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Preface

As we publish our tenth edition of Taking Stock, I want to highlight a significant milestone in
Pollutant Release and Transfer Register (PRTR) reporting in North America. 2006 marks the
first year that PRTR data are publicly available in Mexico through the Registro de Emisiones
y Transferencia de Contaminantes (RETC). It should be noted that the Commission for
Environmental Cooperation (CEC) Secretariat and officials of all three of our countries have
invested considerable time, resources and expertise to reach this stage. As of next year, RETC
data for the 2004 reporting year will be incorporated into Taking Stock, thereby offering a
more complete and truly North American analysis of toxic chemical releases and transfers.

Taking Stock, a report published annually by the CEC, provides valuable data and analyses
of reported industrial releases and transfers of toxic chemicals across North America. The
CEC also makes this publication and related information available on our website and thereby
provides an important service in the spirit of “community right-to-know”—recognizing that
access to good information enables governments, individuals and communities, NGOs, and
industry to act in an informed manner to protect our shared environment. As North America
becomes increasingly integrated through economic and social ties, there is a corresponding
need for health and environmental indicators to support decision-making at all levels of
society.

The data in Taking Stock are collected by the national governments through their pollutant
release and transfer registers (PRTRs). This year’s report contains data for the 2003 reporting
year, the most recent data publicly available at the time of writing, along with trend data
dating back to 1995. The CEC has compiled, compared and analyzed “matched” sets of data
that are common to the national systems, in order to provide as accurate a portrait as possible
of the generation and handling of toxic substances by industrial facilities. These “matched”
sets include data from Canada’s National Pollutant Release Inventory (NPRI), the US Toxics
Release Inventory (TRI), as well as comparable data for Criteria Air Contaminants from
Canada, the United States, and Mexico.

There are some unique features of this year’s Taking Stock, including a Special Feature
Chapter dedicated to the cement manufacturing sector. The cement chapter provides in-
depth analyses and information on reported emissions data, corporate activities to promote
and implement pollution prevention, and national regulatory policies. It involved a series
of interviews with facility managers, industry associations, and government officials and
underwent an extensive external review process.

Another important element introduced in this year’s report is the application of Toxic
Equivalency Potentials, or TEPs, to carcinogens and to developmental/reproductive
toxicants. We first introduced this toxicity-weighting measure in our May 2006 report on
Toxic Chemicals and Children’s Health in North America. The TEPs are used as a screening tool
to indicate relative human health risks in the absence of extensive local data on toxicity and
exposure. By applying TEPs to certain toxic substances released to air and water, Taking Stock
provides another dimension of analysis to interpret PRTR data.

By virtue of its regional perspective, in-depth analyses and integration of screening tools,
Taking Stock remains at the heart of our information activities to improve environmental and
human health in North America. The need for common reporting methods and increased data
comparability remains a challenge as illustrated in the chapter on the cement sector. However,
we will continue to work closely with governments, industry, environmental organizations,
academia, and the public to overcome these challenges and to promote the use of PRTR data
to inform and guide future work to provide quality information for decision-making. As
always, we welcome your suggestions on how Taking Stock can continue to evolve in order to
better meet your needs.

William V. Kennedy
Executive Director

Preface

<



Taking Stock: 2003 North American Pollutant Releases and Transfers

=.

Acknowledgements

We wish to acknowledge the various groups and individuals who have been instrumental in
bringing this report to fruition.

Officials from Environment Canada, Mexico’s Semarnat and the US EPA contributed vital
information and assistance throughout the report’s development. For this year’s report, we
collaborated with the following officials from these agencies: Canada—David Backstrom,
Alain Chung, Frangois Lavallée, and Anne Legault; Mexico—Ana Maria Contreras, Isabel
Jimenez, Floreida Paz Benito, and MariCruz Rodriguez Gallegos; and the United States—
John Dombrowski, Michelle Price, Larry Reisman, and Ben Smith.

Special thanks and recognition go to the team of consultants who worked tirelessly to
put this report together: Catherine Miller of Hampshire Research Institute (United States);
Sarah Rang of Environmental Economics International (Canada); and Isabel Kreiner of UV
Lateinamerika S. de R.L. de C.V. (Mexico). We would also like to thank Rich Puchalski and
Catherine Miller, of Hampshire Research Institute, for their work on the Taking Stock Online
web site <http://www.cec.org/takingstock/>.

The CEC gratefully acknowledges the participation, for our special feature chapter, of
representatives of cement facilities and trade associations, and other experts who consented
to interviews. We also wish to thank those individuals from industry, government and
nongovernmental organizations who reviewed and provided suggestions for the cement chapter.

Various staff members of the CEC Secretariat have been involved in the development
and launching of this report and the companion web site. Keith Chanon, PRTR program
manager, provided overall guidance throughout the entire process from inception, through
the numerous consultations and reviews of the publication, to its final editing and release;
Marilou Nichols, program assistant, provided invaluable assistance. The CEC publications
staff managed the demanding and meticulous task of coordinating the editing, translation
and publication of the document in three languages; and Evan Lloyd and Spencer Ferron-
Tripp coordinated the public release of the document.

The CEC would also like to thank the many individuals and groups throughout North
America who have generously contributed their time and ideas to the development of this
report, through their participation in the Consultative Group for the North American
PRTR Project.

Become Involved in the Development of Taking Stock

Taking Stock is developed with the advice of governments, industry and nongovernmental
organizations and citizens from the three North American countries.

For more information or to get involved in the CEC’s North American PRTR project,
please contact:
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Montreal, Quebec H2Y 1N9

Canada

Tel: (514) 350-4323;
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Contacting and Obtaining Information from North America’s
Pollutant Release and Transfer Registers

Public Access to North American Matched Data
Through the CEC’s Taking Stock Online database: <http://www.cec.org/takingstock/>
Public Access to Canadian National Pollutant Release Inventory Data and Information

Information on NPRI, the annual report, and the databases can be obtained from
Environment Canada’s national office:

Headquarters:
Tel: (819) 953-1656
Fax: (819) 994-3266

NPRI data on the Internet, in English: <http://www.ec.gc.ca/pdb/npri/npri_home_e.cfm>
NPRI data on the Internet, in French: <http://www.ec.gc.ca/pdb/npri/npri_home_f.cfm>
e-mail: npri@ec.gc.ca

Pollution Watch Scorecard home page: <http://www.pollutionwatch.org/>

Additional Information on Mexico’s Registro de Emisiones y Transferencia de Contaminantes (RETC)

Semarnat

Direccion de Gestion Ambiental
Av. Revolucion 1425 - 9

Col. Tlacopac, San Angel

01040 Mexico, D.E

Tel: (525) 55 624-3470

Fax: (525) 55 624-3584

Semarnat on the Internet: <http://www.semarnat.gob.mx>
Cédula de Operacion Anual: <http://www.semarnat.gob.mx/dgca/retc/mas_info_coa.htm]>

Public Access to US Toxics Release Inventory Data and Information

The EPAs TRI User Support (TRI-US), (800) 424-9346 within the United States or (202)
260-1531, provides TRI technical support in the form of general information, reporting
assistance, and data requests.

TRI information and selected data on the Internet: <http://www.epa.gov/tri>

Online Data Access:

TRI Explorer: <http://www.epa.gov/triexplorer>

EPA’s Envirofacts: <http://www.epa.gov/enviro/html/toxic_releases.html>
RTK-NET: <http://www.rtk.net>

National Library of Medicine’s Toxnet (Toxicology Data Network) computer system:
<http://toxnet.nlm.nih.gov/>

Scorecard home page: <http://www.scorecard.org>
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NOM
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Meaning

Criteria Air Contaminant

Chemical Abstract Service

Commission for Environmental Cooperation
Canadian Environmental Protection Act
Color index

Clasificacion Mexicana de Actividades y Productos
(Mexican Activities and Products Classification)

Carbon monoxide

Cédula de Operacion Anual (Annual Certificate of Operation)

US Environmental Protection Agency

US Emergency Planning and Community Right-to-Know Act
Hexachlorobenzene

International Agency for Research on Cancer

Intergovernmental Forum on Chemical Safety

Instituto Nacional de Ecologia (Mexican National Institute of Ecology)
Inter-Organization Programme for the Sound Management of Chemicals
International Toxic Equivalents

Kilograms

Ley General del Equilibrio Ecolégico y la Proteccion al Ambiente
(General Ecological Equilibrium and Environmental Protection Law)

Material Safety Data Sheet

Municipal sewage treatment plant

North American Industry Classification System

National Council of the Paper Industry for Air and Stream Improvements
US National Emissions Inventory

Norma Mexicana (Mexican Standard)

Norma Oficial Mexicana (Mexican Official Standard)
Nitrogen oxides

National Pollutant Release Inventory (PRTR for Canada)
US National Toxicological Program

Organization for Economic Cooperation and Development

Persistent bioaccumulative toxicant

List of Acronyms

vii



PDIA
POTWs
PM
PRTR
RCRA
RETC

Semarnat

SIC
S0,
TEF
TEQs
TRI
UN/ECE
UNEP
UNITAR
IN

VoC

Programa de Desarrollo Institucional Ambiental (Program of Institutional Environmental Development)
US publicly owned treatment works

Particulate matter

Pollutant release and transfer register

Resources Conservation and Recovery Act

Registro de Emisiones y Transferencias de Contaminantes (PRTR for Mexico)

Secretaria de Medio Ambiente y Recursos Naturales
(Mexican Secretariat of the Environment and Natural Resources)

Standard Industrial Classification

Sulfur dioxide

Toxic equivalency factor

Toxic equivalents

Toxics Release Inventory (PRTR for US)

United Nations Economic Commission for Europe
United Nations Environment Programme

United Nations Institute for Training and Research
United States

Volatile organic compound
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Air pollutant emissions factors as developed by the US EPA. An emission factor is a
representative value that attempts to relate the quantity of a pollutant released with an activity
associated with the release of that pollutant. Such factors are used to estimate emissions from
various sources of air pollution. See <http://www.epa.gov/ttn/chief/ap42>.

Carcinogens

The International Agency for Research on Cancer <http://www.iarc.fi> and the US National
Toxicological Program <http://ntp-server.niehs.nih.gov> evaluate chemical substances for
their cancer-causing potential. Chemicals in the matched data set that have been designated
as known or suspected carcinogens by one or both agencies are analyzed in this report.

Chemical category

A group of closely-related individual chemicals that are counted together for purposes of
PRTR reporting thresholds and release and transfer calculations. The chemicals are reported
to the PRTRs under a single name.

Energy recovery
The combustion or burning of a wastestream to produce heat.

Environmental management hierarchy

The types of waste management plus source reduction prioritized as to environmental
desirability. In order of preference, the one most beneficial to the environment is source
reduction (prevention of pollution at its source), followed by recycling, energy recovery,
treatment, and disposal as the least desirable option.

Form

The standardized data that are submitted for each chemical by a facility. In NPRI one form
is submitted for each chemical. In TRI generally one form is submitted for each chemical.
However, more than one may be submitted in cases where different operations at a facility
use the same chemical.

Fugitive emissions
Air emissions that are not released through stacks, vents, ducts, pipes, or any other confined
air stream. Examples are equipment leaks or evaporation from surface impoundments.

Incineration
A method of treating solid, liquid, or gaseous wastes by burning.

Matched data set

Compilation of data for reporting elements that are comparable among the PRTRs. The
“matched” data set selects from each PRTR only those industry sectors and those chemicals
that are reported the same under both systems. Which industries and chemicals are included
in the matched data set may differ from year to year depending on changes in reporting in
one or the other of the systems.

Nonpoint sources

Diffuse sources such as from mobile sources (that is, motor vehicles and other forms of
transportation), area sources (such as, agriculture or parking lots), or small sources (such as,
dry cleaners or automobile service stations). These sources are not generally covered in PRTRs
but may be substantial contributors to pollution of the chemicals reported under PRTRs.

Nonproduction-related waste

Waste that is generated as a one-time event, including large accidental spills, waste from a
remedial action to clean up the environmental contamination from past disposal practices, or
other wastes not occurring as a routine part of production operations. This does not include
spills that occur as a routine part of the production operations that could be reduced or
eliminated by improved handling, loading or unloading procedures.

Off-site releases

Chemicals in waste that are moved off the grounds of the facility and sent to other facilities
or other locations for disposal. They are activities that are similar to on-site releases, but that
occur at other locations. They also include metals sent to disposal, treatment, sewage, and
energy recovery. This approach recognizes the physical nature of metals and acknowledges
that metals in such wastes are not likely to be destroyed or burned and so may eventually
enter the environment.

Off-site transfers

Chemicals in waste that are moved off the grounds of the facility, including transfers of
waste sent to other facilities or other locations, such as hazardous waste treatment facilities,
municipal sewage treatment plants or landfills. See also off-site releases and transfers for
further management.

On-site

Within the boundaries of the facility, including areas where wastes may be stored, treated or
disposed of that are separate from the production processes but still within the boundaries of
the reporting facility.

On-site releases
Chemicals in waste released on-site to air, water, underground injection, or land at the
location of the reporting facility.

Otherwise used
Any use of a chemical that is not manufacturing or processing, such as the use as a chemical
processing aid, a manufacturing aid or an ancillary use during the production process.

0zone depleter
A substance that contributes to the destruction of the stratospheric ozone layer, a layer of the
atmosphere which lies approximately 15-40 kilometers above the Earth’s surface.

Point source
The origin of known or deliberate environmental releases from fixed points such as smokestacks
and wastewater discharge pipes.

List of Definitions

—
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Pollution prevention

A strategy for reduction of pollution that involves preventing the generation of waste in the
first place, rather than cleaning it up, treating it, or recycling it after it has been produced. TRI
and NPRI indicate actions undertaken to reduce the generation of waste. NPRI facilities may
also indicate on-site reuse, recycling or recovery as a category of action to prevent pollution;
TRI source reduction (pollution prevention) reporting does not include this category. See also
source reduction activity.

Processing use
The use of a chemical as part of a chemical or physical process, including as a reactant, in
processing a mixture or formulation, or as an article component.

Production ratio/activity index
The ratio of the production level associated with the chemical in the current reporting year
to the previous year’s level.

Production-related waste

A term used by the US EPA to denote chemical waste generated as a result of routine
production that could potentially be reduced or eliminated by improved handling, more
efficient processes, change of product or in product quality, or change in raw materials. This
does not include spills resulting from large-scale accidents or waste from remedial actions
to clean up contamination. As used by the US EPA, it includes chemicals released, sent off-
site for disposal, recycling and energy recovery, and recycled or used for energy recovery
on-site.

Recycling

Extraction of a chemical from a manufacturing process stream that would otherwise have
been treated as waste, with the extracted chemical being reused in the original production
process, in another production process, or sold as a separate product.

SIC codes

The standard industrial classification codes used to describe the types of activities or
operations performed by an industrial facility. The actual groups of activities or operations
(and, therefore, the codes) differ from country to country. The North America Industrial
Classification System (NAICS) has been established and is in the process of being adopted by
the United States, Canada and Mexico.

Source Reduction Activity

The types of activities undertaken to accomplish source reduction. The term includes
equipment or technology modifications, process or procedure modifications, reformulations
or redesign of products, substitution of raw materials, and improvements in housekeeping,
maintenance, training, or inventory control. See also pollution prevention.

Total Releases

The sum of on-site and off-site releases, including the amounts released to the air, water, land
and underground injection at the facility and all chemicals sent to other locations for disposal
and any metals sent to treatment, sewage or energy recovery.

Total Reported Amounts

The sum of on- and off-site releases and transfers to recycling and other transfers for further
management. This is the best estimate of a facility’s total amount of chemicals requiring
management that is available for the PRTR data.

Tonne
A metric tonne, which is 1,000 kilograms or 1,1023 short tons or 0.9842 long tons.

Transfers for further management
Chemicals in waste that are sent from the reporting facility to a facility that treats (including
sewage treatment plants) or burns the chemical for energy recovery.

Treatment

A variety of processes that change the chemical in waste into another substance. Treatment
also includes physical or mechanical processes that reduce the environmental impact of
the waste. This is the term used in TRI reports to summarize chemical, physical, biological
treatment and incineration.

Waste

The amount of the chemical that does not become a product and is not consumed or
transformed during the production process. PRTRs differ as to whether materials destined
for recycling or energy recovery are included or not in their definition of waste.
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Introduction

Taking Stock 2003 is the tenth in the
Commission for Environmental Coopera-
tion’s (CEC) Taking Stock series on sources,
releases and transfers of industrial pollutants

in North America. In this report, you can
find:

 which industrial sector released the
largest amount of pollutants;

 which chemicals are released in the
largest amounts;

o how releases and transfers of chemicals
from facilities in your community rank
in North America;

o the types of chemical releases and
amounts shipped across national
boundaries for disposal, treatment,
energy recovery or recycling; and

o whether chemical releases and transfers
are increasing or decreasing over time.

Atthe Taking Stock Online web site <http://
www.cec.org/takingstock>, you can frame
customized data enquiries and get answers
about releases and transfers of chemicals in
North America. (For more information on
using Taking Stock Online, see the box at the
end of this overview.)

This report is unique, as it takes the
information on chemical releases and
transfers collected from industrial facilities by
the Canadian and United States governments
and compilesitintoaNorth American picture.
To get an “apples-to-apples” North American
picture, only those industrial sectors that
reported in both countries are included in
this report. And, only those chemicals that
are common to both governments’ lists are
included. The report is based on 1995-2003
data from the US Toxics Release Inventory
(TRI) and the Canadian National Pollutant
Release Inventory (NPRI). The data from the
Mexican Registro de Emisiones y Transferencia
de Contaminantes (RETC) were mandatory
for the first time for the 2004 reporting year

and will be included in the next Taking Stock.
In addition, information on air emissions
of some criteria air contaminants (such
as nitrogen oxides and sulfur dioxide) is
included from the Canadian NPRI, the
Mexican COA (Cédula de Operacién Anual,
Section 2), and the US National Emissions
Inventory (NEI).

While this report can provide answers
to many questions, readers may need to go
to other sources for more information. The
report does not provide information on all
pollutants, all sources of chemicals, data
from facilities in Mexico (with the exception
of criteria air contaminants), environmental
damage, or health risks. For example, the
report does not include sources of pollution
such as cars, trucks, farms, gas stations, retail
shops or natural sources such as erosion
and forest fires. Also, these data supply
information on amounts of substances
released to the environment at specific
locations, but identifying and assessing
potential harm from particular releases of a
chemical to the environment is a complex
task, requiring additional information.

This report uses specific terms to describe
releases and transfers. In this report “on-site
release” refers to chemicals released to the
air, water, land and injected underground.
An “off-site release” describes chemicals
sent to landfills and metals sent to landfills,
sewage, treatment and energy recovery.
Other categories include off-site transfers
to recycling and other transfers for further
management (which includes transfers
of chemicals, except for metals, to energy
recovery, treatment and sewage). Releases
and transfers are the sum of these releases
and transfers and describe the total amount
of chemicals reported by a facility. Please
note that each national government PRTR
uses these terms in different ways. For more
information, please see Chapter2 and
Appendix I.

Scope of this Year’s Report
Taking Stock 2003 includes:

special analyses of the cement
manufacturing sector (Chapter 3);
data on releases and transfers of toxic
chemicals from industrial facilities for
2003 (Chapters 4 and 5);

trends in releases and transfers of toxic
chemicals (1998-2003 and 1995-2003)
(Chapter 6);

transfers for recycling, energy recovery,
treatment and disposal within and
between US and Canada. (Chapter 7);

analyses of groups of chemicals

(Chapter 8)

- carcinogens, and

— chemicals associated with reproductive
and developmental effects,

- including the application of Toxic
Equivalency Potentials (TEPs) for air
and water releases;

industrial air releases of criteria air

contaminants for 2002 and 2003

(Chapter 9); and

an introduction to pollutant release

and transfer registers (PRTRs) in

Canada, United States and Mexico and

the methodology used in this report

(Chapters 1 and 2).

CEC Action Plan to Enhance the Comparability of Pollutant Release
and Transfer Registers in North America

The governments of Canada, Mexico and the United States have worked together through
the CEC’s PRTR program to develop an action plan to enhance the comparability of the
three systems. Much progress has already been made, including:

o expanding the number of industries covered under TRI,
« adding mandatory reporting of transfers to recycling and energy recovery to

the NPRI,

« expanding both the chemical lists and the reporting on persistent bioaccumulative

toxic chemicals (NPRI and TRI),

 requiring reporting on pollution prevention activities (NPRI), and
o the adoption of a mandatory requirement for RETC reporting in Mexico.

In October 2005, CEC Executive Director William Kennedy announced the revised
Action Plan to Enhance the Comparability of PRTRs in North America, which identifies
specific issues for which action is still needed, such as lists of chemicals and types of

reporting thresholds and exemptions used.

The Action Plan can be found on the CEC web site at <http://www.cec.org//pubs_|
docs/documents/index.cfm?varlan=english&ID=1830>.
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Figure 1. Pollutant Releases and Transfers in North America, 2003

A facility reports each year

on amounts of listed chemicals
On-site releases released on- and off-site Off-site transfers

are chemicals released to air, surface water, and transferred off-site. include chemicals sent for.recycling as well
underground injection or land at the facility. In 2003, almost half of the as other transfers for further mafnagement.
total reported amount of the r

204 chemicals in the matched data

set were released on- and off-site.

One-third were transfers to recycling.

Dff-site releases
are all chemicals sent off-site

for disposal, as well as metals sent
to treatment, sewage and energy recove

Transfers of Metals

236,690 Tonnes

Transfers To Disposal
(excludes metals)

28,14'7 Tonnes

Off-site
Releases
264,837

Tonnes

Total Releases
1,400,377 Tonnes

Total Reported
Amounts of Releases e ) .00 0 A~ Tonnes
and Transfers: = ="\ BB || pc>

o — ®s 2,986,810

Note: Canada and US data only. Mexico data not available for 2003. Analyses are based on the matched set of chemicals and industry sectors for which comparable data are available for 2003. Total on-site releases are greater
than the sum of the individual media because an NPRI facility can report only the total if it is less than one tonne.
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Figure 2. Total Reported Amounts of Releases and Transfers in North America by Category, 2003

North America

Off-Site
Releases
9% On-site
Off-Site Releases
Transfers 38%
to Recycling
34%

Other Off-Site
Transfers
for Further
Management
19%
Total Reported Amounts of Releases
and Transfers: 2.99 million tonnes

Surface Water

NPRI TRI
Off-Site Off-Site
Releases Releases
o 9% On-site ) 9% On-site
Off-Site Releases ) Off-Site Releases )
Air Transfer.s 31% Air Transfers 39% Air
25% to Recycling 24% to Recycling 25%
49% 32%
Surface Water Surface Water
3% 2%
—
Undgrgrpund Underground \
Injgz/tlon Injection Other Off-Site
o Qi 5
Land Other Off-Site Land 0.4% Transfers Land
7% Transfers o for Further 8%
for Further 5% Management
Management 20%

11%

Total Reported Amounts of Releases
and Transfers: 354.7 thousand tonnes

Total Reported Amounts of Releases
and Transfers: 2.63 million tonnes

4%

Underground

Injection
3%

Note: Canada and US data only. Mexico data not available for 2003.

2003 Results

The data for 2003 include reporting by
23,816 industrial facilities in North America
on:

o the set of 204 chemicals common to both
NPRI and TRI;

 manufacturing facilities, as well as
electric utilities, hazardous waste
management/solvent recovery facilities,
chemical wholesale distributors, coal
mining and petroleum bulk storage
terminals; and

« all categories of releases and transfers,
including transfers to recycling and
energy recovery.

Analyses of 2003 data are presented in
Chapter 4 (total releases and transfers) and
Chapter 5 (total releases).

Releases and Transfers in North
America in 2003

In 2003, almost 3 million tonnes of matched
chemicals were released and transferred in
North America (Figurel and Chapter 4,
Table 4-1). Almost half of the total reported
amounts of releases and transfers were
released on- and off-site (1.40 million
tonnes). Almost one-quarter, 733,700 tonnes,
were released into the air at facility sites. This
large amount of chemicals emitted to the air
was more than all the chemicals released on-
site to land, water and underground injection
combined.

One-third of the total reported amounts,
almost 1.01 million tonnes, were substances
sent off-site for recycling. About one-fifth,
or 577,700 tonnes, were other transfers for

further management, including to energy
recovery, treatment, and sewage.

NPRI facilities reported 12 percent of
the total North American amounts, while
TRI facilities accounted for 88 percent of
the North American total reported amounts
(Chapter 4, Table 4-1). There were some
similarities and some differences in the
reporting between NPRI and TRI. Air
releases of chemicals made up about one
quarter of the total amounts reported in
both NPRI and TRI. On the other hand,
TRI had proportionally higher surface water
discharges, on-site land releases and other
transfers for further management than
NPRI. Also, TRI had proportionally lower
transfers to recycling than NPRI, accounting
for 32 percent of total reported amounts in
TRI and 49 percent in NPRI (Figure 2).
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Industry Sectors with the Largest
Amounts in North America in 2003

Five industries—primary metals, chemical
manufacturing, electric utilities, fabricated
metals products and hazardous waste
management/solvent recovery—accounted
for almost three-quarters of total releases and
transfers in North America in 2003 (Figure 3
and Chapter 4, Table 4-3 and Figure 4-2). In
TRI, the sectors with the largest totals were
chemical manufacturing and primary metals;
in NPRI, the primary metals and fabricated
metals sectors had the largest totals.

Looking at releases alone, electric utilities
reported 30 percent of total releases in North
America. Electric utilities also had the largest
air releases, reporting 46 percent of total air
releases in 2003. More than 60 percent of
total reported releases by these facilities
were air releases of hydrochloric acid. The
primary metals, chemical manufacturing,
paper products, and hazardous waste
management/solvent recovery sectors had
the next-largest total releases (Figure 3 and
Chapter 5, Table 5-3).

In TRI, electric utilities and the primary
metals and chemical manufacturing sectors
reported the largest total releases. These
three sectors accounted for two-thirds
of total TRI releases. For NPRI, primary
metals, paper products, and electric utilities
reported the largest total releases. These
three sectors accounted for over half of total
NPRI releases.

Figure 3. Contribution of Top Industry Sectors to Total Reported Amounts of Releases and Transfers and to Total Releases, 2003

2003 Matched Chemicals and Industries

Total Reported Amounts of Releases and Transfers

North America

AIIZOGt;ers Primary Metals
? 23%
Hazardous
Waste V
Mgt./Solvent
Recovery Chemicals
% 21%
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Metals Electric
Products Utilities
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Total Reported Amounts of Releases
and Transfers: 2.99 million tonnes
NPRI
All Others
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Transportation
Equipment
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Paper Products Metals
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Total Reported Amounts of Releases
and Transfers: 354.7 thousand tonnes

TRI
All Others Chemicals
26% 22%
Fabricated
Metals
Products V
7% Primary Metals
22%
Hazardous
Waste
Mgt./Solvent Electric
Recovery Utilities
8% 15%

Total Reported Amounts of Releases
and Transfers: 2.63 million tonnes

Total Releases

North America

All Others
21%
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Mgt./Solvent
Recovery
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Paper Products

9%
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16%
Total Releases (adjusted):
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NPRI
All Others
29%
il
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13%
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TRI
All Others

20%

Paper Products
7%
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Waste
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Recovery
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Total Releases (adjusted):
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Electric
Utilities
30%

Primary Metals
17%

Primary Metals

22%

Paper Products
22%

Electric
Utilities
32%

Primary Metals

17%

Note: Canada and US data only. Mexico data not available for 2003.
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Figure 4. States/Provinces with Largest Total Reported Releases and Transfers Amounts in 2003 (Ordered by Total Reported Amounts) States and Provinces with the Largest
Amounts in North America in 2003
Texas Ontario Ohio In 2003, the jurisdictions with the largest
Other
Transfers On-site Other Transfers total releases and transfers of the matched
r Releases or Further . . .
vy onsite Vonsgement 21% Venagement chemicals were Texas, Ontario, Ohio,
Ma"ggg/'jem Reg\;a;es 13% 16% ROrIw—sne Indiana, Michigan, and Pennsylvania,
’ Off-site 41% each reporting more than 145,000 tonnes.
Releases P o es .
0% Transiors These six jurisdictions were responsible for
to Recycing 38 percent of all releases and transfers of
Off-site Traneiors offaite chemicals in North America in 2003 and for
o Relgases to Recyling Relases one-third (34 percent) of all releases on- and
24% 57% g

off-site (Figure 4 and Chapter 4, Table 4-2).
Facilities in Texas released and transferred
the largest amounts. Texas facilities reported

tonnes tonnes tonnes . T
On-site Releases 86,721 On-site Releases 42,327 On-site Releases 84,270 the largest amounts of chemicals injected
Off-site Releases 10,245 Off-site Releases 17,803 Off-site Releases 21,805 underground and the second-largest
Transfers to Recycling 55,300 Transfers to Recycling 117,902 Transfers to Recycling 66,137 discharges to surface waters at facility sites of
Other Transfers for Further Management 76,629 Other Transfers for Further Management 27,223 Other Transfers for Further Management 31,589

any jurisdiction in North America. They also

Total Reported Amounts of Releases and Transfers 228,895 Total Reported Amounts of Releases and Transfers 205,255 Total Reported Amounts of Releases and Transfers 203,801 reported the largest other off-site transfers
for further waste management, including the

Number of Facilities 1,363 Number of Facilities 1,253 Number of Facilities 1,501 1 tt fers to treat t and t
2003 Population (000) 22103 2003 Population (000) 12257 2003 Population (000) 11438 argest r?ns_lejr_s Ohrza rﬁenl anc to Sew?ge'
Land Area (sq/km) 678,305 Land Area (sq/km) 1,068,586 Land Area (sq/km) 106,060 Ontario facilities had the largest transfers
2003 Gross Domestic Product (millions of US$) 821,943 2003 Gross Domestic Product (millions of US$) 353,074 2003 Gross Domestic Product (millions of US$) 398,918 to recycling. Ohio had the largest on-site
air releases, mainly from electric utilities.
Indiana facilities reported the largest on-site
i - . releases to surface waters and the largest off-
Indiana Michigan Pennsylvania
onsite site releases, mainly as transfers of metals to
Other Transfers eleases Other Transfers : s s
for Further ot Releas her Tramer disposal. Mlchlgan had the second-largest
Managemert Releases Offsite Management Onsite other off-site transfers for further waste
° 30% eleases ° eleases . .
Other Transfers R i management, including the largest transfers
Transfers Management to energy recovery. Pennsylvania had the
to Recycling 7% e second-largest off-site releases, mainly
Transfers 4% transfers of metals to disposal.
e o Reyeie folosses Texas and Ohio had the largest amounts
25% 1% of on-site releases—each reporting more
than 80,000 tonnes. Indiana and Florida
had the next largest on-site releases (each
tonnes tonnes tonnes reporting more than 50,000 tonnes). These
On-site Releases 55,192 On-site Releases 24,622 On-site Releases 48,969 four jurisdictions were responsible for
Off-site Releases 45,445 0Off-site Releases 15,380 0Off-site Releases 22,233 almost one-quarter (24 ercent) of all on-site
Transfers to Recycling 63,479 Transfers to Recycling 46,799 Transfers to Recycling 64,048 q ) .p o
Other Transfers for Further Management 18,585 Other Transfers for Further Management 75,574 Other Transfers for Further Management 11,725 releases of chemicals in North America in
2003 (Chapter 5, Table 5-2).
Total Reported Amounts of Releases and Transfers 182,701 Total Reported Amounts of Releases and Transfers 162,375 Total Reported Amounts of Releases and Transfers 146,975
Number of Facilities 947 Number of Facilities 854 Number of Facilities 1,324
2003 Population (000) 6,200 2003 Population (000) 10,082 2003 Population (000) 12,371
Land Area (sq/km) 92,896 Land Area (sq/km) 147,124 Land Area (sq/km) 116,075
2003 Gross Domestic Product (millions of US$) 213,342 2003 Gross Domestic Product (millions of US$) 359,440 2003 Gross Domestic Product (millions of US$) 443,709

Note: Canada and US data only. Mexico data not available for 2003. The data are estimates of releases and transfers of chemicals reported by facilities. None of the rankings are meant to imply that a facility,
state or province is not meeting its legal requirements. The data do not predict levels of exposure of the public to those chemicals.
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Releases of Carcinogens
and Chemicals Causing Developmental
and Reproductive Harm

Almost 11 percent of all releases of chemicals
in North America in 2003 were known or
suspected carcinogens. For NPRI facilities,
most carcinogens (60 percent) were released
to the air. For TRI facilities, 38 percent of
carcinogens were released to the air and
32 percent were on-site land releases, mainly
disposal in landfills (Chapter 8, Table 8-1
and Figure 8-1).

