substances appear on more than one of these lists. These groupings,
therefore, provide a number of different ways of analysing emissions of toxic substances. It should also be noted
that the substances that are reported in each grouping are adjusted year-to-year to reflect any changes that are
made to the lists. Benzene and 1,3-Butadiene appear in two of the toxic substance categories.

Emissions of benzene from facilities of current members are 66 tonnes in 2007. This represents a 87 percent
decrease in benzene emissions by members since the first year of reporting in 1992. Figure 3.1 illustrates the total
benzene emissions from all member facilities since 1992 and from current members’ facilities since 2000. (Note 1)
The reductions reflect members’ accomplishments beyond the targets established for the Canada-Wide Standard
(CWS) for Benzene. Phase 1 of the CWS targeted a 30% reduction in benzene emissions which was achieved in
16 major urban areas across Canada between 1995 and 2000.! In 2001, the Canadian Council of Ministers of the
Environment (CCME) committed to reducing national benzene emissions by a further 6 kilotonnes by 2010.

Figure 3.1 Emissions and Projected Reductions of Benzene
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Note 1: In this report “current members” refers to the companies that were members of CCPA in 2007. “All members” refers to the companies that were members
in each reporting year and represents the total “footprint” of the association each year.
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Under the MOU a goal was set for reducing benzene emissions by 70 percent by 2001.This compares with all
members’ reduction of 95 percent by 2007 based on 1994 amounts. Member companies have projected to
reduce benzene emissions by a further 15 percent by 2012 based on 2007 amounts, improving on the target level
set out in the MOU.

A phased approach to benzene reductions was endorsed by Canadian Ministers of the Environment (except
Québec) in June 2000, when they ratified the Canada-wide Standard (CWS) for Benzene Phase 1. The Phase 1
target was to achieve a 30 percent reduction in benzene emissions from five targeted sectors (from 1995
emission inventory levels) by the end of 2000. Within this time frame CCPA members exceeded this goal by
achieving a 42 percent reduction in benzene emissions. Phase 2 of the benzene CWS, was endorsed by
Ministers in October 2001. Implementation of Phase 2 consisted of:

o follow-up on existing initiatives from Phase 1 that would contribute a further 6 kilotonne reduction in total
benzene emissions;

e the promotion and application of Best Management Practices to new and existing facilities;

e determining and tracking ancillary emission reductions of benzene achieved through other CWS initiatives;
and

e monitoring and reporting.

Members’ emissions of 1,3-butadiene were decreased from 16.8 tonnes in 2006 to 13.2 tonnes in 2007.
Members are projecting that by 2012 emissions of 1,3-butadiene will decrease by a further 4 tonnes, for an
overall total reduction of 97percent based on amounts reported in 1992.

CEPA99 Toxic

CEPA99 uses a definition of “toxic” that is based on a risk assessment. Substances are listed on CEPA
Schedule 1 if they meet the “CEPA toxic” definition in Section 64 of the Canadian Environmental
Protection Act, 1999. Additional information on CEPA Schedule 1 is available at:
www.ec.gc.ca/CEPAReqistry/subs list/ToxicList.cfm

In July of 2003, an Order was published in the Canada Gazette Part Il, adding ozone and its precursors, and
precursors to the formation of secondary PMy, to the list of toxic substances in Schedule 1 of CEPA.
Specifically this includes gaseous ammonia, ozone, NO,, SO,, and VOCs which participate in atmospheric
photochemical reactions.

The addition of precursor VOCs to CEPA Schedule 1 captures a broad range of substances. It is important to
note that many individual VOCs were already listed as CEPA toxic, for reasons other than their role in the
formation of ground level ozone. An example is benzene, which is a VOC and was assessed as toxic under the
first Priority Substances List.

In November of 2005, an Order was published in the Canada Gazette adding greenhouse gases to the list of
toxic substances in Schedule 1 of CEPA. Specifically this includes substances specified in the Kyoto Protocol:
CO,, CHy4, N,O, PFCs, HFCs, and SFs.

Data which is presented in this section as “CEPA99 Toxic” substances excludes:

e 0zone and the precursor substances, ammonia, NO,, and SO;

¢ individual VOC substances which are listed on Schedule 1 only because of their photochemical reactivity and
precursor status; and

e greenhouse gases included within the Kyoto Protocol.

Detailed analysis of emissions and projections of the smog precursor substances can be found in the Smog
section of this report. In addition, CEPA Schedule 1 substances which are ozone depleting substances are
discussed in the section on Stratospheric Ozone Depletion. Greenhouse gases are discussed in detail the
Climate Change section of this report.

Excluding smog precursors and greenhouse gases, of the 85 substances, categories of substances or mixtures
listed on Schedule 1 of CEPA as of December 2006, CCPA members reported emissions of 45 substances in
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2007. Current members’ total emissions of these Schedule 1 substances in 2007 were 531 tonnes, a decrease of
7 tonnes from 2006. Overall, all members’ emissions of CEPA99 Toxic substances have declined by 85 percent
since 1992. Members are projecting that by 2012 emissions of CEPA99 Toxic substances will decrease 72
percent based on amounts reported in 2007, for a total reduction of 96 percent based on amounts reported in
1992.

Figure 3.2 illustrates the total emissions of CEPA99 toxic substances from all member facilities since 1992 and
from current members’ facilities since 2000.

Figure 3.2 Emissions and Projected Reductions of CEPA 99 Toxic Substances
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Note:  Substances that are listed on Schedule 1 only because of their contribution to smog formation or global warming are excluded.

Canada’s Chemicals Management Plan

As noted in the Issues and Developments section, the DSL Categorization process identified 193 substances that
are of high priority for risk assessment under Canada’s Chemical Management Plan (CMP) over the next three
years. Thirty eight of these 193 high priority substances are on the CCPA substances list. In 2007 CCPA
members reported emissions of 17 of these substances totalling 114 tonnes, a decrease of 98 percent since
1992. Since 2000 current members have reduced their emissions of these substances from 275 tonnes to 114
tonnes, or 58 percent. In 2007, the highest emissions of CMP high priority substances reported by CCPA
members were:

= n- Butane 52 tonnes
" n- Hexane 37 tonnes
= Naphthalene 17 tonnes
= |sobutane 6 tonnes

All of the CMP high priority substances have been added to the CCPA substances list and members were asked
to report their emissions of these substances in 2008 for the 2007 reporting year.

17

Reducing Emissions 16



TOXIC SUBSTANCES

Figure 3.3 Emissions and Projected Reductions of Canada's Chemical
Management Plan Challenge
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Figure 3.3 illustrates the total emissions of Chemicals Management Plan high priority substances from all
members’ facilities since 1992 and from current members’ facilities since 2000.

Figure 3.3a Emissions and Projected Reductions of Canada's Chemical
Management Plan Challenge
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Figure 3.3a — 2000 illustrates the total emissions of Chemicals Management plan high priority substances from
current members’ facilities since 2000.

Substances of Special Concern

Some substances are of special environmental concern due to their persistence in the environment, their ability to
bioaccumulate, and their acute toxicity. These substances include dioxins and furans, hexachlorobenzene,
mercury, and polycyclic aromatic hydrocarbons (PAHS).

Dioxins/Furans and Hexachlorobenzene (HCB)

According to the most recent Environment Canada inventory, polychlorinated dibenzo-p-dioxins (PCDD or
dioxins), polychlorinated dibenzofurans (PCDF or furans) are released as by-products of industrial and numerous
combustion processes. Hexachlorobenzene (HCB) is expected to be released from similar sources. These
substances have been identified as Track 1 in the Toxic Substances Management Policy (TSMP) and as such
under CEPA99 are slated for virtual elimination of releases to the environment.

Releases of dioxins and furans are reported in units of toxic equivalence (TEQ) relative to the most toxic type of
dioxin, 2,3,7,8-tetrachloro-dibenzo-p-dioxin. Environment Canada added dioxins & furans and HCB to the NPRI in
reporting year 2000 and required all releases above the Level of Quantification (LOQ) from a specified list of
potential sources to be reported in grams TEQ.

Members reported 0.012 grams TEQ of dioxin and furan emissions in 2007. Emissions are projected to stabilize
at 0.012 grams through to 2012.

Members also reported emissions of 37 grams of hexachlorobenzene in 2007. Emissions of hexachlorobenzene
decreased by 62 percent from 97 grams in 2006 and are expected to stabilize at 32 grams in 2008 through 2012.

Mercury (and its Compounds)

Mercury (and its compounds) has significant environmental and human health impacts at relatively low levels.
Mercury occurs naturally in the environment, but human activities can increase concentrations to levels that are
toxic to human health and the environment. Under certain circumstances, exposure to high levels of mercury in
the environment has been linked to adverse effects on human health and wildlife, such as sensory or neurological
impairments. Mercury has been on the CCPA list of substances since 1992. Beginning in 2000, CCPA and
Environment Canada lowered the reporting threshold for mercury (and its compounds) to better capture important
sources of releases. Using this lower threshold, members reported 28 kilograms of mercury emissions in 2007.
Emissions of mercury are expected to increase, with emissions of 45 kilograms projected for the year 2012.

Polycyclic Aromatic Hydrocarbons (PAHS)

Many individual polycyclic aromatic hydrocarbons (PAHS) meet criteria for persistence, bioaccumulation and
toxicity. PAHs as a group have been assigned Track 2 status under the Toxic Substances Management Policy
(TSMP) because many sources are natural rather than resulting from human activity. PAHs are listed as a group
on Schedule 1 of CEPA99.

PAHs may be used as commercial chemicals or may be incidentally manufactured. There were two Track 2
PAHs — anthracene (CAS No. 120-12-7) and naphthalene (CAS No. 91-20-3), listed in Part 1A of the NPRI list.
These PAHs are commercial chemicals used in significant quantities. Prior to 2000 CCPA members reported
PAH mixtures as a group. Beginning in 2000, 17 individual PAHs were added to Part 2 of the NPRI list of
substances at alternate reporting thresholds. In 2006, three new PAHs were added to Part 2 of the NPRI list and
another nine new PAHs were added in 2007. With the addition of another 4 individual PAHs,not listed under Part
of NPRI but tracked through NERM, members track the emissions of 35 individual PAHSs.

In 2007, total emissions of PAHs reported by members were 25.8 tonnes, and members are projecting a 33
percent decrease in these emissions by 2012. Of the 35 individual PAH compounds tracked by CCPA members,
22 have been reported in the past and no additional substances were reported in 2007.
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Carcinogens

Another property-based method for classifying the toxicity of a substance is its ability to cause cancer. The
International Agency for Research on Cancer (IARC) has classified substances into four broad groups based on
how strong the evidence of carcinogenicity is in human and animal studies. The first two of these, Groups 1 and
2A, are comprised of substances that are considered to be “carcinogenic to humans” and “probably carcinogenic
to humans,” respectively. In 2004 and 2005, IARC initiated or completed evaluations of smokeless tobacco
products, human papillomaviruses, non-heterocyclic PAHs, carbon black, titanium dioxide and non-asbestiform
talc. The completed evaluations did not lead to revisions to the list of carcinogens for NERM for 2007.

In 2007, current members reported emissions of Group 1 and Group 2A substances 6 percent lower than in 2006,
a reduction of 95 percent for all members based on 1992 amounts. In addition, current members’ emissions of
Group 1 substances decreased by 4 percent in 2007 over 2006, and over the same period Group 2A substances
decreased by 13 percent.

Looking ahead, members are projecting stabilized emissions of Group 1 and 2A substances by 2012. This results
in a 95 percent decline in emissions of carcinogens by all members since 1992, a total of 1,800 tonnes. Figure 3.4
illustrates the total emissions of carcinogens from all member facilities since 1992 and from current members’
facilities since 2000.

Figure 3.4 Emissions and Projected Reductions of IARC Group 1 and 2A
Carcinogens
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SMOG
Overview

The term smog refers to a mixture of air pollutants — including vapours, gases and particles — that cause a dirty
haze to form in the air. A large component of smog and one of the important health concerns is ground-level
ozone, which is a colourless and highly irritating gas that forms just above the earth’s surface when nitrogen
oxides (NO,) and volatile organic compounds (VOCs) react in sunlight through a process known as
photochemistry. Very little ozone is emitted directly into the atmosphere. However, anthropogenic emissions of
VOCs and NO, are a direct cause of elevated ground-level ozone concentrations.

Particulates are characterized by their physical properties (size and state) and have many possible chemical
compositions. Airborne particulates in smog are microscopic solid and liquid particles that remain suspended in
the air for some time. Particulates give smog its colour and affect visibility. Primary particulate matter is emitted
directly into the atmosphere, and includes both filterable and condensable particulate. Secondary particulate is
formed in the atmosphere through complex reactions involving nitrogen oxides (NO,), sulphur oxides (SO,),
volatile organic compounds (VOCs), ammonia, and even photochemically produced ozone. Particulate matter is
also classified according to its size, as follows:

. Total particulate matter (TPM), with a diameter less than 100 microns;
. PM,,, with a diameter less than 10 microns;
. PM, s, with a diameter less than 2.5

According to Environment Canada, ground-level ozone and ultra-fine airborne particles are thought to be
responsible for most of the serious air pollution effects in Canadian cities. Although it often impacts rural
environments (crop damage), smog is considered to be an urban air quality problem. It is also an environmental
problem that raises human health concerns, since short exposures to high levels of smog have the potential to
impair human lung capacity. Scientific studies have identified a strong link between air pollution and health
problems, especially among the elderly, children, and for those who suffer from respiratory and cardiac problems.
Some health professionals have suggested that there is no safe threshold for human exposure to particulate
matter and ozone.

The Canadian Council of Ministers of the Environment (CCME) has identified three ozone problem areas in
Canada: the lower Fraser Valley, the Windsor-Quebec City corridor, and the Saint John area in New Brunswick
(http://www.tc.gc.ca/pol/en/report/anre1996/tc96 chapter 14.htm).

A 2005 report by the Ontario Ministry of Environment on transboundary air pollution indicates that approximately
55 percent of health and environmental damages in Ontario due to ground-level ozone and fine particulate matter
can be attributed to emissions in the United States. The remainder can be attributed to emissions related to
human activity in Ontario. In December 2000, the two countries signed an ozone annex under the Canada-United
States Air Quality Agreement. Actions under the Annex will reduce pollution flows from the United States into
eastern Canada and from areas of Ontario and Quebec into the United States.®

Through the CCME NO,/VOC Management Plan, Phase 1, adopted in 1990, the CCME has developed and
published more than 16 codes of practice and guidelines for the reduction of VOCs and NOy, including energy
efficiency improvements, product reformulation, changes to production processes, improvements to emission
control devices, emission standards for boilers and heaters, detection and repair of leaks from process
equipment, and prevention of vapour leakage from fuel storage tanks.

Recognising the importance of protecting air quality, federal, provincial and territorial governments have agreed to
implement stringent Canada-Wide Standards (CWS) for Particulate Matter and Ground-Level Ozone, and
benzene.

% Protocol between the Government of Canada and the Government of the United States of America — Amending the
“Agreement between the Government of Canada and the Government of the United States of America on Air Quality”
(http://www.ec.gc.cal/cleanair-airpur/default.asp?lang=En&xmI=83930AC3-60EE-4A14-A241-A10A83D3B055 )
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Federal, provincial and territorial governments that signed the CWS in 2000 made a commitment to prepare
implementation plans for meeting the standards. Initial commitments were laid out by the Federal government in
its Interim Plan 2001 on Particulate Matter and Ozone, which emphasizes emission sources with the greatest
impact on air quality. These include transboundary pollution, transportation (vehicles, engines, fuels, marine
vessels and aviation) and industrial sectors. |Initiatives for industry include the development of MERS — multi-
pollutant emission reduction strategies — for key sectors such as electric power production, pulp and paper, iron
and steel, base metal smelting, concrete and asphalt plants, and lumber and allied products.

Environment Canada produces annual national summaries of ambient levels of ozone and PM; 5, as monitored by
the National Air Pollution Surveillance (NAPS) program. The most recent NAPS Annual Data Summary is for
2006 and shows that 64 of 177 stations with 3 years of data had ozone levels that exceeded the CWS level of 65
ppb. Sixty of the stations with exceedances were in Ontario and Quebec. For PM,;s, 30 of the 113 stations with 3
years of data had values that exceeded the CWS level of 30 mg/m®. Twenty-four of the stations exceeding the
CWS for PM, 5 were in Ontario and Quebec.

Sulphur dioxide (SO,) is a colourless gas that smells like burnt matches. In addition to being involved in forming
particulates in smog, sulphur dioxide is the main cause of acid rain, which can damage crops, forests, and entire
ecosystems. SO, also transforms in the air into tiny sulphate particles that penetrate deep into the human lung.
Research reveals that sulphate particles are associated with increased premature mortality, emergency room
visits, asthma symptoms, bronchitis, and other respiratory diseases (http://www.euro.who.int/document/e79097.pdf).
While Canadian emissions of sulphur dioxide have been cut in half since 1980, Canada still has a large acid rain
problem in Eastern Canada. Recent atmospheric modelling suggests that significant further reductions of SO,
emissions from the U.S. are needed before the acid rain problem can be solved. In October 1998 Ministers signed
The Canada-Wide Acid Rain Strategy for Post-2000 in order to further protect the environment from acid rain
deposition.

Ozone, its precursors, and precursors to the formation of secondary particulate have been assessed as toxic
under CEPA99. In 2003, gaseous ammonia, ozone, NO,, SO,, and VOCs which participate in atmospheric
chemical reactions, were added to Schedule 1 of CEPA.

As of the 2002 reporting year, six criteria air contaminants (CACs) have been added to the National Pollutant
Release Inventory. These include NO,, SO,, carbon monoxide, total VOCs, particulate matter (PMq, PMo and
PM, ). and ammonia. Other than the particulate fractions, these substances have been on the NERM substances
list in previous years. Only primary, filterable particulate matter is reportable to the NPRI. Beginning with the
2003 reporting year, NPRI requires that air emissions of total VOCs must be further broken down (speciated) to
show emissions of 60 individual substances which are VOCs.