Over 8percent of all releases were
chemicals known to cause developmental or
reproductiveharm (California Proposition 65
chemicals). For NPRI facilities, 60 percent of
these chemicals were released to the air. For
TRI facilities, 44 percent were released to the
air and 31 percent were on-site land releases,
mainly disposal in landfills (Chapter 8,
Table 8-12 and Figure 8-4).

Chapter 8 of this report provides an
analysis of releases of these chemicals
(carcinogens and developmental and
reproductive toxicants) to air and water. It
includes the application of Toxic Equivalency
Potentials (TEPs) in order to help provide an
understanding not only of which chemicals
have the highest releases but also of how they
compare in toxicity. TEPs indicate relative
human health risks associated with one unit
of chemical, compared to the risk posed by
release of a reference chemical. It should
be noted that TEPs are a screening tool
developed to support relative risk scoring in
the absence of extensive local data and cannot
address all the toxicity and exposure factors
that will affect the level of human health risk
in a particular situation. TEPs are one of
many different screening tools, and each tool
is based on a series of assumptions. Different
screening tools will, therefore, yield different
results. Chapter 2 more fully explains the
TEPs, their use and their limitations.

The relative ranking of chemicals changes
when TEPs are applied. For example,
among known or suspected carcinogens,
formaldehyde is ranked among the top
three for both air and surface water releases,
but ranked lower when TEPs are applied.

Table 1. On-site Air Releases of Carcinogens, Top Ranked by Releases and by Toxic Equivalency Potentials, 2003

CAS Number Chemical

100-42-5 Styrene
75-07-0 Acetaldehyde
50-00-0 Formaldehyde

56-23-5 Carbon tetrachloride
-- Lead (and its compounds)
71-43-2 Benzene

Subtotal
% of Total
Total for All Matched Carcinogens

On-site Air Releases

2003 Matched Chemicals and Industries

kg

24,298,202
7,090,565
6,634,078

103,856
816,964
3,634,140

42,511,805
n
60,009,077

Releases Toxic Equivalency
Rank Potential (TEP)*

1 0.00273

2 0.01000

3 0.02000

19 270.00000

11 28.00000

6 1.00000

Note: Canada and US data only. Mexico data not available for 2003. A chemical (and its compounds) is included if the chemical or any of its compounds is listed
by the International Agency for Research on Cancer (IARC: Group 1, 2A or 2B) or the US National Toxicology Program (NTP).
* Toxic Equivalency Potentials (TEP) indicate relative human health risks associated with one unit of chemical, compared to the risk posed by release of a reference chemical (benzene).

These TEPs are from <pttp://www.scorecard.org>.

TEP Rank

23
22
17

1
2
3

Table 2. On-site Surface Water Releases of Carcinogens, Top Ranked by Releases and by Toxic Equivalency Potentials, 2003

CAS Number Chemical

50-00-0 Formaldehyde
75-07-0 Acetaldehyde
-- Nickel (and its compounds)

-- Lead (and its compounds)
56-23-5 Carbon tetrachloride
67-66-3 Chloroform

Subtotal
% of Total
Total for All Matched Carcinogens

On-site Surface Water Releases

kg

202,383
190,667
106,718

66,811
140
6,691

573,409
83
688,869

Releases Toxic Equivalency
Rank Potential (TEP)*

1 0.00080

2 0.00630

3 missing

4 2.00000

26 260.00000

10 1.50000

Note: Canada and US data only. Mexico data not available for 2003. A chemical (and its compounds) is included if the chemical or any of its compounds is listed
by the International Agency for Research on Cancer (IARC: Group 1, 2A or 2B) or the US National Toxicology Program (NTP).
* Toxic Equivalency Potentials (TEP) indicate relative human health risks associated with one unit of chemical, compared to the risk posed by release of a reference chemical (benzene).

These TEPs are from <pttp://www.scorecard.org>.

TEP Rank

20
13
1

2
3
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Table 3. On-site Air Releases of Developmental and Reproductive Toxicants, Top Ranked by Releases and by Toxic Equivalency

On-site Air Releases

Potentials, 2003
CAS Number Chemical kg
108-88-3 Toluene 30,236,912
75-15-0 Carbon disulfide 13,013,737
71-43-2 Benzene 3,634,140
-- Mercury (and its compounds) 67,708
-- Lead (and its compounds) 816,964
-- Nickel (and its compounds) 793,589
Subtotal 48,563,051
% of Total 92
Total for All Matched Developmental/Reproductive Toxicants 52,987,658

Releases
Rank

Toxic Equivalency
Potential (TEP)*

1.0
12
8.1

14,000,000.0
580,000.0
3,200.0

TEP Rank

Note: Canada and US data only. Mexico data not available for 2003. A chemical (and its compounds) is included if the chemical or any of its compounds is on the California Proposition 65
List as a developmental or reproductive toxicant.
* Toxic Equivalency Potentials (TEP) indicate relative human health risks associated with one unit of chemical, compared to the risk posed by release of a reference chemical (toluene).

These TEPs are from <http://www.scorecard.org>.

Table 4. On-site Surface Water Releases of Developmental and Reproductive Toxicants, Top Ranked by Releases and by Toxic
Equivalency Potentials, 2003

CAS Number

110-80-5

On-site Surface Water Releases

Chemical kg
Nickel (and its compounds) 106,718
Lead (and its compounds) 66,811
2-Ethoxyethanol 13,968
Mercury (and its compounds) 1,377
Subtotal 188,873
% of Total 81
Total for All Matched Developmental/Reproductive Toxicants 232,999

Releases
Rank

Toxic Equivalency
Potential (TEP)*

26.0
42,000.0
0.1

13,000,000.0

TEP Rank

N

Note: Canada and US data only. Mexico data not available for 2003. A chemical (and its compounds) is included if the chemical or any of its compounds is on the California Proposition 65
List as a developmental or reproductive toxicant.
* Toxic Equivalency Potentials (TEP) indicate relative human health risks associated with one unit of chemical, compared to the risk posed by release of a reference chemical (toluene).

These TEPs are from <http://www.scorecard.org>.

However, lead and its compounds, though
ranked fourth for surface water releases and
11th for air releases, is ranked number one
for surface water releases and number two for
air releases when TEPs are applied (Tables 1
and 2 and Chapter 8, Tables 8-4 and 8-7).

For California Proposition 65 develop-
mental and reproductive toxicants, mercury
and its compounds is ranked number one for
both air and surface water releases when TEPs
are applied. Mercury and its compounds
had the 14th largest air releases and 11th
largest surface water releases. Toluene and
carbon disulfide had the largest air releases
and still ranked among the top ten when
TEPs are applied. Likewise, nickel and lead
and their compounds had the largest surface
water releases (ranking first and second)
and ranked third and second, respectively,
when TEPs are applied (Tables 3 and 4 and
Chapter 8, Tables 8-15 and 8-18).

In addition, Chapter 8 presents separate
NPRI and TRI analyses of releases of
arsenic and cadmium and their compounds
and dioxins and furans, since the
national reporting requirements differ for
these substances.
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Facilities Reporting the Largest
Releases

In North America, a relatively small number
of facilities account for a large proportion
of releases. The 50 facilities with the largest
total releases (on- and off-site) accounted for
24 percent of total releases reported in 2003
(Table 5). Forty-eight of the 50 facilities were
located in the United States. Almost half
(22 out of 50) were electric utilities, 11 were
chemical manufacturers, 10 were primary
metals facilities and 7 were hazardous waste
management/solvent  recovery facilities
(Chapter 5, Table 5-5).

2003 Matched Chemicals and Industries

Table 5. The 50 North American Facilities with the Largest Total Reported Amounts of Releases On- and Off-site, 2003

Rank

— S © oo~ oo w N =

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
21
28
29
30
31
32
33

34
35

36
37
38
39
40
4
42
43
44
45
46
47
48
49
50

Facility

Nucor Steel, Nucor Corp.

US Ecology Idaho Inc., American Ecology Corp.

Chemical Waste Management of the Northwest Inc., Waste
Management Inc.

Horsehead Corp - Monaca Smelter, Horsehead Holding Corp.

Peoria Disposal Co #1, Coulter Cos Inc.
Steel Dynamics Inc

Nucor Steel-Berkeley, Nucor Corp.

Chemical Waste M it Inc., Waste M
Solutia Inc.

t Inc.

Kennecott Utah Copper Smelter & Refinery, Kennecott Holdings Corp.

USS Gary Works, United States Steel Corp.

Bowen Steam Electric Generating Plant, Southern Co.
American Electric Power Amos Plant

AK Steel Corp (Rockport Works)

Liberty Fibers Corp., Silva Acquisition Corp.

Rouge Steel Co , Rouge Industries Inc.

Reliant Energy Keystone Power Plant

W.H. Sammis Plant, FirstEnergy Corp.

US TVA Johnsonville Fossil Plant

DuPont Delisle Plant

BP Chemicals Inc., BP America Inc.

Solutia - Chocolate Bayou

Marshall Steam Station, Duke Energy Corp.

Georgia Power, Scherer Steam Electric Generating Plant

Progress Energy Carolinas Inc., Roxboro Steam Electric Plant

Progress Energy Crystal River Energy Complex
American Electric Power, Mitchell Plant
US Ecology Nevada Inc., American Ecology Corp.

Brandon Shores & Wagner Complex, Constellation Energy Group

J.M. Stuart Station, Dayton Power & Light Co.
Vickery Envi al Inc., Waste M
DuPont Johnsonville Plant

t of Ohio

ASARCO Inc Ray Complex Hayden Smelter & Concentrator, Amercas

Mining Corp.
Monsanto Luling
Cinergy Gibson Generating Station

American Electric Power, Cardinal Plant, Cardinal Operating Co.

Ontario Power Generation Inc, Nanticoke Generating Station
BP Amoco Chemical Green Lake Facility, BP America Inc.
DuPont Victoria Plant

Duke Energy Belews Creek Steam Station

American Electric Power Mountaineer Plant

Nucor Steel Nebraska, Nucor Corp.

BASF Corp

DuPont Beaumont Plant

St. Johns River Power Park/Northside Generating Station, JEA
Georgia Power Branch Steam Electric Generating Plant, Southern Co.
Am Electric Power, Muskingum River Plant, American Electric Power

Georgia Power, Wansley Steam Electric Generating Plant
Stablex Canada Inc.
American Electric Power, Conesville Plant

Subtotal
% of Total
Total

City, State/Province

Crawfordsville, IN
Grand View, ID
Arlington, OR

Monaca, PA
Peoria, IL

Butler, IN

Huger, SC
Kettleman City, CA
Cantonment, FL
Magna, UT

Gary, IN

Cartersville, GA
Winfield, WV
Rockport, IN
Lowland, TN
Dearborn, MI
Shelocta, PA
Stratton, OH

New Johnsonville, TN
Pass Christian, MS
Lima, OH

Alvin, TX

Terrell, NC

Juliette, GA
Semora, NC
Crystal River, FL
Moundsville, WV
Beatty, NV
Baltimore, MD
Manchester, OH
Vickery, OH

New Johnsonville, TN
Hayden, AZ

Luling, LA
Princeton, IN

Brilliant, OH
Nanticoke, ON
Port Lavaca, TX
Victoria, TX
Belews Creek, NC
New Haven, WV
Norfolk, NE
Freeport, TX
Beaumont, TX
Jacksonville, FL
Milledgeville, GA
Beverly, OH
Roopville, GA
Blainville, QC
Conesville, OH

Canada

4

7

o

=

SIC Codes

us

33
495/738
495/738

33
495/738
33
33
495/738
28
33
33

491/493
491/493
33
28
33
491/493
491/493
491/493
28
28
28
491/493
491/493
491/493
4917493
491/493
495/738
491/493
491/493
495/738
28
33

28
491/493

4917493
491/493
28
28
4917493
491/493
33
28
28
491/493
4917493
491/493
491/493
495/738
491/493

Number
of Forms

10
17
22

12

7
14

9
16
20
17
38

13
13

8
11
10
1
13
12
17
31
26
12
14
14
13
14
14
15
13
18
14
13

13
16

14
13
18
35
12
14

7
29
31
15
13
12
23

7
13

786
1

Total On-site
Releases
(kg)

18,132
13,317,021
10,968,060

426,680
9,991,862
254,712
21,126
9,682,101
9,420,410
8,856,924
8,591,809

8,709,845
7,961,086
8,010,482
7,756,963

32,335
7,595,817
6,767,829
7,310,986
6,943,068
6,736,517
6,549,745
6,199,822
6,119,979
6,049,830
6,007,798
5,851,534
5,840,638
5,791,191
5,743,395
5,591,830
5,524,380
5,510,588

5,057,577
5,007,328

4,768,288
4,757,868
4,470,150
4,425,749
4,421,489
4,418,457

9,633
4,295,848
4,337,260
4,197,976
4,174,164
4,116,322
4,094,547
3,963,500
3,927,290

280,604,541
25

83,351 1,135,539,573

Total Off-site
Releases
(kg)

18,907,429
0
1

9,709,842
)
9,684,298
9,724,782
346

90

3,088
181,818

g
405,418
287,868

0

7,624,995

0

696,578

4,257
11
1,217
76

77

0

28

17
164
0

558

5
19,854
0
1,285

0
16,681

541
0
3,070
1,286
0

48
4,387,280
45,808
297

3,116

0

168

0

0

395

61,712,803
23

Total On- and
0ff-site
Releases
Reported
(kg)

18,925,561
13,317,021
10,968,061

10,136,522
9,991,868
9,939,009
9,752,508
9,682,446
9,420,500
8,860,011
8,773,628

8,709,848
8,366,504
8,298,350
7,756,963
7,657,330
7,595,817
7,464,407
7,315,243
6,943,079
6,737,735
6,549,820
6,199,899
6,119,979
6,049,858
6,007,816
5,851,698
5,840,638
5,791,750
5,743,400
5,611,684
5,524,380
5,511,874

5,057,577
5,024,009

4,768,829
4,757,868
4,473,220
4,427,035
4,421,489
4,418,504
4,396,913
4,341,657
4,337,557
4,201,092
4,174,164
4,116,490
4,094,547
3,963,500
3,927,686

342,317,344
24

264,831,070 1,400,376,644

Major Chemicals Reported (Primary Media/Transfers)
(chemicals accounting for more than 70% of total
reported releases from the facility)

Zinc and compounds (transfers of metals)
Zinc/Lead and compounds (land)
Asbestos, Aluminum (land)

Zinc and compounds (transfers of metals)
Zinc and compounds (land)
Zinc and compounds (transfers of metals)
Zinc and compounds (transfers of metals)
Lead/Copper and compounds, Asbestos (land)
Nitric acid and nitrate compounds, Formic acid (UlJ))
Copper/Zinc/Lead and compounds (land)
Zinc and compounds (land), Nitric acid and nitrate
ds (water), M and ds (land)
Hydrochloric acid (air)
Hydrochloric acid (air)
Nitric acid and nitrate compounds (water)
Carbon disulfide (air)
Manganese/Zinc and compounds (transfers of metals)
Hydrochloric acid (air)
Hydrochloric acid (air)
Hydrochloric acid (air)
Manganese and compounds (UlJ), Carbonyl sulfide (air)
Acetonitrile, Acrylamide (Ul))
Acrylonitrile, Acrylic acid, Acrylamide (ULJ)
Hydrochloric acid (air)
Hydrochloric acid (air)
Hydrochloric acid (air)
Hydrochloric acid (air)
Hydrochloric acid (air)
Lead/Chromium and compounds (land)
Hydrochloric acid (air)
Hydrochloric acid, Sulfuric acid (air)
Nitric acid and nitrate compounds, Hydrogen fluoride (UlJ)
Manganese and compounds (land), Carbony! sulfide (air)
Copper/Zinc and compounds (land)

Formaldehyde, Formic acid (ULJ)
Hydrochloric acid, Sulfuric acid (air), Zinc and compounds
(land)

Hydrochloric acid (air)

Hydrochloric acid (air)

Acetonitrile, Acrylamide, Acrylic acid (Ul))
Nitric acid and nitrate compounds (Ul))
Hydrochloric acid (air)

Hydrochloric acid (air)

Zinc and compounds (transfers of metals)
Nitric acid and nitrate compounds (water)
Nitric acid and nitrate compounds (UlJ)
Vanadium (land), Sulfuric acid (air)
Hydrochloric acid (air)

Hydrochloric acid (air)

Hydrochloric acid, Sulfuric acid (air)
Zinc/Lead and compounds (land)
Hydrochloric acid (air)

Note: Canada and US only. Mexico data not available for 2003. The data are estimates of releases and transfers of chemicals as reported by facilities and should not be interpreted as levels of human exposure or environmental impact.
The rankings are not meant to imply that a facility, state or province is not meeting its legal requirements.
UlJ=Underground injection.



2003 Matched Chemicals and Industries

Table 6. The Facilities with Largest Air Releases of Styrene, 2003

On-site Air Releases

Rank Facility City, State Industry (kg)
1 Aqua Glass Main Plant, Masco Corp. Adamsville, TN Plastics 894,258
2 Aqua Glass Performance Plant, Masco Corp. McEwen, TN Plastics 377,072
3 Lasco Bathware Inc, Tomkins Industries Three Rivers, Ml Plastics 314,050
4 Lasco Bathware Inc, Tomkins Corp. Cordele, GA Plastics 286,404
5 Lasco Bathware, Tomkins Corp. Anaheim, CA Plastics 247,982

Note: The data are estimates of releases of chemicals as reported by facilities and should not be interpreted as levels of human exposure or environmental
impact. The rankings are not meant to imply that a facility, state or province is not meeting its legal requirements.

Table 7. The Facilities with Largest Air Releases of Carbon Tetrachloride, 2003

On-site Air Releases

Rank Facility City, State Industry (kg)
1 Rubicon LLC Geismar, LA Chemicals 23,628
2 DDE Beaumont Plant, DuPont Dow Elastomers LLC Beaumont, TX Chemicals 21,750
3 GB Biosciences Corp., Syngenta Houston, TX Chemicals 14,301
4 Vulcan Materials Co. Chemicals Div. Geismar, LA Chemicals 13,313
5 Vulcan Chemicals, Vulcan Materials Co. Wichita, KS Chemicals 7,181

Note: The data are estimates of releases of chemicals as reported by facilities and should not be interpreted as levels of human exposure or environmental
impact. The rankings are not meant to imply that a facility, state or province is not meeting its legal requirements.

Styrene was the known or suspected
carcinogen with the largest air releases. The
five facilities in North America with the
largest air releases of styrene were located
in the US and were in the plastics industry.
On the other hand, carbon tetrachloride
was the chemical ranked number one for
air releases among all carcinogens when
TEPs are applied. The five facilities in North
America with the largest air releases of
carbon tetrachloride were located in the US
and were in the chemical manufacturing
industry. Carbon tetrachloride is also an
ozone-depleting substance (Tables 6 and 7
and Chapter 8, Tables 8-5 and 8-6).
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Formaldehyde was the known or
suspected carcinogen with the largest surface
water releases. Four of the five facilities in
North America with the largest air releases
of formaldehyde were located in Canada and
were in the paper industry. The one located
in the US was a chemical manufacturing
facility. On the other hand, lead and its
compounds was the chemical ranked
number one for surface water releases among
all carcinogens when TEPs are applied. Four
of the five facilities in North America with
the largest surface water releases of lead
and its compounds were located in the US
and were in different industries, including
an electric utility with the largest reported
water releases (Tables 8 and 9 and Chapter 8,
Tables 8-8 and 8-9).

Table 8. The Facilities with Largest Surface Water Releases of Formaldehyde, 2003

Rank Facility

Irving Pulp & Paper Limited / Irving Tissue Company, J.D. Irving Limited
Albemarle Corp.

SFK Pate S.E.N.C, Usine de pate kraft

Tembec Inc, Site de Témiscaming

Papier Stadacona Ltee, Usine de Québec, Enron Industrial Market

G W N

City, State/Province

Saint John, NB
Orangeburg, SC
St-Félicien, QC
Témiscaming, QC
Queébec, QC

2003 Matched Chemicals and Industries

On-site Surface Water Releases

Industry (kg)
Paper 16,390
Chemicals 14,816
Paper 13,268
Paper 12,674
Paper 9,027

Note: The data are estimates of releases of chemicals as reported by facilities and should not be interpreted as levels of human exposure or environmental impact. The rankings are not meant

to imply that a facility, state or province is not meeting its legal requirements.

Table 9. The Facilities with Largest Surface Water Releases of Lead and its Compounds, 2003

Rank Facility

1 Entergy Waterford 1-3 Complex

2 Kennedy Valve, McWane Inc.

3 Chalmette Refining LLC

4 Teck Cominco Metals Ltd., Trail Operations

5 Republic Engineered Products Inc. Lorain Plant

City, State/Province

Killona, LA
Elmira, NY
Chalmette, LA
Trail, BC
Lorain, OH

On-site Surface Water Releases

Industry (kg)
Electric Utilities 12,496
Fabricated Metals 2,576
Petroleum Refining 2,264
Primary Metals 1,550
Primary Metals 1,497

Note: The data are estimates of releases of chemicals as reported by facilities and should not be interpreted as levels of human exposure or environmental impact. The rankings are not meant

to imply that a facility, state or province is not meeting its legal requirements.
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Table 10. The Facilities with Largest Air Releases of Toluene, 2003

Rank

Gl W N

Facility

Intertape Polymer Group Columbia Div., Central Products Co.
Quebecor World Memphis Corp. Dickson Facility

Quebecor World Richmond Inc.

Shurtape Technologies LLC Hickory Tape Plant, STM Inc.
Quebecor World Inc. Memphis

City, State

Columbia, SC
Dickson, TN
Richmond, VA
Hickory, NC
Memphis, TN

Industry

Paper
Printing
Printing
Paper
Printing

On-site Air Releases
(kg)

891,704
706,740
599,427
598,012
530,533

Note: The data are estimates of releases of chemicals as reported by facilities and should not be interpreted as levels of human exposure or environmental impact. The rankings are not meant to imply
that a facility, state or province is not meeting its legal requirements.

Table 11. The Facilities with Largest Air Releases of Mercury and its Compounds, 2003

Rank
1
2
3

4
5

Facility

Lehigh Southwest Cement Co., Lehigh Portland Cement Co.
Inmetco The International Metals Rec Co. Inc., Inco US Inc.

Hudson Bay Mining and Smelting Company Ltd.-Metallurgical Complex, Anglo American PLC

Onyx Environmental Services
TXU Monticello Steam Electric Station & Lignite Mine

City, State/Province

Tehachapi, CA
Ellwood City, PA
Flin Flon, MB
Sauget, IL

Mount Pleasant, TX

Industry

Stone/Clay/Glass
Primary Metals
Primary Metals
Hazardous Waste
Electric Utilities

On-site Air Releases
(kg)

1,176
1,043
959
701
637

Note: The data are estimates of releases of chemicals as reported by facilities and should not be interpreted as levels of human exposure or environmental impact. The rankings are not meant to imply
that a facility, state or province is not meeting its legal requirements.
One facility, Lehigh Cement Co., Mitchell, IN, reported 1,492 kg air releases in error. The revised amount is 69 kg. The revision was received too late to use in Chapter 8 of this report.

Toluene was the developmental and
reproductive toxicant (on the California
Proposition 65 list) with the largest air
releases. The five facilities in North America
with the largest air releases of toluene were
located in the US and were in the paper and
the printing industries. On the other hand,
mercury and its compounds was the chemical
ranked number one for air releases among all
developmental and reproductive toxicants
(on the California Proposition 65 list) when
TEPs are applied. Four of the five facilities in
North America with the largest air releases
of mercury and its compounds were located
in the US, including the facility with the
largest air releases—a cement manufacturer.
(Chapter 3 has special analyses for the
cement manufacturing sector.) (See also
Tables 10 and 11 and Chapter 8, Tables 8-16
and 8-17.)
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Nickel and its compounds was the
developmental and reproductive toxicant
(on the California Proposition 65 list) with
the largest surface water releases. Four of
the five facilities in North America with
the largest surface water releases of nickel
and its compounds were located in the US.
The facility with the largest releases was
in the electronic/electrical equipment
manufacturing sector. The facility with
the second-largest releases was in the
primary metals industry and located in
Canada. On the other hand, mercury and
its compounds was the chemical ranked
number one for surface water releases
among all developmental and reproductive
toxicants when TEPs are applied. Four of
the five facilities in North America with the
largest surface water releases of mercury and
its compounds were located in the US and
were in different industries, including two
electric utilities with the largest reported
surface water releases (Tables 12 and 13 and
Chapter 8, Tables 8-19 and 8-20).

2003 Matched Chemicals and Industries

Tahle 12. The Facilities with Largest Surface Water Releases of Nickel and its Compounds, 2003

Rank

Gl W N

Facility

Electrolux Homes Products, Electrolux North America
Inco Limited, Thompson Operations

American Electric Power, Kammer Plant

Huntley Generating Station, NRG Energy Inc.
Kerr-McGee Pigments (Savannah) Inc.

City, State/Province

Webster City, 1A
Thompson, MB
Moundsville, WV
Tonawanda, NY
Savannah, GA

On-site Surface Water Releases

Industry (kg)
Electronic/Electrical Equipment 13,605
Primary Metals 11,600
Electric Utilities 4,989
Electric Utilities 4,989
Chemicals 2,630

Note: The data are estimates of releases of chemicals as reported by facilities and should not be interpreted as levels of human exposure or environmental impact. The rankings are not meant
to imply that a facility, state or province is not meeting its legal requirements.

Table 13. The Facilities with Largest Surface Water Releases of Mercury and its Compounds, 2003

Rank

Gl W N

Facility

South Carolina Electric & Gas Co. Cope Station, SCANA
Urquhart Station, SCANA

Kerr-McGee Chemical LLC, Kerr-McGee Corp.

USS Gary Works, United States Steel Corp.

Compagnie Abitibi Consolidated du Canada, Division Belgo

City, State/Province

Cope, SC

Beech Island, SC
Hamilton, MS
Gary, IN
Shawinigan, QC

On-site Surface Water Releases

Industry (kg)
Electric Utilities 607
Electric Utilities 87
Chemicals 56
Primary Metals 46
Paper 43

Note: The data are estimates of releases of chemicals as reported by facilities and should not be interpreted as levels of human exposure or environmental impact. The rankings are not meant
to imply that a facility, state or province is not meeting its legal requirements.
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Figure 5. Change in Releases and Transfers in North America, 2002-2003

Percentage Change 2002-2003: North America
Total Releases and Transfers -8%

1,200

-6%
1,000
8 -4%
€ 8001 ’
b -7%
o
« 600 -
2
o -33% -2%
3 400 -
=
= -6% -2%
200 1 .
ol Il = ‘
On-site On-site On-site On-site Off-site Off-site Other Off-site
Air Releases Surface Water Underground  Land Releases Releases Transfers Transfers
Discharges Injection to Recycling for Further
Management

On-site Releases: -11%

W 2002
02003

Note: Canada and US data only. Mexico data not available for 2002—2003. Data include 203 chemicals common to both NPRI and TR lists from selected industrial and
other sources and all facilities in matched database. The data reflect estimates of releases and transfers of chemicals, not exposures of the public to those chemicals.
The data, in combination with other information, can be used as a starting point in evaluating exposures that may result from releases and other management activities

which involve these chemicals.