In 2007, the federal government announced the Clean Air Regulatory Act (CARA) which outlines mandatory
regulations for Green House Gas emissions and major Air pollutants. For greenhouse gases, the framework sets
a 2010 implementation date for emission-intensity reduction targets. For air pollutants, the framework sets fixed
emission caps that will enter into force as soon as possible between 2012 and 2015. For more information on
CARA please visit Environment Canada website: http://www.ec.gc.ca/doc/media/m_124/p1l eng.htm

For further information on Canada-Wide Standards, CEPA99, the Acid Rain Strategy, the Clean Air Regulatory
Agenda, and the NPRI visit the CCME web site at and the Environment Canada web site at www.ec.gc.ca.

Sources

Many sources of nitrogen oxides are natural — it results from forest fires, lightning and the decay of vegetation. In
terms of human activity, transportation accounted for 52 percent of total NO, emissions in 2005, the upstream oil
and gas sector 19 percent, other industrial sources 3 percent, electricity generation 10 percent, and commercial
and residential fuel combustion 3 percent.

22

Reducing Emissions 16



SMOG

Table 4.1 Emissions of NO, and VOC Substances from Human Activity

NOy VOCs
Total Canada (2006) 2,300,500 tonnes* 1,901,700 tonnes*
Total Industrial (2006) 765,500 tonnes* 751,600 tonnes*
Total CCPA Facility Operations (2007) 11,200 tonnes 4,700 tonnes
CCPA as % of Total Industrial 1.5% 0.6%
CCPA as % of Total Canada 0.5% 0.2%

* 2006 CAC Emissions Inventory (Pollution Data Branch, Environment Canada, April 2008)

VOCs come in a great many varieties. Some of the VOCs react photochemically with NO, to form ozone. Others,
like methane and acetone, are not reactive. Of those that are reactive, some occur naturally (biogenic), while
others are produced through human activity (anthropogenic). In Canada, trees are by far the largest source,
emitting VOCs as part of their biological process. In urban environments, problems are caused when high
concentrations of man-made VOCs are produced in relatively small areas. VOCs are found in the vapours of
gasoline, for example, and generated through solvent use, the application of surface paints and coatings, dry
cleaning operations, wood burning and industrial activities. In 2006, the upstream oil and gas sector accounted for
28 percent of all anthropogenic VOC emissions, transportation 30 percent, other industrial sources 3 percent,
solvent use 10 percent, residential wood combustion 8 percent and fuel marketing 5 percent
(http://www.ec.gc.ca/pdb/cac/Emissions1990-2015/2006/2006 canada e.cfm).

Local geography and meteorology are important in assessing the impact of NO, and VOC emissions. For
example, high concentrations of ground-level ozone in the Lower Fraser Valley are influenced by the Pacific
Ocean to the west and mountains to the north and east. High concentrations between Windsor and Toronto are
strongly influenced by the movement of pollutants from the United States. Ozone concentrations in Canada’s
southern Atlantic regions are largely attributed to imported pollutants from the eastern seaboard of the United
States.

Sources of primary particulate matter, which is emitted directly into the atmosphere, include windblown dust and
soil, pollen, automobile exhausts, residential burning and industrial emissions. Industrial sources range from fuel
combustion, to materials storage and handling, abrasive blasting, grinding and other sources.

CCPA Member Emissions

The annual Reducing Emissions report has tracked the “footprint” of the membership over time. However, recent
changes in the association membership have had a significant effect on some of the emissions data and since
2000 there have been a number of changes which affect the smog emissions data. The impact of these changes
is summarized in Table 1.1 in the Overview section of this report.

In past Reducing Emissions reports we have presented the total emissions and emission intensity from members’
facilities for each reporting year and referenced improvements since 1992. This represents the “footprint” of the
total membership each year over time, as illustrated in Figures 4.1, 4.2, 4.3 and 4.4.

In 2007, current CCPA members’ emissions of VOC and NO, smog precursors decreased by 4 percent (600
tonnes) compared to amounts reported in 2006. This represents a 55 percent overall decrease in emissions of
these substances by current members since the first year of reporting in 1992. (see Note 1 below)

In 2007, current members’ emissions of NO, were 7 percent lower than in 2006. These members have reduced
their NOy emissions by 39 percent since 2000. Figure 4.1 illustrates the total NOy emissions and the emission
intensity from all member facilities since 1992 and from current members’ facilities since 2000. Members are
forecasting increases in production over the next five years and, in an effort to increase efficiency, are increasingly
generating their own electricity to power their facilities. NO, emissions reported here include emissions from
members’ power generation facilities that would normally be attributed to the utility sector. Power generation
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through cogeneration technology is explained in more detail in the section on Climate Change. NO, emissions are
projected to decrease by 3 percent relative to current levels by the year 2012 (Figure 4.2).

Figure 4.1 NOx Emissions vs Production
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Note 1: In this report “current members” refers to the companies that were members of CCPA in 2007. “All members” refers to the companies
that were members in each reporting year and represents the total “footprint” of the association each year.

Figure 4.2 NOx Emissions vs. Production since 2000
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Emissions of NO, per unit of output from current members in 2007 were 40 percent less than in 2000 and are
projected to be 42 percent lower than 2000 levels by 2012.

Members have reported on emissions of up to 283 different volatile organic compounds in the past such as
methanol, benzene, and cyclohexane. In 2007, current members’ emissions to all media of volatile organic
compounds (VOCSs) that contribute to the formation of smog were 4 percent higher than 2006 levels and have
declined by 44 percent since 2000. In 2007, 99 percent of members' emissions of VOCs were to air where they
can contribute to smog formation. Figure 4.3 illustrates the total VOC emissions to air from all member facilities
since 1992 and from current members’ facilities since 2000. CCPA has worked with the federal, Ontario and
Alberta governments and four environmental / non-government organisations to develop a Memorandum of
Understanding on members’ VOC emissions related to smog formation. This assists members in addressing this
important air quality issue.

Figure 4.3 Emissions and Projected Reductions of VOCs Contributing to Smog
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Current members’ 2007 emissions of sulphur oxides were 28 percent lower than 2006 levels, for a decrease of 32
percent since 2000. Figure 4.4 illustrates the total sulphur oxides emissions from all member facilities since 1992
and from current members’ facilities since 2000.

Figure 4.4 Emissions and Projected Reduction of Sulphur Oxides to Air
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Emissions of primary particulate matter were reported for the first time in 2002. In 2007, the reported emissions
of PM, PMyy and PM, s were 1,721, 1,571, and 908 tonnes, respectively, which represents a change of -13, -14,
and -8 percent compared to 2006. (Figure 4.5)

Figure 4.5 Emissions and Projected Reductions of Particulate Matter
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Emission Reduction Projections

Current members’ projections of NO, emissions to 2012 show a decrease of 3 percent from 2007 amounts, or a
decrease of 42 percent compared to 2000. Current members are projecting a 1 percent decrease in emissions of
VOCs to all media by 2012 based on 2007 amounts. Based on 2000 emission quantities, this amounts to a 44
percent reduction of VOCs emitted to all media.

Planned reductions are consistent with the performance expectations of the CCME, as outlined in the NO,/VOC
Management Plan. In the context of the NOyx/VOC Management Plan, member company projections for the next
five years exceed performance expectations. The CCME projection of VOC emissions to air for the chemical
industry was about 25,000 tonnes in 2005.

Members are projecting 4,645 tonnes of VOC emissions that contribute to smog for the year 2008, indicating that
the membership is clearly exceeding the NO,/VOC Plan target. Expressed as total smog precursors, current
CCPA members are projecting to reduce their emissions of NO, and VOCs that contribute to smog by 2 percent
based on 2007 amounts for a total reduction of 59 percent compared to 2000 levels, by 2012.

Determination of achievement of the Canada Wide Standards for PM and ozone will be based largely on
monitoring of ambient concentrations, rather than on emission inventories and emission reductions. However, the
projected reductions in emissions of precursors are consistent with the CCME principle of continuous
improvement.

By 2012, members are projecting a 1 percent increase in emissions of sulphur oxides based on 2007 levels.
Emissions of particulate matter are projected to increase by 9 percent by 2012, relative to 2007 levels.
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CLIMATE CHANGE
Overview

Some gases, principally water vapour, carbon dioxide, nitrous oxide, and methane play an important role in
creating life-sustaining temperatures on the earth’s surface. Without these greenhouse gases, the temperature at
the surface of the earth would be about 30 degrees Celsius cooler and life would not be possible.

Scientists have become concerned that elevated levels of greenhouse gases from human activity are causing an
enhanced greenhouse effect. This could lead to increased global temperatures and adverse consequences for
humans and ecosystems.

The Earth’s average temperature has increased by about 0.74 degrees Celsius over the past 100 years, while
over the same period, atmospheric carbon dioxide concentrations have also increased. According to the Fourth
IPCC Assessment Report “the observed increase in global average temperatures since the mid-20™ century is
very likely due to the observed increase in anthropogenic greenhouse gas emissions”.

Under the United Nations Framework Convention on Climate Change (UNFCCC), at the Conference of the
Parties in Kyoto, Japan in December 1997, 39 countries established reduction targets for emissions of the six
major greenhouse gases beyond the year 2000. The Government of Canada announced its ratification of the
Kyoto Protocol on December 17, 2002. The Kyoto Protocol came into force on February 16, 2005.

For Canada, the Protocol requires that by the end of 2012, Canada’s annual greenhouse gas emissions for the
previous five years must, on average, be 6 percent lower than 1990 levels. However, as noted by Canada’s
Fourth National Report on Climate Change (http://www.ec.gc.ca/climate/4th Report on CC e.pdf), Canada’s
vast geography, natural-resources production, export-oriented economy, northern climate, and high population
growth all contribute to increased energy demand — a key element of GHG emission levels. Another key
determinant is economic growth. Canada experienced significant economic growth since the late 1990s,
particularly affecting energy- and carbon-intensive sectors”. According to this report, projections indicate that
greenhouse gas emissions in Canada would rise by 38 percent by the year 2010 over the 1990 baseline.
Consequently, Canada's Kyoto commitment would really mean a reduction of 270 million tonnes or more from the
2010 projection in order to achieve the minus 6 percent target by 2010.

In March 2008, the Government of Canada released the latest version of the Regulatory Framework for Industrial
Greenhouse Gas Emissions. It elaborates on the earlier regulatory framework targets by stating that all industries
will be required to reduce their emissions intensity from a 2006 baseline levels by 18% by 2010 and an additional
2% reduction each year after. Furthermore, the target will be applied at the facility, sector, or corporate level, as
determined after consultations with each sector. To avoid imposing unreasonable costs to smaller facilities,
minimum thresholds will also be set in five sectors. Fixed process emissions will receive a 0% target, with the
definition of fixed process emissions based on technical feasibility. Finally, to provide incentives for facilities
operating for the first time in 2004 or later to adopt best available technologies, a three-year commissioning period
will be granted and, after the third year, these new facilities will be required to reduce emissions by 2% and a
clean fuel standard will be applied.

The Government also launched Canada’'s Credit for Early Action Program on June 29, 2008
(http://www.ec.gc.ca/cmap-cea/default.asp?lang=En&n=B148443A-1) as one of the compliance mechanisms
under the Turning the Corner Plan to reduce industrial greenhouse gas emissions. This program provides
facilities who have already taken action to reduce their emissions between 1992 and 2006 a limited number of
credits (up to a maximum of 15 megatonnes for the entire program) they can use for demonstrating compliance
with mandatory greenhouse gas reductions targets. For facilities that will be able to reduce their emissions more
than the required levels, a carbon market is included in the program to provide an opportunity to sell extra
compliance credits.

Provincial Government’s have also promulgated new greenhouse gas regulations, developed new legislation and
announced intentions to join regional climate change initiatives for the regulation and reduction of greenhouse gas
emissions. In Alberta, the 2007 Specified Gas Emitters Regulation requires all facilities that emit more than
100,000 tonnes of carbon dioxide equivalent gases to submit verified annual greenhouse gas emission
statements and to reduce their emission intensity — defined as the total carbon dioxide equivalent emitted per unit
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of production — by 12 percent, compared to a baseline of their average emission intensity for the years 2003,
2004 and 2005. BC, Manitoba, Ontario and Quebec have all the joined the Western Climate Initiative (WCI), a
collaboration of Canadian provinces and US and Mexican states, and have committed to regulating greenhouse
gases through a region wide cap-and-trade system. The WCI's goal is to reduce the total greenhouse gas
emissions across the region by 15 percent by 2020 compared to 2007 emissions. The proposed WCI cap-and-
trade system for regulating greenhouse gas emissions is to be operational by the year 2012.

CCPA is committed to respond to the climate change issue. Members are pursuing a two-pronged approach: (1)
working with federal and provincial officials to find longer-term sustainable solutions; and (2) developing our own
coordinated response. All members are continually challenged to strive toward “being the best they can be” within
the context of capital stock turnover. CCPA is working at both the federal and provincial levels to develop a
process for this sector which contributes to Canada’s climate change goals while at the same time maintaining
our international competitiveness and providing growth and jobs for Canadians.

Sources

According to the Intergovernmental Panel on Climate Change (IPCC) “Special Report on Emissions Scenarios
(SPES); 2000" (http://www.grida.no/publications/other/ipcc_sr/?src=http://www.grida.no/climate/ipcc/emission/),
human activities world-wide released an estimated 26 billion tonnes of carbon dioxide into the atmosphere in
1990, rising to 29 billion tonnes in 2000. The burning of fossil fuels was estimated to account for over 80% of
emissions in both those years.

Each year, the carbon cycle releases and removes about 150 billion tonnes of carbon dioxide. At 300 million to
450 million tonnes annually, human sources of methane are about twice the natural contribution. Nitrous oxide is
not as well understood, but it is estimated that human activity may account for about 40 percent of the amount
released by natural sources.

The Government of Canada announced the first phase of a mandatory reporting system for greenhouse gas
emissions in March 2004 (http://canadagazette.gc.ca/partl/2004/20040313/html/notice-e.html). Facilities that emit
100 kilotonnes or more of CO,-equivalent are required to report annually to this program, which is administered by
Statistics Canada under the authority of the Statistics Act and the Canadian Environmental Protection Act, 1999.

According to Canada’s 2006 Greenhouse Gas Inventory (http://www.ec.gc.ca/pdb/ghgl/inventory report/2006/som-
sum_eng.cfm), emissions associated with fossil fuel energy use accounted for over 80 percent of the country’s
anthropogenic greenhouse gas emissions in 2006. In 2006, anthropogenic emissions of total greenhouse gases
(expressed in terms of carbon dioxide-equivalent emissions) in Canada were 721 million tonnes CCPA members
account for 8.7 million tonnes or 1.2 percent of anthropogenic emissions.

According to Natural Resources Canada's Energy Efficiency Trends in Canada: 1990 to 2004
(http://www.oee.nrcan.gc.ca/Publications/statistics/trends06/preface.cfm?attr=0), industrial activity increased by
40% over the period 1990 to 2004, while energy use and greenhouse gas emissions increased by only 20% and
19% respectively. The report notes that, without improvements in energy efficiency, energy use would have
increased by 32%.

Canada’s per capita energy use is high because of low population density, large distances between urban
centres, cold climate, relative affluence and reliance on energy-intensive economic activity. In spite of this,
Canada’s contribution to total world emissions of greenhouse gases has fallen from 2.2 percent in 1983 to 2
percent in 1992. In 2004 Canada contributed 1.54 percent of total global anthropogenic greenhouse gas
emissions. See IPCC Climate Change 2007: Synopsis Report. This decline is due to the fact that over the last
20 years, greenhouse gas emissions have grown at a slower rate than GDP in Canada, due to improved energy
efficiency, energy conservation, and increased reliance on hydroelectricity, nuclear power, and natural gas.

Internationally, emissions continue to follow the growth in global production. The fastest increase in emissions of
greenhouse gases is occurring in the developing countries of Asia and Latin America. However, the United
States, China and the nations of the former Soviet Union currently contribute almost 40 percent of the world total
of greenhouse gas emissions.
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CCPA Member Emissions

As noted in the Overview section of this report, since 2000 there have been a number of changes in membership
which affect the greenhouse gas emissions data. The impact of these changes is summarized in Table 5.1.

In past Reducing Emissions reports we have presented the total emissions and emission intensity from members’
facilities for each reporting year and referenced improvements since 1992. This represents the “footprint” of the
total membership each year over time.

Table 5.1 GHG Emissions in Tonnes Resulting from
CCPA Changes in Membership

Members/Facilities CoO, CH, N,O CO.e

New 1,049,620 80 20 1,057,950

Former 2,621,110 120 3,610 3,742,770

New — companies or facilities that have joined CCPA since 2000.

Former — companies or facilities that have left CCPA since 2000.

In 2007, current members’ emissions of carbon dioxide decreased by 6 percent from 2006 levels, a decrease of
16 percent since 2000. Current members’ emissions of methane decreased by 14 percent (99 tonnes) and
emissions of nitrous oxide increased by 14 percent (15 tonnes) relative to 2006. These trends are illustrated in
Figure 5.1.

Figure 5.1 Emissions and Projected Reduction of Carbon Dioxide, Methane, and
Nitrous Oxide
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The vast majority of greenhouse gas emissions are carbon dioxide, as shown in Figure 5.2. Figure 5.3 illustrates
the total carbon dioxide emissions versus product output of all members since 1992.

30

Reducing Emissions 16



CLIMATE CHANGE

Figure 5.2 2007 Emissions of Greenhouse Gases
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Figure 5.3 Carbon Dioxide Emissions vs. Production
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Global warming potential (GWP) indices, established by the United Nations Framework Convention on Climate
Change, reflect the differing global warming capacities of each greenhouse gas, relative to carbon dioxide.

31

Reducing Emissions 16



CLIMATE CHANGE

Carbon dioxide has a global warming potential of 1; the GWP for methane is 21; for nitrous oxide it is 310.
Measured in terms of global warming potential, current members’ emissions in 2007 were 6 percent lower than in
2006 and 16 percent lower than in 2000. Figure 5.4 illustrates the GWP of all members’ greenhouse gas
emissions since 1992.

Figure 5.4 Global Warming Potential (GWP) vs Production
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Figure 5.5 illustrates the emissions and emission intensity of current members since 2000. This Figure includes
companies that have joined CCPA or started new facilities, but excludes companies that have left CCPA or
facilities that have been sold to non-members since 2000 (see Note 1).