Figure 6. Percentage Change in Releases and Transfers, NPRI and TRI, 20022003
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Note: Canada and US data only. Mexico data not available for 2002—2003. Data include 203 chemicals common to both NPRI and TRl lists from selected industrial and
other sources and all facilities in matched database. The data reflect estimates of releases and transfers of chemicals, not exposures of the public to those chemicals.
The data, in combination with other information, can be used as a starting point in evaluating exposures that may result from releases and other management activities

which involve these chemicals.

Changes Over Time

Taking Stock presents analyses of changes in
releases and transfers over time. Because of
changes in reporting requirements over the
years, a different set of matched chemicals
and industries must be used for each time
period. Analyses of changes over time are
presented in Chapters 6, 7 and 8.

Changes in Releases and Transfers
from 2002 to 2003

For the most recent time period, 2002-2003,
the matched data set includes:

o 203 chemicals; and

« manufacturing facilities, electric utilities,
hazardous waste management facilities,
chemical wholesalers, and coal mines.

These data are the same as the 2003 data
presented earlier with the exception of one
chemical, carbonyl sulfide, that was added to
NPRI reporting for 2003 and is not included
in the 2002-2003 analysis.

Total releases and transfers of chemicals
in North America decreased by 8 percent
from 2002 to 2003:

o Total releases decreased by 9 percent,
with
- on-site releases decreasing
by 11 percent,
« on-site air releases decreasing by
4 percent,
« on-site surface water discharges
decreasing by 6 percent, and
- off-site releases decreasing
by 2 percent.
o Off-site transfers to recycling decreased
by 6 percent, and
« other transfers for further management
decreased by 7 percent (Figure 5 and
Chapter 6, Table 6-1).

The number of facilities reporting to NPRI
increased by 3 percent while the number
reporting to TRI decreased by 3 percent.
For TRI, most types of releases and transfers
showed decreases, with the exceptions being
transfers to disposal of substances other than
metals, transfers to recycling of substances
other than metals and transfers to treatment.
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2002-2003 Matched Chemicals and Industries

For NPRI, while on-site air emissions and Figure 7. Percentage Change in Total Releases and Transfers

land releases decreased, on-site surface for Facilities Reporting Pollution Prevention Activities, 2002-2005 (projected)
water discharges and underground injection
increased. Also for NPRI, total off-site
transfers to recycling decreased while off- 10
site releases and other off-site transfers for 8
further management increased, including
increases in transfers to energy recovery 5 ]
(Figure 6 and Chapter 6, Table 6-1).

For the subset of facilities reporting in 0.5
both 2002 and 2003 (not including facilities 0
reporting only in 2002 or only in 2003),

TRI total releases and transfers decreased L. B NPRI
by 8 percent while NPRI total releases and 3 ETRI
transfers increased by 3 percent (Chapter 6,

Tables 6-4 and 6-5). Two hazardous waste

NPRI facilities accounted in large measure -7
for the NPRI increase. The two facilities -10
reported an overall increase of over 12,000 11
tonnes while the overall increase for NPRI
facilities reporting in both 2002 and 2003 15
was 9,000 tonnes. With P2 | Without P2 With P2 | Without P2

For facilities reporting in both 2002 and
2003, the group of facilities reporting smaller 2002-2003 2003-2005 (projection)
amounts of releases and transfers showed
a net increase in releases and transfers.
The group of facilities reporting larger
amounts showed a net decrease (Chapter 6,
Table 6-7).

Facilities reporting to NPRI and TRI
indicate what types of pollution prevention
activities they have undertaken to reduce
each substance. For those that reported
having undertaken pollution prevention
activities in either 2002 or 2003, total releases
and transfers decreased by 4 percent for NPRI
facilities and by 11 percent for TRI facilities.
In comparison, the NPRI facilities that did
not report pollution prevention activities
had an overall increase of 7 percent and
TRI facilities without pollution prevention
activities had a smaller decrease than their
counterparts (Figure 7). Furthermore, both
NPRI and TRI facilities give projections of
their releases and transfers for the next two
years. Those facilities reporting pollution
prevention activities projected decreases
in total releases and transfers from 2003 to
2005 while those not reporting any pollution
prevention activities projected increases.

Percentage Change

Taking Stock: 2003 North American Pollutant Releases and Transfers
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Figure 8. Change in Releases and Transfers in North America, 1998-2003

North America Percent Change 1998-2003:
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Note: Canada and US data only. Mexico data not available for 1998—2003. Data include 153 chemicals common to both NPRI and TRI lists from selected industrial and other
sources and all facilities in matched database. The data reflect estimates of releases and transfers of chemicals, not exposures of the public to those chemicals. The data, in
combination with other information, can be used as a starting point in evaluating exposures that may result from releases and other management activities which involve these
chemicals.

Figure 9. Percentage Change in Releases On- and Off-site, Carcinogens and Developmental
and Reproductive Toxicants, NPRI and TRI, 1998—-2003
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Note: A chemical (and its compounds) is included if the chemical or any of its compounds is included as a carcinogen if it is listed by the International Agency for Research on
Cancer (IARC: Group 1, 2A or 2B) or the US National Toxicology Program (NTP) and is included as a developmental or reproductive toxicant if it is listed on California’s Proposition
65 list as a developmental or reproductive toxicant. Does not include off-site releases also reported as on-site releases by another NPRI or TRI facility.

Furthermore, for the group of facilities
reporting smaller amounts of releases and
transfers, while showing a net increase in
releases and transfers from 2002 to 2003,
those of this group that reported pollution
prevention activities showed a smaller
increase (Chapter 6, Tables 6-7 and 6-8).

Based on these data, pollution prevention
appears to be making a difference in the
effort to reduce releases and transfers.

Changes in Releases and Transfers
from 1998 to 2003

For the time period 1998-2003, the matched
data set includes:

e 153 chemicals, and

» manufacturing facilities, electric utilities,
hazardous waste management facilities,
chemical wholesalers, and coal mines.

Total releases and transfers of chemicals
in North America decreased by 15 percent
from 1998 to 2003.

« Total releases decreased by 20 percent,
with
— on-site air releases decreasing by
21 percent and
- on-site surface water releases
decreasing by 13 percent.
 Transfers to recycling decreased by
3 percent.
o Other transfers for further management
decreased by 17 percent (Figure 8 and
Chapter 6, Table 6-10).

Releases of known or suspected
carcinogens decreased by 25 percent from
1998 to 2003, compared to 20 percent for all
matched chemicals. For NPRI, the decrease
was 21 percent, and for TR, it was 26 percent
(Figure 9 and Chapter 8, Figure 8-2).

Releases  of  developmental  and
reproductive toxicants (on the California
Proposition 65 list) decreased by 35 percent
from 1998 to 2003, compared to 20 percent
for all matched chemicals. For NPRI, the
decrease was 17 percent and for TRI, it
was 37 percent (Figure9 and Chapter 8,
Figure 8-5).
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Industry Sectors Changes
from 1998 to 2003

The industry sectors with the largest total
releases and transfers in both 1998 and 2003
were:

o primary metals and chemical
manufacturing, each reporting
a decrease of 15 percent, and

o electric utilities, with a decrease
of 9 percent.

Three industry sectors reported overall
increases in total releases from 1998 to 2003.
The food products industry had a 47-percent
increase (of 16,200 tonnes). The lumber and
wood products sector reported a 16-percent
increase (of 2,800 tonnes) and the stone/clay/
glass sector reported a 9-percent increase (of
1,400 tonnes). (See Chapter 6, Table 6-12.)

States and Provinces with Largest
Change in Releases and Transfers
from 1998 to 2003

The states and provinces with the largest
decreases from 1998 to 2003 were (Chapter 6,
Table 6-11):

o Ohio, with a decrease of 82,300 tonnes
(30 percent) in releases and transfers.
Ohio had the largest total releases and
transfers in 1998 and the third-largest in
2003, behind Texas and Ontario. Ohio
also had the largest decreases in total
reported releases, with a reduction of
38,700 tonnes, or 29 percent. Ohio had
the largest total reported releases in both
1998 and 2003. The hazardous waste
management facilities in Ohio reported
a decrease of 37,000 tonnes and primary
metals facilities reported decreases
totaling 24,000 tonnes.

+ Michigan, with a decrease of
69,200 tonnes (31 percent) in releases

and transfers, including a decrease
of 13,500 tonnes of total reported
releases, 11,400 tonnes of transfers to
recycling and 44,400 tonnes of other
transfers for further management.

« Texas, with a decrease of 38,200 tonnes
(15 percent) in releases and transfers.
Texas reported the second-largest total,
behind Ohio, in 1998 and the largest
in 2003.

The states and provinces with the largest
increases from 1998 to 2003 were (Chapter 6,
Table 6-11):

o South Carolina, with an increase of
18,300 tonnes (26 percent), including
an increase of 11,200 tonnes of transfers
to recycling.

o Arkansas, with an increase of
14,800 tonnes (34 percent) in total
releases and transfers, mainly in other
transfers for further management
(transfers to energy recovery). Total
releases in Arkansas decreased by
3,600 tonnes.

o British Columbia reported the third-
largest increase in total releases and
transfers—9,600 tonnes (130 percent).
The NPRI facility with the second-
largest increase in releases was located in
British Columbia. Also, three pulp and
paper mills in British Columbia were
among the ten facilities in NPRI with the
largest increases in total releases. These
facilities indicated that the increases
were due to improved estimates and
production increases.

Quebec reported the fourth-largest
increase—7,500 tonnes (18 percent),
including an increase of 5,400 tonnes
in total releases. One hazardous waste
management facility located in Quebec
reported an increase in total releases of
3,300 tonnes.

Change for Facilities Reporting
in 1998 and 2003

From 1998 to 2003, NPRI saw an increase
of 43 percent in the number of facilities
reporting, while the number of TRI facilities
reporting dropped by 12 percent. These
changes in the number of facilities are
part of the overall increase or decrease in
amounts reported.

Facilities may start or stop reporting for
various reasons, including changes in levels
of business activity that put them above
or below reporting thresholds, changes in
operations that alter the chemicals they
use, the adoption of pollution prevention
or control activities that put them below
reporting thresholds, or simply complying
with PRTR reporting requirements. Data
from newly reporting facilities, therefore, are
difficult to interpret, as they can represent
actual changes in releases and transfers, or
represent chemical releases and transfers
that have been ongoing, but are only now
being reported.

NPRI

o In general, NPRI newly reporting
facilities did not change the direction of
the trends of the amounts reported, but
did change the magnitude. For example,
NPRI facilities reporting in both years
reported an overall decrease in on-site
releases of 9 percent, as opposed to
a decrease of 3 percent for all NPRI
facilities. Total releases decreased by
16 percent for facilities reporting in both
years while they decreased by 15 percent
for all facilities.

« One exception was for total releases
and transfers. Releases and transfers
for all facilities increased by 6 percent,
compared with a 2-percent decrease for
the group of facilities reporting in both

years. This was mainly due to the higher
recycling reported by facilities reporting
only in 2003 (Chapter 6, Table 6-15).

TRI

o The decrease in the number of TRI
facilities reporting did not change the
direction of the trends, but did change
the magnitude. This indicates that
facilities that started reporting and
stopped reporting had little effect on the
time trend in TRI.

« For example, TRI facilities reporting
in both years reported an overall
decrease in total releases and transfers
of 12 percent while the decrease for all
facilities was 17 percent. The decrease in
on-site releases for the group of facilities
reporting in both years was 21 percent
while that for all facilities was 25 percent.
For off-site releases, there were increases,
of 8 percent for the group of facilities
reporting in both years and of 4 percent
for all facilities.

+ The one exception was transfers of
metals to recycling. Metals recycling
increased for the group of facilities
reporting in both years (by less than
1 percent), but decreased for all facilities
by 7 percent (Chapter 6, Table 6-16).
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Map 1. Off-site Transfers Across North America, 1998—2003 (Amounts in Thousand Tonnes)
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Changes in Cross-Border Transfers
from 1998 to 2003

Chemicals may be transferred off-site for
disposal, treatment, energy recovery, or
recycling. Most materials are transferred to
sites within state and national boundaries.
However, each year, some materials are sent
outside the country.

Cross-border transfers from Canada to
the United States increased by 35 percent
from 1998 to 2003. Most transfers to the
United States were of metals for recycling
(Map1 and Chapter?7, Table7-9 and
Figure 7-6). Such transfers have varied from
year to year, with some years (including
1998) totaling about 25,000 tonnes and other
years (including 2000 and 2003) closer to
35,000 tonnes. From 2002 to 2003, transfers
from Canada to the United States increased
by 8 percent (2,700 tonnes). Total transfers
within Canada increased by 7 percent from
1998 to 2003.

Cross-border transfers from the United
States to Canada decreased by 66 percent
from 1998 to 2003. Such transfers vary
considerably from year to year, with some
years (including 1998 and 2001) totaling
more than 25,000 tonnes and other years
(including 2003) less than 10,000 tonnes.
From 2002 to 2003, transfers from the United
States to Canada decreased by 38 percent
(5,500 tonnes). Transfers within the United
States decreased by 10 percent from 1998 to
2003 (Map 1 and Chapter 7, Table 7-9 and
Figure 7-6).

Transfers from the United States to
Mexico increased by 38 percent from 1998
to 2003. More than 99 percent of such
transfers were of metals for recycling. There
was a decrease of 4 percent from 2002 to
2003. Canadian facilities did not report any
transfers to Mexico. Data on the amounts
transferred from Mexico to the United States
are not available for the years 1998-2003.

The changes in cross-border transfers are
largely a result of changes at a few facilities.
Facilities in primary and fabricated metals
sectors often change their transfer sites
because of changes in metal prices offered
by recyclers. Facilities in the hazardous waste
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sector have changed their transfer sites as
a result of business consolidation, price or
changes in services offered.

Nine-Year Trends: 19952003
Results

Taking Stock 2003 analyzes trends in releases
and transfers of chemicals in North America
over the period from 1995 to 2003. The
data in this section have been consistently
reported over these nine years and include:

o 153 chemicals,

« manufacturing industries only, and

« on- and off-site releases and transfers to
treatment and sewage only.

Analyses of the 1995-2003 trends are
presented in Chapter 6. This is a subset
of the data presented earlier and does not
include reporting on chemicals such as lead
and mercury or from some sectors with large
releases and transfers such as electric utilities
and hazardous waste facilities.

Over the nine-year period from 1995 to
2003, total releases and transfers decreased
by 20 percent (10 percent in NPRI and
21 percent in TRI). On-site releases
decreased by 36 percent, with an 18-percent
decrease reported by NPRI facilities and a
38-percent decrease by TRI facilities. On-
site air releases decreased by 43 percent, with
NPRI air releases decreasing by 8 percent
and TRI decreasing by 48 percent. On-site
surface water discharges, however, increased
by 2 percent due to an increase in TRI surface
water discharges of 10 percent. NPRI surface
water discharges decreased by 48 percent.
Off-site releases (transfers to disposal,
mainly to landfills) decreased by 5 percent in
NPRI; however, they increased by 48 percent
in TRI, for a North American total increase
of 39 percent. Transfers off-site for further
management increased in both countries,
with NPRI showing a 54-percent increase
and TRI a 5-percent increase (Figure 10 and
Chapter 6, Table 6-17 and Figures 6-10
and 6-11).

From 1995 to 2003, NPRI saw an increase
of 67 percent in the number of facilities
reporting, while the number of TRI facilities

1995-2003 Matched Chemicals and Industries

Figure 10. Total Releases and Transfers in North America, 1995-2003
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Note: Canada and US only. Mexico data not available for 1995-2003. 153 matched chemicals and manufacturing sectors only.
reporting dropped by 14 percent. These both years reported a decrease in on- TRI

changes in the number of facilities are
part of the overall increase or decrease in
amounts reported.

Comparing the subset of facilities that
reported in both years to all matched facilities
(which also includes facilities reporting only
in 1995 or only in 2003) gives information
on the influence of the facilities that have
started reporting (reported only in 2003)
and stopped reporting (reporting only in
1995). Generally, the pattern of decreases
in releases and increases in transfers for
further management is the same, though the
percentage change differs.

NPRI

o In general, NPRI newly reporting
facilities did not change the direction
of the trend, but did change the
magnitude. NPRI facilities reporting in

site air emissions of 19 percent, while
all NPRI facilities showed a decrease
of 8 percent. Similarly, surface water
discharges decreased by 60 percent for
facilities reporting in both years and
decreased by 48 percent for all NPRI
facilities reporting.

NPRI facilities reporting in both

years reported an overall decrease of
11 percent in off-site releases while all
NPRI facilities reported a decrease of
5 percent.

The result was a decrease of 20 percent
in total releases and transfers reported
by facilities reporting in both years
compared to an overall decrease of

10 percent for all facilities.

In general, the decrease in the number
of TRI facilities reporting did not change
the direction of the trend, but did change
the magnitude.

« Overall, total releases and transfers
reported by TRI facilities reporting in
both 1995 and 2003 decreased by 18
percent from 1995 to 2003 compared to
a 21-percent decrease for all facilities.

« Two exceptions were surface water
discharges where the group of facilities
reporting in both years showed a 7-
percent decrease while all facilities
showed a 10-percent increase. Also,
transfers to disposal of substances other
than metals showed an increase of
5 percent for facilities reporting in both
years, while for all facilities there was a
3-percent decrease.
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Map 2. Cement Facilities in North America, 2003
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Cement Manufacturing Sector

Chapter 3 looks at the cement manufacturing
sector (NAICS 327310 or US SIC code 3241)
in North America. The chapter presents
an overview of the sector, regulatory and
voluntary actions, release and transfer data
from the US TRI, the Canadian NPRI and,
where available, data from Mexico. It also
includes insights from interviews with some
cement facilities in the three countries.
The cement manufacturing sector is highly
integrated in North America, with facilities
dispersed throughout each country (Map 2).
There are 16 facilities in Canada and 110
in the United States that reported to NPRI
and TRI for 2003, and there are 30 cement
facilities in Mexico. These 156 facilities are
owned by 30 parent companies (Chapter 3,
Table 3-1).

The cement sector has consolidated
considerably in the past twenty years, with
some facilities closing and fewer larger
parent companies owning the remaining
facilities. Many plants have increased cement
production and upgraded operations,
changing from wet to more fuel-efficient
dry processes. In addition, more facilities
are burning hazardous and non-hazardous
waste as alternative fuels than in the past.
Facilities in the US are a mixture of wet
and dry processes, Canada has mainly dry
processes and all Mexican facilities are dry
processes. Some cement companies also
integrate cement manufacturing and the
collection of hazardous and non-hazardous
waste for use as fuel for the cement kiln and
also the collection of alternative materials
to substitute for raw materials in the
manufacturing process.

Cement kilns are regulated in the US
by a series of regulations under the Clean
Air Act. Canada is developing a voluntary
Code of Practice. Mexico has a number of
regulations limiting emissions from cement
kilns. Cement kilns may also be regulated
under state or local permits.

The cement sector reports on releases
and transfers of toxic contaminants, such
as hydrochloric acid, toluene, benzene
and mercury. Cement facilities also emit

Overview

XXXiii



Taking Stock: 2003 North American Pollutant Releases and Transfers

XXXiV

criteria air contaminants such as nitrogen
oxides, sulfur dioxide, carbon monoxide and
particulates; and greenhouse gases, such as
carbon dioxide.

The TRI and NPRI data for the cement
manufacturingsectoronreleasesandtransfers
of toxic contaminants are very different. The
types of chemicals, the amounts of releases
and transfers, and the types of transfers all
differ between the two systems.

o TRI cement facilities reported on
79 chemicals on the matched substances
list and NPRI facilities reported on 25 of
these matched chemicals. The chemical
most often reported in both TRI and
NPRI was mercury and its compounds,
being reported by all NPRI facilities and
95 percent of TRI facilities. Lead and its
compounds was reported by almost all
TRI facilities but fewer than half of NPRI
facilities. Chromium and its compounds
was reported by about 80 percent of both
TRI and NPRI facilities (Figure 11 and
Chapter 3, Tables 3-3 and 3-4).

o Hydrochloric acid was the chemical with
the largest releases for TRI facilities.

It was reported by 36 percent of TRI
facilities but was not reported by any
NPRI facilities. Sulfuric acid was the
chemical with the largest releases for
NPRI, but it was reported by only one
NPRI facility (Chapter 3, Tables 3-3
and 3-4).

« Total reported releases and transfers for
2003 were 129 tonnes from 16 NPRI
cement facilities and 12,039 tonnes
from 110 TRI facilities. TRI cement
facilities have almost seven times more
facilities but reported almost 100 times
more releases and transfers than NPRI
facilities. Even without the off-site
transfers, average on-site releases per
TRI cement facility were 9 times higher
than the average on-site releases per
NPRI cement facility (Figure 11 and
Chapter 3, Table 3-2).

2003 Matched Chemicals and Industries

Figure 11. Chemicals Reported by Cement Facilities, NPRI and TRI, 2003
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Figure 12. Percentage of Total Releases and Transfers by Type from Cement Facilities, NPRI and TRI, 2003
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o TRI cement facilities also reported
transfers sent for energy recovery to
other facilities, a total of 5,673 tonnes
of transfers to energy recovery. Several
US cement companies have both cement
manufacturing operations and waste
management operations. Some of the
cement facilities collect hazardous and
non-hazardous waste and either use it
as fuel themselves or transfer it to other
cement facilities. When such wastes are
transferred, they are reported to TRI as
a transfer for energy recovery. No NPRI
cement facilities reported transfers to
energy recovery, although some received
such wastes for use as fuel from other
NPRI facilities (Figure 12 and Chapter 3,
Table 3-2).

o Cement kilns play a role in waste
management in North America. Over
half of all reported transfers to energy
recovery from all types of facilities for

2003 went to cement facilities for use as
fuel. Almost 324,000 tonnes of transfers
to energy recovery were reported by
NPRI and TRI facilities for 2003, and
177,000 tonnes (55 percent) were sent to
cement facilities (Chapter 3, Table 3-6).
« Canacem (Cdmara Nacional de
Cemento—the Mexican National
Chamber of Cement Industry) provided
data on air emissions of toxic chemicals.
The data were estimates based on
production levels and emission factors.
Hydrochloric acid had the highest
releases, followed by benzene, zinc, lead
and mercury (Chapter 3, Table 3-9).

The differences seen among TRI, NPRI
and Mexican data may be the result of
many factors, including differences in: fuels
and raw materials, processes, pollution
control devices, methods used to estimate
releases and transfers, emission factors

and regulatory requirements. These facts
should be kept in mind when attempting
to draw conclusions about differences in
environmental performance of the facilities
in the different countries.

The relatively few facilities of the cement
sector also emit relatively large amounts of
some criteria air contaminants compared to
other industrial sectors. The approximately
150 cement facilities emitted 2 percent of
the total air emissions of nitrogen oxides as
reported by over 35,300 industrial facilities
in Canada, Mexico and the US. Cement
facilities reported emitting 1 percent of the
total air emissions of sulfur dioxide from
over 26,800 North American industrial
facilities. Cement making also produces
about 5 percent of global man-made carbon
dioxide emissions. A voluntary initiative
of the sector, the Cement Sustainability
Initiative (CSI), has developed a common
reporting protocol for greenhouse gases

and, more recently, criteria air contaminants
(NOX, SO,, particulates), as an approach to
standardizing methods to estimate emissions
of these contaminants. The US cement
industry association has adopted a voluntary
reduction target for carbon dioxide emissions
and for disposal of cement kiln dust.

Estimates of releases for some toxic
pollutants, such as mercury, lead and dioxins
vary widely. Facilities can use a variety of
methods to report releases including: stack
tests/monitoring data, emission factors
(either general or specific to the site),
mass balance calculations or engineering
estimates. The emission factor approach
used by many plants for developing estimates
of toxic contaminants for the PRTR data is
general and often not tailored to specific
facility conditions. In addition, the often-
used EPA AP 42 emission factors are rated
poor or below average since they are based
on old tests, often done without knowing all
test or measurement parameters. Without
specific measurements, it is difficult for a
manager to know actual pollutant levels,
how they may change with modifications
in materials and processes, and to be able to
compare across facilities. Cement facilities
interviewed for this report indicated that
continuous monitoring, stack testing or
measurements led to a greater degree of
understanding and control over processes
and pollutant levels. Accurate, transparent
and comparable data are essential to develop
procedures for reducing pollutants, set
priorities, communicate with the public, and
track progress toward reduction goals.

The variability in reporting on toxic
substances, as compared to criteria air
contaminants (CACs) and greenhouse gases
(GHGs), signals a need to focus attention
on developing common monitoring and
reporting methodologies for these pollutants.
Also, additional understanding of how
different fuels, raw materials and operating
processes can affect the generation of all
types of pollutants is important, especially
as the industry takes concerted efforts to
reduce CACs and GHGs. Special precautions
should be taken so as to not increase releases
of other toxic chemicals.
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Criteria Air Contaminants

Chapter 9 looks at another set of pollutants
known as criteria air contaminants (CACs).
These pollutants are important as they
contribute to environmental issues such as
smog, acid rain, regional haze, and nutrient
loading (eutrophication) and to health effects
such as stroke, heart attack, respiratory
illness, including asthma, bronchitis and
emphysema, and premature death.

The source of the criteria air data is
from Canadian NPRI, which added annual
reporting on criteria air contaminants
for the 2002 reporting year; the Mexican
Annual Certificate of Operation (Cédula de
Operaciéon Anual—COA), Section 2; and
the US National Emissions Inventory (NEI)
for 2002 (as of March 2006). Data from the
Canadian NPRI and the Mexican COA are
available for 2002 and 2003. Only 2002 data
are available from the US NEIL

To make the data comparable, the
pollutants, threshold and sectors need to be
matched. The only criteria air pollutants with
comparable reporting requirements for all
three countries were:

« nitrogen oxides,
« sulfur dioxide, and
« volatile organic compounds.

The analyses are based on the US NEI
thresholds, which are higher than those in
Canada and Mexico (Chapter 9, Table 9-2).
The sectors that are comparable for all three
countries are those based on the industry
sectors required to report to the Mexican
COA. They include chemical manufacturing;
electric, gas and combined utility services,
hazardous waste management; oil and gas
extraction; paper products; petroleum
refining; primary metals; stone/clay/glass
and concrete products; and transportation
equipment.

While  these  databases  contain
information on air releases of criteria air
contaminants from industrial sources, there
may be differences in methodology between
them. For example, estimation methods for
specific sectors and classification of industrial
sectors may differ. However, they are the
best available sources for facility-specific
information about criteria air contaminants
in 2002-2003.

The data come only from industrial
sources. For some of the criteria air
contaminants, other sources such as
transportation vehicles, construction sites,
open burning and agricultural activities are
much larger sources than industrial facilities.
Industrial and combustion processes are
major sources of sulfur dioxide. Mobile
sources, such as cars, trucks and off-road
vehicles are major sources of volatile organic
compounds. Both industrial and mobile
sources contribute significantly to emissions
of nitrogen oxides.

Nitrogen Oxides

Matching of the Canadian NPRI, Mexican
COA and the US NEI data for just those
industry sectors required to report to the
Mexican COA and those reporting above the
US NEI threshold results in data from almost
5,000 facilities (Chapter 9 Table 9-4).

o Inall three countries, electric utilities
reported the largest amounts of
nitrogen oxides.

« In Canada, there was a large increase
in the number of facilities reporting
from 2002 to 2003, particularly in
the oil and gas extraction sector. This
resulted in an increase of more than
3 times the amount of reported air
releases of nitrogen oxides from this
sector. The increase in the number of
oil and gas facilities reporting could

be the result of a number of factors,
including changes and clarification
of reporting requirements, increased
awareness and outreach, and changes
in reporting methods. Overall, the
net increase in reported air releases of
nitrogen oxides from NPRI facilities was
47 percent, while the number of facilities
reporting tripled.

« In Mexico, the number of facilities
reporting was about the same in 2002
as in 2003. The amount of reported air
releases of nitrogen oxides decreased by
30 percent from 2002 to 2003.

Sulfur Dioxide

Matching of the Canadian NPRI, Mexican
COA and the US NEI data for just those
industry sectors required to report to the
Mexican COA and those reporting above the
US NEI threshold results in data from almost
2,000 facilities (Chapter 9 Table 9-5).

o In Mexico and the US, electric utilities
reported the largest amounts of sulfur
dioxide. In Canada, primary metals
facilities reported largest amounts with
electric utilities reporting only slightly
smaller amounts.

« For both Canada and Mexico, there was
an increase in the number of facilities
reporting from 2002 to 2003. The
number of Canadian facilities increased
by 30 percent, with the number of
oil and gas extraction sector facilities
more than doubling. The increase in
the number of oil and gas facilities
reporting could be the result of a number
of factors, including changes and
clarification of reporting requirements,
increased awareness and outreach, and
changes in reporting methods. The
number of Mexican facilities increased
by 18 percent.

« On the other hand, the amount of air
releases of sulfur dioxide decreased
in both Canada and Mexico, with a
2-percent decrease reported for Canada
and a 4-percent decrease reported
for Mexico.