Figure 5.5 Carbon Dioxide Emissions vs Production Since 2000
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Over the past fifteen years, the energy demands of CCPA members have increased with increased levels of
production. However, member companies have been able to reduce their carbon dioxide emissions per unit of
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product. The superior improvement in efficiency can partly be attributed to the fact that the chemical sector is
integrated into an international market and Canadian facilities must continually invest significant capital to remain
competitive with other regions. Improvements in energy efficiency of approximately 1 percent per year are
expected to continue.

Meeting Canada’s Kyoto commitments will require effective ways to meet electricity requirements that go well
beyond what can be achieved through incremental improvements in energy efficiency. Co-generation, or CHP —
combined heat and power — simultaneously produces both electricity and heat (in the form of hot water or steam),
thereby extracting much more usable high quality energy from the combustion of fossil fuels. Conventional
electricity generation from fossil fuels utilizes a boiler to produce steam, which is used to drive a turbine attached
to an electric generator. The process is inefficient, with much of the thermal energy of the steam wasted. CHP
encompasses a range of technologies, but generally includes an electricity generating system (gas turbine)
combined with a heat recovery steam generator, which utilizes waste heat from the turbine exhaust to produce
steam. The steam may be used directly for on site heating requirements or used to drive a steam turbine to
produce additional electricity. Cogeneration achieves efficiencies in the 70% to 90% range, compared to 30% to
50% for conventional generation.

In recent years, the benefits of the improved energy efficiency of cogeneration technology have been realized by
several CCPA member companies.

Cogeneration allows these facilities to decommission older less efficient heaters and boilers. Cogeneration plants
reduce the amount of carbon dioxide emitted per unit of energy produced and can further aid in the abatement of
carbon dioxide emissions in the utility sector by offsetting emissions from coal or oil fired power plants. In Alberta
and Ontario the use of cogeneration technology at members’ facilities has eased the demand on coal fired power
plants. Members’ cogeneration plants use cleaner burning natural gas as fuel that results in lower emissions of
sulphur dioxide, carbon monoxide, and particulate matter than conventional oil fired boilers and heaters.
Cogeneration plants are often operated as a joint venture between several companies, and surplus electricity is
exported into the provincial power grid. In Joffre, Alberta a cogeneration plant adjacent to local petrochemical
facilities produces more than 4 percent of all electrical power generated in the province.

As a result of the commissioning of new cogeneration facilities, some CCPA members are now reporting carbon
dioxide emissions that would have normally been attributed to the utility sector due to electrical generation.
CCPA member emissions and projections of greenhouse gases in this section of the Reducing Emissions report
are presented on two bases — both including and excluding emissions from cogeneration — to allow an equitable
comparison to historical data when cogeneration technology was less prevalent.

Current members’ product output has increased by 5 percent since 2000. At the same time, total carbon dioxide
emissions from current CCPA members from 2000 to 2007 have decreased by 16 percent and carbon dioxide
emissions excluding emissions from cogeneration plants have decreased by 17 percent. Emissions of carbon
dioxide from current CCPA members’ cogeneration plants accounted for 14 percent of the total carbon dioxide
emissions from CCPA members’ facilities in 2007. Current members’ carbon dioxide emissions per unit of output
are down 20 percent since 2000 and carbon dioxide emissions excluding cogeneration emissions per unit of
output are down 21 percent.

Emission Reduction Projections

Including cogeneration, current members expect a 18 percent decrease in total emissions of carbon dioxide by
2012 compared to 2000. Carbon dioxide emissions excluding cogeneration emissions are expected to decrease
by 20 percent by 2012 compared to 2000. Current members are projecting a 42 percent reduction from 2000
levels of methane emissions by the year 2012. Emissions of nitrous oxide are expected to increase by 4 percent
in 2012 over 2007 amounts.

In terms of GWP, current member company greenhouse gas emissions are projected to be 17 percent lower than
2000 levels by 2012. When excluding cogeneration emissions, the global warming potential of members’
emissions are projected to be 20 percent lower than 2000 levels.

Projecting product output to 2012 based on the members’ announced expansion plans, and using members’
projections for carbon dioxide emissions, it is estimated that total carbon dioxide emissions per unit of output will
remain the same between 2007 and 2012. Carbon dioxide emissions, excluding cogeneration emissions, per unit
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of output are projected to be 22 percent below 2000 levels in 2012 as illustrated in Figure 5.5. Using the same
projections for product output, and members’ projections for total greenhouse gas emissions, it is estimated that
by 2012 current members’ greenhouse gas emissions expressed in terms of global warming potential per unit of
output will have decreased by 16 percent compared to 2000.
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STRATOSPHERIC OZONE DEPLETION
Overview

Stratospheric ozone needs to be distinguished from ground-level ozone, a component of urban smog.
Stratospheric ozone is essential to the health of the planet and all living things. The densest concentration of
stratospheric ozone, the ozone layer, exists at an altitude of 15 to 35 kilometres and shields the earth’'s surface
from high levels of ultra-violet radiation. Scientific uncertainty exists, but the evidence suggests that high exposure
to ultra-violet B radiation increases the incidence of skin cancer, eye cataracts and sunburn.

International agreements, notably the Montreal Protocol of 1987 (http://ozone.unep.org/Ratification_status/montreal protocol.shtml),
have led to dramatic reductions in the production and emissions of ozone-depleting substances (ODS). Global
production of chlorofluorocarbons (CFCs) has declined by over 98 percent from a peak of about 0.93 million ODP-
weighted tonnes in 1988 to less than 0.02 million tonnes in 2004, based on data reported to AFEAS
(www.afeas.org). In Canada, new supplies of CFCs have almost been phased out, dropping from a high of 27.6
thousand tonnes in 1988 to 0.9 tonnes in 1998 see Environment Canada National Environmental Indicators
Series (http://www.ec.gc.ca/soer-ree/English/Indicators/Issues/Ozone/Tech_Sup/stsupl e.cfm).

Although significant progress has been made, the depletion of the ozone layer is “not a fully resolved problem.”
(http://www.environnement-canada.ca/soer-ree/English/SOER/1996report/Doc/1-8-5-2-1.cfm) Due to the long
atmospheric lifetimes of ODS already in the stratosphere, ozone levels are not expected to show signs of
recovery until at least 2030, but that recovery could be further slowed by climate change. Ozone values over
Canada’s Arctic were 30 percent lower than normal for a brief period in the spring of 1996. In 1997, the depletion
dipped to 45 percent lower than normal over the high Arctic and about 7 percent lower than normal in mid-
latitudes of the country. In 2000, measurements made by aircraft showed a 60 percent depletion in some layers of
the atmosphere over the arctic. The 2001 national average annual protective ozone level was about 4 percent
below normal (pre-1980), showing an improvement over the 2000 national average of 2.7 percent. However, this
improvement in ozone layer depth over previous years does not necessarily imply a recovery. Like ground-level
ozone, stratospheric ozone concentrations are influenced by meteorology and climate, which may account for the
fluctuations in measurements from year to year.

These results indicate the need for further study of the upper polar atmosphere.

Currently, the rate at which atmospheric concentrations of CFCs have increased has slowed noticeably since
about 1990 as a result of the Montreal Protocol. Canada’s National Environmental Indicator Series state that
global atmospheric levels of ODS are “beginning to level off”. According to Environment Canada, "If the provisions
of the Montreal Protocol are fully obeyed by all parties, the current stratospheric chlorine concentration of 3.5
parts per billion (ppb) is expected to peak within the next few years and then decrease gradually, returning to its
natural level of 1.0 ppb some time after 2100."

Efforts continue to minimize the impact of ozone depleting substances. In May 2001, the Canadian Council of
Ministers of the Environment (CCME) released an update of the 1998 National Action Plan for the Environmental
Control of Ozone-Depleting Substances (ODS) and their Halocarbon Alternatives. The action plan summarized
the status of previous tasks presented in the 1998 Plan, as well as new essential tasks for implementing Canada's
Strategy to Accelerate the Phase-out of CFC and Halon Uses and to Dispose of the Surplus Stocks. Significant
progress was made, with most of the tasks identified in the 1998 Plan being completed. CFCs, methyl chloroform
and halons are no longer produced or imported into Canada. Carbon tetrachloride is imported only for use as
feedstock in chemical production. All jurisdictions have regulations that mandate recovery and recycling of CFCs
and HCFCs in the refrigeration and air conditioning sector and prohibit the release of ozone depleting substances.

Sources

Historically, ozone-depleting substances have been emitted to the environment as a result of their use as
refrigerants, cleaning and degreasing solvents, agricultural fumigants, fire suppressants, hospital sterilants and as
blowing agents in the production of plastic foam. In total, new Canadian supplies of all ozone depletors —
including CFCs, halons, methyl chloroform, carbon tetrachloride, and hydrochlorofluorocarbons (HCFCs) — fell
from a high of 27,800 tonnes in 1987 to 960 tonnes in 2000 (expressed as CFC-11 equivalent), as a result of
Canada’s commitment to the Montreal Protocol.
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Despite the significant reduction achieved in ODS consumption, Canada still had an inventory of approximately
26,000 tonnes of CFCs and Halons in 1998, according to the 2001 update of the National Action Plan, which were
present in air conditioning, refrigeration and fire suppression systems. In May 2001, the CCME Federal-Provincial
Working Group on Ozone-Depleting Substances and Halocarbon Alternatives developed a strategy to phase-out
the use of CFCs and Halons and to dispose of surplus stocks to avoid the release of these substances from the
Canadian inventory. To implement this strategy, the 2001 National Action Plan included seven new tasks, which
consisted of initiatives relating to infrastructure provisions for the switch to alternative substances and
technologies and phase-out objectives and approaches for industry sectors. Manufacturers of alternative
substances are being encouraged to accelerate the switch to alternatives.

It has been recognised that atmospheric nitrous oxide and methane are linked to stratospheric ozone depletion.
Nitrous oxide and methane react in the stratosphere to form nitrogen oxides hydrogen and water vapour. These
chemicals are reactive and patrticipate in the production and loss balance of stratospheric ozone. The overall
effect of nitrous oxide and methane on ozone is much smaller than that caused by increases in chlorine and
bromine containing gases from human activities. The influence of nitrous oxide and methane on the stratospheric
ozone layer is complex and very different from that of substances covered by the Montreal Protocol, and a
great deal of uncertainty exists regarding the chemical reactions involved.

As indicated above, no information is available at this time to quantify the ozone-depleting potential of nitrous
oxide and methane. However, member company emissions and projected emissions for nitrous oxide and
methane make up part of the data shown in Figures 5.2 and 5.4 of the climate change section.

CCPA Member Emissions

In 2007, emissions of ozone depleting substances from CCPA members increased by 2 percent or 9 tonnes from
2006; the total reduction is 66 percent based on 1992 amounts. Emissions of the main ozone depleting
substances, chlorofluorocarbons (CFC) decreased by 22 percent in 2007, compared to 2006 levels. Since 1992,
emissions of CFCs have been reduced by over 99 percent; HCFCs by 51 percent; methyl chloroform by 100
percent; and carbon tetrachloride by over 99 percent. See Figure 6.1.

Figure 6.1 Emissions of Ozone Depleting Substances
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Just as greenhouse gases have varying global warming potentials, ozone-depleting substances are assigned an
ozone-depletion potential (ODP). These have been set relative to CFC-11, which has an ODP of 1. Carbon
tetrachloride has an ODP of 1.1; methyl chloroform, 0.1; and HCFCs have an average ODP of 0.05. In 2007, the
ODP of member company emissions of ozone-depleting substances were largely unchanged compared to 2006,
bringing the total reduction to over 94 percent since 1992. HCFCs comprise 99.9 percent of the total emissions of
ozone-depleting substances from CCPA members’ facilities. HCFCs, with a much lower potential to deplete the
ozone layer than the main ozone-depleting substances, have been accepted by the signatories of the Montreal
Protocol as an interim substitute. HCFCs are scheduled for phase-out by 2020.

Emission Reduction Projections

In terms of ozone depletion potential, CCPA members are projecting a 99 percent decrease by 2012 based on
amounts reported in 2007, for a total reduction of nearly 100 percent since 1992. A 2 percent reduction in
emissions of CFCs is projected for next year, as much of the older refrigeration equipment still in use in 2007 is
phased out. Emissions of CFC's are predicted to be reduced by 99.9 percent of the 1992 levels by 2012.
Methyl chloroform and carbon tetrachloride emissions have been eliminated in 2007 and are projected to
remain that way. Emissions of HCFCs are projected to remain constant until 2009 and then decrease
significantly with the elimination of HCFC 142b emissions from member companies. The projected reduction of
HCFCs from 1992 levels amounts to over 99 percent in 2012. See Figure 6.2 and 6.3.

Figure 6.2 Emissions and Projected Reductions of CFCs, Methyl Chloroform,
Carbon Tetrachloride and HCFCs
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Figure 6.3 Ozone Depletion Potential of Emissions
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WATER QUALITY

WATER QUALITY
Overview

Canadians are custodians of the most significant reservoirs of fresh water in the world. Annually, nine percent of
the world's renewable water supply flows from Canadian rivers. Lakes cover 7.6 percent of the Canadian
landmass, wetlands 14 percent and perennial snow and ice 2 percent. The Great Lakes, with about 20 percent of
the world’s fresh surface water together make up the largest freshwater lake system in the world.

In 1997, Health Canada published the State of Knowledge Report on Environmental Contaminants and Human
Health in the Great Lakes Basin®. The report summarised and assessed the environmental health of the Great
Lakes, bringing to bear new research on emerging issues such as endocrine disruption. In the report's
introduction, the authors state: "Data on chemical concentrations in sediment cores indicate that the major
loadings of persistent toxic chemicals to the Great Lakes took place between 1950 and the early 1970s. Ambient
concentrations of most toxic inorganic and organic chemicals have since declined and are significantly lower than
they were 15 to 20 years ago, due in part to bans or restrictions on the manufacture and use of such widely used
chemicals as PCBs and chlordane. Ambient levels of most chemical contaminants are now below the levels
indicated in the objectives of the 1978 Canada U.S. Great Lakes Water Quality Agreement" see link
(http://www.on.ec.gc.ca/greatlakes/default.asp?lang=En&n=FD65DFE5-1).

The Great Lakes Basin 2020 Initiative, which has been renewed twice since it was first launched in 1989, is used
to ensure that Canada’s commitments under the Great Lakes Water Quality Agreement are met.

The Canadian and U.S. governments jointly prepare a biennial “State of the Great Lakes” report. The 2007 report
noted that the transfer of natural and human-made substances from air, sediments, groundwater, wastewater,
and runoff from non-point sources is constantly changing the composition of the Great Lakes. Over the last 30
years, concentrations of some chemicals and chemical groups have declined significantly. However,
concentrations of several other chemicals have that been recently detected in Great Lakes have been identified
as chemicals of emerging concern. The status of contaminants in open waters is improving for PCBs, DDT,
toxaphene, dieldrin, mirex, chlordane and mercury. Concentrations of polybrominated diphenyl ethers (PBDES)
and other chemicals of emerging concern such as perflourinated chemicals, however, are increasing. More
information can be found on the website, http://binational.net/solec/English/sogl2007highlights _en.pdf.

While progress has been made in reducing levels of persistent environmental contaminants, as demonstrated by
dramatic improvements in wildlife reproductive success, significant challenges lie ahead. Population growth, with
its inherent encroachment on the natural ecosystem and potential increase in sewage discharge and pollution,
continues to exert pressure on the Great Lakes Basin. Air pollution, according to Environment Canada, is
emerging as an important source from which contaminants enter the Great Lakes Basin. For certain persistent
organic pollutants in the Great Lakes, as much as 90 percent can be attributed to deposition from the
atmosphere. There are global challenges that also need to be addressed, including the transboundary transport
of air contaminants from outside of Canada and the influx of non-native species, such as zebra mussels, that
jeopardize the ecological balance of the Great Lakes Basin. See 2007 report on the web at:
(http://repositories.cdlib.org/cgi/viewcontent.cgi?article=1351&context=jmie/roadeco).

The Canada-Ontario Agreement is the federal-provincial agreement designed to fulfil Canada's obligations under
the Canada-U.S. Great Lakes Water Quality Agreement. Environment Canada and the Ontario Ministry of the
Environment released the 2004 - 2005 Biennial Progress Report on the Canada-Ontario Agreement Respecting
the Great Lakes Basin Ecosystem. The report notes that significant gains have been made toward rehabilitating
ecological systems in all areas of concern. More information can be found on the Environment Canada website
http://www.on.ec.gc.ca/coa.

To reaffirm their commitments to cleaning up and restoring the Great Lakes Ecosystem, the governments of
Canada and Ontario signed the Canada-Ontario Agreement Respecting the Great Lakes Basin Ecosystem (COA)
on June 12, 2002, which remained in force for a period of five years (http://www.ene.gov.on.ca/envision/water/greatlakes/index.htm).

* Health Canada (1997): State of Knowledge Report on Environmental Contaminants and Human Health in the
Great Lakes Basin. Eds. D. Riedel, N. Tremblay and E. Tompkins. Government of Canada, Ottawa
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This 2002 COA was more focused than previous Agreements and sets out specific commitments of each
government. There are annexes to this 2002 Agreement that address specific environment issues in detalil,
including areas of concern, harmful pollutants, lake-wide management as well as monitoring and information
management.

Sources

According to Environment Canada’s “A Primer on Fresh Water” (http://www.ec.qgc.ca/water/en/info/pubs/primer/e_primer.pdf),
the specific sources of pollution to the Great Lakes and St. Lawrence River include: industrial and municipal uses,
fluctuating water levels, flooding and shoreline erosion. Other concerns are acid rain, airborne toxics, depletion of
wetland areas, increased demand on shoreline recreation areas, the sale and diversion of water, and climate
change.

The State of Knowledge Report on Environmental Contaminants and Human Health in the Great Lakes Basin,
1997 identified air pollutants, especially fine particulate matter or aerosols and ground-level ozone, as sources of
water pollution. The report also identified microbes resistant to drinking water disinfection and toxic by-products
related to drinking water disinfection as issues of concern. The tragic incidents in Walkerton, Ontario in May 2000
focused attention on the importance of assuring drinking water quality.