Volatile Organic Compounds (VOCs)

Matching of the Canadian NPRI, Mexican
COA and the US NEI data for just those
industry sectors required to report to the
Mexican COA and those reporting above the
US NEI threshold results in data from over
1,500 facilities (Chapter 9 Table 9-6).

o The industry sectors reporting the largest
amounts of volatile organic compounds
differed in the three countries. For 2003,
the oil and gas extraction sector reported
46 percent of the total for Canadian
facilities. In Mexico petroleum refineries
reported 42 percent of the total. For
2002 in the United States, both the
paper products sector and hazardous
waste management facilities reported
21 percent.

« For Canada, there was an 11-percent
increase in the number of facilities
reporting from 2002 to 2003. The
amount of air releases of volatile
organic compounds also increased, by
19 percent.

o Likewise for Mexico, there was a
25-percent increase in the number of
facilities reporting from 2002 to 2003.
The amount of air releases of volatile
organic compounds also increased, by
33 percent.
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Introduction to Taking Stock 2003

Chapter 1 provides an introduction to PRTRs, the CEC and the Taking Stock web site. It describes the similarities

and differences in PRTR programs in the United States, Canada and Mexico, and provides information to assist users
in understanding the data.

Chapter 2 describes the methodology for matching the common chemicals and industries from the PRTRs in Canada
and the United States for this report (comparable data for Mexican facilities for 2003 are not available).

Chapter 3 presents reporting by the Cement Manufacturing sector in North America, as a special feature.
Chapter 4 presents data on total releases and transfers in 2003, based on the matched North American data set.

Chapter 5 presents data for on-site and off-site releases in 2003. These data cover releases on-site to the air, surface
waters, underground injection and land. The analyses also cover off-site releases, i.e., the amounts that facilities transfer
to other locations for disposal.

Chapter 6 presents changes in releases and transfers for 2002-2003, 1998-2003 and 1995-2003. The data include common
chemicals and industry sectors reported over the different time periods.

Chapter 7 presents data on transfers, including cross border transfers.

Chapter 8 presents analyses for special groups of chemicals in the matched data set, including carcinogens and California
Proposition 65 chemicals.

Chapter 9 presents data on criteria air contaminants.

Appendix A lists the chemicals reported under the three national PRTRs. Appendix B is the list of chemicals in the matched
data set. Appendix C identifies facilities that appear in tables in this report. Appendix D indicates potential health effects
of chemicals with large totals for releases, transfers, or both. Appendix E indicates uses of chemicals with large totals

for releases, transfers, or both. Appendices F through H show the reporting forms for 2003 for the US TRI, the Canadian
NPRI, and the Mexican RETC. Appendix | compares data formats for NPRI, TRI and the Taking Stock matched data set.

1.1 Introduction

Central registries of the releases and
movement of toxic substances can help
provide information to the public on the
sources and handling of these chemicals.
Known as pollutant release and transfer
registers (PRTRs), these national registries are
designed to track the quantities of chemicals
that industrial facilities have released into
the air, water or land or transferred off-site
to other locations for further management
or disposal. Data on releases and transfers
of chemicals are submitted by individual
facilities. These data are then fed into a
national, publicly available database. PRTRs
are a cornerstone in the effort to provide
all members of society—citizens, corporate
leaders,environmentaladvocates,researchers,
government officials—with a valuable tool for
setting priorities, promoting environmental
improvement and tracking progress.

Thisreportis the tenth in the annual Taking
Stock series prepared by the Commission
for Environmental Cooperation of North
America (CEC). It analyzes the amounts of
chemicalsreleasedandtransferredbyfacilities.
It draws from existing publicly available data
from the US Toxics Release Inventory (TRI),
the Canadian National Pollutant Release
Inventory (NPRI) and, to a limited extent,
from the Mexican Registro de Emisiones y
Transferencia de Contaminantes (RETC).

Taking Stock 2003 is available from the CEC
in hard copy or on the CEC web site at <http://
www.cec.org>. Also, searches of the database to
answer customized questions about chemicals,
industry sectors, facilities and time trends are
available at Taking Stock Online <http://wwwi
cec.org/takingstock/>.
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Through its annual Taking Stock report and web site, CEC aims to:

« provide an overview of North American pollutant releases and transfers, thereby enabling
citizens to better understand the sources and handling of industrial pollution;

« provide analyses and contextual information to assist citizens in understanding North
American PRTR data;

« provide information to help national, state and provincial governments as well as industry
and communities identify priorities for pollution reduction;

« enable a more informed dialogue among citizens, industry and government and foster
collaborative actions towards a more healthy environment;

o promote reductions in North American pollutant releases and transfers through
information comparison; and

« encourage enhanced comparability of North American PRTR systems.

The preparation of this Taking Stock report, as in previous years, has benefited from the
valuable input and suggestions provided by a broad range of stakeholders through the annual
consultative process. The CEC would like to thank those groups and individuals who have
contributed their ideas, time and enthusiasm to the continued development of the Taking
Stock series.

1.1.1 What is a Pollutant Release and Transfer Register?

Pollutant release and transfer registers (PRTRs) provide annual data on the amounts of chemicals
released from a facility to the air, water, land and injected underground and transferred off-site
for recycling, treatment or disposal.

PRTRs are an innovative tool that can be used for a variety of purposes. PRTRs track certain
chemicals and, thereby, help industry, government and citizens identify ways to decrease releases
and transfers of these substances, increase responsibility for chemical use, prevent pollution
and reduce waste generation. For example, many corporations use the data to report on their
environmental performance and to identify opportunities for reducing/preventing pollution.
Governments can use PRTR data to guide program priorities and evaluate results. Communities
and citizens use PRTR data to gain an understanding of the sources and management of
pollutants and as a basis for dialogue with facilities and governments.

While there are many different environmental reporting databases, the CEC Council
Resolution 00-07 identified a set of basic elements that are central to the effectiveness of
PRTR systems:

« reporting on individual substances,

« reporting by individual facilities,

« covering all environmental media (i.e., releases to air, water, land and underground
injections, and transfers off-site for further management),

« mandatory, periodic reporting (i.e., annually),

« public disclosure of reported data on a facility- and chemical-specific basis,

« standardized reporting using computerized data management,

« limited data confidentiality and indicating what is being held confidential,

o comprehensive scope, and

« mechanism for public feedback for improvement of the system.

PRTRs collect data on individual chemicals, rather than on the volume of wastestreams
containing mixtures of substances, because this allows the compilation and tracking of data on
releases and transfers of individual chemicals. Reporting by facility is key to locating where

PRTRs: A Priority Focus for CEC

The Commission for Environmental Cooperation (CEC) of North America, mandated
under the terms of the North American Agreement on Environmental Cooperation,
facilitates cooperation and public participation in fostering the conservation, protection
and enhancement of the North American environment for the benefit of present and
future generations, in the context of increasing economic, trade and social links between
Canada, Mexico and the United States. The CEC recognizes the importance of pollutant
release and transfer registers—such as the Toxics Release Inventory (TRI) in the United
States, the National Pollutant Release Inventory (NPRI) in Canada and the Registro de
Emisiones y Transferencia de Contaminantes (RETC) in Mexico—for their potential to
enhance the quality of the North American environment.

At the Second and Third Regular Sessions of the CEC in 1995 and 1996, the top-
ranking environmental officials of the three North American countries (comprising
the CEC Council) committed to the creation of a North American Pollutant Release
Inventory which will bring together, for the first time, existing national public
information from the three countries, help improve the quality of the environment
by providing the public with information to assess North American pollutant
sources and risks, and serve as a model for similar efforts in other parts of the world.

Atthe Fourth Regular Session of the CECin June 1997, the Council passed its Resolution
97-04, “Promoting Comparability of Pollutant Release and Transfer Registers (PRTRs),”
which commits the three governments to work toward adopting more comparable PRTRs.

At the Seventh Regular Session of the CEC in June 2000, the Council passed
Resolution 00-07 on “Pollutant Release and Transfer Registers,” through which
it emphasized the value of PRTRs as tools for sound management of chemicals,
for encouraging improvements in environmental performance, and for providing
the public with access to information on pollutants in their communities.

The Ninth Regular Session of the CEC in June 2002 adopted Council Resolution
02-05, an “Action Plan to Enhance Comparability Among Pollutant Release and
Transfer Registers (PRTRs) in North America’ to focus, as a matter of priority, on:

adopting the use of the North American Industrial Classification System
codes...; pursuing comparability in the manner in which PRTR data on
persistent bioaccumulative toxic substances are reported; exploring the
adoption, where appropriate and in light of national priority substances,
of activity-based reporting thresholds under the Mexican RETC...;
and supporting Mexico in its efforts to achieve a mandatory PRTR
reporting system.

An updated version of the Action Plan (October 2005), which takes into consideration
the mandatory Mexican PRTR and other changes in the national systems, is now available
at <http://www.cec.org//pubs_docs/documents/index.cfm?varlan=english&ID=1830>.

At the 2004 Regular Session in Puebla, Mexico, the Council issued a declaration that
charts a new path forward, based on the comprehensive review of the first ten years
of CEC operations. The Puebla Declaration laid out three broad priorities, including
information for decision-making, capacity building, and trade and environment. The
North American PRTR program supports these priorities, in particular, information for
decision-making and capacity building in Mexico.
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releases occur and who or what generated them. Much of the power of a PRTR comes from
public disclosure of its contents. Active dissemination to a wide range of users in both raw
and summarized form is important. Publicly available, chemical- and facility-specific data
allow interested persons and groups to identify local industrial sources of releases and support
regional and other geographically based analyses.

1.2 Overview of National PRTR Programs in North America
Each of the three North American countries has a PRTR program. They are:

« the Toxics Release Inventory (TRI) in the United States;
« the National Pollutant Release Inventory (NPRI) in Canada; and
o the Registro de Emisiones y Transferencia de Contaminantes (RETC) in Mexico.

1.2.1 The USTRI

The 2003 reporting year is the seventeenth year of the US TRI. TRI was created under the
Emergency Planning and Community Right-to-Know Act (EPCRA) of 1986. The original TRI
list contained over 300 chemicals, covered the manufacturing sectors, and required information
on on-site releases, transfers off-site for disposal and transfers off-site for treatment. Passage of
the Pollution Prevention Act of 1990 broadened the information TRI collects to include off-site
transfers to recycling and energy recovery as well as facilities’ management of toxic chemicals
in waste on-site, such as on-site treatment, recycling and energy recovery, as well as qualitative
information on pollution prevention activities (i.e., source reduction) at the facility. The first
year for the expanded information reporting was 1991.

Scope of Current Program

There have also been changes to the TRI chemical list as the public and industry petitioned EPA
to add or remove chemicals. One of the most significant expansions to the TRI list of chemicals
was the addition of nearly 300 chemicals starting with the 1995 reporting year. There are now
more than 600 chemicals and 30 chemical categories on the TRI list.

Section 313 of EPCRA, the law that created TRI, identified the manufacturing sectors as the
original set of industries required to submit TRI reports. Beginning with the 1998 reporting
year, several other industries were added to capture information from industries closely related
to the manufacturing sector, providing energy or services or further managing products or
waste from the manufacturing sector. The seven sectors added to TRI were metal mines, coal
mines, electricity generating facilities, petroleum bulk storage terminals, chemical wholesale
distributors, hazardous waste management facilities and solvent recovery facilities.

For the 2000 reporting year, TRI lowered the reporting thresholds for chemicals that are
persistent, bioaccumulative and toxic (PBT), such as mercury and its compounds. TRI also
added other PBTs such as dioxins and furans. Reporting for another PBT, lead and lead
compounds, at a lowered threshold started with the 2001 reporting year.

Ongoing and Future Changes

EPA is working on implementing the North American Industrial Classification System (NAICS)
codes in TRI and aims to have a rule ready for the 2006 reporting year. In addition, the TRI
program has proposed to collect information for dioxin and dioxin-like compounds in toxic
equivalents (TEQs), in addition to mass quantities. Adding the reporting of TEQ values for
dioxins/furans is under discussion for TRI for the 2006 or 2007 reporting year. Such reporting
would be in addition to the currently reported grams.

TRI is also working on a rulemaking with regard to mining in light of the courts’ responses
to several lawsuits and, in particular, how reporting requirements may apply to extraction and
beneficiation. Under TRI the contents of overburden and waste rock are not considered for the
purposes of reporting threshold calculations. However, if the threshold is otherwise exceeded
by the facility, then releases or transfers of TRI substances in waste rock must be reported unless
an exemption applies. Releases and transfers of chemicals found in the unconsolidated material
in overburden are not required to be reported. In April 2003, the US District Court for the
District of Columbia upheld EPA’ interpretation that mine tailings are not eligible for the de
minimis exemption to TRI reporting. However, the Court set aside EPA’s interpretation of the
exemption as it applied to waste rock. As a result, EPA has stated that listed chemicals in de
minimis concentrations in a mine’s waste rock may now be eligible for exemption from TRI
reporting requirements.

US EPA has initiated the development of a framework for assessing the hazards and risks of
metals. In December of 2004, EPA released a draft version of the Metals Framework document
for public comment and peer review from EPA’s Science Advisory Board (SAB). The SAB met
several times during 2005 to review the draft document. Once the Metals Framework document
is finalized, it is the intent of the TRI program to take the final document and apply it to the
program, as appropriate.

EPA has developed interactive, user-friendly software, TRI-Made Easy software, or TRI-ME,
that guides reporters through the TRI reporting process with a series of questions that help
determine if a facility needs to comply with the TRI reporting requirements. For facilities that
determine they are required to report, the software provides guidance for each data element on
the reporting forms. Facilities can also take advantage of the electronic signature feature in TRI-
ME that allows them to submit forms and certification statements via the Internet using EPAs
Central Data Exchange (CDX). For reporting year 2003, 36 percent of all TRI reports were filed
via the Internet using CDX.

EPAs TRI program is making efforts to reduce reporting burdens on the regulated
communities. A key issue is how to reduce the burden without sacrificing the utility of the data.
It should be noted that stakeholders have widely differing views on how to accomplish this. In
2003, EPA initiated an online stakeholder dialogue requesting comment on a number of options
for reducing the burden associated with TRI reporting. Over 700 comments were received. In
July 2005, EPA issued a final rule that revised the TRI reporting forms to eliminate information
not used and to make use of data already available in existing EPA information systems, including
location information (latitude and longitude data) and several facility identifiers (regulatory-
assigned identification codes for each facility) which will be made available from other EPA
databases. A second rulemaking was proposed in September 2005 that, if adopted, would
expand eligibility for Form A (simplified form that does not require reporting of quantities).
At the same time, EPA announced plans to initiate a rulemaking to modify the frequency of
reporting (to alternate years) under the TRI program. As required by law, EPA will delay the
initiation of such rulemaking for at least 12 months, but no more than 24 months.

1.2.2 CGanada’s NPRI

The 2003 data are the eleventh set reported to NPRI. The NPRI was established with the
help of a multi-stakeholder advisory committee that included representatives from industry,
environmental and labor organizations, and provincial ministries, as well as federal departments.
The 1999 renewal of the Canadian Environmental Protection Act (CEPA) contained provisions
that enshrined mandatory NPRI reporting and the annual publication of a summary report.
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Major Changes to NPRI

Ongoing stakeholder consultations have modified reporting requirements since the first
reporting year (1993), including: mandatory reporting on pollution prevention activities (1997)
and increased detail on types of activities (2001), mandatory reporting of off-site transfers to
recycling and energy recovery (1998), addition of 73 new chemicals (1999), addition of persistent
bioaccumulative toxins such as dioxins and furans, and lowering of thresholds for mercury and
polycyclic aromatic hydrocarbons (2000).

Several important changes were made to NPRI for the 2002 reporting year. For the first
time, reporting on criteria air contaminants was required. Reporting on air emissions of carbon
monoxide, nitrogen oxides, particulate matter (including total particulate matter, particulate
matter less than 10 microns and particulate matter less than 2.5 microns), sulfur dioxide, and
volatile organic compounds was required. Also for 2002, the reporting thresholds were lowered
for arsenic and lead and their compounds (from 10 tonnes to 50 kilograms), tetraethyl lead
(from 10 tonnes to 50 kg) and cadmium (from 10 tonnes to 5 kg). In addition, the most toxic
form of chromium and its compounds, hexavalent chromium, was listed separately at a 50 kg
threshold. There were 274 chemicals on the NPRI list in 2002.

Several new types of facilities were required to report for the first time in 2002, including
terminal operations (facilities involved in fuel distribution and storage), and facilities involved
in painting and stripping of vehicles or their components (including the rebuilding and
remanufacturing of vehicle components). In addition, municipal wastewater facilities must
now report to NPRI regardless of the number of employees and based on an effluent trigger of
10,000 cubic meters per day. Biomedical/hospital and non-hazardous incinerators also report at
lower thresholds, from 100 tonnes to 26 tonnes per year.

NPRI has also revised the methods of presenting NPRI information into:

o On-site releases: which includes releases to air, water and spills, leaks and other to land.
« Final disposal: which includes on-site disposal (landfill, land treatment and underground
injection) and off-site disposal (landfill, land treatment, underground injection
and storage).
o Off-site transfers to treatment prior to final disposal: which includes physical, chemical,
biological, incineration or thermal treatment and treatment at a sewage treatment plant.
o Off-site transfers for recycling and energy recovery: which includes recycling and
energy recovery.

This new method of grouping information was first used to present the 2001 data. On
the NPRI web site these categories are compressed to releases, disposal (on- and off- site)
and recycling. Note that this report uses the word “releases” to mean chemicals released into
the air, land, water and injected underground. This definition of release is different than that
used by Environment Canada with NPRI data. Environment Canada considers a release to
include only chemicals emitted to air and water and spills, leaks and other discharges to land.
Therefore, a reader needs to keep in mind the differences in terminology between this report
and Environment Canada’s NPRI reports and web site. It does not include chemicals landfilled
or injected underground as releases, instead including them in final disposal. See Appendix I
for more details on terminology.

Ongoing and Future Changes

Changes for the 2003 reporting year include the addition of the upstream oil and gas sector,
changed reporting for nonylphenol and their ethoxylates, reporting of 60 individual volatile

organic compounds and addition of several new substances, including carbonyl sulfide and
phosphates. The greenhouse gas data originally proposed for collection by NPRI are the
responsibility of Statistics Canada instead. Facilities first submitted data on their greenhouse
gas emissions in 2004. These are expected to be released in 2006.

There are few changes for the 2004 and 2005 reporting year. Proposed changes to add
thallium, PCBs, and N-nitrosodimethylamine (NDMA); changes to quantity-based thresholds
for the reporting of dioxins and furans; and removing the exemption for mining activities have
not been implemented.

Environment Canada uses work groups to develop proposals for future changes to NPRI.
Changes proposed by the work groups for the 2006 reporting year are a mining exemption
review, NPRI review, and a review of gaps in criteria air contaminants. Harmonization of
emission monitoring regulations is ongoing, with a number of additional chemicals proposed
for the 2006 reporting year. Environment Canada is reviewing the NPRI program to streamline
the process, enhance data quality, address priority emissions of concern, and improve public
access to information.

1.2.3 The RETC in Mexico

The Mexican RETC is part of the Annual Certificate of Operation (Cédula de Operacion
Anual—COA). Industrial facilities in Mexico under federal jurisdiction report their annual
releases and transfers of pollutants in Section 5 of the COA. The Secretariat of Environment and
Natural Resources (Secretaria de Medio Ambiente y Recursos Naturales—Semarnat) is the federal
environmental authority in charge of the collection, management and analysis of COA data.
Mandatory reporting of information to Section 5 of the COA began with the 2004 reporting
year (it was voluntary for the 2003 reporting year). Semarnat plans to publish the RETC data for
2004 in the summer of 2006.

Establishment of a Regulatory Framework for the RETC

The first major step forward in the regulatory framework for the RETC was the passage of
enabling legislation by the Mexican Congress on 31 December 2001. Article 109 of the federal
environmental law, the Ley General del Equilibrio Ecolégico y la Proteccion Ambiental (LGEEPA),
was modified. Semarnat, the states, the Federal District, and municipalities are now required to
provide data and documents contained in the environmental authorizations, licenses, reports,
permits and concessions received by the different authorities to an RETC. The institutions and
persons responsible for the contaminant sources are obliged to submit to the authorities all
information, data, and documents necessary to integrate the RETC. The reported information
will be public and will function as a declaration. Access to this information is given by the
Ministry and will be actively disseminated. On 28 January 2005, the agreement on the new COA
format and guideline for filling it out was published in the Diario Oficial. It is expected that an
agreement on a final list of substances and their reporting thresholds will follow soon.

PRTRs at the State and Municipal Levels

Mexico has established a program, the Program of Institutional Environmental Development
(Programa de Desarrollo Institucional Ambiental—PDIA), to decentralize environmental
responsibilities. As a consequence of this program, the RETC is also partially decentralized with
the states having a role in collecting data from certain industry sectors, and local municipalities
collecting data from those under their jurisdiction. By 2004, all of the states with the exception
of Chihuahua had put in place their regulatory framework to allow enforcement of the RETC.



The states of Aguascalientes and Tamaulipas were the first to publish their state RETC. Twenty-
two states have adopted the format used by the federal government.

The state PRTRs cover more industry sectors than the federal one, such as vegetable and
animal products, wood and its derivatives, food products, textiles and dress making, printing
products, metal products, and graphic arts. Some service facilities are also required to report,
including public bath installations, sports centers, hotels, laundry and drycleaners, bakeries,
hospitals and medical offices, restaurants and flour mills.

Reporting for 2003

The basis for reporting to the RETC is established by the Mexican norm NMX-AA-118-
SCFI-2001, which came into effect in June 2001. This norm sets forth the list of substances
and thresholds for the voluntary RETC, the procedures for modifying the substance lists, the
reporting format and reporting procedures.

For the 2003 reporting year, 2,106 COA forms were received (one form is filed per facility).
There were 105 reports for individual substances with amounts for releases to air, land, and water,
and transfers to sewage in Section 5 (the RETC), which is for voluntary reporting of releases and
transfers. Facilities covered by the COA are those under federal jurisdiction and include facilities
in 11 industrial sectors: petroleum (includes oil and gas extraction and petroleum refining),
chemical and petrochemical, paints and dyes, metallurgy (includes the iron and steel industry),
automobile manufacture, cellulose and paper, cement and limestone, asbestos, glass, electric
power generation, and hazardous waste management. These industry sectors were chosen based
on their use of processes that may emit gases or solid or liquid particles to the atmosphere and
that involve chemical reactions, thermal operations, foundry or metal tempering.

Reporting on criteria air contaminants is covered in Section 2 of the COA. Air emissions
of sulfur dioxide, nitrogen oxide, particulates and VOCs must be reported. Other criteria air
contaminants covered by the COA (but for which reporting is voluntary) include unburned
hydrocarbons, carbon monoxide, and carbon dioxide.

General information on the RETC and the legal requirements for reporting as per the
COA are presented in the following web pages: <http://www.semarnat.gob.mx/dgca/tramites/
requisitos/videoc/video.shtml> and <http://portal.semarnat.gob.mx/semarnat/portal>

1.3 Overview of PRTR Reporting in North America

The PRTRs have many basic similarities since they stem from the same primary purpose—to
provide publicly available information on a facility’s releases and transfers to air, water and land.
The Mexican RETC is part of an integrated reporting form called the Cédula de Operacién Anual
(COA). It is Section 5 of the COA that requires data on pollutant releases and transfers and is
the section most similar to NPRI and TRI reporting forms. However, reporting under Section 5
is currently voluntary and, thus, the data are not comparable to the mandatory data collected
under TRI and NPRI. The Mexican data are also not made publicly available on a facility-specific
basis. Thus, while there are similarities among the three North American PRTRs, each inventory
also has its unique aspects that result from its historical development and the special industrial
characteristics of the country.

1.3.1 Who reports to PRTRs in North America?

PRTRs require specific types of businesses to report. In general, manufacturing facilities are
required to report. Canada’s NPRI covers all business activities, with very few exceptions.
Canada currently exempts those involved with the distribution, storage or retail sale of fuels;

CEC Action Plan to Enhance the Comparability of PRTRs in North America

The three North American countries are committed to creating a more complete picture
of industrial pollution in North America. The Action Plan to Enhance the Comparability
of PRTRs in North America was adopted by the CEC Council in June 2002 and updated
in October 2005 (available at <http://www.cec.org//pubs_docs/documents/index.cfm
varlan=english&ID=1830>). It examines areas in which the three systems differ and sets
forth actions to be pursued by the countries to reduce those differences. Collaboration
on the Action Plan enables the countries to share information on their unique approaches
and to learn from each other.

Since the countries started working cooperatively, there have been some notable
successes, including the mandatory reporting of off-site transfers in NPRI, the
standardization of pollution prevention activity reporting in NPRI, the addition of PBT
chemicals in NPRI and TRI and expansion of NPRI list of chemicals.

One of the most important achievements towards increased comparability of North
American PRTRs has been the adoption of a mandatory requirement for RETC reporting
and a provision requiring the RETC data to be made publicly accessible by chemical and
facility. Although significant challenges remain due to the differing thresholds proposed
by Mexico, the availability of mandatory data is a prerequisite for comparability and thus
a key step forward.

All three countries have committed to looking to the other PRTRs to learn about
reporting of chemicals that are not currently on their national lists. Only about
56 chemicals are common to all three PRTR lists. Some chemicals on the NPRI list, such
as hydrogen sulfide, account for over two-thirds of releases and transfers. Other TRI
chemicals, such as pesticides, are not on the NPRI list. Mexico’s list does not contain
many chemicals released and transferred in large quantities in TRI and NPRI, such as
copper, zing, hydrochloric acid, toluene and xylene. The United States and Canada have
reviewed the results of dioxin/furan reporting in each country to identify gaps and have
proposed changes that will increase the comparability of their programs.

A similar situation exists for industries. Each PRTR requires reporting from a unique
set of industries. NPRI reporting requirements include municipal incinerators and
sewage treatment plants, two significant sources of pollutants that are not required to
report to TRI or RETC. Mexicos RETC will have counterparts at the state and municipal
levels that will provide more extensive coverage of these types of facilities.

dentistry, agriculture, mining and oil and gas well drilling, if these facilities do not process or
otherwise use the substances; research and training institutions; and vehicle repair facilities.

In the United States, manufacturers have been required to report to TRI since its inception,
and federally owned facilities were added in 1994. Beginning with reporting for 1998,
several additional industries associated with manufacturing including metal mines, coal
mines, electricity generating facilities, petroleum bulk storage terminals, chemical wholesale
distributors, hazardous waste management facilities and solvent recovery facilities also have to
report to TRI.

Mexicos reporting applies to any facility under federal jurisdiction. These include the
following 11 industrial sectors: petroleum, chemical and petrochemical, paints and inks,
metallurgical, automotive, cellulose and paper, cement and limestone, asbestos, glass, electric
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power generation, and hazardous waste management. Other facilities are regulated by the
states or municipalities, and some Mexican states have recently started to collect data from
these industries.

Although some companies may centralize reporting procedures for all their facilities,
individual submissions must be made for each facility. Both NPRI and TRI ask facilities to
identify their parent companies.

1.3.2 Which Chemicals must be Reported?

Each PRTR system covers a specific list of chemicals. NPRI covers over 260 chemicals, TRI
approximately 650 and RETC approximately 100. (Counts of the number of substances on a list
vary, as some observers may count individual substances within a chemical category and others
may not.) As of April 2006, the Chemical Abstracts Service listed more than 27 million chemical
substances and identified more than 239,000 of them as regulated or covered by chemical
inventories worldwide <http://www.cas.org/cgi-bin/regreport.pl>.

Seven air pollutants are listed in Section 2 of the Mexican COA, which facilities are required
to fill out. These are sulfur oxides, nitrogen oxides, particulates, volatile organic compounds,
unburned hydrocarbons, carbon monoxide, and carbon dioxide, although only reporting on the
first four is mandatory. None of these are on the TRI lists, however, NPRI added the criteria air
contaminants sulfur oxides, nitrogen oxides, particulate matter, carbon monoxide, and volatile
organic compounds for the 2002 reporting year. For a detailed comparison of the chemical lists
in the three countries, see Appendix A.

In North American PRTRs, the amount of the chemical is reported and not the total volume
of the mixture. This feature sets North American PRTRs apart from hazardous waste inventories
or manifest systems, which generally report on the total volume of the mixture.

Chemicals often have more than one name (synonyms). Methyl bromide and bromomethane,
for example, are names for the same substance. PRTRs rely on the identification systems of
various authorities to specify the exact chemicals that are to be reported. NPRI and TRI use
Chemical Abstracts Service (CAS) Registry Numbers. The CAS number of bromomethane, for
example, is 74-83-9.

Facilities submit one form for each chemical. A facility reporting on 10 chemicals files
10 forms (electronically in Canada and electronically or on hard copy in the United States).
Mexican facilities submit one form per facility listing all chemicals released or transferred. They
can submit using hard copy or electronically.

1.3.3 When Is a Facility Required to Report?

Only facilities meeting specific reporting thresholds are required to report to PRTRs. Typically,
the reporting threshold is based on the amount of chemical manufactured, used in a process
(for example, as a reagent or catalyst), or otherwise used (for example, in cleaning industrial
equipment). For NPRI, if 10 tonnes (22,050 pounds) or more of the substance is manufactured,
processed or “otherwise used,” then releases and transfers must be reported. For TRI, the
thresholds are more than 25,000 pounds (11.34 tonnes) if a substance is manufactured or
processed and 10,000 pounds (4.54 tonnes) if it is “otherwise used””

For the 1995 and subsequent reporting years, both Canada and the United States have
required that the total weight of the byproduct, regardless of concentration, be included in the
calculation of the reporting threshold.

Both NPRI and TRI also have an employee threshold. In general, only facilities where
employees worked 20,000 hours or more (usually 10 or more full-time employees) are required
to report. Recently, NPRI has required that for some chemicals such as dioxins and furans, all

facilities of certain types (such as incinerators) report regardless of employee size. RETC does
not have an employee threshold.

Both TRI and NPRI require reporting if the amount of a substance in a mixture equals or
exceeds one percent by weight. However, the United States has an additional lower threshold for
carcinogenic chemicals: chemicals identified as carcinogens by the US Occupational Safety and
Health Administration standard must be reported at levels of 0.1 percent.

The net effect of these differences in reporting threshold is that, in general, US facilities will
meet the threshold at slightly lower levels of chemical activity/use than Canadian ones.

While most of the chemicals on NPRI and TRI are subject to a “manufacture, process or
otherwise use” threshold, all chemicals on the current Mexican RETC list are subject to an
“on-site release” threshold. Also, the RETC reporting thresholds vary by type of substance. For
example, the threshold for organohalogens, including ozone depleters, is 1,000 kg/year, whereas
the threshold for metals, such as lead or mercury, is 1 kg/year. Unlike NPRI and TRI, amounts
transferred off-site are not included when calculating whether the reporting threshold has been
met. The mandatory portion (Section 2) of the Mexican COA does not have reporting thresholds.
However, only facilities under federal jurisdiction must report, and facilities under state and
municipal jurisdiction are not expected to fall under this classification. Reporting thresholds
are under review as the Mexican RETC moves toward mandatory reporting. Semarnat plans to
propose activity-based thresholds similar to those used under NPRI and TRI.

The United States also has a different reporting requirement for facilities with relatively
small reportable amounts of a listed chemical. If a facility does not manufacture, process, or
otherwise use more than 1 million pounds (454 tonnes) of the chemical, and if the facility’s
“total reportable amount”—all on- and off-site recycling, energy recovery, and treatment, plus
production-related on-site releases and off-site transfers for disposal—is less than 500 pounds
(227 kg), the facility may file a short certification statement that identifies the chemical but does
not supply any quantitative information.

For releases of a substance that total less than one tonne, NPRI allows facilities to report
just the total amount released and not the individual amounts released to air, water, land or
underground injection. Therefore, in summary tables in this report, total releases will be more
than the sum of the separate release categories. In contrast, the amounts of the individual
releases for each medium are reported in TRI. Both NPRI and TRI require reporting of the
amounts of individual types of transfers.

Based on knowledge of the potential for some chemicals such as persistent, bioaccumulative
toxics (PBTs) to have health and/or environmental effects at very low concentrations, both
NPRI and TRI established new, lower reporting thresholds. For the reporting year 2000, lower
thresholds were established for dioxins and furans, hexachlorobenzene (HCB), polycyclic
aromatic compounds, and mercury and its compounds, and for lead in 2001 in TRI and 2002
in NPRI. However, dioxin and furans, HCB and polycyclic aromatic compounds are reported
differently in TRI and NPRI and are difficult to compare. See Chapter 8 for a discussion of some
of the PBTs.

Reporting instructions give detailed information on the releases and transfers that facilities
must report, and supply guidance to specific industries in published manuals and/or training
sessions. Reporting instructions are available on the NPRI, TRI and RETC web sites, respectively,
at <http://www.ec.gc.ca/pdb/npri/npri_gdocs_e.cfm> for NPRI guidance documents; at
<http://www.epa.gov/triinter/report/index.htm> for TRI reporting materials and guidance,
and at <http://www.semarnat.gob.mx/dgca/tramites/requisitos/videoc/video.shtm]> for RETC
reporting instructions.


http://www.cas.org/cgi-bin/regreport.pl
http://www.ec.gc.ca/pdb/npri/npri_gdocs_e.cfm
http://www.epa.gov/triinter/report/index.htm
http://www.semarnat.gob.mx/dgca/tramites/requisitos/videoc/video.shtml

1.3.4 How Does a Facility Estimate its Releases and Transfers?

Facilities can use a variety of methods to report releases and transfers. Amounts reported
to NPRI and TRI can be estimates. These estimates may reflect monitoring, engineering
calculations, emission factors (which identify the amounts of a chemical that can be expected
to result from particular industrial processes or from use of specific equipment), or other
estimation techniques. An advantage of this approach is that most facilities have information
on hand about inputs and the emission factors used include those from governmental sources
or industry associations that provide a consistent methodology for similar facilities. Both NPRI
and TRI require facilities to report which method they used to calculate releases and transfers.

Facilities that report to PRTRs are free to revise their previous years’ submissions at any time.
They may correct previous errors, or they may re-calculate earlier years’ data using a different
estimation method. Some facilities that adopt new methods of estimating reportable amounts
find that their results for the current year give a very different picture of releases and transfers from
previous years. They may appear to have made large increases or decreases in reportable amounts,
when in fact only the estimation methods have changed. These facilities may choose to revise
earlier submissions so that their totals over time reflect consistent assumptions and approaches.

1.3.5 How Are Sectors Identified in PRTR Reporting?

Facilities are asked to report on the type of industrial operations they carry out. This allows
facilities within the same sector to be grouped together. Canada has adopted the North
American Industry Classification System (NAICS). Currently, the US TRI program uses its
“Standard Industrial Classification” (SIC) system. These systems, however, are not the same. The
Mexican COA uses the Mexican Activities and Products Classification (Clasificacién Mexicana
de Actividades y Productos—CMAP code), which is different yet again.

All three countries are moving towards the common North American Industry Classification
System (NAICS). In reporting year 1998, NPRI facilities began reporting their NAICS code,
along with the US SIC codes. The US TRI is expected to require NAICS codes for the 2006
reporting year, and the Mexican RETC is expected to implement the NAICS sometime in
the future.

1.3.6 Are All of the Data Made Publicly Availahle?

A primary purpose of a PRTR is to provide the public with data about chemicals arising from
industrial activities so, in general, both the NPRI and TRI programs limit the type of information
that facilities can claim as secret and withhold from public disclosure. In the United States, the
only claim of trade secrecy that can be made is for the identity of the chemical. All data on release
and transfer amounts are part of the database. Claiming trade secrecy is not widespread: only
8 TRI forms from 3 facilities out of 91,647 submitted for 2003 contained such claims. The trade
secrecy claims were for substances for which there were 100,675 pounds (45,657 kg) of releases
and transfers. In Canada, all information in a report, including the identity of the facility, may
be held confidential if it conforms to the criteria under the Federal Access to Information Act.
According to the NPRI overview report, 10 facilities and 24 forms out of the national total
of 14,638 forms (0.2%) were given confidential status for the 2002 NPRI reporting year. This
represented 3,558 tonnes of releases and transfers.

1.4. Using and Understanding PRTR Data

1.4.1 Limitations of the PRTR Data
A principal factor in making good use of PRTR data is to know their limitations. PRTR data:

« do not encompass all potentially harmful chemicals (not all toxics or greenhouse gases);

o do not address all sources of chemicals, such as mobile sources (cars, trucks, offroad
vehicles), agricultural activities or natural sources such as forest fires;

« do not include all facilities—only those that meet reporting requirements (generally
10 tonnes of chemical manufactured, processed or otherwise used);

« do not generally include facilities with less than 10 employees;

« do not describe daily or weekly releases or transfers, but provide annual summaries;

« do not identify all on-site releases and oft-site transfers from a facility (only for listed
chemicals for which reporting thresholds are met);

« do not always represent measurements of releases and transfers—they may be estimates
derived using a variety of methods;

« do not describe the ultimate environmental fate of chemical substances;

« do not indicate risks from substances released or transferred by reporting facilities;

« do not identify exposures of human or wildlife populations to substances released
or transferred by reporting facilities;

o do not indicate the amount of chemicals allowed to be released under permits, licenses
or agreements.

1.4.2 Toxicity and Human Health Effects

PRTR data supply information on amounts of substances released to the environment at specific
locations. Identifying and assessing potential harm from particular releases of a chemical to the
environment is a complex task, requiring information additional to that given in PRTRs, and
the results are always tentative or, at best, relative.

The potential of a substance to cause harm arises from both:

« its inherent toxicity—how harmful is it?*—and
 exposure to it—how much and by what route?

What is known about the toxicity and ill effects of various chemicals results principally from
studies of animals and human beings that have been exposed to them (ranging from laboratory
tests to accidental exposures of human populations, such as workers). Various authoritative
bodies have collected such data and, while PRTR data do not contain such information, the
NPRI and TRI web sites link users to various information sources.

The NPRI web site <http://www.ec.gc.ca/pdb/npri/npri_links_e.cfm#Sub> directs users to:

o the US Agency for Toxic Substances and Disease Registry for ToxFAQs summaries about
hazardous substances <http://www.atsdr.cdc.gov/toxfaq.html]>;

o the HazDat database, which includes information on the effects of hazardous substances on
human health <http://www.atsdr.cdc.gov/hazdat.htm]>;

o the International Agency for Research on Cancer <http://www.iarc.fr/>; and

« Toxicology Excellence for Risk Assessment <http://www.tera.org/|>, which compiles human
health risk values from various international health organizations.

PRTRs in North America
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US EPA’s TRI web site offers links to:

o summaries of effects, exposures, and environmental fate for some 40 selected TRI
chemicals <http://www.epa.gov/chemfact/>;

o hazard information on 286 toxic chemicals added to EPCRA Section 313 under the TRI
chemical expansion in 1994 <http://www.epa.gov/tri/chemical/hazard_cx.htm>; and

« the ToxFAQs summaries mentioned above <http://www.atsdr.cdc.gov/toxfaq.html>.

Other sources of health and safety information about chemical substances include:

« Canadian Centre for Occupational Health and Safety—<http://www.ccohs.ca/

oshanswers/>;

o State of New Jersey, Department of Health, Right-to-Know Hazardous Substances Fact
Sheets—<http://www.state.nj.us/health/eoh/rtkweb/rtkhsfs.html>; and
« US National Toxicology Program (NTP)—<http://ntp-server.niehs.nih.gov>.

The Scorecard web site <http://www.scorecard.org> has online information about potential
ecological and human health effects for more than 6,500 chemicals. Scorecard reports on
recognized and suspected health hazards associated with the chemical in several different
categories, including cancer, cardiovascular or blood toxicity, developmental toxicity, endocrine
toxicity, neurotoxicity, and reproductive toxicity, among others.

1.5 PRTRs Worldwide

PRTRs are gaining increasing interest and support worldwide. Following are some of the key
developments at the international level:

o Chapter 19 of Agenda 21, adopted by some 150 heads of state and government during the
1992 United Nations Conference on Environment and Development (the “Earth Summit”),
calls for the establishment of pollutant emission registers and promotes the principle of
right-to-know.

o The OECD, through a 1996 Council Recommendation, has called on member countries
to take steps to establish, implement and make publicly available a PRTR system. In
2003, OECD amended the Recommendation to add the core elements of a PRTR to
provide additional country guidance. OECD has also published a Guidance Manual for
Governments, guidance for reporting industries on techniques for estimating releases and
transfers of pollutants and is finalizing reports on Uses of PRTRs and Quality Control and
Assurance in PRTRs. See the OECD PRTR web site at <http://www.oecd.org/department

o The Intergovernmental Forum on Chemical Safety (IFCS) discussed the need for a more
strategic international approach for chemical management (STACM) at Forum IV in
Bangkok, November 2003. PRTRs were recognized as a source of valuable environmental
information for industry, governments and the public and as a mechanism to stimulate
reductions in emissions. The previous Forum III meeting recommended that countries
without a PRTR take steps to initiate a process to design national PRTRs that involve all
affected and interested parties in the design, that take into account national circumstances
and needs, and to link reporting requirements of international agreements to the national
PRTRs. <http://www.who.int/ifcs>.

o A Working Group on PRTRs was established under the United Nations Economic
Commission for Europe (UNECE) Convention on Access to Information, Public
Participation in Decision-making and Access to Justice in Environmental Matters, known

as the Aarhus Convention. The Convention came into force in October 2001. In 2003, a
Protocol on PRTRs developed under the Convention was signed by 36 countries and the
European Community. This protocol is the first legally binding international agreement on
PRTRs. Canada, Mexico and the United States have not signed the Protocol. See <
www.unece.org/env/pp/>.

o Another international mechanism, the Inter-Organization Programme for the Sound
Management of Chemicals (IOMC), has a PRTR Coordinating Group that seeks to
improve coordination between international organizations, governments and other
interested parties on PRTRs. The group includes the United Nations Institute for Training
and Research (UNITAR), the United Nations Environment Program (UNEP), the UN/ECE
and other organizations that have been actively supporting efforts in developing countries
and countries with economies in transition to establish PRTRs. For more information, see
<http://www.who.int/iomc/>.

o The Health and Environmental Ministers of the Americas held a follow-up to the
April 2001 Summit of the Americas in which they agreed to consider working towards
developing PRTRs as a tool to manage exposure to chemical releases (see <
ec.gc.ca/international/regorgs/hema_e.htm>).

o The 2002 World Summit on Sustainable Development meeting in Johannesburg, South
Africa, included support for the development of PRTRs as part of promoting the
development of coherent and integrated information on chemicals.

« Mexico hosted a PRTR Meeting of the Americas in April 2004, organized by UNEP and
UNITAR with support from the Government of Canada. A number of Latin American
countries are considering or have initiated PRTR development.

1.6 North American PRTR Contacts

Public Access to Canadian NPRI Data and Information

Information on NPRI, the annual report, and the databases can be obtained from Environment
Canada’s national office:

Headquarters:

Tel: (819) 953-1656

Fax: (819) 994-3266

Environment Canada on the Internet: <Ettp://www.ec.gc.ca>
NPRI data on the Internet, in English and French: <http://www.ec.gc.ca/pdb/npri>

e-mail: npri@ec.gc.ca

Pollutionwatch at <http://www.pollutionwatch.org>

Additional Information on the Mexican RETC
Semarnat

Direccion de Gestion Ambiental

Av. Revolucion 1425 -9

Col. Tlacopac, San Angel

01040 Mexico, D.E.

Tel: (525) 624-3470

Fax: (525) 624-3584

e-mail: dgca@semarnat.gob.mx


http://www.epa.gov/chemfact/
http://www.epa.gov/tri/chemical/hazard_cx.htm
http://www.atsdr.cdc.gov/toxfaq.html
http://www.ccohs.ca/oshanswers/
http://www.ccohs.ca/oshanswers/
http://www.state.nj.us/health/eoh/rtkweb/rtkhsfs.htm
http://ntp-server.niehs.nih.gov
http://www.scorecard.org
http://www.oecd.org/department/0,2688,en_2649_34411_1_1_1_1_1,00.html
http://www.oecd.org/department/0,2688,en_2649_34411_1_1_1_1_1,00.html
http://www.who.int/ifcs
http://www.unece.org/env/pp/
http://www.unece.org/env/pp/
http://www.who.int/iomc/
http://www.ec.gc.ca/international/regorgs/hema_e.htm
http://www.ec.gc.ca/international/regorgs/hema_e.htm
http://www.ec.gc.ca
http://www.ec.gc.ca/pdb/npri
http://www.pollutionwatch.org

Semarnat on the Internet: <http://portal.semarnat.gob.mx/semarnat/portal> and it includes
a section in English.
Web site for the RETC on the Internet, in Spanish: <http://www.semarnat.gob.mx/dgca/
tramites/requisitos/videoc/video.shtm]>

Information on RETC in English is not currently available.

Public Access to US TRI Data and Information
The EPAs TRI User Support (TRI-US) (within the United States at (800) 424-9346 or (202)
260-1531) provides TRI technical support in the form of general information, reporting
assistance, and data requests.

EPA on the Internet: <>

TRI information and selected data on the Internet: <http://www.epa.gov/tri>

Online Data Access

TRI Explorer: <http://www.epa.gov/triexplorer>

EPA’s Envirofacts: <http://www.epa.gov/enviro/html/toxic_releases.html>
RTK-NET: <http://www.rtknet.org>

National Library of Medicine’s Toxnet (Toxicology Data Network) computer system:
<http://toxnet.nlm.nih.gov/>

Scorecard home page: <http://www.scorecard.org/>

Public Access to North American Matched Data
Through the CEC’s Taking Stock Online database: <http://www.cec.org/takingstock/>



http://portal.semarnat.gob.mx/semarnat/portal
http://www.semarnat.gob.mx/dgca/tramites/requisitos/videoc/video.shtml
http://www.semarnat.gob.mx/dgca/tramites/requisitos/videoc/video.shtml
http://www.epa.gov
http://www.epa.gov/tri
http://www.epa.gov/triexplorer
http://www.epa.gov/enviro/html/toxic_releases.html
http://www.rtknet.org
http://toxnet.nlm.nih.gov/
http://www.scorecard.org/
http://www.cec.org/takingstock/
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Key Findings

Taking Stock compiles comparable data from the US and Canadian PRTR systems to give a North American perspective
of the amounts of chemicals released to the air, water, and land, and transferred off-site for recycling or other
management. A “matched” data set is prepared that includes only those chemicals and industrial sectors for which
comparable data are available from both systems. Data from Mexico’s RETC are not available for the 1995-2003
reporting years.

Over half (53 percent) of the chemical reports (not including reports for the criteria air contaminants) under NPRI

and almost 82 percent under TRI are included in the Taking Stock matched data set for 2003. These comparable reports
represent approximately 22 percent of NPRI total reported amounts and 76 percent of TRl amounts. One chemical,
hydrogen sulfide, is not on the current TRI list but is on the NPRI list and represents 61 percent of the amounts reported
to NPRI for 2003. Excluding hydrogen sulfide reported by the oil and gas extraction industry, the matched data set
represents 59 percent of the total reported amounts in NPRI.

Data for previous years (1995 to 2003) are also included in this Taking Stock report. The different matched data sets

are: (1) the 2003 matched set of chemicals and industries, (2) the 2002-2003 matched data set to view year over year
changes, (3) the 1998-2003 matched data set, which is used to look at six-year changes from 1998 to 2003, and (4)
the 1995-2003 matched data set, which is used for analyses of nine-year trends from 1995 to 2003. The 2002-2003
data set excludes one chemical, carbonyl sulfide, from the 2003 data since it was added to NPRI reporting for reporting
year 2003. The 1998-2003 matched data set contains 153 chemicals reported by the manufacturing sector plus coal
mining, electric utilities, hazardous waste management and solvent recovery facilities and chemical wholesalers. This data
set excludes chemicals added to NPRI and chemicals and industry sectors whose reporting definition has changed, such
as mercury and lead and their compounds and petroleum bulk terminals. The 1995-2003 matched data set includes the
same 153 chemicals and only the manufacturing sector. This data set excludes industry sectors added to TRI for 1998
and to NPRI for 2003, chemicals added to NPRI, chemicals whose reporting definition has changed, such as mercury and
lead and their compounds, and transfers to recycling and energy recovery. These exclusions make it possible to compare
across years during which reporting requirements have changed. However, because each data set is based on different
elements, each data set may yield different results. Readers are urged to take note of the data set in interpreting results.

NPRI lowered reporting thresholds from 10 tonnes to 50 kg for arsenic and its compounds and for cadmium and its
compounds starting with the 2002 reporting year. TRI has not changed reporting thresholds for these chemicals so these
chemicals are not included in the matched data sets.

2.1 Introduction

This chapter explains how the North American
data set is created from the Canadian
National Pollutant Release Inventory (NPRI)
and the US Toxics Release Inventory (TRI).
Comparable data are not yet available under
the Mexican PRTR program, the Registro de
Emisiones y Transferencia de Contaminantes
(RETC). Reporting under Section V of the
Mexican reporting form was voluntary for
2003 and, thus, the data are not comparable
to the mandatory data collected under TRI
and NPRI. It is anticipated that Mexican data
from 2004 will become available for the next
Taking Stock report.

Taking Stock 2003 summarizes the compa-
rable data from these databases that industrial
facilities filed for the 2003 reporting year,
the most recent public data available at the
time this report was written. This chapter
explains the specific steps needed to create
the comparable “matched” data set.
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2.2 Creating the Taking Stock
2003 Matched Data Set

Each country’s PRTR has evolved with its
own list of chemicals and industries. In
order to obtain a North American picture
of releases and transfers of chemicals, not all
data submitted to the individual countries’
PRTR systems can be used; only those data
common to both systems. This matching
process eliminates chemicals reported
under one system but not the other. It also
eliminates data from industry sectors covered
by one PRTR but not the other. Thus, the
North American database used in this report
consists of a matched data set of industries
and chemicals common to NPRI and TRL

These PRTR reports were submitted by
facilities during the summer of 2004. The
US EPA released the TRI data to the public
in June 2005. The NPRI data used in this
report were obtained from the Environment
Canada web site in July 2005. At the same
time updated versions of previous years’ data
for TRI and NPRI were also made available
by the governments. The data as of June 2005
for TRI and July 2005 for NPRI have been
used in this report.

Descriptions of Releases and Transfers Used in this Report

Releases On- and Off-site

A release is the entry of a chemical substance into the environment. Facilities report amounts of the listed chemicals they have released to
the environment at their own location (“on-site”). Amounts are reported separately for each environmental medium:

Air emissions—Releases to air that occur through identified outlets such as stacks (“smokestacks”) or vents are labeled “stack”

or “point” emissions. Air releases that occur because of leaks or valves are labeled “fugitive” or “non-point” emissions.

Surface water discharges—Releases to surface water bodies such as rivers and lakes generally occur through discharge pipes.
Wastewater is usually treated first, to remove or minimize its pollutant content. Rainwater may also wash pollutants from on-site waste
storage areas into surface waters. These releases from run-oft are also reportable.

Underground injection—Facilities may inject listed chemicals in waste into deep underground wells, a practice more common in
certain parts of the United States than in Canada. Underground injection is regulated, and deep wells that receive toxic waste are
intended to isolate the pollutants from groundwater sources. Underground injection is not practiced in Mexico.

On-site land releases—Releases to land at the facility include burying chemical waste in landfills, incorporating it into soil (“land
treatment”), holding it in surface impoundments, accumulating it in waste piles, or disposing of it by other methods.

Facilities also report transfers off-site that represent releases to the environment at the off-site location. These include:

Disposal—Waste sent off-site to another facility for disposal may be disposed of on land or by underground injection. These methods
are the same as on-site land releases and underground injection, although they occur at locations away from the originating facility.
Transfers of Metals—In the Taking Stock analyses, transfers of metals to disposal, sewage, treatment, and energy recovery are included
in the oft-site releases category to make the TRI and NPRI data comparable. TRI classifies all transfers of metals as transfers to disposal
because metals sent to energy recovery, treatment, or sewage treatment may be captured and removed from waste and disposed of in
landfills or by other disposal methods, but are not destroyed by treatment processes or burned in energy recovery units.

Transfers for Further Management

Recycling—Chemicals in the materials sent off-site for recycling are generally recovered by a variety of recycling methods, including
solvent recovery and metals recovery. They can be sent off-site for processing, cleaning, or reclamation and returned to the originating
facility or made available for use by other facilities.

Energy Recovery—Chemicals in materials sent off-site for energy recovery are combusted in industrial furnaces (including kilns)

or boilers that generate heat or energy for use at the off-site location. Energy recovery is applicable only when the material has a
significant heating value and when it is used as an alternate for fossil fuel or other forms of energy.

Treatment—Chemicals can be sent for physical, chemical, or biological treatment. Neutralization is an example of chemical treatment
and incineration is an example of physical treatment. Treatment is intended to alter or destroy the chemical. Treatment processes must
be appropriate for the particular substance—a chemical that will not burn, for example, cannot be successfully incinerated.

Sewage Treatment—Facilities may send their chemical waste to sewage treatment facilities—municipal sewage treatment plants
(MSTPs) in Canada or publicly owned treatment works (POTWs) in the United States. The effectiveness of sewage treatment depends
on both the substance and the sewage plant’s processes. Volatile chemicals are likely to evaporate (releases to air). Typically, secondary
treatment processes apply microorganisms (with aeration or oxygenation) to biodegrade organic compounds.

Please note that this terminology is specific to the Taking Stock report and may differ from terminology used by the individual PRTR programs.

Therefore the term “ release

» <

disposal” and “transfer” as defined in this report may differ from the use of these terms in NPRI and TRI reports.

Appendix I shows the data formats for NPRI and TRI, and how they are combined for Taking Stock.



Figure 2-1. PRTR Releases and Transfers in North America
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and energy recovery. chemicals ® Sewage

Transfers to disposal:
e Transfers
of metals
e Transfers of
others chemicals
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2.2.1 Matching for Industry Sectors

Only sectors that are common to both TRI
and NPRI are part of the matched data set.

There are four different data sets used in
this report. For the 2003 and the 2002-2003
data sets, Taking Stock 2003 includes the
following industry sectors:

« manufacturing (US SIC codes 20-39),

o coal mining,

o electric utilities,

o hazardous waste management and
solvent recovery facilities.

o chemical wholesalers, and

e petroleum bulk terminals.

NPRI added reporting by petroleum bulk
terminals starting with the 2002 reporting
year. Therefore, for the 1998-2003 data set,
all of the above industries except petroleum
bulk terminals are included.

For the 1995-2003 data set, only
manufacturing industries are included.
This data set therefore, does not include
coal mining, electric utilities, hazardous
waste/solvent recovery facilities, chemical
wholesalers and petroleum bulk terminals.
Reporting from these sectors was required
beginning in the 1998 reporting year in TRI.
This data set is, therefore, a subset of the
1998-2003 data set.

Some sectors with significant releases and
transfers, such as mining, are not included in
this matched data set. The reporting criteria
for the metal mining sector differ between
TRI and NPRI. Under TRI, but not under
NPRI, releases and other waste management
activities of TRI chemicals in waste rock were
reportable. Waste rock consists of barren or
submarginal rock that is removed in order to
gain access to the ore.

TRI facilities can use up to six SIC codes
to identify the business activities or industry
sectors associated with each reported
chemical. A facility may use the same SIC
codes on all its TRI forms or it may use
different SIC codes to describe its industrial
activities for various chemicals. The first SIC

code reported for the chemical that is among
those industry sectors that are required
to report to TRI is used to categorize the
amounts reported for the chemical. (See box
for a list of US SIC codes included in the
matched data sets.)

2.2.2 Matching for Chemicals

The matched data set includes only those
substances on both the TRI and NPRI lists.
NPRI covers over 300 chemical substances
and TRI approximately 650. Over the
years, PRTRs have added new chemicals
and changed reporting requirements. To
look at changes over time, it is necessary
to select only those chemicals that have been
consistently reported over time.

The threshold for reporting arsenic and
cadmium was lowered in NPRI for 2002
and so no longer matches the TRI threshold.
In addition, lead and its compounds are
included only in the 2002 and later years
data sets. The threshold for reporting lead
and its compounds was lowered by TRI
(for 2001) and by NPRI (for 2002) so this
chemical is included in the 2002 data set but
not in analyses that include years prior to
2002. Likewise, the threshold for reporting
mercury and its compounds was lowered by
both TRI and NPRI for 2000 so this chemical
is not included in analyses that include years
prior to 2000.

All Matched Chemicals

The matched data set for 2003 includes
204 substances. Because of the additions
and reporting changes, the two data
sets  (1995-2003 and 1998-2003) that
look at changes over time both contain
153 chemicals. (See Appendix B for the list
of chemicals.)

While certain chemicals maybereportable
in both systems, they may be defined
differently. For sulfuric acid and hydrochloric
acid, for example, under TRI only aerosol
forms are reportable; these are released only
to air. All forms of these acids are reportable
to NPRI. For comparing TRI and NPRI data

List of Industry Sectors Covered in the Matched Data Set
of Taking Stock 2003

Us SIc
Code* Industry

Manufacturing Industry Sectors
20 Food Products
21 Tobacco Products
22 Textile Mill Products
23 Apparel and Other Textile Products
24 Lumber and Wood Products
25 Furniture and Fixtures
26 Paper Products
27 Printing and Publishing
28 Chemicals
29 Petroleum and Coal Products
30 Rubber and Plastics Products
31 Leather Products
32 Stone/Clay/Glass Products
33 Primary Metals
34 Fabricated Metals Products
35 Industrial Machinery
36 Electronic/Electrical Equipment
37 Transportation Equipment
38 Measurement/Photographic Instruments
39 Misc. Manufacturing Industries

TRI Industry Sectors that Match NPRI Reporting (Added for 1998 TRI Reporting)

12 Coal Mining (except US SIC code 1241)

491/493 Electric Utilities (limited to those that combust coal and/or oil, US SIC codes 4911, 4931 and 4939)
495/738 Hazardous Waste Management/Solvent Recovery (US SIC codes 4953 and 7389)

5169 Chemical Wholesalers

5171 Petroleum Bulk Terminals (added for 2002 NPRI reporting)

* US SIC codes are used because NPRI facilities report both the Canadian SIC code and the equivalent US SIC code and TRI facilities

report only the US SIC codes.

then, the matched data set includes only air
emissions of these two chemicals.

In addition, while ammonia and
isopropyl alcohol appear on both lists, they
are not included in the matched data set
because the definition for these substances
differs. Total ammonia is reportable to NPRI,
while only 10 percent of aqueous forms of
ammonia along with all anhydrous forms are
reportable to TRI. Only forms of isopropyl
alcohol manufactured by the strong acid

process are reportable to TRI, while all forms
are reportable to NPRI.

TRI facilities report separately for certain
chemicals and their compounds, while in
NPRI, a chemical and its compounds count
as one category. For example, TRI lists both
nickel and nickel compounds, counting
them as two separate substances, while
NPRI lists the single category, nickel and its
compounds. All the analyses in Taking Stock
2003 add the TRI amount reported for the
given chemical to the amount reported for



Reporting of Ammonia

As in previous years, the substance ammonia is not included in the analyses in this report.
While facilities in both countries must report on ammonia, TRI facilities determine their
threshold for reporting and report amounts based on 100 percent of anhydrous ammonia
and 10 percent of total aqueous ammonia in use or manufactured at their site. Canadian
facilities, on the other hand, determine their threshold and report based on 100 percent
of total ammonia, anhydrous and aqueous.