Pollution from non-point sources such as agricultural, chemical and urban run-off could be added to the list. As a
result of initiatives such as the International Joint Commission’s Remedial Action Plan (http://www.ec.gc.ca/raps-
pas/default.asp?lang=En&n=A290294A-1), the Province of Ontario’s Municipal/Industrial Strategy for Abatement
(http://www.ene.gov.on.ca/envision/water/misa/index.htm) and non-regulatory commitments by industry, the
performance of industrial discharges has improved over recent years.

There are many localised water quality challenges relating to drinking water quality, beaches, waste site leachate,
agricultural run-off, etc. These issues are best addressed through community dialogue, an approach supported by
CCPA members through their Responsible Care commitment.

CCPA Member Emissions

Emissions to water in 2007 account for less than 2 percent of total emissions (excluding carbon dioxide) from
CCPA member facilities. Emissions to water reduced by 249 tonnes in 2007 from 2006 and it represents a 99.7
percent reduction since 1992.

Since 1992, the CCPA’s Reducing Emission reports have tracked progress in reducing emissions of metals to
water, as summarized in Table 7.1. Some metals and their compounds have the potential to be toxic to humans
and other life forms as they build up in the environment and through the food chain. Annual emissions of metals
to water in 2007 increased by 9 tonnes over the previous year, however emissions of metals to water have
declined by 82 percent since the base year. The largest reductions have been made in emissions of aluminum,
chromium, manganese zinc, antimony, lead, selenium and copper.
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Table 7.1 Emissions of Metals to Water from CCPA Member Operations (tonnes)

Metal Base Base 2006 2007 % Reduction
Year Amount 2007 vs. base amount

Aluminum 1993 500 54.7 72.9 85
Manganese 1992 90 54.6 45.7 49
Chromium 1992 92 0.01 0.02 99+
Selenium 1992 4.3 NR NR 100
Antimony 1992 4.8 NR NR 100
Copper 1992 3.5 NR NR 100
Zinc 1992 8.4 2.26 1.49 82
Lead 1992 4.6 0.02 0.05 99
Nickel 1992 1.8 0.01 0.02 99
Arsenic 1993 0.14 0.34 0.24 72 (increase)
Mercury 1992 0.02 NR NR 94
Cadmium 1993 0.02 0.02 0.02 5 (increase)
Cobalt 1992 0.66 NR NR 100
Total Tonnes 710 112 120

NR-not reported

In previous Reducing Emissions reports, CCPA members have reported significant progress in reducing their
emissions to the Great Lakes. For example, the discharge of total organic carbon to the St. Clair River in Ontario,
the location of many CCPA member facilities, has been steadily declining over the past 30 years. Since 1975 the
discharge of total organic carbon to the St. Clair River from CCPA member operations declined by 95 percent.

Emission Reduction Projections

With a 99.7 percent reduction in emissions to water since 1992, members have essentially eliminated these
emissions. While this achievement is significant, under Responsible Care members are working to continually
improve their performance and reduce their remaining emissions to water.

The overall reduction of emissions of metals to all media is projected to be 72 percent by the year 2012, relative
to 1992 quantities. Total annual emissions of metals to all media are projected to be 128 tonnes in 2012.
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Figure 7.1 Emissions and Projected Reduction of Metals to all Environmental Media
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Akzo Nobel Chemicals Ltd.
Minimizing Environmental Footprint

AkzoNobel makes and supplies the widest combined range of paints, coatings and specialty chemicals in the
world, employing about 60,000 people in 80+ countries. At AkzoNobel we value Integrity and taking responsibility
for our actions. This is a commitment and the foundation for everything we do. This is how we conduct business
with our customers, our suppliers, our colleagues and other stakeholders. We must grow in a sustainable way,
recognizing the importance of the planet on which we all live and the communities with whom we work.
Maintaining sustainable operations and minimizing the company’s impact on the environment are key goals for
AkzoNobel, which plans to achieve 100% sustainable freshwater management at all its sites by 2015 and to
reduce its carbon footprint 30% by 2020.

Several activities at our Saskatoon site support these goals. For example: the facility’s wastewater is now
processed in the city’s water treatment facility, which eliminates ammonia emissions to the South Saskatchewan
River and meets the goal of 100% sustainable freshwater management.

Additionally, our thermal oxidizer has been optimized and a vapor collection system was installed four years ago.
This reduced the number of odour complaints and reportable excursions from 17 in 2005 to 4 in 2007 and 0O as of
August 2008. The vapor collection system condenses steam contained in the vapor. The recovered heat is used
in winter to heat the plant buildings. This measure saved 6,100 GJ of natural gas — a 13.5% reduction in the
plant’s natural gas usage in 2007 as compared to 2006.

“Further energy use reduction measures include a steam trap audit conducted in 2008 and an evaluation of
projects enabling us to recover flash steam,” says Michael Stein, plant manager at Akzo Nobel Chemicals Ltd.’s
Saskatoon operations.

Chemtura Canada Co./Cie
Chemical Manufacturer Gets Hefty Rebate for Saving Water

Launched in 2005, the City of Toronto Water Saver Program offers rebate incentives to companies that reduce
their water use. The program stipend would provide 30 cents per saved liter of water per day, and would be
credited back to capital expenditures allocated to the project. Identified through continuous improvement
initiatives, Chemtura Canada Co./Cie in West Hill, Ont., developed and completed three projects contributing to
water use reduction. The signature project called for additional capacity to the chiller system. At the time, the
chiller could not handle peak loads in the overbase sulfonate process, and one vessel had to run city water for
cooling. Adding a 45,500-litre tank increased cold storage capacity, thereby eliminating the need for city
water. Together with a project to recover and reuse hot process water, and a heat exchanger replacement project,
Chemtura’s West Hill plant managed to reduce its annual water consumption by 50%, creating a savings of
$60,000 regardless of the rebate. The City of Toronto presented Chemtura’'s West Hill personnel with a cheque
for about $40,000 for realizing water savings of more than 130 cubic metres per day.

Dow Chemical Canada Inc.

Responsible Disposal

BACKGROUND:

Dow Chemical Canada Inc., a subsidiary of The Dow Chemical Company, employs approximately 1,200 people in
Canada. Headquartered in Calgary, Alberta, Dow Canada and its affiliates have manufacturing locations in:
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Sarnia and Toronto, Ontario; Fort Saskatchewan and Prentiss, Alberta; and Varennes, Quebec. For more
information about Dow Canada, please visit our web site at www.dowcanada.com.

The Dow Fort Saskatchewan site operated Chlor Vinyl production facilities for almost 40 years and permanently
ceased production in 2006. While the facilities were operating, dioxins and furans (D/F) as well as
hexachlorobenzene (HCB) were created as unwanted byproducts, with some sediment accumulating in storage
ponds and process equipment. During operations, Dow was diligent in managing D/F emissions to air and
achieved a reduction of more than 90% by installing post treatment equipment. Now that the operations have
ceased, as a Responsible Care company, Dow is taking appropriate actions to dispose of the accumulated
materials and decommission the facilities.

ACTION:

Before the facilities ceased operation, Dow developed detailed decommissioning plans to safely shutdown the
facilities and prepare them for demolition. These plans addressed waste management and reduction activities and
disposal options. Through its plan development, Dow identified a number of opportunities to reduce waste such
as relocating equipment to other Dow facilities for reuse and managing waste responsibly on site, where possible,
by using Dow’s onsite incinerators and hazardous waste landfill.

Since the facilities closed, Dow has been removing process materials, cleaning equipment, and separating piping
and equipment to determine that they were free of products and contamination. Sampling and analysis has been
conducted to properly characterize waste. This analysis has indicated the amount of D/F and HCB in some
accumulated material was larger than previous annual disposals in Canada. Based on these results, Dow has
evaluated and selected options to economically manage the disposal, while ensuring worker safety and
preventing impact to the environment and human health.

In 2007, disposal of this accumulated material resulted in: 280 g TEQ D/F and 520 kg HCB to Dow’s onsite
disposal cavern; 5.5 g TEQ D/F and 965 g HCB to Dow’s onsite landfill; and 1g TEQ D/F and approximately 1100
g HCB were transferred to an approved offsite incinerator. Over the next few years, additional material will be
directed to an onsite approved disposal cavern or the onsite approved hazardous landfill. Material not suitable for
disposal cavern or landfill will be transferred to government-approved offsite hazardous waste incinerators.
Despite no longer producing chlorinated organics on site, Dow will continue to voluntarily report TEQ D/F and
HCB disposals and transfers under NPRI and NERM.

RESULTS:

Dow is taking responsibility for appropriate disposal of historical materials from facilities that have permanently
ceased production. In 2007, 285 g TEQ of D/F and 522 kg of HCB were secured or incinerated. Dow is following
Responsible Care best practices for managing this disposal to ensure hazardous substances are not available to
impact human health and the environment.

Jungbunzlauer Canada Inc.
Treating All Waste Streams

At its manufacturing site in Port Colborne, Ont., Jungbunzlauer Canada Inc. operates an on-site Waste Water
Treatment Plant (WWTP) that treats all of the waste streams from the manufacturing of citric acid. Characteristics
of the facility waste streams include ammonia, which needs to be treated at the WWTP. The activated sludge
process under aerobic conditions treats the influent wastewater and oxidizes the ammonia by nitrification — a two-
step process in which the ammonia is converted to nitrite and then to nitrate under aerobic conditions.
Jungbunzlauer takes the process to another treatment step where the nitrification is reversed. This process is
called de-nitrification; that is, the reduction of nitrate and nitrite back to nitrogen gas in the absence of oxygen.

Although Jungbunzlauer — one of the world's leading producers of natural and nature-identical biodegradable
ingredients — is not regulated on the amount of nitrate (NO3) ion discharged in the process effluent, the company
takes the initiative and extra environmental care to reduce the amount of nitrogen released to the receiving
waters. The facility effectively reduces the amount of nitrogen as nitrate ion (pH >6) discharged into the process
effluent by setting up the aerobic treatment facility (aerator set points) in a sequential fashion necessary to allow
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the aerators to cycle on and off for the time necessary to nitrify the ammonia to nitrite and nitrate and then de-
nitrify the nitrate ion back to nitrogen gas.

This convoluted process also provides some energy savings with the cycling of the aerators instead of having
them operational all the time. Within the biological process of de-nitrification, the microorganisms use the oxygen
by converting the nitrate (NO3) to nitrite (NOZ2), stripping off one of the oxygen molecules and satisfying oxygen
requirements for their biological functions in order to effectively and efficiently treat the facility waste streams,
says Ryan Waines, environmental manager at Jungbunzlauer Canada.

KRONOS Canada, Inc.
Reducing Risk of Chlorine Release

KRONOS Canada, Inc. — located in Varennes, Que. — is a producer of titanium dioxide white pigment used in
paints, plastics and papers... using chlorine as a reagent to extract the titanium from an ore in a sophisticated
process considered to be the latest such technology. All of the chlorine is recycled into the process, but some
must be added to compensate for losses resulting from the combination with impurities that are further treated to
render them harmless. The original plant design incorporated a two-tonne liquid chlorine surge tank to maintain
the process operation while changing railcars. An accidental release of this toxic gas could have an impact on the
nearby population and the environment up to a distance of 17 kilometers. KRONOS’ management was concerned
about this risk and decided to reduce its chances of occurring, so major modifications to the chlorine handling
system were implemented. The result was the elimination of the surge tank. The distance of impact of an
accidental emission was therefore diminished to 3.5 km. In addition, an enclosure to capture and treat releases
was built around the vaporizer. A toxic gas analyzer network was also installed to monitor the plant perimeter and
residential area. These efforts were recognized by the Quebec government which awarded KRONOS a merit
citation for this achievement.

NOVA Chemicals
Waste reduction

Plastic pellet loss continues be a critical issue for the environment, as evidenced by the recent media and
regulatory focus on plastics. To help address this problem, NOVA Chemicals is a partner in Operation Clean
Sweep, an industry program developed to help plastic resin handlers implement good housekeeping and pellet
containment practices.

As part of NOVA Chemicals’ Responsible Care Outreach program, all new polymer customers worldwide are
provided with an information packet and/or electronic communication that directs them to the Operation Clean
Sweep webpage and encourages them to participate. In addition to our new polymer customers, NOVA
Chemicals continues to remind existing polymer customers about the OCS program through periodic letters, e-
mail reminders and on our external webpages.

For more information on this initiative please contact Anna Madajczuk of NOVA Chemicals via e-mail at
madajca@novachem.com.
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Top 20 Substances Emissions and Projections

SUBSTANCES REPORTED AS EMISSION IN 2007 (in descending order)

SUBSTANCES

Emissions (Tonnes)

Actual

Projected

Issues of Concern

Chemical Name

Companies
Reporting

Base
Year

Base 2006

2007

2008

2012

IARC

Smog

ge

Ozone
Climate
Chan

PAH

CEPA

CMP

Carbon dioxide
(CO2)

1992

11.5M | 8.63M

8.04 M

791 M

7.89 M

Hydrogen *

1998

5,366 | 13,741

12,711

12,741

6,440

NOXx (oxides of
nitrogen)

1992

25,168 | 12,108

11,227

10,956

10,835

Carbon monoxide

1992

4,173 7,528

7,240

7,015

7,086

Sulphur dioxide

1992

39,395 9,471

6,845

6,988

6,945

Volatile Organic
Compounds
(VOCs)

2002

11,165 4,877

4,353

4,117

3,962

TPM - Total
Particulate Matter

2002

2,367 1,971

1,721

1,879

1,871

PM10 - Particulate
Matter <= 10
Microns

2002

1,952 1,826

1,571

1,710

1,712

Ethylene

1992

3,381 926

974

945

998
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Top 20 Substances Emissions and Projections

SUBSTANCES REPORTED AS EMISSION IN 2007 (in descending order)

Emissions (Tonnes)

Actual Projected Issues of Concern
Chemical Name Companies Base | Base 2006 2007 2008 2012 o Qo
Reporting Year g g S 2| x| T |a
< |E |8 |ES|ST|H |3
= n le) o0 O
3 468 10 12
13 14 15 16 18
19 20 22 23 24
25 26 27 28 29
PM2.5 - Particulate | 30 33 34 35 38
Matter <=2.5 39 40 41 42 44
Microns 47 49 2002 870 984 908 950 963 S
2 310 12 18
26 29 30 33 34
VOC Other 41 44 50 1992 3,475 467 621 716 720 S C
3 4581011
12 13 14 16 17
19 20 21 22 23
24 25 26 27 28
29 30 32 34 35
36 37 38 40 42
44 46 47 48 49
Methane 50 1992 2,832 681 582 586 560 G Cc
Solvent naphtha
light aliphatic 3 5818 24 1992 24.5 653 479 476 466 S C
Hydrotrichlorodifluo
roethane (HCFC-
142B) 4 13 1992 558 359 367 375 0 0o G C
3 24 29 34 38
Cyclohexane 44 1992 3,020 289 328 306 356 S C
2 345811
12 13 20 21 24
29 31 32 34 38
Methanol 42 46 47 48 49 1992 2,045 279 310 298 280 S C
Propylene 13 24 29 34
(propene) 38 44 1992 900 439 256 191 147 S C
15781223
24 28 29 33 34 115,31
Sulphuric acid 47 1992 4 247 215 216 220
Calcium carbonate 6 22 28 1993 392 439 197 324 73.5
1 56810 12
13 27 29 30 33
Ammonia (Total) 34 43 44 47 50 1992 2,798 169 175 184 183 S C

* Emissions and projections of hydrogen are presented in the substance tables but have not been included in any of the aggregate totals

presented in previous sections of this report.
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All Substances Emissions and Projections

SUBSTANCES REPORTED AS EMISSION IN 2007 (in alphabetical order)

Emissions (Tonnes)

Reducing Emissions 16

Actual Projected Issues of Concern
Chemical Name Companies Base Base 2006 2007 2008 2012 o o Qo
Reporting Year g o S sz | T |2
< S N Ec E L (E_)
= |2 |© |56 ©
1,1
Diphenylethane 1997 0.001 S C
1,1,1-
Trichloroethane/me
thyl chloroform 1992 10.6 (0] G C
1,1,2,2-
Tetrachloroethane 1997 0.420 0.021 S C
1,1,2-
Trichloroethane 20 1994 0.005 0.109 0.104 0.110 0.110 S C
1,1,2-
Trichloroethylene 5 8 1992 0.001 0.040 0.031 0.033 0.033 | 2A C
1,1-Dichloroethane 1992 2.11 0.012 S C
1,2,4-
Trichlorobenzene 1998 0.092
1,2,4-
Triethylbenzene 1997 0.510 S C
1,2,4- 2 3417 24
Trimethylbenzene 29 34 50 1992 26.6 215 25.1 26.0 26.0 C
1,2-Butadiene 38 1992 2.07 0.040 0.038 0.013 Cc
1,2-Dibromoethane
(Ethylene
dibromide) 1993 1.33 2A S C
1,2-Dichloroethane
(Ethylene
dichloride) 13 17 30 1992 275 5.57 0.550 0.061 0.061 | 2B S Cc
1,2-
Dichloroethylene-
cis 1994 0.010 0.003 S C
1,2-
Dichloroethylene-
trans 1994 0.010 0.003 S C
1,2-
Dichloropropane 1992 10.1 0.003 S C
1,2-
Methylpyrrolidinone 2002 0.240
1,3,6 Trioxocane 1997 0.001 S C
13 24 29 34
1,3-Butadiene 38 1992 297 16.8 13.2 10.8 9.5 | 2A S Cc
1,3-
Dichlorobenzene 41 2000 0.001 0.436 0.446 S C
1,3-
Dichloropropene 1992 0.001 2B
1,3-Pentadiene 34 2002 1.96 0.003 0.006 0.006 0.006 Cc
1,4-Dioxane 30 1992 27.2 0.325 0.149 0.200 0.200 | 2B S Cc D
1,4-Pentadiene 13 1994 0.070 0.008 0.001 0.008 0.008 Cc
1,6-
Hexamethylenedia
mine 1993 0.130
1-Butene 10 24 25 34 1992 103 11.2 26.2 27.1 30.0 C
1-Decene 8 25 1992 1.30 1.90 1.26 1.92 1.92 Cc
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All Substances Emissions and Projections

SUBSTANCES REPORTED AS EMISSION IN 2007 (in alphabetical order)

Emissions (Tonnes)
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Actual Projected Issues of Concern
Chemical Name Companies Base Base 2006 2007 2008 2012 o o Qo
Reporting Year g o S sz | T |2
< S N Ec E L g
= |2 |© |56 ©
1-Dodecanethiol
(n-dodecyl
mercaptan) 1993 0.003
13 24 25 34
1-Hexene 38 1992 102 34.2 37.8 38.9 42.4 S C
1-methoxy-2-
propanol (PGME) -
Glycol Ether
(Propylene glycol
methyl ether) 35 1992 0.001 0.487 0.011 0.021 0.021 C
1-Octanol 4 2001 0.002 0.035 0.040 0.040 C
10 24 25 34
1-Octene 38 1992 18.2 5.82 5.18 4.71 4.82 S C
1-Pentanol 5 1993 0.020 0.001 0.001 0.001 0.001 S C
1-Pentene 13 34 38 1993 4.98 1.96 21.56 20.39 19.80 S C
1-Propanethiol 1994 0.002 S C
2,3 Dimethyl
Pentane 34 2003 0.002 4.85 2.39 2.50 2.50 S C
2,4,6-
Trichlorophenol 1994 0.004 2B
2,4,7,9-
Tetramethyl-5-
decyne-4,7-diol 4 1994 0.200 0.010 0.010 0.009 0.009 S C
2,4-D Acetic acid
(2,4-
dichlorophenoxy) 1993 0.003 2B
2,4-Dichlorophenol
(and salts) 1993 0.001 2B
2,6-Dinitrotoluene 1994 0.003 2B
2-Butene 1992 4.60 S C
3 4517 18
2-Butoxyethanol 20 32 1992 1.39 2.60 341 5.38 5.51 C
2-Ethoxyethanol 1992 0.300 C
2-Ethoxyethyl
acetate 1997 0.002 S C D
2-
Ethylanthraquinone 1992 0.085 C
2-Ethylhexanol 3 417 1992 54.1 0.213 0.206 0.204 0.204 C
2-Ethylhexyl
acrylate 43 2002 0.002 0.005 0.003 0.015 0.015 C
2-Hexene 2002 38.2 C
2-Hydroxyethyl
acrylate 1993 0.430 S C
2-
Mercaptobenzothia
zole 2003 0.007 0.001 S C
2-Mercaptoethanol 8 1992 6.80 0.007 0.006 0.010
2-Methoxyethanol 1992 3.20 S C
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2-Methyl pentane 3 34 2003 34.7 40.2 38.0 38.0 42.1 S C
2-Methyl-1,3-
dioxolane 1996 0.020 S C
2-
Methylpentanediol 5 1992 0.200 0.015 0.009 0.010 0.010 S C
2-Methylpropene
(Isobutylene) 8 10 34 38 1992 288 3.77 2.82 1.91 1.34 S C
2-Methylthio
Benzothiazole 1997 0.003 S C
2-Oxybis(1-
chloropropane) 1993 0.170 S C
3-Ethoxypropanoic
acid ethyl ester 3 5 1992 10.00 0.032 0.003 0.003 0.003 S C
3-Methyl-1-butene 1994 3.58 C
3-Methylene
heptane 34 2002 1.43 0.217 0.239 0.240 0.260 S
4,4-
Isopropylidenediph
enol 2002 0.004 0.002 D
4,5-
Dimethylthiazole 1998 0.010 S C
4-Methyl-2-
pentanol 3 5 1993 0.160 0.031 0.006 0.006 0.006 S C
4-tert-Octylphenol 2001 0.010 S C
Acenaphthene 12 24 50 1999 1.45 1.58 1.58 1.58 1.46 S C
Acenaphthylene 12 24 50 2001 0.000 0.008 0.013 0.013 0.009 S C
Acetaldehyde 12 29 30 44 1992 168 34.9 26.0 24.8 24.8 | 2B S C
Acetic acid/glacial
acetic acid 5 8 30 42 47 1992 138 2.19 1.48 1.78 1.79 S C
Acetic anhydride 1992 8.96 C
3 45811
13 20 32 40
Acetone 48 49 1992 1,859 64 65 78 80
Acetonitrile 49 1992 88.3 0.14 0.054 0.100 0.100 C
Acetylene 13 34 38 1992 118 5.76 9.79 3.36 0.14 C
Acrylamide 42 1992 0.002 0.030 0.045 0.030 0.030 | 2A C D
Acrylic acid (and
salts) 13 42 43 1992 1.61 0.124 0.091 0.121 0.121 C
Acrylonitrile 1 13 43 1992 214 0.256 0.252 0.215 0.175 | 2B C
Activated carbon 1994 0.300
Adipic acid 3 1992 0.060 0.113 0.022
Alkyl ketone dimer 1992 0.300
alpha-Methyl
styrene 3 8 1993 0.010 15.9 0.0 0.0 0.0 S C
Alumina hydrate 18 29 1995 0.100 0.154 0.257 0.237 0.240
Aluminosilicate 1999 0.100
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Aluminum (and
compounds) 3 12 18 28 1993 500 54.8 73.0 73.2 73.3
Aluminum (fume or
dust) 1992 115
Aluminum oxide
(fibrous forms) 1992 0.700
1 56810
12 13 27 29
30 33 34 43
Ammonia (Total) 44 47 50 1992 2,798 169 175 184 183 S C
Ammonium nitrate
(solution) 1992 134
Ammonium sulfate
(solution) 47 1993 8.03 0.174 0.174 0.174 0.174
Amyl acetate 3 4 1992 431 0.061 0.161 0.161 0.161 S Cc
Amylopectine 1992 0.400 S C
Aniline (and salts) 1994 0.005 S C
Anthracene 44 50 1993 0.132 0.136 0.138 0.050 0.071 S P |C
Antimony (and
compounds) 44 1992 4.80 0.010 0.009
Arsenic (and
compounds) 12 23 34 1993 0.162 0.343 0.245 0.245 0.246 | 01 C
Asbestos (friable) 1994 0.130 20.0 20.0 | 01 [
8 13 24 26
29 34 37 38
Benzene 41 44 50 1992 1,261 64.2 65.7 56.8 55.8 | 01 S C
Benzo (a)
phenanthrene t 12 24 50 1997 20.0 38.3 42.7 42.7 31.6 P |C
Benzo(a)anthracen
et 12 24 50 1997 10.00 24.6 26.4 26.4 16.7 | 2A S C
Benzo(a)fluorene 50 2000 0.010 0.011 0.011 0.011 0.011
Benzo(a)pyrene t 24 50 1997 10.00 2.30 221 2.21 0.601 | 2A S C
Benzo(b)fluoranthe
ne t 12 24 50 1997 40.0 14.7 16.8 16.8 9.54 | 2B S C
Benzo(b)fluorene 50 2000 0.010 0.011 0.011 0.011 0.011
Benzo(e)pyrene t 12 50 1997 10.00 7.76 7.74 7.74 3.89 S C
Benzo(g,h,i)perylen
et 12 24 50 2000 2.06 4.00 4.22 4.24 3.04 S P |C
Benzo(j)fluoranthen
et 12 50 2001 0.014 1.07 0.642 0.642 0.642 | 2B S P |C
Benzo(k)fluoranthe
ne t 12 24 50 2000 3.41 6.58 6.86 6.86 1.84 | 2B S P |C
Benzyl chloride
(alpha-
chlorotoluene) 42 1993 0.150 0.001 0.001 0.002 0.001 | 2A D
Beryllium (and
compounds) 1994 0.005 01
Biphenyl 25 34 50 1992 10.8 0.585 2.06 1.95 221 | 2A S C
51




SUBSTANCES

All Substances Emissions and Projections
SUBSTANCES REPORTED AS EMISSION IN 2007 (in alphabetical order)

Emissions (Tonnes)
Actual Projected Issues of Concern
Chemical Name Companies Base Base 2006 2007 2008 2012 o o v o
Reporting Year Q S < 82| | & | a
< |E |R |Es|S|uw|3
= |2 |© |56 ©

Bis(2-
chloroethyl)ether 1996 0.010
Bis(2-
ethylhexyl)adipate 1992 6.20 0.004
Bis(2-
ethylhexyl)phthalat
e(DEHP) 1993 0.150 S
Bromine 8 1999 0.005 0.079 0.085 0.100 0.120
Bromobutane 1998 0.020 S
Bromomethane
(Methyl bromide) 1992 8.48 S
Bromotrifluorometh
ane (Halon 1301) 1992 0.500 (6] G C
Butane (all
isomers) 34 2007 13.0 13.0 13.0 13.0
Butene 13 34 38 1992 125 80.8 834 81.7 91.6 S C
Butyl acrylate 13 43 1992 0.002 0.396 0.394 0.250 0.250 S C
Butyl benzene 1997 0.010 S C
Butyl propionate 2005 0.050 0.060 S C
Butyraldehyde 1996 0.020 S C
C.l. food red 15 8 2003 0.00 0.001 0.001 0.001 0.001
Cadmium (and
compounds) 12 24 1992 4.231 0.033 0.032 0.032 0.032 | 01
Cadmium
(inorganic/respirabl
e/soluble) 1993 0.020 01
Calcium carbonate 6 22 28 1993 392 439 197 324 73.5
Calcium fluoride 23 1999 7.00 4.18 4.29 4.30 4.30
Calcium hydroxide
(Lime) 8 22 42 1993 0.1 7.043 5.674 6.000 6.000
Calcium nitrate 1993 50.0
Calcium oxide 22 23 2002 0.135 0.383 0.377 0.400 0.400
Caprolactam 1992 10.7
Captan 1998 0.003
Carbon black 4 18 2002 0.241 1.135 0.066 0.069 0.084 | 2B

1 34568

10 11 12 13

14 15 16 17

18 19 20 21

22 23 24 25

26 27 28 29

30 32 33 34

35 36 37 38

39 40 41 42
Carbon dioxide 43 44 46 47
(CO2) 48 49 50 1992 | 115M | 863 M | 8.04M | 791 M | 7.89M G
Carbon disulphide 1992 21.2
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3 463810
12 13 18 19
23 24 25 26
27 28 29 30
33 34 35 38
39 40 41 42
Carbon monoxide 44 49 50 1992 4,173 7,528 7,240 7,015 7,086
Carbon
tetrachloride 13 1992 58.2 0.019 0.004 2B o G C
Carbonic acid
disodium salt 59 1993 0.630 0.080 0.106 0.106 0.106
Carbonyl sulfide 50 1993 0.070 0.013 0.011 0.012 0.012
Catechol 2001 0.005 2B D
6 13 16 35
Chlorine 44 1992 72.5 6.30 2.67 4.43 4.28
Chlorine dioxide 16 1993 2.19 0.003 0.001 0.015 0.015
Chloroalkanes 1994 0.024 2B
Chlorobenzene 8 41 1992 0.020 0.081 0.081 0.082 0.082 C
Chlorobutanone 1998 0.010 C
Chloroethane
(Ethyl chloride) 30 1992 772 0.143 0.104 0.092 0.092 S C
Chlorofluorocarbon
(CFC-500) 1993 3.00 O G C
Chloroform 8 13 35 44 1993 0.283 0.712 0.412 0.751 0.751 | 2B S C
Chloromethane
(Methyl chloride) 1992 1,268 S C D
Chloromethyl-1,3-
dioxolane 1993 0.750 S C
Chloropentafluoroe
thane (CFC-115) 1993 0.010 (@) G C
Chromium (and
compounds) 18 34 39 1992 113 0.010 0.083 0.086 0.102 C
Chromium (Cr6+) 1996 0.025 01 C
cis-2-Butene 34 38 1992 1.14 2.89 0.852 0.740 0.700 S C
Cobalt (and
compounds) 3 1992 0.661 0.001 0.001 1.00 1.00 | 2B
Cobalt (inorganic,
soluble) 1993 3.20 2B
Copper (and
compounds) 4 6 1992 3.52 0.004 0.005 0.002 0.002
Copper (inorganic
salts) 1993 2.50
Cresol (mixed
isomers and salts) 3 41 50 1993 0.130 1.16 1.18 1.16 1.14 S C
Cumene
(isopropylbenzene) 2 4 17 24 44 1993 0.033 1.37 1.91 2.22 2.22 S C
Cumene
hydroperoxide 1993 0.010
Cyanides (ionic) 1993 0.240
3 24 29 34
Cyclohexane 38 44 1992 3,020 289 328 306 356 S C
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Cyclohexanol 1999 0.780 S C
Cyclohexanone 3 58 1993 0.010 0.006 0.014 0.004 0.004 S C
Cyclohexylamine 5 32 1997 0.271 0.437 0.201 0.203 0.203 S C
Cyclopentadiene 13 34 1992 9.31 0.359 0.520 0.621 0.637 S C
Cyclopentane 4 24 34 38 1992 4.94 2.70 13.2 13.2 13.1 S C
Cyclopentene 34 38 1994 0.190 0.108 1.90 1.89 1.87 S C
Cyclopropane 1993 0.080 S C
DC-190 silicone
based 1999 0.100
Decane 8 34 38 1998 0.010 0.017 1.56 151 151 S C
Decane (all
isomers) 34 2005 9.75 1.54 1.50 1.50
Diacetone alcohol 3 1992 0.050 0.001 0.001 0.001 0.001 S C
Diatomaceous
earth 8 1998 0.100 1.00 1.10 1.00 1.00
Dibenzo(a,h)anthra
cene t 12 50 2000 2.05 0.957 0.953 0.952 0.670 | 2A S P |C
Dibenzo-p-dioxins
and dibenzofurans,
polychlorinated ¥ 12 2000 0.035 0.019 0.012 0.012 0.012 C
Dibromobutane 8 1996 0.020 0.002 0.002 0.002 C
Dibutyl phthalate 1993 0.050 C
Dichlorobromometh
ane 1993 0 2B
Dichlorodifluoromet
hane (CFC-12) 1992 175 0.198 0.100 0.100 o G
Dichlorofluoroethan
e (HCFC-141) 4 8 1993 0.500 4.66 5.37 3.65 ¢} G C
Dichloromethane
(Methylene 3 5811 17
chloride) 20 49 1992 48.3 5.31 4.04 5.21 6.41 | 2B C
Dichlorotetrafluoroe
thane (CFC-114) 6 1992 9.47 0.068 0.204 0.100 0.100 o G C
Dicyclopentadiene 3 13 24 34 1992 19.2 3.93 3.50 3.52 3.65 S C
Diethanolamine
(and salts) 13 34 1993 0.410 0.020 0.027 0.026 0.03 C
Diethylbenzene 2 44 1997 0.140 0.75 1.29 0.969 0.968 C