After discussions with governmental representatives, ammonia is not included in the
matched chemical set—and hence this Taking Stock report—for two reasons:

1) Differences in reporting threshold means it is not possible to account for those facilities
not reporting under TRI:

For example, if we imagine a facility that releases 8 tonnes of ammonia to air and
10 tonnes to water: under the NPRI system, this facility would calculate the reporting
threshold as: 10+8 = 18 tonnes of ammonia. The facility would have to report its releases
to NPRI since they are above the 10-tonne reporting threshold. However, under the TRI
system, this same facility would calculate the reporting threshold as: 8+1 = 9 tonnes
(8 tonnes to air plus 10 percent of 10 tonnes to water). The facility would not report since
its releases are below the reporting 11-tonne (25,000 pounds) reporting threshold.

2) Differences in amount reported:

For example, take a facility that releases 10 tonnes to air and 50 tonnes to water. Under
NPRI, this facility would report: 10+50 = 60 tonnes of ammonia released. But under
TRI, this same facility would report: 10 tonnes to air plus 10 percent of 50 tonnes to
water 10+5 = 15 tonnes of ammonia released.

In short, the same facility would report four times more ammonia under NPRI than
it would under TRI. Therefore, because of the differences in reporting, ammonia is not
included in the matched list of chemicals in Taking Stock.

its compounds, to correspond with NPRI
practice. Ammonia is a substance reported
in large quantities to both NPRI and TRI,
accounting for 5 percent of total releases
and transfers of toxic chemicals in NPRI and
2 percent in TRI.

2.2.3 Matched Data Sets: 2003,
2002-2003, 1998-2003
and 1995-2003
Each country has added new requirements
for additional chemicals and sectors over
the years. Because of changes in NPRI and

TRI over the years, Taking Stock has four
“matched” data sets.

o The 2003 matched chemicals and
industries data set includes all matched

industries, chemicals and types of
transfers now reported to both NPRI and
TRI. This data set includes 204 chemicals
(Chapters 4, 5,7 and 8).

The 2002-2003 matched chemicals and
industries data set includes all industries
and all types of transfers but does not
include the chemical carbonyl sulfide,
added to NPRI for 2003 (Chapter 6).

It is used for looking at year over year
changes from 2002 to 2003. This data set
includes 203 chemicals.

The 1998-2003 matched chemicals and
industries data set includes all industries
except for petroleum bulk terminals

and all types of transfers but does not
include the new chemicals added to
NPRI for 1999 or chemicals whose

reporting definition has changed, such
as mercury or lead and its compounds
(Chapters 6, 7 and 8). It is used for
looking at changes from 1998 to 2003.
This data set includes 153 chemicals.

o The 1995-2003 matched chemicals
and industries data set includes
only manufacturing industries, only
transfers to disposal, treatment, and
sewage, and only chemicals reportable
from 1995 through 2003. It does not
include TRI industries added for 1998
reporting, transfers to recycling or
energy recovery, NPRI chemicals added
for 1999 reporting, or chemicals whose
reporting definition has changed, such
as mercury or lead and its compounds
(Chapters 6, 7 and 8). It is used for nine-
year trend analyses (1995-2003). This
data set includes the same 153 chemicals.

For comparisons across years, 1995 is
used as the base year. Environment Canada
considers 1995 as a base year for NPRI, while
EPA considers 1988 as a base year for TRI.
TRI has also adopted 1995 as an additional
baseline for tracking progress because more
than 250 substances were added to the TRI
list for reporting that year.

Matched Chemicals Associated
with Health Effects

Chapter 8 presents data for two groups of
chemicals with health effects: 1) known or
suspected carcinogens and 2) chemicals
that are linked to birth defects and other
developmental or reproductive harm
(California Proposition 65 chemicals). For
two other groups of chemicals of concern that
canbeexamined, metalsand their compounds
and Canadian Environmental Protection Act
(CEPA) Toxics, see the Taking Stock web
site at <http://www.cec.org/takingstock>.
Using the query builder function, users can
generate data reports that look specifically
at these groups of substances, as well as the
carcinogens and California Proposition 65
chemicals examined in this report.

A chemical on the matched chemical
list is included as a known or suspected
carcinogen if it is listed by the International
Agency for Research on Cancer (IARC)
<http://www.iarc.fr/> or by the US National
Toxicology Program (NTP) <http://ntp-
server.niehs.nih.gov/>. Substances classified
under TARC as carcinogenic to humans
(Group 1), probably carcinogenic to humans
(Group 2A), and possibly carcinogenic to
humans (Group 2B) are included. Under the
US National Toxicology Program, substances
are classified as known to be carcinogenic
or may reasonably be anticipated to be
carcinogenic. Of the 204 chemicals in the
2003 matched data set, 55are known or
suspected carcinogens.

California’s Safe Drinking Water and
Toxic Enforcement Act of 1986 (enacted
after voters’ approval of Proposition 65)
requires the publication of a list of chemicals
that are known to the state of California
to cause cancer, birth defects or other
reproductive harm (found online at <http://
www.oehha.ca.gov/prop65/prop65_list/
Newlist.htm]>). This report analyses those
with the designation of developmental or
reproductive harm, but does not include
those only on the list for their carcinogenicity.
As of August 2005, the list contained almost
700 substances with over 270 designated as
developmental or reproductive toxicants. Of
these, 21 are in the 2003 matched data set.

Three chemicals (arsenic, cadmium and
chromium and their compounds) are no
longer included in the analyses of carcinogens
and California Proposition 65 chemicals
in Chapter 8. Arsenic and cadmium and
their compounds are no longer in the
matched data set because NPRI lowered the
reporting threshold for the entire categories
of these substances from 10 tonnes to 50 kg
manufactured, processed or otherwise used
in a calendar year. TRI reporting remains at
the higher threshold so the substances are
no longer comparable. Chromium and its
compounds are not included as a carcinogen
or as California Proposition 65 chemicals
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because they are no longer reported as a
single category under NPRI. NPRI reports
on hexavalent chromium (the chromium
compound which is carcinogenic) separately
from other chromium compounds. Under
TRI, all chromium compounds are reported
as a single amount.

Toxic Equivalency Potentials Rankings

In addition to grouping chemicals by health
effect (i.e., carcinogens, developmental or
reproductive toxicants), a further ranking
within these two groups is presented based
on a system that takes into account both
a chemical’s toxicity and its potential for
human exposure, using Toxic Equivalency
Potentials (TEPs). TEPs indicate the relative
human health risk associated with a release
of one unit of chemical, compared to the
risk posed by release of a reference chemical.
The reference chemical for carcinogens is
benzene and the reference chemical for
recognized developmental and reproductive
toxicants is toluene.

TEPs depend on the chemical and the
medium of exposure. TEPs in this report
include a TEP for carcinogens for air releases
and for surface water releases. Separate
TEPs for recognized developmental and
reproductive toxicants are used, again, for
air releases and for surface water releases.
The actual TEP used is indicated on each
table with this type of analysis. The TEP is
multiplied times the amount of release and
the result is used to rank the chemicals. If
there is no TEP for the particular release, that
is noted in the table and no rank is given.

This Toxic Equivalency Potential
approach was developed by scientists at
the University of California Berkeley and
reviewed by the US EPA Science Advisory
Board.! This report provides an analysis of
releases of the chemicals to air and water,
applying the TEPs in order to help provide an
understanding of not only which chemicals
have the highest releases but also how they
compare in terms of toxicity. However,
this analysis is limited in the fact that a
release does not directly correlate to actual
exposures. As such, the findings of these
analyses do not necessarily equate to levels of
risk. The TEP numbers were taken from the
Scorecard web site <http://www.scorecard.
org> in January 2005. One additional set
of TEPs not on the web site, for styrene as
a carcinogen in air and water releases, was
obtained using US EPA’s risk assessment?
and the same methodology. The application
of the TEP to PRTR data was suggested at an
Expert Group meeting on the CEC report on
Toxic Chemicals and Children’s Health. This
is also consistent with suggestions from the
CEC PRTR Consultative Group to explore
different ways to present PRTR data.

! Hertwich EG, Pease WS, McKone TE. 1998. Evaluating
Toxic Impact Assessment Methods: What Works Best?
Environmental Science & Technology 32(5): 138A-145A.

? Provided by William Pease (Chief Technology Officer,
GetActive Software, and the original developer of the
Scorecard TEPs) using EPA risk assessment in Caldwell
JC, Woodruft TJ], Morello-Frosch R, Axelrad DA. 1998.
Application of health information to hazardous air
pollutants modeled in EPA’s cumulative exposure project.

Toxicology and Industrial Health 14(3): 429-454.

The Scorecard web site <http://www;
scorecard.org> explains the limitations of
an analysis using TEPs as follows. TEPs are
a tool for screening the potential human
health impacts of environmental releases.
TEPs are based on risk assessment values and
environmental fate and exposure modeling
that incorporate a number of assumptions
that must be made to deal with scientific
uncertainties. Scoring systems based on
other assumptions (or focused on other
environmental health concerns like acute
toxicity to humans or ecotoxicity) would
produce different rankings.

TEPs have been developed to support
risk scoring in the absence of the extensive
local data that are required to conduct a
comprehensive risk assessment of a specific
facility’s environmental releases. TEPs do not
address all the toxicity, environmental fate
and transport and exposure factors that will
affect the level of human health risks posed
by chemical releases. In some situations,
exposure routes that are responsible for high-
risk scores may not be relevant for a specific
site (e.g., if there is no local consumption of
fish contaminated by a chemical in surface
water). Each chemical’s TEP explanation page
identifies the most significant exposure routes
contributing to a substance’s risk scores.

TEP-weighted releases do not charac-
terize the estimated increase in health risk
associated with a chemical exposure and
they cannot be combined with information
about an exposed population to predict the
incidence of adverse effects.
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Tahle 2-1. All Releases and Transfers Reported to NPRI and TRI, 2003

NPRI*
Number
Total Facilities 3,414
Total Forms 15,840
Releases On-site and Off-site kg
On-site Releases 476,813,050
Air 123,905,653
Surface Water 102,313,716
Underground Injection 222,068,366
Land 28,339,273
0ff-site Releases 67,653,381
Transfers to Disposal (except metals) 33,093,327
Transfers of Metals** 34,560,054
Total Releases 544,466,431
0ff-site Transfers for Further Management
0ff-site Transfers to Recycling 995,972,652
Transfers to Recycling of Metals 167,818,910
Transfers to Recycling (except metals) 828,153,742
Other Off-site Transfers for Further Management 59,109,866
Energy Recovery (except metals) 17,074,248
Treatment (except metals) 28,377,659
Sewage (except metals) 13,657,959
Total Reported Amounts of Releases and Transfers 1,599,548,950

Note: Canada and US data only. Mexico data not available for 2003. NPRI amounts do not include reports for criteria air contaminants.

TRI
Number

23,811
91,647

kg

1,778,090,120
719,451,503
100,965,126
100,848,549
856,824,795

210,558,722
28,122,600
242,436,123

2,048,648,842

843,107,315
710,372,773
132,734,542

572,314,155
319,983,145
130,232,942
122,098,068

3,464,069,632

*The sum of air, surface water, underground injection and land releases in NPRI does not equal the total on-site releases because in NPRI releases

of less than 1 tonne may be reported as an aggregate amount. Does not include NPRI data for critieria air contaminants.

** Includes transfers of metals and metal compounds to energy recovery, treatment, sewage and disposal.

2.2.4 Results of Matching
for Industries and Chemicals

In 2003, 3,414 Canadian facilities in all
industries reported 1.60 billion kg of releases
and transfers to NPRI, and the 23,811 United
States facilities reported 3.46 billion kg of
releases and transfers. However, not all of
these reports match the reporting in the
other country.

Note that NPRI added reporting on
criteria air contaminants for 2002. This
section is based on facilities reporting on
toxic chemicals and so excludes facilities that
reported only on criteria air contaminants.
(See Chapter 9 for reporting on criteria
air contaminants.)

In 2003, Canadian facilities in the matched
industry sectors reported 108.0 million kg
of releases and transfers for substances
reportable to NPRI but not covered in TRI—
or reportable in both systems but defined
differently. These reports were eliminated
from the matched data set (“excluded due
to chemical only”). Canadian facilities in
industry sectors not in the matched data
set reported 82.5 million kg of releases and
transfers for substances covered in both
PRTRs (“excluded due to industry only”). In
addition, some reports in the NPRI database
fell into both categories (“excluded due to
both industry and chemical”), and their
1.05 billion kg of total releases and transfers
were also excluded.

In TRI, matching for common chemicals
eliminated 255.0 million kg of releases and
transfers. Matching for industries excluded a
larger amount—448.3 million kg. The metal
mining industry’s reporting accounted for
the vast majority of this amount. A total of
128.7 million kg was excluded because both
the chemical and the industry were not
comparable to NPRI.

Over half (53 percent) of the chemical
reports under NPRI, and 82 percent under
TRI, are included in the Taking Stock matched
data set for 2003. These comparable reports
represent 22 percent of NPRI total reported
amounts and 76 percent of TRI amounts.

Methods Used in Taking Stock
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2003 All Chemicals and Industries

Table 2-2. Creating the Matched Dataset for Taking Stock 2003: Effects of Matching NPRI and TRI for Chemicals and Industries, 2003

NPRI* TRI
Total Reported Amounts Total Reported Amounts
Forms of Releases and Transfers Forms of Releases and Transfers
Number % kg % Number % kg %
Total in Individual Database 15,840 100 1,599,548,950 100 91,647 100 3,464,069,632 100
Excluded Due to Chemical Only 4131 26 108,012,308 1 15,167 11 255,038,679 1
Chemicals with Differences in Reporting Definition
Hydrochloric and sulfuric acid: non-air releases 441 3 61,098,912 3.82 224 0.24 3,556,961 0.10
Isopropyl alcohol 279 2 4,591,260 0.29 21 0.02 117,263 0.00
Ammonia 325 2 24,292,916 1.52 2,467 2.69 79,424,283 2.29
Arsenic and its compounds 192 1 1,251,394 0.08 518 0.57 7,042,832 0.20
Cadmium and its compounds 253 2 473,171 0.03 97 0.11 2,149,844 0.06
Dioxins/furans 271 2 0 0.00 1,264 1.38 0 0.00
PAHs 1,302 8 583,426 0.04 3,641 3.97 1,479,874 0.04
Hexachlorobenzene 269 2 227 0.00 97 0.11 72,643 0.00
Chemicals on one list but not on the other list 805 5 15,721,002 0.98 6,838 7.46 161,194,978 4,65
Excluded Due to Industry Only 1,917 12 82,500,449 5 1,253 1 448,257,445 13
Metal Mining 174 1 6,785,401 0.4 467 1 437,637,848 13
Other Industries 1,743 11 75,715,048 5 786 1 10,619,597 0.3
Excluded Due to Both Chemical and Industry 997 6 1,033,980,235 66 228 0.25 128,703,896 4
Hydrogen sulfide/Oil and gas extraction 88 0.6 972,904,379 61 NA NA NA NA
Hydrochloric and sulfuric acid 101 0.6 1,526,631 0.10 38 0.04 729,110 0.02
Isopropy! alcohol 14 0.1 49,783 0.00 0 0.00 0 0.00
Ammonia 212 1.3 57,079,972 3.57 571 0.06 1,629,180 0.05
Arsenic and its compounds 54 0.3 3,755,405 0.23 20 0.02 124,495,811 3.59
Cadmium and its compounds 85 0.5 10,716 0.00 14 0.02 827,344 0.02
Dioxins/furans 65 0.4 0 0.00 16 0.02 0 0.00
PAHs 124 0.8 7,593 0.00 32 0.04 2,611 0.00
Hexachlorobenzene 65 0.4 2 0.00 0 0.00 0 0.00
Chemicals on one list but not on the other list 189 1.2 18,645,753 1.17 51 0.06 1,019,840 0.03
Excluded Due to Number of Employees Only 437 3 315,930 0.0 NA NA NA NA
Total for Matched Chemicals/Industries 8,352 53 354,740,028 22 74,999 82 2,632,069,612 16

NA = not applicable.
* Does not include forms for criteria air contaminants.



2003 All Chemicals and Industries

Figure 2-2. Percentage of Total Releases and Transfers Included/Excluded
when Matching NPRI and TRI for Chemicals and Industries, 2003

NPRI
Matched Chemical
Chemicals/ EXC'Eded Industry
Industries 7% Excluded
22% 5%
Chemical
and Industry
Excluded
66%

NPRI
(excluding hydrogen sulfide/oil and gas extraction)
Chemical
Excluded
18%

Industry
Matched Excluded
Chemicals/ 14%
Industries
59%
Chemical
and Industry
Excluded
9%

TRI
Chemical
Excluded
7%
Industry
Matched Excluded
Chemicals/ 13%
Industries
76% Chemical
and Industry
Excluded
4%
TRI
(excluding metal mining)
Chemical
Excluded
9%
Matched
Chemicals/
Industries Industry
91% Excluded
0.4%
Chemical
and Industry
Excluded
0.05%

The greatest portion of releases and
transfers excluded from the 2003 matched
data set were due to different types of
reporting in NPRI and TRI.

« For NPRI, the exclusions were primarily
due to reports from three natural gas
extraction facilities belonging to one
parent company that reported a total
of 761.4 million kg of hydrogen sulfide.
TRI includes neither the industry sector
nor the chemical. These three reports
accounted for 48 percent of the NPRI
database for 2003.

« Ammonia is reported to both NPRI and
TRI, but is not in the matched data set,
as explained above, because of different
reporting requirements. Releases and
transfers of ammonia accounted for
5 percent of NPRI and 2 percent of all
TRI releases and transfers.

o Non-air releases and transfers of
hydrochloric acid and sulfuric acid are
also not included in the matched data
set because non-aerosol forms of these
chemicals are not required to be reported
to TRI. Non-air releases and transfers
from the matched industries accounted
for 4 percent of the NPRI 2003 total.

« For TRI, the exclusions were primarily
due to the type of industry. The metal
mining sector, as explained above, is not
included in the matched data set because
of different reporting requirements.
Metal mines reported 13 percent of all
releases and transfers to TRI in 2003 (for
chemicals in the matched data set).

Methods Used in Taking Stock

N
N



Taking Stock: 2003 North American Pollutant Releases and Transfers

N
(o]

2.2.5 Adjustment of Total Releases
in North America

Facilities transfer chemicals to other facilities
for disposal. These amounts are considered as
off-site releases in Taking Stock. These other
facilities (usually,hazardous waste management
facilities) can dispose of the chemicals in on-
site landfills or underground injection wells; if
they are metals sent to wastewater treatment
facilities, they may be discharged to surface
waters. These are types of on-site releases.
Therefore, one facility may report chemicals as
off-site releases (sent off-site for disposal) while
another facility reports the same quantity as an
on-site release. With the inclusion of hazardous
waste management facilities in the matched
data set (beginning with the 1998 reporting
year), such on-site releases are now included
as well. When considering total releases, an
adjustment should be made so that the release
is only counted once.

The 2003 data were analyzed to determine
the amount of off-site releases that were
also reported as on-site releases at another
facility (see Table 2-3 and Figure 2-3).
In all, 3.7 million kg of off-site releases in
NPRI (of the total reported off-site releases
of 32.8millionkg, or 11 percent) and
329 millionkg of off-site releases in TRI
(of the total reported off-site releases of
232.0 million kg, or 14 percent) were found to
match up with on-site releases also reported
for 2003 by facilities in North America.

There are several reasons why off-site
releases may not be reported as on-site
releases: the transfer site may not have met
the thresholds or other reporting criteria
for reporting that chemical, the transfer site
may not have reported when it should have,
the facility may have reported the ultimate
disposition of the waste incorrectly, or the
transfer amount may have actually been
disposed of in a different calendar year. In
addition, since matching was based largely on
names and addresses of transfer sites, matches
may have been missed in the analysis.

Releases are not adjusted when the
analysis focuses on total reported releases
and transfers (see Chapter 4) because the

Table 2-3. Effect of Adjustment in Off-site Releases on North American Total Releases, NPRI and TRI, 2003

2003 Matched Chemicals and Industries

North America NPRI* TRI
Releases On- and Off-site kg % kg % kg %
Total On-site Releases 1,135,539,573 83 109,350,003 719 1,026,189,570 84
Total Reported Off-site Releases 264,831,070 32,825,005 232,012,065

36,518,872 (14% of total
reported off-site

Adjustment Component (Off-site Transfers to Disposal
Reported as On-site Release by Other NPRI or TRI

Facilities) releases)
Adjusted Off-site Releases* 228,318,199 11
Total Adjusted Releases* 1,363,857,772 100

Note: Canada and US data only. Mexico data not available for 2003.
* Adjusted to exclude off-site releases reported as on-site releases by other NPRI or TRI facilities.

3,655,479 (11% of total
reported off-site
releases)

29,169,527 21
138,519,530 100

Figure 2-3. Effect of Adjustment in Off-site Releases
on North American Total Releases, 2003

Total On-site
Releases
81%

Adjusted Off-site
Releases
16%

Total North American Releases: 1.40 billion kg

Adjustment
Component*
3%

Note: Canada and US data only. Mexico data not available for 2003.

* Amount of off-site transfers to disposal reported as on-site releases by other NPRI or TRI facilities.

purpose of such an analysis is to present
the total amounts of the chemicals that are
managed by the facilities. Other chapters
(Chapters 6, 7 and 8) also do not include
an adjustment analysis because they deal
with other types of transfers than transfers
to disposal or they deal with data prior to
1998 and hazardous waste facilities are not
included in such data.

32,863,393 (14% of total
reported off-site
releases)

199,148,672 16
1,225,338,242 100



Ongoing Development of Taking Stock Reports and Matched Data Set Online

From the beginning, public feedback has been an essential component of the report and web site development process. Although comments
on the project are welcome at any time, the formal public consultative process includes:

o Distribution of a discussion paper to members of the Consultative Group outlining options for the upcoming report. The Consultative
Group includes representatives of industry, government, public interest and environmental groups and other interested parties from all
three countries.

o Convening of a public meeting of the Consultative Group during which stakeholders have the opportunity to discuss the options
for the upcoming report and to provide input on other relevant aspects of the North American PRTR Project.

o Receipt of written comments from members of the Consultative Group and other interested individuals and organizations.

o Preparation and dissemination of a “Response to Comments” based on the written and verbal comments received and explaining
how CEC plans to incorporate the comments into the report and web site.

If you are interested in participating in the consultative process, please contact:

Keith Chanon

Program Manager, Pollutants and Health
Commission for Environmental Cooperation
393, rue St-Jacques, Bureau 200

Montreal (Quebec) Canada H2Y 1N9
E-mail: kchanon@cec.org

2.2.6 Matched Data Online

The matched data set can be accessed
electronically through the CEC’s Taking
Stock Online web site (<http://www.cec!
org/takingstock/>). The Taking Stock Online
query builder allows for searches of the
database to answer customized questions
about chemicals, special groups of chemicals,
industry sectors, facilities and time trends.

> - - 4]
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http://www.cec.org/takingstock/

To obtain a summary of the releases and transfers that

facilities reported to NPRI and TRI using Taking Stock

Online:

o select Country report.
9 select the year 2003.
@ select Canada & USA for the geographic area,
select All chemicals for the chemical,
select All industries for the industrial sector.
e check all boxes.

Then click on RZULRUENIE

Throughout Taking Stock 2003, each
table and figure indicates which data set is in
use. Because the data sets contain different
elements, the data sets may yield different
results. Only tables and figures based on the
same data set can be meaningfully compared
with one another. While the online web site
query builder automatically accesses the data
set for the time period chosen, it is important
to keep in mind which data set was used when
looking at the query results.

Facilities that report to PRTRs are free to
revise their previous years’ submissions at any
time. They may correct previous errors, or
they may re-calculate earlier years’ data using
a different estimation method. Thus, some of
the data in previous editions of Taking Stock
may have been revised. Readers should use
the current report or the current databases
(available online at <http://www.cec.org/
takingstock/>).

Methods Used in Taking Stock

N
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Key Findings

The cement manufacturing sector is highly integrated in North America, with 30 parent companies operating 16 facilities in
Canada, 30 in Mexico and 110 in the United States. The sector has consolidated considerably in the past twenty years; fewer
parent companies own these facilities and the companies are more often headquartered outside the country where their facilities
are located (foreign-owned).

With the change in ownership, many plants have increased cement production and upgraded operations, changing from wet

to more fuel-efficient dry processes. In addition, more facilities are burning hazardous and non-hazardous waste as alternative
fuels and using alternative materials than in the past. Facilities in the United States are a mixture of wet and dry processes,
Canada has mainly dry processes and all Mexican facilities utilize dry processes. Some cement companies also integrate cement
manufacturing and the collection of alternative materials, hazardous and non-hazardous waste for use in the cement kiln.

The cement manufacturing sector emits criteria air contaminants such as nitrogen oxides, sulfur dioxide, carbon monoxide,
and particulates; toxic contaminants such as hydrochloric acid, toluene, benzene and mercury; and greenhouse gases, such as
carbon dioxide.

The relatively few facilities of the cement sector make up a significant source of some criteria air contaminants. Also, cement
making produces about 5 percent of man-made carbon dioxide emissions worldwide. A voluntary initiative of the cement sector
has developed a common reporting protocol for greenhouse gases and criteria air contaminants (NO, SO, particulates), which
will help to standardize methods to estimate emissions of these contaminants. The US cement industry association has adopted
a voluntary reduction target for carbon dioxide emissions and for disposal of cement kiln dust. A few companies have similar or
additional reduction targets for their individual facilities.

The regulatory framework for the cement manufacturing sector differs in the three countries of North America. The cement sector
in the US is subject to regulations under several sections of the federal Clean Air Act. There also may be state regulations that
apply. Canada is developing a federal Environmental Code of Practice and has varying provincial requirements. Mexico has a
series of national regulations that set air emission limits.

The TRl and NPRI matched data on toxic chemicals for the cement manufacturing sector are very different. The amounts of
releases and transfers, the types of chemicals and the types of transfers differ between TRI and NPRI. Total reported releases
and transfers for 2003 were over 128,500 kg from 16 NPRI cement facilities and 12,040,000 kg from 110 TRI facilities.

TRI cement facilities have almost seven times more facilities but report almost 100 times more releases and transfers than NPRI
facilities. On average, total releases per TRI cement facility were 9 times higher than the average releases per NPRI cement
facility. The largest air emissions reported by TRI cement facilities is for hydrochloric acid which is not reported by any NPRI
cement facility and is reported from cement kilns in Mexico.

Over half of all transfers to energy recovery reported for 2003 went to cement kilns. These transfers are chemicals for use as
alternate fuels by the cement kilns.

Air emissions of some persistent bioaccumulative compounds from cement facilities are increasing. Air emissions of mercury
and its compounds increased by 1 percent for TRI cement facilities and by 52 percent for NPRI cement facilities from 2000
to 2003.

The differences seen among TRI, NPRI and Mexican data on releases and transfers of toxic chemicals is the result of many
factors, including fuels and raw materials, processes, pollution control devices, regulatory and voluntary programs and
differences in emission estimation methods, including parent company reporting guidelines. The standard government guidance
relies on EPA AP 42 emission factors, which are rated by EPA as below average or poor. In most cases, it was beyond the scope
of this report to investigate how the data were developed or their accuracy. These facts should be kept in mind when attempting
to draw conclusions about differences in environmental performance of the facilities in the different countries.

Accurate, transparent and current data on toxic chemical releases to air, water and land and transfers of these chemicals will
help companies, governments and the public know actual pollutant levels and how they may change with modifications in
materials and processes. Improving such data will also help identify procedures for reducing pollutant levels and track progress
toward reduction goals. Plants that instituted continuous monitoring for criteria air contaminants, stack testing or measurements
found a greater degree of understanding and control over processes and pollutant levels. Additional understanding of how
different fuels, materials and operating processes can affect the generation of all types of pollutants is important, especially as
the industry takes concerted efforts to reduce criteria air contaminants and greenhouse gases taking care to minimize releases of
other toxic chemicals.

3.1 Introduction

Chapter 3 examines the cement manufac-
turing industry (NAICS 327310 or US SIC
code 3241) in North America. The chapter
presents an overview of the sector, regulatory
and voluntary actions, release and transfer
data from TRI, NPRI and, where available,
data from Mexico. This sector was suggested
for analysis by the CEC Consultative Group
on Pollutant Release and Transfer Registers
(PRTR) because of the releases of persistent
bioaccumulative toxins, and other toxic
chemicals reported to NPRI and TRI, and
trade-offs which may have to be made when
reducing criteria air contaminants and
greenhouse gas emissions. Also, the sector
is economically integrated across North
America. While Mexican cement plants
have been government-certified under
the “Industria Limpia” (Clean Industry)
program of Profepa (Procuraduria Federal de
Proteccion al Ambiente, the enforcement arm
within Semarnat, the federal environmental
agency of Mexico), recently fuel switching
in Mexico (away from natural gas, heavy oil
and petroleum coke towards oil, tires and
hazardous wastes) has increased concerns
over emissions from these cement plants.
This sector is part of the stone/clay/glass
sector (US SIC code 32) seen in tables in
Chapters 4-8 in this report. This chapter
does not include facilities that make cement
products, ready mix cement or concrete
products (such as pipes and other products).