3 18 20 30
Diethylene glycol 44 1992 0.450 1.03 0.565 0.801 0.812 S C
Diethylene glycol
butyl ether 4 1994 0.510 0.025 0.042 0.042 0.042 S C
Diethylene glycol
butyl ether acetate
(DEBBEA) - Glycol
Ethers (Butyl
carbitol acetate) 4 1992 0.901 0.018 0.014 0.014 0.014 S C
Diethylene glycol
ethyl ether acetate 2002 0.001 S C
Diethylene triamine 1992 0.090
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Di-isobutyl ketone 3 1992 0.190 0.009 0.002 0.002 0.002 Cc
Diisobutylene 8 10 1992 45.8 39.2 38.0 33.2 33.7 C
Dimethyl
acetamide 1992 42.0 S D
Dimethyl acetylene 1992 0.001 S C
Dimethyl disulphide | 34 1993 0.002 0.120 0.187 0.184 0.194 S C
Dimethyl ether 1992 408 S C
Dimethyl sulfate 1993 0.030 2A D
Dimethylamine 1992 1.43 S C
Diphenyl oxide 34 1993 11.0 4.09 4.14 4.85 S C
Diphenylamine 8 1998 0.003 0.010 0.011 0.012 0.012 S C
Divinyl benzene 1992 0.100 S C
D-Limonene 32 40 2004 0.002 0.282 0.441 0.441 0.441
Epichlorohydrin 1992 0.110 2A D
10 13 24 30
Ethane 34 38 1992 494 98.3 127 125 127
Ethanethiol (ethyl
mercaptan) 1993 0.001
Ethyl acetate 3 4520 49 1992 475 5.43 1.47 2.13 2.13 C
Ethyl acrylate 43 1992 1.34 0.046 0.071 0.055 0.055 | 2B S C D
3 4511 13
20 30 40 42
Ethyl alcohol 43 47 1992 17.6 31.8 29.1 32.0 34.0 C
Ethyl bromide 8 1995 9.46 0.243 0.258 0.289 0.289 Cc
Ethyl disulphide 1993 0.001
3 41320 24
26 29 32 34
Ethylbenzene 38 44 1992 234 22.9 22.3 20.7 229 | 2B S C
8 13 24 25
26 29 30 34
Ethylene 38 44 1992 3,381 926 974 945 998 S C
3 18 20 30
Ethylene glycol 44 47 1992 867 138 104 124 124 S C
Ethylene glycol
butyl ether acetate 4 1992 0.471 0.097 0.012 0.012 0.012 S C
Ethylene glycol
propyl ether
(EGPE) - Glycol
Ethers (2-
Propoxyethanol) 3 1993 0.50 0.006 0.003 0.003 0.003 S C
Ethylene oxide 13 30 44 47 1992 147 5.32 1.71 331 273 | 01 C
Ferric oxide 4 18 2002 0.030 0.066 0.065 0.068 0.082
Fluoranthene t 12 24 50 1999 130 217 252 252 171 C
Fluorene 12 24 50 1999 0.180 0.000 0.209 0.208 0.121 C
4 58 10 29
Formaldehyde 30 44 46 47 1992 128 3.60 3.00 3.52 352 | 01 S C
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Formic acid 5 30 1992 18.6 1.46 0.967 1.17 1.17 S C
Frac oil (distillate
light catalytic
cracked) 1992 2.38
Fuel oil #2 diesel
fuel 3 810 41 1992 35.7 3.06 1.08 1.08 1.08 S C
Furfural alcohol 3 1993 0.090 0.011 0.011 0.010
gamma-
Hexachlorocyclohe
xane (Lindane) 1993 0.001 2B
GE - Diethylene
glycol ethyl ether
(DEGEE) 3 2002 0.001 0.002 0.002 0.002 S C
GE - Diethylene
glycol methyl ether
(DEGME) 18 2002 0.036 0.218 0.298 0.313 0.380 S C D
GE - Dipropylene
glycol methyl ether
(DPGME) 4 5 2002 0.486 0.977 0.191 0.191 0.191 C
Gylcerol 3 1999 0.010 0.004 0.003 0.004 0.004 C
HCFC-122 (and all
isomers) 1999 0.810 o C
HCFC-123 (and all
isomers) 1992 130 O G C
HCFC-124 (and all
isomers) 1993 0.130 (@) G C
Heavy alkylate
naphtha 4 5 1994 0.040 2.564 0.049 0.101 0.051 S C
Heavy aromatic
naphtha 5 32 1993 0.030 0.392 0.392 0.392 S
Heavy aromatic 3 4517 21
solvent naphtha 24 32 1992 214 29.6 294 23.0 19.0 S C
Heptane (all
isomers) 20 34 2007 3.16 3.16 3.16 3.16
Heptyl Acetate 2003 0.006
Heptyl Alcohol 2003 0.003
Hexachlorobenzen
et 12 13 1995 1,000 97.2 37.1 3.17 3.17 | 2B C
Hexachloroethane 1996 0.010 2B
Hexadecanoic acid | 40 1999 0.010 0.098 0.088 0.088 0.088 S C
Hexanoic Acid 2-
Ethyl 36 2004 0.005 0.005 0.432 0.450 0.450 D
Hexavalent
chromium 6 12 16 18
compounds 39 2002 0.028 0.072 0.083 0.087 0.091 C
Hexene 13 34 2005 5.30 11.5 12.8 13.9 14.7
Hydrazine (and
salts) 1993 0.100 2B D
Hydrocarbon &
Paraffin waxes 1997 0.005 0.482 2B
Hydrochloric acid 5 68 10 11
(Hydrogen 12 13 16 28 1992 819 34.6 32.1 29.8 29.8
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chloride) 35
Hydrochlorodifluoro
methane (HCFC- 4 6 13 20 28
22) 30 34 35 44 1992 94.5 11.6 125 8.03 0.227 ¢} G C
Hydrodichlorotrifluo
roethane (HCFC-
123) 2003 0.007 ¢} G Cc
Hydrofluorocarbon
134a 4 13 20 1993 5.51 4.00 1.61 2.02 2.03 G Cc
Hydrogen * 13 15 21 1998 5,366 | 13,741 | 12,711 | 12,741 6,440
Hydrogen bromide 8 1998 0.200 0.580 0.588 0.660 0.670
Hydrogen cyanide 2002 0.400 0.405
Hydrogen fluoride 23 1993 13.6 0.152 0.140 0.140 0.140
Hydrogen peroxide 5 21 1992 19.3 5.53 4.46 4.05 4.05
8 13 24 29
Hydrogen sulphide | 34 41 50 1992 5.69 6.93 5.56 5.59 3.07
Hydroquinone (and
salts) 1992 0.001 D
Hydrotreated heavy
naphtha 4 532 34 1992 1,867 0.130 0.077 0.077 0.081 S Cc
Hydrotreated light 3 818 22 24
distillate 32 42 1992 17.9 10.7 4.24 4.21 4.22 S C
Hydrotreated light
naphtha 2005 643 S C
Hydrotreated
middle distillate 32 1993 0.020 0.002 0.014 0.014 0.014 S C
Hydrotrichlorodifluo
roethane (HCFC-
142B) 4 13 1992 558 359 367 375 ¢} G C
Indene 34 2000 0.070 0.106 0.082 0.080 0.080 S C
Indeno (1,2,3-CD)
pyrene 12 24 50 2000 0.002 0.004 0.005 0.005 0.001 | 2B P |C
Indole 1995 0.002 C
Iron (and
compounds) 18 1992 3,300 0.050 0.048 0.050 0.061
Isoamyl Alcohol 2003 0.005
Isobutane 13 34 38 1992 306 2.62 6.17 5.99 5.90 C D
Isobutyl acetate 3 520 1993 0.010 0.158 0.141 0.151 0.151 S C
3 4518 20
Isobutyl alcohol 42 46 1992 2.03 2.64 1.91 2.59 2.85 S Cc
Isobutyl isobutyrate | 3 1992 0.080 0.005 0.003 0.003 0.003 S C
Iso-octane 24 29 38 1993 96.0 0.726 1.12 0.824 0.678 S C
Iso-octane (NOS) 13 1992 81.9 188 158 180 180 S C
13 17 24 34
Isopentane 38 1992 197 131 158 162 174 S C
Isoprene 34 1992 30.0 0.002 0.122 0.122 0.123 | 2B Cc D
Isopropy! acetate 3 511 20 1992 7.20 0.921 1.33 2.45 2.15 C
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3 45810
11 13 14 20
Isopropyl alcohol 32 34 42 44
(Isopropanol) 46 47 1992 239 94.9 79.7 81.3 82.6 S C
Isopropy! bromide 1995 0.800 S C
Isopropyl ether 8 2002 0.881 0.355 0.355 0.300 0.300 S C
Kerosene 3 1992 2.60 0.119 0.116 0.123 0.123 S Cc
Kerosene
hydrodesulfurized 3 1993 0.480 0.004 0.002
Lead (all forms
except alkyl) 1993 17.4 2A C
Lead (and
compounds) 12 17 18 24 1992 12.3 0.357 0.194 0.107 0.111 | 2A C
Light aromatic 3 4517 24
solvent naphtha 32 1992 27.3 3.70 5.34 5.74 5.74 S C
Linear primary
alcohol blend C12-
C13 1993 0.010
Lube oil 8 44 1992 0.001 0.226 0.248 0.250 0.250
Lubricating oil C20-
50 1994 13.0 S C
Magnesium oxide 2002 1.76 1.30 1.00
Maleic anhydride 3 47 1992 0.004 0.080 0.103 0.090 0.086 S Cc
Manganese (and 4 12 17 18
compounds) 28 1992 90.0 54.7 45.8 49.5 49.5
Mercaptans (as
methyl mercaptan)
- Total 8 1993 0.001 0.009 0.013 0.016 0.016
Mercaptobenzothia
zole 1998 0.010 S C
Mercury (and
compounds) T 24 35 39 40 1992 80.0 40.8 28.6 50.4 45.4 C
Mercury
(elemental,
inorganic) 1994 0.290 C
Methacrylic acid 43 1995 0.003 0.016 0.012 0.013 0.013 S C
3 45810
11 12 13 14
16 17 19 20
21 22 23 24
25 26 27 28
29 30 32 34
35 36 37 38
40 42 44 46
Methane 47 48 49 50 1992 2,832 681 582 586 560 G Cc
2 345811
12 13 20 21
24 29 31 32
34 38 42 46
Methanol 47 48 49 1992 2,045 279 310 298 280
Methyl acetate 3 520 1992 20.2 0.562 0.783 0.926 0.926 C
Methyl acetylene 13 34 38 1992 3.47 3.45 2.96 1.19 0.297 S C
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Methyl acrylate 1993 0.005 C
Methyl amyl ketone | 3 4 5 20 1992 1.03 0.048 0.069 0.073 0.073 C
Methyl
diethanolamine 1993 3.21 S C
Methyl
ethanolamine 1993 1.30 S C
3 45811
Methyl ethyl ketone | 13 20 1992 97.8 34.2 36.7 37.6 33.8 S C
Methyl ethyl
ketoximine 36 1998 0.010 0.356 0.350 0.350 C D
Methyl formate 1994 0.550 C
Methyl isoamyl
ketone 1993 0.100 0.748 S C
Methyl isobutyl 3 45812
ketone 20 1992 23.7 13.0 11.2 11.1 11.1 S C
Methyl mercaptide 1993 0.001
Methyl
methacrylate 3 13 19 43 1992 66.5 0.565 0.659 0.624 0.550 S C
Methyl propyl
ketone 35 1992 0.820 0.013 0.010 0.010 0.010 S C
Methyl tert-butyl
ether 48 1992 3.24 5.08 3.03 1.50 1.50 C
Methylcyclohexane 1997 0.070 C
Methylcyclopentadi
enyl Manganese
Tricarbonyl (MMT) 2002 0.002 0.001 S C
Methylenebis
(phenylisocyanate)
(MBI) 1994 0.002 0.010 S C
Methylformamide 1993 0.003
Methylthio-
benzotriazole 1993 0.002
Mineral spirits 45 1992 2.10 0.201 0.061 0.061 0.061 S C
Miscellaneous
Mixtures 3 13 2005 0.064 0.060 0.061 0.061 0.001
Monoethanolamine 3 5 47 1992 0.800 0.045 0.044 0.044 0.044 S C
Monomethyl amine 1992 1.32 C
Morpholine 5 32 1992 2.40 0.123 0.010 0.010 0.009 C
MSG#1 - Heavy
naphtha 19 2002 14.0 19.3 21.4 12.0 3.00 S C
MSG#2 -
Hydrodesulphurize
d middle distillate 2002 0.005 S C
MSG#2 -
Hydrotreated heavy
naphthenic
distillate 32 2002 0.032 0.020 0.023 0.023 0.023 S C
MSG#3 -
Hydrotreated heavy
paraffinic mineral
spirits 2003 0.026 S C
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MSG#3 -
Hydrotreated light
naphthenic
distillate 32 2002 0.002 0.006 0.006 0.006 0.006 S C
MSG#3 - Solvent
refined heavy
paraffinic distillate 2002 0.003 0.013 C
m-Xylene 1993 3.94 C
N,N-
Dimethylformamide | 38 1992 1.85 10.3 10.8 3.61 S C
n,n-Ethylene-bis-
stearamide 1992 0.260 C
Naphtha 1992 0.001 C
Naphtha full range
reformed 1993 1.60 S C
Naphtha petroleum
light steam 1993 0.060 S
4 13 17 24
Naphthalene 34 41 50 1992 37.6 15.8 16.6 18.3 11.3 | 2B S P |C D
Natural gasoline 1992 0.001 2B
8 13 24 29
n-Butane 34 38 40 44 1992 1,666 26.0 52.3 24.1 22.6 C D
n-Butyl acetate 34520 1992 36.4 1.33 1.08 1.14 1.14 Cc
3 4520 42
n-Butyl alcohol 46 1992 107 3.71 8.10 7.70 7.70 C
n-butyl ether 2001 0.068 C
n-Dioctyl phthalate 1995 0.100
n-Dodecane 1993 2.00 C
Neopentane 13 1993 0.020 0.567 0.016 0.200 0.200 Cc
3 511 13 34
n-Heptane 38 49 1992 40.2 28.2 26.2 35.2 40.6 S C
3 510 11 13
24 26 29 34
n-Hexane 38 40 44 1992 1,040 48.3 375 36.7 37.1 S C D
Nickel (and
compounds) 1 624 34 44 1992 1.80 0.031 0.130 0.041 0.041 | 01 Cc
Nickel
(inorganic/respirabl
e/soluble) 1998 0.270 01 C
Nitrate ion (in
solution at pH 10 12 24 27
>=6.0) 34 1992 23.6 401 167 183 183
Nitric acid 17 1992 877 0.012 0.012 0.012 0.012
Nitric oxide (Oxides
of Nitrogen, NO) 2004 1.01 C
Nitrilotriacetic acid
(and salts) 1992 1.16 2B D
4 58 10 13
14 16 19 20
22 23 24 25
26 27 28 29
Nitrous oxide 30 32 34 35 1992 | 32,597 108 123 125 128 G Cc
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37 39 40 42
44 46 47 48
49 50
N-Methyl-2-
pyrrolidone 4 20 1993 0.250 0.145 0.137 0.147 0.147 S C
N-
Methylolacrylamide 1999 0.0 S C
N-
Nitrosodimethylami
ne 1995 0.100 2A C
n-Octane 24 29 34 38 1992 16.3 3.65 7.80 7.61 7.52 C
Nonane 29 34 38 1999 0.438 0.418 0.911 0.720 0.606 C
Nonenes 8 1992 20.9 3.23 3.03 2.84 3.30 C
Nonyl Acetate 2003 0.006
Nonylphenol and
its ethoxylates 42 47 2003 21.8 0.828 0.578 0.550 0.620 C
Nonylphenol
nona(oxyethylene)
ethanol 1999 0.200 S C
Nonylphenol
polyethylene glycol
ether 1999 0.114 S c
Nonylphenol,
industrial 1999 0.431 S C
1 346810
12 13 16 17
18 19 23 24
25 26 27 28
29 30 33 34
35 37 38 39
NOXx (oxides of 40 41 42 44
nitrogen) 46 50 1992 | 25,168 | 12,108 | 11,227 | 10,956 | 10,835 S C
8 10 13 24
n-Pentane 29 34 37 38 1992 124 37.2 60.1 59.4 59.3 S C
n-Propanol (n- 3 4513 20
Propyl alcohol) 34 45 1992 16.4 0.786 0.580 0.671 0.716 S C
n-Propyl acetate 34520 1992 0.601 0.267 0.281 0.326 0.326 S C
n-Propylbenzene 2 1993 0.064 2.351 2.639 2.789 2.789 S C
o-Cresol 1994 0.001 S C
Octane (all
isomers) 34 2007 6.79 6.79 6.80 6.80
Octene (NOS) 13 34 1993 13.0 54.4 49.4 49.6 53.1 S C
Octylphenol and its
ethoxylates 47 2003 0.012 0.332 0.430 0.522 0.522
o-Dichlorobenzene | 41 1993 0.380 0.788 0.792
oxo-Hexyl acetate 1992 0.230 0.002 0.090 0.090 0.090 C
oxo-Octyl acetate 1992 0.854 0.005 0.004 0.004 0.004 C
0-Xylene 1993 3.50 C
Ozone 1992 5.20 4.50 C
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PAH's 34 50 2000 0.000 0.000 5.86 5.86 3.40 P |C
Paraffin wax 1992 2.59
p-Cresol 1996 0.001 C
p-Dichlorobenzene | 41 1992 26.2 6.52 6.64 5.00 5.00 | 2B C
Pentachloroethane 1997 0.030 0.001 C
Pentafluoroethane
(HFC - R125) 1998 0.080 G
Pentane (all
isomers) 34 2007 56.3 56.3 56.0 56.0
Pentene (all
isomers) 34 2007 17.6 17.6 17.6 17.6
Pentyl propionate 35 1992 0.001 0.007 0.008 0.008 0.008
Perlite 2001 0.018
Perylene t 12 50 2001 1.77 2.07 3.02 3.02 1.99 C
Phenanthrene 1 12 24 50 1999 480 655 776 776 495 C
24 34 38 41
Phenol (and salts) 44 50 1992 7.20 0.28 5.12 5.14 5.11 S C
Phosgene 1995 0.010
Phosphoric acid 1992 30.0
8 10 12 34
Phosphorus (total) 47 2003 28.6 5.51 4.59 6.43 6.68
Phosphorus (yellow
or white) 1992 10.4
Phthalic anhydride 3 4845 1992 0.003 0.219 0.120 0.121 0.120 S C
1 346810
12 13 14 15
16 18 19 20
22 23 24 25
26 27 28 29
PM10 - Particulate 30 33 34 35
Matter <= 10 38 39 40 41
Microns 42 44 47 49 2002 1,952 1,826 1,571 1,710 1,712 S Cc
3 46810
12 13 14 15
16 18 19 20
22 23 24 25
26 27 28 29
PM2.5 - Particulate | 30 33 34 35
Matter <=2.5 38 39 40 41
Microns 42 44 47 49 2002 870 984 908 950 963 S
Polyethylene 1992 0.320
Polyethylene glycol 18 47 1999 0.100 0.149 0.120 0.008 0.010
Polymeric
diphenylmethane
diisocyanate 2000 0.142 0.005 0.006 0.005 S C
Polystyrene 1993 0.010
Potassium
hydroxide 5 1992 0.152 0.050 0.007 0.007 0.007
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p-
Phenylenediamine 44 2001 0.007 0.004 0.005 0.005 0.005
Propadiene 13 34 38 1992 3.47 3.74 3.56 1.31 0.230 S C
8 13 24 29
Propane 30 34 38 1992 370 131 95.5 71.7 60.3 C
Propanoic acid 5 1993 0.010 0.567 0.001 0.001 0.001 C
Propionaldehyde 1992 0.001 C
Propylene 13 24 29 34
(propene) 38 44 1992 900 439 256 191 147 S C
Propylene
chlorohydrin 1993 0.430 S C
3 451318
Propylene glycol 45 1992 1.22 0.213 0.271 0.256 0.263 S C
Propylene glycol
butyl ether 4 40 2002 0.049 0.001 0.167 0.167 0.167 S C
Propylene glycol
isobutyl ether 1992 0.180
Propylene glycol
methyl ether 3 45818
acetate 43 1992 2.32 11.9 12.9 13.4 16.2 S C
Propylene glycol
propyl ether
(PGPE) - Glycol
Ethers (1-Propoxy-
2-propanol) 345 1998 1.10 0.199 0.216 0.216 0.216 S C
Propylene oxide 13 1992 254 0.040 0.051 0.040 2B S C D
p-Xylene 1993 2.50 S C
Pyrene 1 12 24 50 1997 40.0 142 160 160 105 S P |C
Pyridine (and salts) 1998 0.180
Quinoline (and
salts) 41 50 1999 0.200 0.280 0.277 0.280 0.145
sec-Butyl alcohol 1992 0.200 S C
Selenium (and
compounds) 1992 4.30
Silica 3 1992 0.980 0.109 0.071 0.074 0.090
Silicic acid 2001 0.798
Silicone 1992 0.340
Silver (and
compounds) 1998 0.100
Sodium
benzotriazole
(methyl-h-
benzotriazole
sodium salt) 1993 0.001
Sodium chlorate 6 16 1992 3.2 | 82.833 | 73.060 | 87.030 | 86.630
Sodium fluoride 1999 0.720 C
Sodium hydroxide 3 5930 1992 0.6 1.952 0 0 0
Sodium
lignosulphonate 1992 0.290
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Sodium
mercaptobenzotria
zole 1992 2.83 S C
Sodium nitrate 2002 72
Sodium nitrite 3 1997 0.021 0.008 0.001
Solvent naphtha
light aliphatic 3 581824 1992 24.5 653 479 476 466 S C
Solvent naphtha 3 4518 19
medium aliphatic 32 1992 0.770 0.128 0.278 0.291 0.350 C
Stoddard solvent 3 418 1992 1.65 14.1 9.2 9.6 11.6 C
3 813 14 26
29 34 38 43
Styrene 44 46 1992 133 86.0 115 102 114 | 2B S C
Sulfuryl chloride 1993 0.190
345678
10 12 13 19
20 23 24 26
28 29 33 34
35 38 39 40
41 42 44 47
Sulphur dioxide 49 50 1992 | 39,395 9,471 6,845 6,988 6,945 S C
Sulphur
hexafluoride 1999 0.540 G C
157812
23 24 28 29 115,31
Sulphuric acid 33 34 47 1992 4 247 215 216 220
tert-Butyl alcohol 20 1992 44.3 0.000 S C
tert-Dodecanethiol 13 1993 0.550 0.001 0.001 0.001 0.001
Tertiary Butyl
Catechol (-4) 1997 0.002 S C
Tetrachloroethylen
e
(Perchloroethylene) | 5 20 1992 12.7 0.172 0.155 0.301 0.301 | 2A C
Tetraethylbenzene 1997 0.020 C
Tetrahydrofuran 3 524 34 49 1992 2.69 2.03 3.33 3.53 3.61 C
Tetramethylthiuram
disulphide 8 1995 0.002 0.010 0.006 0.006 0.006
Tetranitromethane 1992 60.0 2B S C
Tin (and its
compounds) 2002 0.303 0.295
Titanium (and its
compounds) 3 418 2002 0.395 0.200 0.140 0.147 0.176
Titanium
tetrachloride 28 34 1992 0.001 0.044 0.036 0.038 0.038
3 45810
11 13 18 19
20 24 26 28
29 34 38 41
Toluene 44 45 50 1992 467 68.4 69.5 78.9 77.7 S C
Toluene-2,4-
diisocyanate 8 2001 0.003 0.005 0.003 0.003 0.003 | 2B D
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Toluenediisocyanat
e (mixed isomers) 8 1993 0.002 0.003 0.005 0.005 | 2B D
Total Reduced
Sulphur (TRS) 12 24 29 50 2002 0.259 0.629 53.2 53.1 52.3
1 346810
12 13 14 15
19 22 23 24
26 28 29 30
33 34 35 38
TPM - Total 39 40 41 42
Particulate Matter 44 49 50 2002 2,367 1,971 1,721 1,879 1,871
trans-2-Butene 34 38 1992 1.14 0.400 1.11 0.952 0.900 C
Tri(2-ethylhexyl)
trimellitate 2002 0.519 S C
Trichlorofluorometh
ane (CFC-11) 20 1992 815 0.019 0.019 0.019 0.019 (0] G C
Trichloropropylpho
sphate 2003 0.003
Trichlorotrifluoroeth
ane (CFC-113) 1992 0.050 0 G c
Triethylaluminum 8 25 34 1998 0.010 0.133 0.147 0.152 0.157 S C
Triethylamine 1997 0.001 0.001 S C
Triethylene glycol 44 2000 0.010 0.038 0.036 0.031 0.031 S C
Trimethylamine 1992 5.00 S C
Trimethylbenzene
(all isomers
excluding 1,2,4-
Trimethylbenzene) 4 20 50 2004 0.037 4.72 4.77 4.76 3.06
Trioctyl phosphate 1992 1.00 S C
Triphenyl
phosphate 1997 0.001 C
Undecane 2002 2.09 C
Urea 1992 4.80 0.002
Vanadium (except
in alloy) and
compounds 13 1992 0.001 0.048 0.037 0.050 0.050
Vinyl acetate 43 1992 65.1 0.113 0.045 0.090 0.090 | 2B S C D
Vinyl acetylene 38 1992 0.001 0.282 0.245 0.082 S C
Vinyl chloride 1992 20.4 0.161 01 S C
VM & P naphtha 4 1992 0.001 0.345 0.607 0.600 0.600 S C
2 310 12 18
26 29 30 33
VOC Other 34 41 44 50 1992 3,475 467 621 716 720 S C
2 346810
11 12 13 14
17 18 19 21
23 24 25 26
Volatile Organic 29 30 31 34
Compounds 38 39 40 41
(VOCs) 42 44 49 50 2002 | 11,165 4,877 4,353 4,117 3,962 S C
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White mineral oil 8 40 2002 0.020 0.462 0.976 1.79 1.78 S C

2 345817

18 20 24 29

32 34 38 41
Xylene (mixed 42 44 45 46
isomers) 50 1992 127 24.9 26.0 24.9 24.9 S C
Zinc (and 4 8 12 22 24
compounds) 34 44 1992 213 2.88 2.20 2.14 2.09
Zinc (fume or dust) | 6 1998 0.003 0.074 0.050 0.050
Zinc
(inorganic/respirabl
e/soluble) 1993 1.78
Note:

Emissions and projections of hydrogen are presented in the substance tables but have not
* been included in any of the aggregate totals presented in previous sections of this report.
t Substance of special concern, reported in units of kilograms.

Substance of special concern, reported in units of grams.
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CCPA CHEMICAL
SUBSTANCE LIST
1

1,1 Diphenylethane

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane/methyl chloroform

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1,2-Trichloroethylene

1,1-Dichloroethane

1,1-Methylene bis (4-
isocyanatocyclohexane)

1,2,4-Trichlorobenzene

1,2,4-Triethylbenzene

1,2,4-Trimethylbenzene

1,2-Butadiene

1,2-Butylene oxide

1,2-Dibromo-3-chloropropane (DBCP)

1,2-Dibromoethane (Ethylene
dibromide)

1,2-Dichlorobut-3-ene

1,2-Dichloroethane (Ethylene dichloride)

1,2-Dichloroethylene-cis

1,2-Dichloroethylene-trans

1,2-Dichloropropane

1,2-Diphenylhydrazine
(Hydrazobenzene)

1,2-Methylpyrrolidinone

1,3,6 Trioxocane

1,3-Butadiene

1,3-Dichlorobenzene

1,3-Dichloropropene

1,3-Pentadiene

1,4-Dioxane

1,4-Pentadiene

1,6-Dimethylphenol

1,6-dinitropyrene

1,6-Hexamethylenediamine

1,8-dinitropyrene

1-Bromo-2-chloroethane

1-Butene

1-Chloro-4-nitrobenzene

1-Decene

1-Dodecanethiol (n-dodecyl mercaptan)

1-Hexene

1-methoxy-2-propanol (PGME) - Glycol
Ether (Propylene glycol methyl
ether)

1-Octanol

1-Octene

1-Pentanol

1-Pentene

1-Phenylpropene-1

1-Propanethiol

2

2-(p-Nonylphenoxy)ethanol

2,2,4-Trimethylhexamethylene
diisocyanate

2,2-bis((4,4-di-t-butyldioxycyclohexyl)
propane

2,2-Dichloropropane

2,3 Dimethyl Pentane

2,3,4 TrimethylPentane

2,3,4,6-Tetrachlorophenol

2,3,7,8-Tetrachlorodibenzofuran

2,3,7,8-Tetrachlorodibenzo-p-dioxin

2,4 Dimethyl Pentane

2,4,4-Trimethylhexamethylene
diisocyanate

2,4,6-Trichlorophenol

2,4,7,9-Tetramethyl-5-decyne-4,7-diol

2,4-D Acetic acid (2,4-dichlorophenoxy)

2,4-Diaminotoluene (and salts)

2,4-Dichlorophenol (and salts)

2,4-Dinitrotoluene

2,5 Dimethyl Hexane

2,6-Dinitrotoluene

2,6-Di-t-butyl-4-methylphenol

2-[2-(p-Nonylphenoxy)ethoxy]ethanol

2-[2-[2-[2-(p-Nonylphenoxy) ethoxy)
ethoxy ethanol

2-Butene

2-Butoxyethanol

2-Ethoxyethanol

2-Ethoxyethyl acetate

2-Ethylanthraquinone

2-Ethylhexanol

2-Ethylhexyl acrylate

2-Hexanone

2-Hexene

2-Hydroxyethyl acrylate

2-Mercaptobenzothiazole

2-Mercaptoethanol

2-Methoxyethanol

2-Methoxyethanol acetate

2-Methyl butyl acetate

2-Methyl pentane

2-Methyl-1,3-dioxolane

2-Methyl-3-hexanone

2-Methylpentanediol

2-Methylpropene (Isobutylene)

2-Methylpyridine

2-Methylthio Benzothiazole

2-Nitropropane

2-Oxybis(1-chloropropane)

3

3,3-Dichlorobenzidine
3,3"-Dichlorobenzidine dihydrochloride
3-Chloro-2-methyl-1-propene
3-Chloropropionitrile
3-Ethoxypropanoic acid ethyl ester
3-Methyl-1-butene

3-Methylene heptane

4

4,4-Isopropylidenediphenol
4,5-Dimethylthiazole
4,6-Dinitro-o-cresol (and salts)
4-Aminoazobenzene
4-Aminobiphenyl
4-Methyl-2-pentanol
4-Nitrophenol (and salts)
4-tert-Octylphenol

4-Vinyl cyclohexene

7

7,12-Dimethylbenz(a)anthracene
7H-dibenzo(c,g)carbazole

A

Acenaphthene
Acenaphthylene
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Acetaldehyde

Acetamide

Acetic acid/glacial acetic acid
Acetic anhydride

Acetone

Acetonitrile

Acetophenone

Acetylene

Acrolein

Acrylamide

Acrylic acid (and salts)
Acrylonitrile

Activated carbon

Adipic acid

Adipic ester of mixed C6-10 alcohols
Aliphatic dibasic acid esters
Alkanes, C10-13, chloro
Alkanes, C6-18, chloro
Alkyl ketone dimer

Allyl alcohol

Allyl chloride

alpha-Methyl styrene
Alpha-Pinene

Alumina

Alumina hydrate
Aluminosilicate

Aluminum (and compounds)
Aluminum (fume or dust)
Aluminum oxide (fibrous forms)
Ammonia (Total)
Ammonium nitrate (solution)
Ammonium sulfate (solution)
Amyl acetate

Amylopectine

Aniline (and salts)
Anthracene

Anthraquinone (all isomers)
Antimony (and compounds)
Arsenic (and compounds)
Arsenic (inorganic)
Asbestos (friable)

B

Benzene

Benzidine

Benzo (a) phenanthrene
Benzo(a)anthracene
Benzo(a)fluorene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(b)fluorene
Benzo(e)pyrene
Benzo(g,h,i)perylene
Benzo(j)fluoranthene
Benzo(k)fluoranthene
Benzoyl chloride

Benzoyl peroxide

Benzyl chloride (alpha-chlorotoluene)
Beryllium (and compounds)
beta-Naphthylamine
Beta-Phellandrene
Beta-Pinene

Biphenyl
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)adipate
Bis(2-ethylhexyl)phthalate(DEHP)
Bis(chloromethyl)ether
Boron trifluoride

Bromine

Bromobutane
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Bromochlorodifluoromethane (Halon
1211)

Bromomethane (Methyl bromide)

Bromotrifluoromethane (Halon 1301)

Butane (all isomers)

Butene

Butoxy proponal

Butyl acrylate

Butyl benzene

Butyl benzyl phthalate

Butyl propionate

Butyraldehyde

C.l. acid green 3

C.l. basic green 4

C.l. basicred 1

C.l. Direct Blue 218

C.l. disperse yellow 3

C.l. food red 15

C.l. solvent orange 7

C.l. solvent yellow 14

C7 - C9 Trimellitate ester
Cadmium (and compounds)
Cadmium (inorganic/respirable/soluble)
Calcium carbonate

Calcium cyanamide

Calcium fluoride

Calcium hydroxide (Lime)
Calcium nitrate

Calcium oxide

Caprolactam

Captan

Carbon black

Carbon dioxide (COy)

Carbon disulphide

Carbon monoxide

Carbon tetrachloride

Carbonic acid disodium salt
Carbonyl sulfide

Carboxylated styrene butadiene latex
Catechol

Chlorendic acid

Chlorine

Chlorine dioxide

Chloroalkanes

Chlorobenzene

Chlorobutanone

Chlorocetic acid (and salts)
Chlorodibromomethane
Chloroethane (Ethyl chloride)
Chlorofluorocarbon (CFC-500)
Chloroform

Chloromethane (Methyl chloride)
Chloromethyl methyl ether
Chloromethyl-1,3-dioxolane
Chloropentafluoroethane (CFC-115)
Chlorotrifluoromethane (CFC-13)
Chromium (and compounds)

Chromium (Cr6+)

cis-2-Butene

Cobalt (and compounds)

Cobalt (inorganic, soluble)
Copper (and compounds)
Copper (inorganic salts)
Creosote

Cresol (mixed isomers and salts)
Crotonaldehyde

Cumene (isopropylbenzene)
Cumene hydroperoxide
Cyanides (ionic)
Cycloheptane (all isomers)
Cyclohexane
Cyclohexanol
Cyclohexanone
Cyclohexene (all isomers)
Cyclohexylamine
Cyclooctane (all isomers)
Cyclopentadiene
Cyclopentane
Cyclopentene
Cyclopropane

D

DC-190 silicone based

Decabromodiphenyl oxide

Decahydronaphthalene (Decalin)

Decane

Decane (all isomers)

Diacetone alcohol

Diatomaceous earth

Dibenz(a,h)acridine

Dibenz(a,j)acridine

Dibenzo(a,h)anthracene

Dibenzo(a,i)pyrene

Dibenzo-p-dioxins and dibenzofurans,
polychlorinated

Dibromobutane

Dibromotetrafluoroethane (Halon 2402)

Dibutyl phthalate

Dichlorobromomethane

Dichlorodifluoromethane (CFC-12)

Dichlorofluoroethane (HCFC-141)

Dichloromethane (Methylene chloride)

Dichlorotetrafluoroethane (CFC-114)

Dicyclopentadiene

Diethanolamine (and salts)

Diethyl phthalate

Diethyl sulfate

Diethylbenzene

Diethylene glycol

Diethylene glycol butyl ether (DEGBE) -
Butyl carbitol

Diethylene glycol butyl ether acetate
(DEBBEA) - Glycol Ethers (Butyl
carbitol acetate)

Diethylene triamine

Dihydronapthalene (all isomers)

Di-isobutyl ketone

Diisobutylene

Dimethyl acetamide

Dimethyl acetylene

Dimethyl disulphide

Dimethyl ether

Dimethyl phthalate

Dimethyl sulfate
Dimethyl-1,3-dioxolane
Dimethylamine
Dimethylnaphthalene
Dimethylphenol (mixed isomers)
Dinitrotoluene (mixed isomers)
Diphenyl oxide

Diphenylamine

Divinyl benzene

D-Limonene

Dodecane (all isomers)
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E

Epichlorohydrin

Ethane

Ethanethiol (ethyl mercaptan)

Ethanol

Ethoxynonyl benzene

Ethyl acetate

Ethyl acrylate

Ethyl bromide

Ethyl chloroformate

Ethyl disulphide

Ethyl toluene

Ethylbenzene

Ethylbiphenyl

Ethyldiphenylethane

Ethylene

Ethylene glycol

Ethylene glycol butyl ether acetate
(EGBEA) - Glycol Ethers (Butyl
cellosolve acetate)

Ethylene glycol propyl ether (EGPE) -
Glycol Ethers (2-Propoxyethanol)

Ethylene oxide

Ethylene thiourea

F

Ferric oxide

Fluoranthene

Fluorene

Fluorine

Formaldehyde

Formic acid

Frac oil (distillate light catalytic cracked)
Fuel oil #2 diesel fuel

Furfural

Furfuryl alcohol

G

gamma-Hexachlorocyclohexane
(Lindane)

Glycol Ethers:

—  2-methoxy-I-propanol (PGME)

—  Diethylene glycol ethyl ether
(DEGEE)

—  Diethylene glycol ethyl ether
acetate (DEGEEA)

—  Diethylene glycol methyl ether
(DEGME)

—  Dipropylene glycol methyl ether
(DPGME)

—  Ethylene glycol hexyl ether (EGHE)

—  Propylene glycol butyl ether
(PGBE)

Glycerol

H

HCFC-122 (and all isomers)
HCFC-123 (and all isomers)
HCFC-124 (and all isomers)
Heavy aromatic naphtha

Heavy aromatic solvent naphtha
Heptane (all isomers)

Heptyl Acetate

Heptyl Alcohol
Hexachloro-1,3-butadiene
Hexachlorobenzene



CCPA CHEMICAL SUBSTANCES LIST

Hexachlorobutene
Hexachlorocyclohexane
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropane
Hexadecanoic acid

Hexane

Hexanedioic acid

Hexavalent chromium compounds
Hexene

Hydrazine (and salts)
Hydrocarbon & Paraffin waxes
Hydrochloric acid (Hydrogen chloride)

Hydrochlorodifluoromethane (HCFC-22)

Hydrochlorotetrafluoroethane (HCFC-
124)

Hydrodichlorotrifluoroethane (HCFC-
123)

Hydrofluorocarbon 134a

Hydrogen

Hydrogen bromide

Hydrogen cyanide

Hydrogen fluoride

Hydrogen peroxide

Hydrogen sulphide

Hydroquinone (and salts)

Hydrotreated heavy naptha

Hydrotreated light distillate

Hydrotreated light naptha

Hydrotreated middle distillate

Hydrotrichlorodifluoroethane (HCFC-
142B)

Indene

Indeno (1,2,3-CD) pyrene
Indole

Iron (and compounds)
Iron pentacarbonyl
Isoamyl Alcohol
Isobutane

Isobutyl acetate

Isobutyl alcohol

Isobutyl isobutyrate
Isobutyraldehyde
Iso-octane

Iso-octane (NOS)
Isopentane

Isophorone diisocyanate
Isoprene

Isopropyl acetate
Isopropyl alcohol (Isopropanol)
Isopropyl bromide
Isopropyl ether
Iso-propylbenzene
Isosafrole

K

Kerosene
Kerosene hydrodesulfurized

L

Lead (all forms except alkyl)

Lead (and compounds)