The data analyzed in this chapter are
part of the matched data set for chemicals
that must be reported to the Canadian
NPRI and the US TRI, as explained in
Chapter 2. A “matched” data set is prepared
that includes only those chemicals and
industrial sectors for which comparable data
are available from both systems. Criteria air
contaminants data are drawn from NPRI, the
US National Emissions Inventory (NEI) and
the Mexican COA. Greenhouse gas data for
this sector are based on national inventories.
Criteria air contaminants are defined in
this report as defined by NPRI. These
include carbon monoxide, nitrogen oxides,
particulates (total, PM,, and PM, ), sulfur
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dioxide, and the group of volatile organic
compounds.

This chapter has been developed through
analysis of PRTR data, government and
industry reports, and interviews with
facilities and associations. A number of
groups, including industry and government
staff assisted in a review of the chapter for
accuracy and completeness.

This chapter presents PRTR data on
the amounts of chemicals released and
transferred from cement facilities. Identifying
and assessing potential harm from a
particular release of a chemical is a complex
task, requiring information additional to
PRTRs. For more information see Chapter 1,
Section 1.4.

— silica from sand or from fly ash from
coal combustion,

- alumina from clay or shale or fly ash
from coal combustion, and

- iron oxide from iron ore or from iron
containing by-products.

2) The raw materials are crushed, milling
them into a fine powder, and then
mixed thoroughly, using either water or
compressed air.

3) They are then heated at high
temperatures (often over 1,400°C) in
a cement kiln (a large rotating steel
cylinder lined with a refractory material
such as ceramic) until the material is
fused and forms gray, glass-hard pellets,
called clinker. The clinker is cooled,
typically with air that can then be used

Box 3-1. Facility Interviews

Twelve cement facilities, six in the United States, five in Canada and one in Mexico,
consented to interviews about their operations, environmental policies and management
systems, and pollution control practices. In addition, Canacem (the Mexican National
Chamber of Cement) provided information about the Mexican cement industry as a
whole, and the Holcim and CEMEX companies in Mexico provided information about
their company’s management and environmental policies. The CEC thanks all those
cement facilities that generously gave their time to respond to questions. Material from
the interviews was instructive concerning the operations of cement plants, their ongoing
pollution control methods, and plans for future reductions, and many of the observations
throughout this chapter benefits from its inclusion.

3.2 Cement Manufacturing

Cement is made up of four elements,
calcium, silica, alumina and iron, which are
found in limestone, clay and sand. Cement
is the binding agent in concrete, which is
used in construction projects, such as high-
rise buildings, bridges, roads, sidewalks
and driveways. There are four main processes
in making cement:

1) The raw materials are quarried or
shipped in. Principally, these consist of:
- lime from limestone, shells or
chalk, containing carbonate or from
carbonate-free slag (a byproduct of
steel manufacturing),

as air for combustion in the kiln or
preheater unit.

4) The clinker is combined with calcium
sulfate (gypsum) and other materials and
then ground to a fine powder to produce
cement (NCMS 2004).

When this cement product is mixed with
sand, stone or other materials and water,
concrete is produced.

3.2.1 Wet and Dry Processes

The clinker is mainly produced through two
different processes, wet or dry, distinguished
by the amount of water present in feeding
streams of materials into the cement kiln. In
the wet process, the raw materials are ground
wet and fed into the kiln in a slurry. In the

dry process, raw materials are ground dry.
The dry process, a newer technology, is more
fuel efficient. If the material entering the
process is wet, it stays cooler relatively longer
and additional fuel is consumed in driving
off the water (NCMS 2004).

Many facilities have either a preheater or
a precalciner, or both. A preheater uses the
hot exit gases from the kiln to heat the raw
materials. A precalciner, often at the base of
the preheater tower, further heats the raw
materials and often diverts some of the gas
stream before the alkali compounds can
condense (PCA 2006a).

In Mexico, all cement plants use the dry
manufacturing process (Canacem 2005).
In Canada, one facility has a wet kiln (the
Lafarge plant in Woodstock, Ontario), while
the rest have dry kilns (Natural Resources
Canada 2003). More than half of the active
clinker capacity in Canada is associated with
dry process kilns built within the last 20 years
(Environment Canada 2004, p. 4).

In the US, about 81 percent of cement
is produced using the dry manufacturing
process, with 136 dry kilns and 54 wet kilns
currently operating. Since 1975, nearly
56 percent of existing US clinker production
capacity has been built, all using the dry
manufacturing process (PCA 2003). In the
US, 25 kilns at 14 plants burn hazardous waste
and the majority of these cement kilns burning
hazardous waste use a wet process (US 69 FR
at 21208 (first column) and 64 FR at 52835
(second column). There hasbeen a tremendous
consolidation in the cement industry in North
America in the last twenty years, with older
plants closing and being replaced by newer or
modified plants using dry processes.

3.2.2 Fuels Used

The process of turning limestone into clinker
in the kiln requires the burning of substantial
amounts of fuels. Fuels used in cement
facilities are pulverized coal, petroleum coke
(a byproduct of oil refining), natural gas or
“alternative fuels” such as used solvents, waste
tires or waste oil. The fuels used for cement
manufacture in Mexico have traditionally
been heavy fuel oil, natural gas and petroleum
coke. Petroleum coke accounts for 74 percent

of the fuel currently used, as cement plants in
Mexico have switched from natural gas and
fuel oils over the last ten years. In the last
decade, alternative fuelshavebeen introduced,
although they are still less than 5 percent of
the fuel used. In Mexico, all cement facilities
are licensed to use waste as fuel (Canacem
2005). In Canada, 68 percent of fuel used is
coal and petroleum coke, with alternative
fuels at 8 percent. In the US, 75 percent of
the fuel used is coal and coke with almost
9 percent as alternative fuels (PCA 2005b).

The production of cement is energy
intensive so installation of more fuel-
efficient kiln technology and increased use
of waste fuels as a low-cost substitute for
fossil fuels has been a trend in recent years
(USGS 2005). Using alternative fuels means
burning or incineration of hazardous and/or
non hazardous waste. These alternative fuels
include solvents, waste tires and waste oil,
paint residue, biomass such as wood chips,
treated wood, paper, asphalt shingles and
sewage sludge (WBCSD 2005a). Burning
alternative fuel is also known as co-processing
or energy recycling. Some wastes, such as tires
or spent industrial solvents, can have energy
values similar to coal. In addition the cement
operator often charges the waste generator a
fee to dispose of the waste, thereby generating
revenue for the facility. Using alternative fuels
can also replace oil and gas, which in some
jurisdictions can generate a carbon dioxide
emission credit for the facility. Burning
alternative fuels can financially benefit cement
facilities: it minimizes costs of fuel, it earns
a fee to take wastes, and it enables a facility
to potentially sell carbon dioxide emission
credits from the replacement of raw materials
(in place in some European jurisdictions and
under discussion in North America).

The use of hazardous and non-hazardous
wastes as fuel has led to concerns of air
emissions of pollutants and pollutants in
the cement product or solid waste streams
(NCMS 2004). Critics of the practice note that
burning some types of alternative fuels can
raise emissions of some toxics and particulate
matter and, depending on the fuel type, may
have the potential to increase emissions of
dioxins and furans. (See Box 3-2.)



Box 3-2. Perspectives on Burning of Alternative Fuels in Cement Kilns

Critics

Focus needs to be pollution prevention, the reduction or elimination of the generation of waste.
Cement kilns provide pollution management, not pollution prevention.Cement kilns provide a
relatively inexpensive and easy solution for generators to get rid of wastes, creating a disincentive
to prevent pollution.

Materials such as tires have many other more sustainable uses than burning.

Cement kilns are a significant source of many pollutants. The Stockholm Convention on Persistent
Organic Pollutants specifically identifies cement kilns using hazardous waste as an industrial
source having the potential for comparatively high formation and release of these chemicals to the
environment <http://www.pops.int/documents/convtext/convtext_en.pdf>.

Burning alternative wastes and materials can contribute to higher emissions - including metals
such as lead, arsenic, cadmium and persistent bioaccumulative compounds such as dioxins and
furans and mercury.

Cement kilns are not designed to burn hazardous or non-hazardous waste. They may have
short residence times, incomplete combustion and lack afterburners required in US hazardous
waste kilns.

Some jurisdictions lack regulations limiting emissions from cement kilns. Most jurisdictions lack
regulations to control emissions of toxic contaminants from cement kilns.

Large amounts of cement kiln dust are produced and this dust can be contaminated with metals,
dioxins and furans and requires careful treatment. As pollution control measures improve, and
as more alternative fuels are used, cement kiln dust may become more contaminated. In the
past, cement kiln dust has ended up in landfills, creating a potential risk of contamination and
destroying habitat. Cement kiln dust should be regularly tested to determine if it is a hazardous
waste, rather than being categorically exempted. Historically, in some locations, cement kiln dust
has not been well managed, and may have contaminated land and groundwater.

Cement kilns may require alternative fuels with certain specifications, requiring the transportation,
handling, mixing and storage of wastes. These processes may create the potential for environmental
contamination, fires and explosions at the processing site and worker exposure.

The increased use of alternative fuels and materials and increased recycling of cement kiln dust has
the potential to increase the level of contaminants in cement and concrete products.

Cement kilns are a significant source of greenhouse gases, contributing to climate change.

Proponents

The CSI identifies that all industries, including the cement industry, must become smarter about
how they use, reuse and recycle raw materials, energy and wastes. Cement kilns use alternative fuels
and materials thereby saving fossil fuels (reducing the environmental impact of finding, producing,
transporting and burning these fuels) and reducing demands on local incinerators and landfills.

Using byproducts of one industry as an input for another also reduces environmental impacts.

Recent studies find that cement kilns are a relatively minor source of persistent organic pollutants
(POPs). The SINTEF report (SINTEF 2006) commissioned by cement companies concludes
that: 1) most cement kilns can meet a dioxin/furan emission level of 0.1ng TEQ/nm? if primary
measures are applied; 2) co-processing of alternative fuels and raw materials, fed to the main
burner kiln inlet or the precalciner does not seem to influence or change the emissions of POPs.

Many recent studies do not find an increase in emissions of some toxic contaminants when
burning alternative fuels. An EPA report on tire combustion finds that “emissions are not adversely
affected compared to baseline fuels and often represent an improvement” (EPA 1997). The CSI has
developed guidelines for the selection and use of fuels in cement manufacturing.

Cement kilns are an ideal method to manage wastes—they score well on the three parameters
determining the completeness of combustion: cement kilns have long residence times (solid
retention times of 20-30 minutes), high temperatures (solid maximum temperature approximately
1400°C) and high turbulence (>100,000 Reynolds’ number). These conditions can result in
destruction removal efficiencies of greater than 99.99 percent, so cement kilns do not require an
afterburner (Holcim 2006).

Cement kilns in North America must comply with a variety of environmental regulations. Many
jurisdictions limit emissions of contaminants, which act as surrogates for toxic contaminants. The
US regulates cement kilns under the Clean Air Act and other legislation. Canada is developing a
voluntary federal Environmental Code of Practice. Mexico has several emission limits. Cement
kilns are also often regulated at the state or provincial level.

Most companies have taken specific actions to reduce the amount of cement kiln dust sent to
landfill, and increase the amount that is recycled back into the process. For example, the US
Portland Cement Association has a voluntary target of 60 percent reduction (from a 1990 baseline)
in the amount of cement kiln dust disposed per ton of clinker produced by 2020. The US EPA
has proposed guidelines for the management of cement kiln dust to ensure its proper treatment
(EPA 1999b).

Cement companies and associations have developed protocols for the selection, handling and
processing of alternative fuels. See the Cement Sustainability Initiative (CSI) draft “Guidelines for
the Selection and Use of Fuels and Raw Materials in Cement Manufacturing Process” at <http://
www.wbcsdcement.org>

Cement companies and associations have developed guidelines for the use of alternative fuels and
materials. The characteristics of cement are specified to meet industrial standards.

The cement sector produces about 5 percent of global man-made emissions. Many cement
associations and individual companies have set a target to reduce greenhouse gases, and have taken
a number of actions to reduce emissions. The CSI has developed a protocol to ensure consistent
reporting and reductions of carbon dioxide emissions.

For more information see <http://www.ec.gc.ca/cleanair-airpur/Cement-WS02EF2EC2-1_En.htm>; <http://www.epa.gov/sectors>; <http://www.wbscd.org/cement>; <http://www.cement.org>
<http://www.texascenter.org/tires>; <http://www.mindfully.org/Air/Cement-Kilns-Burning-Waste.htm>; <http://www.greenpeace.org>
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3.2.3 Role of Gement Plants in Waste
Management

In addition to making cement, cement kilns
also play a role in waste management. Some
facilities are licensed to burn alternate fuels.
These alternative fuels may be classified
as non-hazardous wastes, including whole
or shredded old tires, waste oils, sewage
sludges, printing inks, paint residues and
other materials, or as hazardous wastes, such
as solvents.

Several cement companies have both
cement manufacturing operations and
alternative fuel processing operations that
collect, process and supply wastes as fuel and
raw materials for cementkilns. Some facilities
have developed specific protocols for the
handling, processing, storage and mixing of
hazardous and non-hazardous wastes.

Since 1987, the burning of hazardous
waste in US cement kilns has become more
common. About 12 percent of the cement
kilns in the US burn some hazardous waste.!
Since 1991, US cement kilns have used
approximately 1 million US tons per year of
hazardous waste as fuel (SINTEF 2006). This
use of hazardous waste as fuel is regulated in
the US under the Resources Conservation
and Recovery Act.

! In the Federal Register (70 FR 72342) notice of

2 December 2005, the US EPA stated that there were
a total of 210 cement kilns in operation in the United
States. In the Federal Register (69 FR 21208) notice
of 20 April 2004, the US EPA stated that there were
25 cement kilns burning hazardous waste.

In addition, cement kilns can use waste
products from another industry as substitutes
for raw materials or as an addition to the final
product. Waste products used include: fly ash
collected from air pollution control devices
and bottom ash from the bottom of coal
furnaces at power plants, ferrous and non
ferrous slags, foundry sand (used to make
molds in iron and steel manufacturing) and
iron mill scale (formed as a coating on metal
surface) from the iron and steel industry and
lime sludge (WBCSD 2005a). For example,
granulated blast furnace slag, a byproduct of
making steel, is added in the manufacturing
of clinker in some cement plants and can
also be blended into final cement products.
Nearly 70 percent of US cement plants use
foundry sand, mill scale and slag to produce
clinker (PCA 2005a). Using waste products
may reduce the demand for non-renewable
resources such as limestone. In the United
States, as compared to in Europe, the amount
of substitution is limited by the specifications
for cement.

3.24 The Cement Manufacturing
Sector

The cement industry in North America is
highly integrated (a total of 30 companies,
with 16 facilities in Canada, 30 in Mexico and
110 in the United States in 2003). It is largely
dominated by European ownership. In 2003,
foreign companies (those headquartered
outside the country where the facilities were
located) owned 79 percent of US production
capacity. In Canada, 91 percent of clinker

production capacity is foreign owned (PCA
2005b). In Mexico, the situation is different,
with only 7 of the 30 cement plants foreign-
owned, representing about 21 percent of the
clinker production capacity (USGS 2003).

Many cement companies have facilities
throughout Canada, Mexico and the United
States. In 2003, CEMEX of Mexico owned
15 plants in Mexico and 15 plants in the
United States. Holcim of Switzerland owned
13 plants in the United States, 6 plants in
Mexico, and 2 plants in Canada. Lafarge,
a French company, owned 13 plants in the
United States, 7 plants in Canada, and one
plant in Mexico.

In Canada, the cement sector directly
employed 2,400 people with sales of about
C$1.4 billion (approximately US$1.0 billion)
(Statistics Canada 2003). In the United
States, employment in the cement sector
was about 17,400 people with shipments
valued at US$7.55 billion (PCA 2005b). In
Mexico, about 7,000 people were employed
directly (<http://www.siem.gob.mx>) and
exports of cement were 1.7 million metric
tonnes valued at US$67.4 million with total
production of 31.1 million metric tonnes
for 2002 (<http://www.canacem.org.mx/
industria_estadisticas.htm>).

Many cement companies are also
vertically integrated, owning and operating
cement manufacturing facilities, ready mix
plants, mobile plants and cement products
plants. This chapter, however, only looks at
the facilities that manufacture cement.

Some cement companies also integrate
waste management with cement operations
by collecting and providing hazardous and
nonhazardous wastes to be used as fuel
and raw materials. Among the companies
reporting under the PRTR national systems
that have both cement manufacturing
operations and hazardous waste management
operations are Lafarge, whose wholly owned
subsidiary, Systech Corporation, provides
Lafarge cement plants in the United States
and Canada with alternative fuels from
hazardous and nonhazardous wastes (such
as paint, solvents, grease, thinner, ink,
petroleum refinery wastes), scrap tires and
alternate solid fuel (from plastic, paper, etc.);
and Holcim, whose wholly owned subsidiary
Energis, operates fuel blending facilities at
four Holcim cement plants in the United
States and has a whole-tire operation at one
US location. In Mexico, Holcim Apasco and
CEMEX each has its own hazardous waste
management company (named Ecoltec
and Proambiente, respectively) to help
supply waste and guarantee the quality and
characteristics of fuels.


http://www.siem.gob.mx
http://www.canacem.org.mx/industria_estadisticas.htm
http://www.canacem.org.mx/industria_estadisticas.htm
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3.2.5 Environmental Issues

Emissions: Cement facilities emit to the air
toxic substances such as metals and persistent
bioaccumulative toxic chemicals (e.g.,
mercury, dioxins); criteria air contaminants
such as nitrogen oxides, sulfur dioxide,
particulates and carbon monoxide; and
greenhouse gases such as carbon dioxide.
Cement facilities emit primarily carbon
dioxide from both their use of fossil fuels and
from the process that converts limestone into
lime and carbon dioxide, a necessary step in
the cement manufacturing process. They also
discharge some pollutants to surface waters,
as reported to the PRTR systems.

Emissions from cement facilities vary
due to many factors, including the type of
process, the nature of the raw materials and
fuel used, and the design and operation
of pollution control devices. For example,
preheater/precalciner kilns have lower
emissions of NO, compared to other designs.
In general, the lower the levels of metals,
sulfur and chlorides in the fuel and feed
materials, the lower the emission of sulfur
dioxide, hydrogen chloride or metals in the
stack gas. Alternate fuels, such as scrap tires,
may reduce NO_emissions.

Metal in air emissions from cement
facilities can be grouped as volatile metals
(mercury, thallium), semi-volatile metals
(antimony, cadmium, lead, potassium,
selenium, sodium, zinc) and non-volatile
metals  (arsenic, barium, beryllium,
chromium, manganese, nickel, vanadium,
copper and silver). In general, volatile and
semi-volatile metals are emitted through
the exhaust stack and bypass stack and
non-volatile metals form part of the clinker
(EPA, 1994).

Creation of cement kiln dust: Large
volumes of cement kiln dust are created
and require management. In the United
States, cement kiln dust is generated at a
rate of about 36 kg per tonne of clinker
(Environment Canada 2004, p. 12), resulting
in 3.3 million tonnes of cement kiln dust in
1999 (EPA, 1999a). This cement kiln dust is
collected from particulate control systems,
such as electrostatic precipitators and
baghouse filters and in exhaust air from the

Table 3—1. Clinker Capacity, by Parent Company

Number
of Facilities
Parent Company Reporting to PRTR

United States

Allegheny Mineral Corp.

Ash Grove Cement

Buzzi Unicem

California Portland Cement

Capitol Aggregates Ltd.

CEMEX (Cementos Mexicanos)

Coastal Cement Company

Continental Cement Co.

Eagle Materials Inc.

Essroc Cement Corp./Italcementi Group
Florida Rock Industries Inc.

GCC Groupo Cimentos de Chihuahua
Giant Cement Holding Inc.

Hanson Permanente Cement Inc.
Holcim

Lafarge

Lehigh

Mitsubishi Materials Corp.

Monarch Cement Co.

National Cement Co./The Vicat Group
Rinker Materials Corp.

Salt River Materials Group -
Pima-Maricopa Indian Community
Suwannee American Cement

TXI Operations LP 4
Titan America 2

—_

—_

RN WS W = O WO W

—_ -
NN = =W W

—_

Total for United States 110

NA: not available

Clinker Capacity*

000 Metric Tonnes

For 2003
286
7,174
8,219
3,301
868
12,771
392
549
1,651
4,442
726
1,292
1,243
1,497
12,987
12,731
8,285
1,543
787
1,933
1,533
1,477

682
4,536
1,753

92,658

S
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—_
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2003 Matched Chemicals and Industries

Number
of Facilities
Parent Company Reporting to PRTR
Canada
Ciment Québec Inc./Italcementi Group 1
Essroc Cement Corp./Italcementi Group 1
Federal White Cement Ltd. 1
Holcim (St. Lawrence Cement) 2
Lafarge 7
Lehigh 2
St. Marys Cement 2
Total for Canada 16
Number
Mexico** of Facilities
CEMEX (Cementos Mexicanos) 15
Holcim Cementos Apasco 6
Cooperativa La Cruz Azul 3
GCC Cement (Groupo Cimentos 3
de Chihuahua)
Portland - Moctezuma Cement 2
Lafarge Cement 1
Total for Mexico 30

Clinker Capacity*
000 Metric Tonnes %
For 2002
854 5
1,116 7
929 6
2,783 17
5564 35
2,108 13
2619 16
15,973 100
For 2003
26,650
8,900
5,000
2,000
NA
NA
42,550

*Source: Portland Cement Association, North American Cement Industry Annual Yearbook, 2005 <http://www.cement.org/econ> Year 2002 for Canada and Year 2003 for United States.
** Source: US Geological Survey, The Mineral Industry of Mexico <http://minerals.usgs.gov/minerals/pubs/country/2003/mxmyb03.pdi>


http://www.cement.org/econ
http://minerals.usgs.gov/minerals/pubs/country/2003/mxmyb03.pdf

clinker cooling and grinding processes. The
makeup of cement kiln dust can vary with
fuel source and other raw materials used.
It can contain lead (from 200-2000 parts
per million) and other toxic metals and
dioxins and furans (Ash Grove 2000). Many
facilities recycle much of the cement kiln
dust directly back into the process, but some
ends up in landfills or is applied to land as
an agricultural supplement under strict
guidelines/specifications (NCMS 2004).
Depending on the contaminant content of
the cement kiln dust and to avoid buildup
of alkalis such as oxides of potassium and
sodium, there can be upper limits on how
much dust can be recycled.

Natural resource consumption: Raw
materials for cement manufacturing include
limestone and other materials often quarried
on-site. Alternative materials from other
production processes (fly ash from burning
of coal, foundry sand, blast furnace slags, for
example) can be used to replace raw materials
used in cement manufacturing. Sometimes
these materials can also be used as additives
in the concrete product.

Quarryingcan create noise, vibration, dust,
habitat destruction, and can cause visual and
groundwater impacts that can disturb local
communities. Mitigation programs for noise
and vibration include careful blast design
and management of truck traffic. Habitat
destruction and visual impacts are reduced
through quarry design and by berming and
tree planting (Holcim 2006).

Landscape disturbance: Land used for
quarries needs to be restored through site
reclamation and rehabilitation to retain
landscape and biodiversity (WBCSD 2005a).

3.2.6 Regulatory Framework
US Regulatory Programs

In the United States, cement manufacturing
facilities are regulated under several
programs. New Source Performance
Standards (NSPS) regulate both nonmetallic
mineral processing operations and cement
manufacturing operations (40 FR  Part
60 Subparts OOO and F). The NSPS apply
only to new or reconstructed sources. Cement
manufacturing facilities are also subject to

National Emissions Standards for Hazardous
Air Pollutants (NESHAP) found in 40 CFR
Part 63 Subpart LLL, which apply to both
new and existing sources. Cement plants are
also subject to any applicable New Source
Review requirements that regulate criteria
pollutants including carbon monoxide,
particulate matter, VOCs, nitrogen oxides,
sulfur dioxide, and lead.

Air emissions from cement kilns that burn
hazardous waste are regulated separately
from other cement kilns. New and existing
cement kilns that burn hazardous waste are
subject to NESHAP, found in 40 CFR Part
63 Subpart EEE. In addition, these cement
kilns are subject to other requirements
under the Resource Conservation and
Recovery Act (RCRA), which is the statute
that regulates the management of solid and
hazardous wastes.

EPA has proposed a set of management
standards for cement kiln dust (<http://www.
epa.gov/epaoswer/other/ckd/index.htm>).
The proposed standards, published in 1999,
cover such items as ensuring that landfills
containing cement dust are properly lined
to prevent leaching, keeping landfilled dust
compacted and wetted down, transporting
dust in closed containers, and limiting toxic
metals concentrations for dust used for
agricultural applications. These proposed
standards have not yet been finalized
(NCMS 2004).

Canadian Regulatory Programs

In Canada, Environment Canada is
developing a federal Environmental Code of
Practice for the cement sector. Such Codes
are developed in consultation with multiple
stakeholders, including representatives of
the industrial sector. The Code will outline
good management practices and voluntary
emission limits for cement facilities. A draft
code is expected to be released in 2007. In
Canada there is currently no equivalent to
the US Clean Air Act regulation that apply to
cement manufacturing facilities.

The Canadian Council of Ministers of
the Environment (CCME) has developed
a number of voluntary guidelines that
affect cement manufacturing. The National

Emission Guideline for Cement Kilns
(published in 1998) has a target emission
limit for NO_ of 2.3 kg/tonne of clinker for
large new cement plants of capacity greater
than 1,500 tonnes per day built after January
1998. The CCME Canada-wide Standards for
dioxins and furans and mercury set target
emission limits for some sectors, but not for
cement kilns.

Each province with cement manufacturing
(Alberta, British Columbia, Nova Scotia,
Ontario and Quebec) has its own permitting
program for air pollution from the sector.
The form of emission limits varies. British
Columbia has a regulation specifically
limiting allowable levels of contaminants. All
provinces address particulate matter, but not
all have provisions for NO_or SO,. Few set
limits on other pollutants, such as mercury,
lead and other metals (Environment Canada
2004, p. 4). Some provinces, such as British
Columbia, have a regulation limiting the
allowable level of contaminants in fuel used
in cement kilns.

Mexican Regulatory Programs

The applicable federal regulations for the
cement industry in Mexico are:

NOM-085-Semarnat-1994  establishes
emission limits for point sources using
fossil fuels (solid, liquid or gaseous, or
combinations) for direct or indirect heating.
This standard establishes the emission limits
allowed for fumes (gases from stacks), total
particulate matter, CO, SO,, NO, from
equipment used for indirect heating and
its operations, and SO, emissions for direct
heating equipment.

NOM-052-Semarnat-1993  establishes
the characteristics for hazardous waste, the
waste list and limits above which waste is
considered hazardous. The characteristics
of hazardous waste are given as corrosive,
reactive, explosive, toxic, flammable and
biologically infectious and a hazardous
waste list is classified by industrial sector
and process.

NOM-040-Semarnat-2002,  April 2004
revision, “Proteccion ambiental, Fabricacion
de cemento hidrdulico, Niveles mdximos
permisibles de emision a la atmésfera”

(environmental  protection,  hydraulic
cement manufacture, maximum permissible
standards for air emissions) establishes
emission limits for cement production
facilities. Annual emission limits for
particulates are determined for the different
process steps. Other emission limits are
indicated for carbon monoxide, nitrogen
oxides, sulfur dioxide, hydrochloric acid,
antimony, arsenic, nickel, selenium,
manganese, cadmium, mercury, lead,
chromium, zinc, and dioxins and furans.
The frequency for measurements for these
compounds vary and can be annually, every
six months or continuously depending on
the location of the plants and the kind of fuel
used. For example, the plants are required
to perform source measurements of NO_
emissions every six months in operating kilns
and continuous measurements in kilns that
use more than 15 percent alternative fuel.

Starting with the 2004 reporting year,
cement facilities are required to report their
releases and transfers of 104 substances
under Section5 of the COA. Cement
companies have already had to report
emissions of some criteria air contaminants
under Part 2. Cement companies also need a
COA to operate, which lays out their permit
conditions. In March of 1996, Semarnat, the
federal environmental agency of Mexico,
represented by INE, signed an agreement
with the National Chamber of Cement (which
includes representatives from all the major
cement companies) and Cooperativa Cruz
Azul to establish a program of alternative
fuel energy recycling in cement kilns using
industrial hazardous wastes. The agreement
was extended in September of 2001 to
include monitoring of dioxins and furans,
although the frequency of monitoring was
not specified <http://www.canacem.org.mx/
info_historia.htm>.

3.2.7 Voluntary Initiative

International Cement Sustainability
Initiative

In 2002, 10 international cement companies

formed the Cement Sustainability Initiative
(CSI) in partnership with the World Business

Cement Manufacturing Industry
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Council for Sustainable Development
(<http://www.wbcsdcement.org>). Current
membership in the CSI is 16 companies
representing 50 percent of cement manufac-
turing outside of China. Companies
belonging to the CSI that own plants in
North America are Ash Grove Cement,
CEMEX, HeidelbergCement,  Holcim,
Italcementi (Essroc), Lafarge, Titan Cement,
and Votorantim.