Light aromatic solvent naphtha

Linear primary alcohol blend C12-C13
Lithium carbonate

Lube oil

Lubricating oil C20-50

M

Magnesium oxide

Maleic anhydride

Manganese (and compounds)

m-Cresol

Mercaptans (as methyl mercaptan) -
Total

Mercaptobenzothiazole

Mercury (and compounds)

Mercury (elemental, inorganic)

Methacrylic acid

Methane

Methanol

Methyl acetate

Methyl acetylene

Methyl acrylate

Methyl amyl ketone

Methyl diethanolamine

Methyl diphenyl

Methyl ethanolamine

Methyl ethyl ketone

Methyl ethyl ketoximine

Methyl formate

Methyl iodide

Methyl isoamyl ketone

Methyl isobutyl ketone

Methyl mercaptide

Methyl mercury

Methyl methacrylate

Methyl propyl ketone

Methyl tert-butyl ether

Methylcyclohexane

Methylcyclopentadienyl Manganese
Tricarbonyl (MMT)

Methylenebis (phenylisocyanate) (MBI)

Methylformamide

Methylindan

Methylisobutyrate

Methylthio-benzotriazole

Michler's ketone (and salts)

Mineral Spirits

Mineral spirits group 1:

—  heavy naphtha

Mineral spirits group 2:

—  Hydrodesulphurized middle
distillate

—  Hydrotreated heavy naphthenic
distillate

—  Sweetened middle distillate

Mineral spirits group 3

—  Hydrotreated light naphthenic
distillate

—  Hydrotreated light paraffinic
distillate

—  Hydrotreated heavy paraffinic
mineral spirits

—  Solvent refined heavy paraffinic
distillate

Miscellaneous Mixtures

Molybdenum trioxide

Monoethanolamine

Monomethyl amine

Morpholine

Morpholine, 4,4'-(oxydi-2, 1 ethanediyl)

Bis
m-Xylene
Myrcene
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N

N,N-Dimethylaniline (and salts)
n,n-Dimethylformamide
n,n-Ethylene-bis-stearamide
Naphtha

Naphtha full range reformed
Naphtha petroleum light steam
Naphthalene

Natural gasoline

n-Butane

n-Butyl acetate

n-Butyl alcohol

n-butyl ether

n-Dioctyl phthalate
n-Dodecane

Neopentane

n-Heptane

n-Hexane

Nickel (and compounds)

Nickel (inorganic/respirable/soluble)
Nitrate ion (in solution at pH >=6.0)
Nitric acid

Nitric oxide (Oxides of Nitrogen, NO)
Nitrilotriacetic acid (and salts)
Nitrobenzene

Nitroglycerin

Nitromethane

Nitrous oxide
N-Methyl-2-pyrrolidone
N-Methylolacrylamide
N-Nitrosodimethylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
N-Nitrosomorpholine
n-Nonylphenol (mixed isomers)
n-Octane

Nonane

Nonane (all isomers)

Nonenes

Nonyl Acetate

Nonylphenol

Nonylphenol and its ethoxylates

Nonylphenol hepta(oxyethylene) ethanol
Nonylphenol nona(oxyethylene) ethanol

Nonyl Phenol
Nonylphenol polyethylene glycol ether
Nonylphenol, industrial
Nonylphenoxy ethanol

NOx (oxides of nitrogen)
n-Pentane

n-Propanol (n-Propyl alcohol)
n-Propyl acetate
n-Propylbenzene

O

o-Anisidine

o-Cresol

Octachlorostyrene

Octane (all isomers)

Octene (NOS)

Octylphenol and its ethoxylates

o-Dichlorobenzene

o-Phenylphenol (and salts)

Oxirane, methyl-, polymer & oxirane,
mono (nonylphenyl) ether

oxo-Hexyl acetate

ox0-Octyl acetate

0-Xylene

Ozone



CCPA CHEMICAL SUBSTANCES LIST

P

p,p-Methylenebis (2-Chloroaniline)

p,p-Methylenedianiline

PAH's

Paraffin wax

Paraldehyde

p-Cresol

p-Dichlorobenzene

Pentachlorobenzene

Pentachloroethane

Pentachlorophenol (PCP)

Pentafluoroethane (HFC - R125)

Pentane (all isomers)

Pentene (all isomers)

Pentyl propionate

Peracetic acid (and salts)

Perlite

Perylene

Petroleum heavy alkylate naphtha

Phenanthrene

Phenol (and salts)

Phenyl isocyanate

Phosgene

Phosphoric acid

Phosphorus (total)

Phosphorus (yellow or white)

Phthalic anhydride

PMy, - Particulate Matter <= 10 Microns

PM, s - Particulate Matter <=2.5 Microns

p-Nitroaniline

p-Nonylphenol polyethylene glycol ether

Polychlorinated biphenyls (PCBs)

Polyethylbenzene

Polyethylene

Polyethylene glycol

Polymeric diphenylmethane
diisocyanate

Polystyrene

Potassium bromate

Potassium hydroxide

Potassium nitrate

p-Phenylenediamine

p-Quinone

Propadiene

Propane

Propanoic acid

Propargyl alcohol

Propionaldehyde

Propylene (propene)

Propylene chlorohydrin

Propylene glycol

Propylene glycol isobutyl ether

Propylene glycol methyl ether acetate
(PGMEA) - Glycol Ethers (1-
Methoxy-2-propanol acetate)

Propylene glycol propyl ether (PGPE) -
Glycol Ethers (1-Propoxy-2-
propanol)

Propylene oxide

p-Xylene

Pyrene

Pyridine (and salts)

Q

Quinoline (and salts)

S

Safrole

sec-Butyl alcohol

sec-Butylbenzene

Selenium (and compounds)

Silica

Silicic acid

Silicone

Silicone Surfactant

Silver (and compounds)

Silver (soluble inorganic salts)

Sodium benzotriazole (methyl-h-
benzotriazole sodium salt)

Sodium chlorate

Sodium fluoride

Sodium hydroxide

Sodium lignosulphonate

Sodium mercaptobenzotriazole

Sodium nitrate

Sodium nitrite

Sodium sulphate

Solvent naphtha light aliphatic

Solvent naphtha medium aliphatic

Stilbene

Stoddard solvent

Styrene

Styrene oxide

Sulfamic acid

Sulfuryl chloride

Sulphur dioxide

Sulphur hexafluoride

Sulphuric acid

T

Terpene

tert-Butyl alcohol
tert-Dodecanethiol

Tertiary Butyl Catechol (-4)
Tetrachloroethylene (Perchloroethylene)
Tetracycline hydrochloride
Tetraethyl lead
Tetraethylbenzene
Tetrahydrofuran
Tetramethylthiuram disulphide
Tetranitromethane

Thiourea

Thorium dioxide

Tin (and its compounds)
Titanium (and its compounds)
Titanium tetrachloride

Toluene
Toluene-2,4-diisocyanate
Toluene-2,6-diisocyanate
Toluenediisocyanate (mixed isomers)
Total Reduced Sulphur (TRS)
TPM - Total Particulate Matter
trans-2-Butene

Tri (2-ethylhexyl) trimellitate
Tributyltin
Trichlorofluoromethane (CFC-11)
Trichloropropylphosphate
Trichlorotrifluoroethane (CFC-113)
Triethylaluminum

Triethylamine

Triethylene glycol
Tri-isobutylphosphine sulphide
Trimethylamine
Trimethylbenzene
Trimethylfluorosilane

Trioctyl phosphate

Triphenyl phosphate
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U

Undecane

Uranium (and compounds)

Uranium (inorganic/respirable/soluble)
Urea

Vv

Vanadium (except in alloy) and
compounds

Vinyl acetate

Vinyl acetylene

Vinyl bromide

Vinyl chloride

Vinyl toluene

Vinylidene chloride

VM & P naphtha

VOC Other

Volatile Organic Compounds (VOCs)

W

White Mineral Oil

X

Xylene (mixed isomers)

Z

Zinc (and compounds)

Zinc (fume or dust)

Zinc (inorganic/respirable/soluble)
Zinc stearate

Zirconium Oxide



COMPANIES AND CONTACTS

Akzo Nobel Chemicals Ltd.
Arkema Canada Inc.
Ashland Canada Corp.
Ajax

Bedford

Edmonton

Kelowna

Mississauga Polymers Div.
Mississauga Resin and Chemical Div.
Montreal

Richmond

BASF Canada

Abbotsford

Blackie
Brampton
Cornwall
Georgetown
Montreal
Nisku
Toronto
Windsor

Canada Colors and Chemicals Limited
Brampton

Colborne

Delta

Elmira

Leduc

Montréal

COMPANIES AND CONTACTS

Canexus Chemicals Canada Limited Partnership

Beauharnois

Brandon

Bruderheim

Nanaimo

North Vancouver
Chemtrade Logistics Inc.
Niagara Falls

Prince George

Chemtura Canada Co./Cie
Elmira

Oakville

Scarborough

Scarborough Upton Road
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Michael Stein
Luc Lecompte

Lorrie Georghiou

Kara Long
Kara Long
Adam Paulson
Kara Long
Peter Zhu
Kara Long
Gerry Moss

Tom
Vandemoortele
Tom
Vandemoortele
Tom
Vandemoortele
Tom
Vandemoortele
Tom
Vandemoortele
Tom
Vandemoortele
Tom
Vandemoortele
Tom
Vandemoortele
Tom
Vandemoortele

Philip Yu
Philip Yu
Philip Yu
Philip Yu
Philip Yu
Philip Yu

Jennifer Lewis
Colin Welch
Jennifer Lewis
Terry Jevne
Jennifer Lewis

Dave Smith

Jamie Betts

Dwight Este
Stuart Morley
Ed Wilson
James Horner
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306
819

905
614
614
250
614
905
614
905

416

416

416

416

416

416

416

416

416

416
416
416
416
416
416

403
204
403
250
403

905
250

519
519
416
416

242-3855
294-9965 Ext 223

683-0150 Ext 276
790-4641
790-4641
766-2988 Ext 239
790-4641
855-4325
790-4641
855-4288

674-2976

674-2976

674-2976

674-2976

674-2976

674-2976

674-2976

674-2976

674-2976

443-5590 Ext 5590
443-5590 Ext 5590
449-5590 Ext 5590
443-5590 Ext 5590
443-5590 Ext 5590
443-5590 Ext 5590

571-7478
725-5304
571-7478
722-2212
571-7478

356-4527
565-8701

669--1671 Ext 297
669-1671 Ext 360
724-3643
724-3586



COMPANIES AND CONTACTS

10
11
12
13

14

15

16

17
18

19
20
21
22

23
24
25
26
27
28

Ciba Canada Ltd.
Mississauga

St-Nicolas

Cyplus Canada Inc.
Cytec Canada Inc.
Delmar Chemicals Inc.

Domtar Papers - Windsor Business Center

Dow Chemical Canada Inc.
AgroSciences
Fort Saskatchewan

Fort Saskatchewan-Cogeneration Facility
London Essex Specialty Products Inc. Canada

Prentiss Chemical Manufacturing Plant
Sarnia

Varennes

Weston

E.l. du Pont Canada Company

Ajax

Thetford Mines Granirex Inc.

Eka Chemicals Canada Inc.

Magog

Valleyfield

ERCO Worldwide

Bruderheim

Buckingham

Grande Prairie

Hargrave

North Vancouver

Saskatoon

Thunder Bay - Broadway Avenue Plant
Thunder Bay - City Road Plant

Ethyl Canada Inc.

Evonik Degussa Canada Inc.
Brampton

Gibbons

Evonik RohMax Canada Inc.
Fielding Chemical Technologies Inc.
FMC of Canada Limited

H.L. Blachford Ltd.

Mississauga

Montréal

Honeywell International Inc.

Imperial Oil, Products and Chemicals Division

INEOS Canada Partnership
INEOS NOVA Ltd.
Jungbunzlauer Canada Inc.
KRONOS Canada Inc.
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Barb Taylor
Michel Tremblay
Doug Woods
Kenneth Milo
Pierre Plante
Patsy Inglis

Robert Schroter
Carol Moen
Carol Moen
Peter Grigg
Jonathan Moser
Jill Ward
Raymond Paquin
Raymond Paquin

Paul Foster
Catherine Vinet

Regis Laberge

Christian Bourassa

Emily Fattore
Carl Yank

Eli Viloria

G. Bott
Shiela Burke
Percy Wright
Paul Drindak
Paul Drindak
Jenny Gough

Doug Woods
Dave Bzdel
Jeanette Morton
Gillian Seagrave
lan Hyslop

Derek Wisdom
Derek Wisdom
Kelly Ludberg
Susan Nakagawa
Chuck Obst
Heather Hewitt
Sharon Grant
Gabriel Dionne
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905
418
905
905
514
819

780
780
780
519
403
519
450
450

905
418

819
450

416
819
780
204
416
306
807
807
519

905
780
613
905
250

514
514
519
403
403
519
905
450

812-6036
831-2055
451-3810
374-5812
366-7950
845-2771

992-8315
998-5756
998-5756
686-3054
267-3520
339-4591
652-1024
652-1024

619-6004
338-8567

843-8772
377-1131

234-7556
986-1135
539-2253
748-6129
234-7524
933-0852
623-7632
623-7632
481-1615

451-3810
992-3331
543-2983
281-4633
561-4215

938-9775
938-9775
730-2022
237-2903
314-4517
339-7339
835-5444
929-5064

Ext
Ext

Ext
Ext

Ext

Ext
Ext

Ext

Ext

Ext
Ext

Ext

Ext
Ext

Ext
Ext

225
132

215
58445

2281

236
354

400

222

226
226

146

478
478

7143
272



COMPANIES AND CONTACTS

29

30

31

32

33

34

35

36

37
38

39
40

41
42

MARSULEX Inc.

Blainville

Calgary

Fort Saskatchewan

Marsulex Sulphides-Fort Saskatchewan
Montréal-Est

Prince George

Saskatoon

MEGlobal Canada Inc.

Fort Saskatchewan EOEG
Prentiss Chemical Manufacturing Facility
Methanex Corporation

Kitimat

Medicine Hat

Nalco Canada Co.

Burlington

Nisku

National Silicates

Parksville

Surrey

Technical Centre

Toronto

Valleyfield

Whitecourt

Norfalco Sales Inc

NOVA Chemicals Corporation
Calgary Research and Technology Centre
Corunna

Corunna St. Clair River

Joffre

Joffre Co-Generation

Montréal

Moore Township

Olin Chlor Alkali Product
Bécancour

Dalhousie

OMG Belleville Limited
Petresa Canada Inc.
Pétromont Inc.

Montréal-Est

Varennes

PPG Canada Inc.
Procter & Gamble Inc.
Belleville

Brockville
Recochem Inc.
Rhodia Canada Inc.
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Michel Cartier
Scott Whelpton
Henry Zuczek
Henry Zuczek
Marc Hunziker
Randal Sarrazin
Selin Curtis

Marcella DeJong
Jonathan Moser

Kevin Henderson
Terry E. Rowat

Steve Narasnek
Roland Gallant

Jennie Houle
Jennie Houle
Jennie Houle
Jennie Houle
Jennie Houle
Jennie Houle
Seay Harder

Chris Pinter
Richard llves
Richard llves
Roxanne Good
Roxanne Good
Mark Lesky
Richard llves

Pierre Ducharme
Joan Burke
Al Ayling

Pierre Lahaie

Suzanne
Francoeur
Suzanne
Francoeur
Guillaume Labrie

Bill Chesher
Suzanne Lavin
Spiros Kondonis
Terrance Persad
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450
403
780
780
514
250
306

780
403

250
250

905
780

416
416
416
416
416
416
905

403
519
519
403
403
412
519

819
506
613
819

514

514

450

613
613
514
905

430-9230
236-0163
992-7968
992-7968
645-1636
561-8925
382-4088

998-8529
267-3520

639-9292
639-9292

333-6122
955-6910

255-7771
255-7771
255-7771
255-7771
255-7771
255-7771
542-6909

219-5862
862-2911
862-2911
314-7421
314-7421
490-4237
862-2911

294-6633
684-6706
966-8881
294-1414

650-8528

650-8528

429-4641

966-5130
342-9592
341-3274
270-5534

Ext

Ext

Ext
Ext

Ext
Ext
Ext

Ext
Ext
Ext

Ext
Ext

Ext

Ext

Ext
Ext

Ext

Ext
Ext
Ext
Ext

220

231

207
241

149
149
149

149
149
149

2567
2567

2567

6531

236
281

2274

1321
1219
2207
2344



COMPANIES AND CONTACTS

43
44

45
46
47
48
49
50

Rohm and Haas Canada LP
Shell Chemicals Canada Ltd.
Corunna

Fort Saskatchewan

S| Group-Canada, Ltd.
Solutia Canada Inc.

Stepan Canada Inc.

St-Jean PhotoChemicals Inc.

Torcan Chemical Limited (now Piramal Healthcare Canada Ltd.)

VFT Canada Inc.

Responsible Care partners:

Canadian National

Canadian Nexen Petroleum Yemen
Canadian Pacific Railway

GATX Rail Canada

Harmac Transportation Inc.

Harold Marcus Tank Truck Service
Nexen Inc. - Balzac Gas Plant

Nexen Inc., Cdn Oil & Gas Div
Northwest Tank Lines

PDI

PROCOR Limited

Edmonton

Oakville
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Jim Hanna

Karl Blonski
Sandra Pollard
Don Warren
Robert LeSiege
Jeannette Hull
Pierre Toussaint
Ken Chapman
Anne Turner

Bob Kirnan
Eamonn O’'Brien
Jim Kozey
Gaetan Asselin
Curt Roush
Randy Badiuk

Todd Jorgensen-
Nelson
Brent Jessiman

Terry Litchfield
Tony Roy

Mike Milford
Mike Milford
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416

780
780
416
514
705
450
905
905

514
403
403
514
416
519
403

403
250
519

905
905

284-4711

992-3502
997-6543
615-4724
366-4855
326-7329
348-0901
727-9417
548-5513

399-5819
699-5139
319-3633
315-8028
642-0515
695-3734
226-3165

699-5510
813-0998
837-4535

827-4111
827-4111

Ext

Ext
Ext
Ext

Ext

Ext
Ext

455

238
3376

226

3001

223
223