The goal of the CSI is “to balance society’s
need for cement products with stewardship of
theair,land, and water, conservation of energy
and natural resources, and maintenance
of safe work places and communities” The
program has a “voluntary code of conduct,
which is a set of principles, performance
measures, and a reporting protocol, designed

to guide decision making, business practices,
and operating performance in a sustainable
fashion” (PCA 2004). Through the Cement
Sustainability Initiative, cement companies
have defined six key challenges for sustainable
development:

1. Carbon dioxide management and
climate change

Responsible use of fuels and materials
Employee health and safety

Emissions monitoring and reporting
Local impacts and communities
Communication and progress reporting

ANl N

Six task forces are developing good
practice guidelines and resource materials
for each of the six issues. A 2005 progress
report on these efforts is available at <http://

Box 3—4. World Wildlife Fund and Lafarge Partnership —
Beyond CO, Emissions Reductions

In 2000, Lafarge and World Wildlife Fund (WWEF) formed a partnership to reduce carbon
dioxide and improve quarry rehabilitation. In November 2001, Lafarge committed to
reducing its carbon dioxide emissions globally by 20 percent per ton of cement produced,
over the period 1990-2010. Lafarge has also committed to reducing its absolute carbon
dioxide emissions by 10 percent in industrialized countries below 1990 levels by 2010.

The WWEF-Lafarge partnership has eight performance indicators, which are
independently monitored and reported on an annual basis. In their renewed partnership
for the years 2005-2007, some new goals have been set, including a focus on sustainable
construction, climate change and persistent pollutants. Lafarge will monitor the emission
of persistent pollutants, identify best management practices and implement these measures
globally to limit the emissions of these substances. For more information see <http://www.
panda.org/> or <http://www.lafarge.com>.

Box 3-3. Cement Sustainability Initiative

The Cement Sustainability Initiative was developed following a three-year program of
scoping, research and worldwide stakeholder consultation considering what sustainable
development means for the future of the cement industry. A scoping study identified the
issues most relevant to the industry and developed a vision for the future. This set the
framework for a major two-year research program which aimed to assess the current
practices of the industry and provide recommendations for cement companies and their
stakeholders for the next 20 years. The research project involved experts from industry,
academia and NGOs in 13 separate sub-studies, each of which focused on a different
aspect of sustainable development. In 2002, the cement companies published an Agenda
for Action, describing joint projects and individual company actions.

Cement Sustainability Initiative, 2002
Agenda for Action
Emissions Reduction

Joint Projects

o Develop an industry protocol for measurement, monitoring and
reporting of emissions and find solutions to more readily assess
emissions of chemicals such as dioxins and volatile organic compounds

Individual Company Actions

o Apply the protocol for measurement, monitoring and reporting
of emissions

o Make emissions data publicly available and accessible to stakeholders
by 2006

o Set emission targets on relevant materials and report publicly
on progress

For more information see <http://www.wbcsdcement.org>.

www.wbcsdcement.org/pdf/csi_progress_
report.pdf>. The first task force has produced
a common protocol for reporting of
greenhouse gases. This protocol has helped
to standardize the methods and reporting
of greenhouse gases and is currently used
by most cement companies. The CSI
progress report in June of 2005 stated that
three companies had published emission
reduction targets and reported progress on
CO, reductions (WBCSD 2005b).

The fourth task force on emissions
monitoring and reporting has developed a
common protocol for measuring, monitoring
and reporting on emissions of nitrogen
oxides (NO,), sulfur oxides (SO ), and dust.
Key performance indicators developed for
the CSI are:

« percentage of clinker produced by kilns
covered by a monitoring system, either
continuous or discontinuous for main
and other pollutants,

« percentage of clinker produced by
kilns which have installed continuous
measurements for the main pollutants,
and

« company-wide specific (g/tonne of
clinker) and total (tonnes/year) releases
for NO, SO, and dust.

By 2006, the member companies are
expected to have set targets for emissions
reductions and report publicly using a

standard reporting format on progress toward
those targets. They are also assessing the
need for developing a common protocol for
emissions of dioxins/furans, volatile organic
compounds (VOCs) and trace metals.

United States

The US cement industry (through the
US Portland Cement Association of
50 companies) has adopted a voluntary target
of reducing carbon dioxide (CO,) emissions
by 10 percent (from a 1990 baseline) per
ton of cementitous products produced
or sold by 2020 (PCA 2006b). Under this
program, several companies have reported
their reduction targets as well as progress
in meeting them. The Heidelberg Cement
Company has committed to a 15 percent
reduction (<http://www.heidelbergcement.
com>). Holcim (including St. Lawrence
Cement) has committed to a reduction
target of 20 percent and had achieved greater
than 10 percent by 2003 (<http://www,
holcim.com>). The Lafarge Company has a
reduction target of 20 percent and reported
having achieved an 11-percent reduction by
2004 (<http://www.lafarge.com>).

To achieve the carbon dioxide reduction
goal, the strategy includes:

« improve energy efficiency by upgrading
plants with state-of-the-art equipment,


http://www.wbcsdcement.org
http://www.wbcsdcement.org/pdf/csi_progress_report.pdf
http://www.wbcsdcement.org/pdf/csi_progress_report.pdf
http://www.wbcsdcement.org/pdf/csi_progress_report.pdf
http://www.heidelbergcement.com
http://www.heidelbergcement.com
http://www.holcim.com
http://www.holcim.com
http://www.lafarge.com
http://www.wbcsdcement.org
http://www.panda.org/
http://www.panda.org/
http://www.lafarge.com

« improve product formulation to reduce
energy use of production and minimize
use of natural resources, and

 conduct research and develop new
applications for cement and concrete that
improve energy efficiency and durability.

Newly introduced guidelines allow
for greater use of ground limestone as a
substitute for clinker, which would reduce
use of raw materials and energy consumption
to transform them into clinker and will
ultimately reduce CO, emissions by more
than 2.5 million tons (1.1 million metric
tonnes) per year in the US (PCA 2006b).

In addition, the industry has set a target
of 60-percent reduction (from a 1990
baseline) in the amount of cement kiln
dust disposed per ton of clinker produced
by 2020. Currently, more than 75 percent of
cement kiln dust—nearly eight million tons
per year—is recycled directly back into the
cement kiln as raw material (PCA 2006b).

Canada

The Climate Change Plan for Canada, released
in April 2005, called for industrial reductions

of CO, emissions of 45 million metric tonnes
and additional reductions through market
mechanisms (such as domestic offset systems
and international credit purchases) as well as
otheractionsby governmentand the public. To
promote emission reductions, sector-specific
regulations are currently being developed and
will be effective January 1, 2008. In 2003, the
cementindustry contributed 11 million metric
tonnes of CO, or just less than 1.5 percent of
Canadas total emissions for that year (Cement
Association of Canada 2005). Many cement
facilities are members of Canada’s Climate
Change Voluntary Challenge and Registry
Program, and some are also members of the
US Climate Leaders program.

The Cement Association of Canada has
taken a number of voluntary initiatives which
may reduce greenhouse gases including
improvements in energy efficiency, increased
replacement of cement with other materials,
and increasing the use of alternative fuels.
For more information on this and other
initiatives, please see Canadian Cement
Industry 2006 Sustainability Report <http://
report.cement.cq >.

Box 3-5. Industria Limpia: Clean Industry Program in Mexico

Box 3—6. CEMEX Environmental Management Systems

As a part of their efforts to improve environmental performance, all Mexican CEMEX
plants are certified under the requirements of the international standard ISO 14001 for the
processes and activities related to the manufacture of Portland cement and mortar. Such
certification includes all activities at the facility, from quarrying to packaging cement in
sacks and selling it.

CEMEX has developed a corporate-wide greenhouse gas strategy and in Mexico, the
company is participating in a government-instigated pilot project to establish a voluntary
protocol for the measurement and reporting of greenhouse gases. The CEMEX Sustainable
Development Report 2004 is available at <http://www.cemex.com>.

In addition, in 1992, CEMEX and a Mexican NGO, Agrupacién Sierra Madre (ASM),
began working together to help preserve El Carmen, in northern Coahuila along the
United States-Mexico border. CEMEX has bought land and entered into conservation
agreements with surrounding landowners. El Carmen now covers a total area of about
75,000 hectares and forms part of one of the largest and most diverse transborder regions

Industries in Mexico can apply for recognition under the Industria Limpia (Clean Industry)
program of Semarnat. All cement facilities operating in Mexico have joined the Industria
Limpia program. Each facility has submitted documentation indicating it complies
with the national environmental legislation and has implemented an environmental
management system. The environmental management system includes procedures for
process identification, evaluation, control and detection of possible risk situations and a
plan, submitted to the environmental authority, for preventive and corrective measures to
implement in case of an environmental problem.

The cement facility documents procedures in:

o water management (cooling and waste water),

e air emissions,

» waste management (hazardous and solid wastes),
« assessment of environmental impact and risk, and
« noise control.

The Industria Limpia program does not require measurement or monitoring of
emissions. Some companies, including the Cruz Azul Cooperative plants, are working
toward the next level of certification, which is called Excelencia Ambiental and which is
focused on environmental excellence beyond legal compliance. For more information see
<http://www.profepa.gob.mx/Profepa/AuditoriaAmbiental/>.

in North America.

Mexico

The Mexican cement industry has committed
to establish a voluntary national program
related to greenhouse gas emissions with the
following elements (Canacem 2005):

« prepare inventories of releases of
greenhouse gases

« identify opportunities and benefits of
reductions, and

o estimate the benefits of reductions
through energy efficiency.

All the cement facilities operating in
Mexico have been certified under the
Industria Limpia (Clean Industry) program
by the Federal Bureau for Environmental
Protection (Profepa), a department of the
Secretariat of Environment and Natural
Resources (Semarnat).

3.3 Pollutant Releases
and Transfers Data

Cement manufacturing facilities generate
a range of substances of concern that
may contribute to various health and
environmental effects, including:

o Criteria air contaminants such as
- nitrogen oxides and sulfur dioxide
(associated with smog, acid rain, haze
and respiratory impacts);

- dust, also called particulate matter
(associated with respiratory impacts);

o Metals and organic pollutants such as
dioxins and furans (associated with
environmental contamination and some
pollutants are considered carcinogens,
developmental, reproductive, and
persistent bioaccumulative toxicants);
and

« Greenhouse gases such as carbon
dioxide.

The Canadian and US PRTRs currently
collect data on chemicals, such as toxic
metals, including mercury and lead, as well as
on benzene, sulfuric acid, and hydrochloric
acid. As explained in Chapter 2, this section
analyzes data for industries and chemicals
that must be reported in both the United
States and Canada (the matched data
set). Comparable Mexican data for these
substances are not available for the 2003
reporting year. The Taking Stock web site can
provide additional information on releases
and transfers of any specific pollutant in the
matched database from any cement facility
(see <http://www.cec.org/takingstock>).

The Canadian NPRI also collects data
on criteria air contaminants such as carbon
monoxide, nitrogen oxides, sulfur dioxide,
particulates and volatile organic compounds.
The Mexican COA collects data on criteria
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air contaminants and started collecting data
on some of the other substances for the
2004 reporting year. Only the Mexican COA
collects data on CO,; neither the US TRI
nor the Canadian NPRI does so. In Canada,
starting with the 2004 reporting year, large
industrial facilities that exceed thresholds are
now required to report their greenhouse gas
emissions to the federal government. Because
these data are not yet public, greenhouse gas
data are presented using international and
national inventories.

This chapter presents PRTR data on
the amounts of chemicals released and
transferred reported by cement facilities.
Identifying and assessing potential harm
from a particular release of a chemical
is a complex task, requiring information
additional to PRTRs. For more information
see Chapter 1, Section 1.4. For information
on the environmental and health impacts
of the chemicals see previous Taking Stock
reports, such as Chapter 3 in Taking Stock
2002 (May 2005) for information on criteria

air contaminants, Chapter 10 in Taking
Stock 2002 (May 2005) for lead, Chapter 9 in
Taking Stock 2001 (May 2004) for mercury
and dioxins/furans. These reports can also

be found on the CEC web site (<
Fecorg).

In addition, PRTR data are based on
estimates of annual amounts of on-site
releases and amounts of the chemical in
wastes transferred off-site. These estimates
can be based on monitoring or measurement
(continuous or periodic), emissions factors
(published ones, such as the US EPAs
AP 42 or site-specific ones), mass balance
calculations or other methods such as
engineering estimates.

Published emission factors include the US
EPA AP 42 for air emissions. The EPA AP 42
guidance entitled “AP 42, Compilation of Air
Pollutant Emission Factors, Chapter 11.6,

control equipment for many substances.
AP 42 lists emission factors for over
50 substances from cement plants, many of
which are based on tests from the 1980s to
early 1990s. EPA considers the overall rating
of most of these emission factors as below
average or poor. This means that there is
reason to suspect that the facilities tested may
not be representative of current operations,
and there may also be evidence of variability
within the source category.

In the absence of site-specific test data,
Environment Canada suggests the use of
US EPA documents, including AP 42 and the
Factor Information and Retrieval Database
(which, when used for cement Kkilns,
references AP 42 emission factors) as an aid
for facilities in estimating emissions <Ettp:/
www.ec.gc.ca/pdb/npri/2002guidance
cac2002/CACs_2002_annex5_e.cfim>. The

finalized in 1995” (<http://www.epa.gov/ttn/

hief/ap42>) contains suggested emission

factors for the manufacture of Portland
cement, depending on type of pollution

RETC guidance advises the use of AP 42
emission factors (<http://www.semarnat.gob
mx/dgca/tramites/requisitos/coa/tutorial

heml>).

There has been discussion on the ability of
AP 42 to accurately predict emissions. Some
cement companies feel that AP 42 emission
factors are based on very limited, outdated
emission tests and that the type of processes
and pollution control devices have changed
since the emission factors were developed.
Many cement companies are moving
towards continuous emission monitoring for
substances such as sulfur dioxide, nitrogen
oxides and particulates. These monitors give
real time data, which allows plant operators
to adjust the blend of raw materials and
operations to minimize emissions.

Companies are also doing annual stack
monitoring for other pollutants such as
dioxins/furans, mercury and metals. Cement
facilities interviewed used a mixture of
methods to estimate releases including using
AP 42, a modification of AP 42 that they have
developed, and using results from stack tests.
The different methods may lead to different
results, which should be kept in mind when
considering the PRTR data.
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Table 3—2. Summary of Total Reported Amounts of Releases and Transfers in North America from Cement Facilities, NPRI and TRI, 2003

Total Facilities
Total Forms

Releases On- and Off-site

On-site Releases
not including hydrochloric and sulfuric acids*
Air
not including hydrochloric and sulfuric acids*
Surface Water

Underground Injection
Land

Off-site Releases
Transfers to Disposal (except metals)
Transfers of Metals**

Total Reported Releases On- and Off-site
not including hydrochloric and sulfuric acids*

0ff-site Transfers to Recycling
Transfers to Recycling of Metals
Transfers to Recycling (except metals)

Other Off-site Transfers for Further Management
Energy Recovery (except metals)
Treatment (except metals)
Sewage (except metals)

Total Reported Amounts of Releases and Transfers
not including hydrochloric and sulfuric acids*

NPRI TRI
Average Forms Average Forms
Number per Facility Number per Facility
16 110

91 5,7 785 7,1
kg kg/facility  kg/form kg kg/facility  kg/form
90,274 5,642 992 5,600,177 50,911 1,134
39,574 2473 435 2,387,202 21,702 3,041
70,893 4,431 779 4,295,667 39,052 5,472
20,193 1,262 222 1,082,693 9,843 1,379
1,210 76 13 1,434 13 2
0 0 0 0 0 0
18,171 1,136 200 1,303,075 11,846 1,660
1,100 69 12 26,417 240 34
1,100 69 12 8,452 77 11
0 0 0 17,964 163 23
91,374 5,111 1,004 5,626,593 51,151 1,168
40,674 2,542 447 2413619 21,942 3,075
37,189 2,324 409 740,172 6,729 943
36,019 2,251 396 637,088 5,792 812
1,170 13 13 103,084 937 131
0 0 0 5,672,692 51,570 1,226
0 0 0 5632877 51,208 7,176
0 0 0 39,815 362 51
0 0 0 0 0 0
128,563 8,035 1,413 12,039,458 109,450 15,337
77,863 4,866 856 8,826,483 80,241 11,244

Ratio of Average TRI/NPRI
kg/facility  kg/form
9.0 12

88 7.0

8.8 7.0

7.8 6.2

0.2 0.1

10.4 83

3.5 2.8

1.1 0.9

9.0 11

86 69

29 23

2.6 2.1

12.8 10.2

13.6 10.9

16.5 13.1

Note: Data include 204 chemicals common to both NPRI and TRI lists from selected industrial and other sources. The data reflect estimates of releases and transfers of chemicals, not exposures of the public
to those chemicals. The data, in combination with other information, can be used as a starting point in evaluating exposures that may result from releases and other management activities which involve these

chemicals.

*No NPRI facilities reported on hydrochloric acid and one NPRI facility reported on sulfuric acid for 2003. These numbers show the results if the NPRI and TRI reports on sulfuric acid and TRI reports on

hydrochloric acid are excluded (see Tables 3-3 and 3-4).

** Includes transfers of metals and metal compounds to energy recovery, treatment, sewage and disposal.

3.3.1 Releases and Transfers

Overview, 2003

The data on releases and transfers are
presented as reported to the different country
databases. They reflect many different factors,
including fuels and raw materials, processes,
pollution control devices, regulatory and
voluntary programs and differences in
emission estimation methods, including
parent company reporting guidelines. The
data reported to these databases may be
based on different emissions factors that are
sometimes based on poor or outdated test
data. In most cases, it was beyond the scope
of this report to investigate how the reported
data were developed, what emission factors
were used, or the accuracy of any emission
factors. These facts should be kept in mind
when looking at these data, especially when
attempting to draw conclusions about
differences in environmental performance of
the facilities in different countries.

« In 2003, 16 cement facilities reported
to NPRI and 110 reported to TRI.

The number of cement facilities in the
United States was almost seven times the
number in Canada. The average clinker
capacity of TRI cement facilities was
about 840 thousand metric tonnes while
the average for NPRI facilities was about
998 thousand metric tonnes. The average
clinker capacity for Mexican cement
facilities was about 1,400 thousand
metric tonnes. (See Table 3-1.)

« Each facility submits one or more
forms or reports. Each form contains
the information for one chemical
or chemical group (such as metal
compounds). On average, TRI cement
facilities reported on more chemicals
(submitted more forms) than did
NPRI facilities.

« Total reported releases and transfers
were over 128,500 kg from NPRI cement
facilities and 12.0 million kg from TRI
facilities. Thus, the total reported by TRI
facilities was almost 100 times the total
reported by NPRI facilities. On average,
then, total releases and transfers per TRI
cement facility were more than 13 times

Cement Manufacturing Industry
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the average total releases and transfers
per facility for NPRI cement plants.
Total reported releases were 91,374 kg
for NPRI facilities and 5.6 million kg
for TRI facilities. On average, total
releases per TRI cement facility were

9 times the average releases per NPRI
cement facility.

Air emissions were almost 70,900 kg
from NPRI facilities and 4.3 million kg
from TRI cement facilities. Air emissions
reported by TRI facilities were 60 times
the total reported by NPRI facilities.
Land releases reported by TRI facilities
were 70 times the total reported by NPRI
facilities, with almost 18,200 kg from
NPRI facilities and 1.3 million kg from
TRI cement facilities.

On- and off-site releases represented
70 percent of all reported releases and
transfers in NPRI and 47 percent in TRI.
For NPRYI, transfers to recycling
represented 29 percent of total releases
and transfers, and there were no
amounts of other transfers for further
management. On the other hand,
transfers to energy recovery accounted
for 47 percent of the total reported
amounts of releases and transfers

in TRI. However, one TRI facility
reported 4.2 million kg out of the total
of 5.6 million kg transfers to energy
recovery, including over one million
tonnes each of toluene and xylenes.
These transfers went to other cement
facilities in the United States.

On-site air emissions amounted to more
than three-quarters of total releases

in both NPRI and TRI, and on-site
land disposal was about one-fifth,

with surface water discharges and off-
site disposal one percent or less. No
underground injection was reported by
cement facilities for 2003.

2003 Matched Chemicals and Industries

Figure 3—1. Percentage of Total Releases and Transfers by Type from Cement Faclities, NPRI and TRI, 2003

NPRI TRI
Off-site
Transfers
o Rze;{/c"”g Other Off-site
° Transfers )
for Further On-site Releases
Management 47%
A47%
Off-site On-site Releases
Releases 70%
1%
Off-site )
Transfers Off-site
to Recycling Releases
6% <1%
Total Releases and Transfers: 128,563 kg Total Releases and Transfers: 12.0 millon kg
Figure 3-2. Percentage of Releases On-site and Off-site by Type from Cement Faclities, NPRI and TRI, 2003
NPRI TRI
Surface Surface
. Water . Water
On-site 1% On-site 0.03%
Releases Releases
98.8% 99.5%
Land Land
20% 23%
Air Air
78% 76%
Transfers Transfers
to Disposal to Disposal
(except metals) (except metals)
1% 0.2%
Transfers Off-site Tfra’\;llsie:s Off-site
of Metals Releases 0 0 3e(ya s Releases
0% 1.2% =7 0.5%

Total NPRI Releases: 91,374 kg

Total TRI Releases: 5.6 million kg
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Tahle 3-3. Reported Amounts of Releases and Transfers from Cement Facilities by Chemical, NPRI, 2003

Rank CAS Number Chemical
1 7664-93-9 Sulfuric acid
2 -~ m  Chromium (and its compounds)
3 -~ m  Manganese (and its compounds)
4 7429-90-5 m  Aluminum (fume or dust)
5 107-21-1 Ethylene glycol
6 108-88-3 p  Toluene
7 71-43-2 c,pt Benzene
8 - Xylenes
9 -- m,c,p,t Nickel (and its compounds)
10 78-93-3 Methyl ethyl ketone
11 -- mc,pt Lead (and its compounds)
12 -~ m Zinc (and its compounds)
13 -- mpt Mercury (and its compounds)

14 75-09-2 ¢t
15 100-41-4 ¢

Dichloromethane
Ethylbenzene

16 -~ m  Copper (and its compounds)
17 108-10-1 Methyl isobutyl ketone

18 --m Silver (and its compounds)

19 -~ m  Vanadium (and its compounds)
20 91-20-3 Naphthalene

21 92-52-4 Bipheny!

22 --m Selenium (and its compounds)
23 -~ m Antimony (and its compounds)
24 111-42-2 Diethanolamine

25 -- mc Cobalt (and its compounds)

Total

¢ = Known or suspected carcinogen (see Chapter 8).
m = Metal and its compounds.

Number

of Forms

1

R = RN — N Wi B 0~ B N WO~

91

p = California Proposition 65 ch | (devel al or

t = CEPA toxic chemical.

On-site
Total Total  Total Reported Total
Surface On-site  Off-site Releases Transfers
Air  Water Land Rel Rel On- and Off-site  to Recycling
(kg)  (kg)  (kg) (kg) (kg) kg % (kg)
50,700 0 0 50,700 0 50,700 55 0
339 25 1,270 1,634 0 1,634 2 30,543
592 0 15800 16,392 0 16,392 18 4,101
7,967 0 0 7,967 0 7,967 9 0
0 1,000 1,100 2,100 1,100 3,200 4 1,170
3,891 0 0 3,891 0 3,891 4 0
2,400 0 0 2,400 0 2,400 3 0
1,750 0 0 1,750 0 1,750 2 0
275 16 0 291 0 291 0 1313
686 0 0 686 0 686 1 0
625 23 0 649 0 649 1 0
362 32 0 394 0 394 0 0
393 0 1 394 0 394 0 0
365 0 0 365 0 365 0 0
265 0 0 265 0 265 0 0
51 114 0 165 0 165 0 62
172 0 0 172 0 172 0 0
28 0 0 28 0 28 0 0
21 0 0 21 0 21 0 0
5 0 0 5 0 5 0 0
3 0 0 3 0 3 0 0
2 0 0 2 0 2 0 0
1 0 0 1 0 1 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
70,893 1,210 18,171 90,274 1,100 91,374 100 37,189

ive toxicant) (see Chapter 8).

Other Transfers for Further

Transfers

to Energy Transfers  Transfers

Recovery to Treatment to Sewage
(kg) (kg) (kg)

R - = R T R R e R - R - )
R - IR R I R - - T I R )
R G - IS T TR T R R R R R R N R N - T I I

Total Other
Transfers
for Further

Total Reported

Amounts

of Releases
and Transfers

(kg)

R - IR R T R R R - - T I - = )

0

kg

50,700
32,177
20,493
7,967
4,370
3,891
2,400
1,750
1,604
686
649
394
394
365
265
227
172
28

21

o o =N ow ek,

128,563

%

&
25
16

OO OO0 OO0 OO OO OO N W W o

100

Releases and Transfers by Chemical, 2003

The list of chemicals reported by NPRI
and TRI cement facilities differed
considerably, both as to number and types of
substances, as well as which represented the
largest releases.

o TRI cement facilities reported on a
total of 79 chemicals on the matched
chemical list, while NPRI cement
facilities reported on a total of 25 of
those chemicals.

o Over half (55 percent) of total releases
reported by NPRI cement facilities
were sulfuric acid (only air emissions
of sulfuric acid are included in the
matched data base). This total amount
was reported from one facility, Essroc
Canada Inc. of the Italcementi Group, in
Picton, Ontario. Releases of manganese
and its compounds constituted
18 percent of total releases reported
by cement facilities, mainly as on-site
land disposal. Almost half (7 out of
16 facilities) of NPRI cement facilities
reported releases of manganese and
its compounds.

« Hydrochloric and sulfuric acids were
released in the largest quantities by
TRI cement facilities (only on-site
air emissions of these substances are
included in the matched data base).
Over 35 percent of the total releases
reported by TRI cement facilities
were air emissions of hydrochloric
acid. Over 36 percent of TRI cement
facilities reported almost 2 million
kg of hydrochloric acid air emissions.
No air emissions of hydrochloric
acid were reported by NPRI cement
facilities. Mexican cement kilns also
had hydrochloric acid air emissions
(see Table 3-9).

o Almost 22 percent of total releases
reported by TRI cement facilities were
air emissions of sulfuric acid. About
10 percent of TRI cement facilities
reported sulfuric acid. TRI cement
facilities reported over 1 million kg of
sulfuric acid to the air and one NPRI
cement kiln reported on sulfuric acid

3
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(50,700 kg). Mexican cement kilns did
not report air emissions of sulfuric acid
because the authorities did not require it
and, since the concentrations produced
by the industry are minimal, it was not
considered necessary to report them
voluntarily (Canacem 2005).

When excluding the releases of
hydrochloric and sulfuric acids from the
analysis, the average amounts of releases
per facility remained substantially higher
for TRI facilities than for NPRI facilities
(see Table 3-2).

Manganese and its compounds
represented 9 percent of total releases,
mainly as on-site land disposal (from
cement kiln dust), and was reported by
30 percent of TRI cement facilities.
While NPRI cement facilities reported
transfers to recycling but no other
transfers for further management,
transfers to energy recovery constituted
47 percent of total reported releases

and transfers by TRI cement facilities.
Toluene and xylenes were reported in
the highest quantities, representing

52 percent of transfers to energy
recovery. One facility, Buzzi Unicem
USA, in Greencastle, Indiana, reported
4.2 million kg of transfers to energy
recovery, 74 percent of the total
transfers to energy recovery reported

by TRI cement facilities. These transfers
included over one million tonnes each
of toluene and xylenes. These transfers
went to other cement facilities in the
United States.

Table 3—4. Reported Amounts of Releases and Transfers from Cement Facilities by Chemical, TRI, 2003

Rank CAS Number

1 7647-01-0

2 108-88-3 p
3 -

4 7664-93-9

5 67-56-1

6 - om
7 - m
8 - m
9  108-10-1

10 78-93-3

11 74-85-1

12 71-43-2 cpt
13 - mcpt
14 100-41-4 ¢
15 -

16 108-95-2

17 75-09-2 ¢t
18 - mcept
19 100-42-5 ¢
20 71-36-3

21 79-01-6 ¢t
22 115-07-1

23 1634-04-4

24 91-20-3

25 50-00-0 ¢t
26 106-99-0 cpt
27 110-54-3

28 110-82-7

29 123-91-1 ¢

31 68-12-2
32 108-93-0
33 872-50-4 p
34 127-18-4  ct

35 75-05-8
36 75-07-0 ¢t
37 75-65-0
38 95-63-6
39 107-21-1
40 - m

Chemical

Hydrochloric acid
Toluene

Xylene (mixed isomers)
Sulfuric acid

Methanol

Manganese (and its compounds)

Chromium (and its compounds)
Zinc (and its compounds)
Methyl isobutyl ketone
Methyl ethyl ketone
Ethylene

Benzene

Lead (and its compounds)
Ethylbenzene

Cresol (mixed isomers)
Phenol

Dichloromethane

Nickel (and its compounds)
Styrene

n-Butyl alcohol
Trichloroethylene

Propylene

Methyl tert-butyl ether
Naphthalene

Formaldehyde
1,3-Butadiene

n-Hexane

Cyclohexane

1,4-Dioxane

Copper (and its compounds)
N,N-Dimethylformamide
Cyclohexanol
N-Methyl-2-pyrrolidone
Tetrachloroethylene
Acetonitrile

Acetaldehyde

tert-Butyl alcohol
1,2,4-Trimethylbenzene
Ethylene glycol

Vanadium (and its compounds)

¢ = Known or suspected carcinogen (see Chapter 8).

m = Metal and its compounds.

Number

of Forms

40
16
19
13

g
33
85
30
13
12

—_

17
14

On-site
Total Total  Total Reported Total
Surface On-site  Off-site Releases Transfers
Air  Water Land Rel Rell On- and Off-site  to Recycling
(kg)  (kg) (kg) (kg) (kg) kg % (kg)
1,979,143 0 0 1,979,143 0 1979143 35 0
98,751 0 0 98,751 533 99,284 2 0
47,996 0 0 47,99 594 48590 1 0
1,233,832 0 0 1,233,832 0 1233832 22 0
1,954 0 0 1,954 88 2,041 0 0
9,371 916 514,631 524,918 5 524923 9 69,822
2,501 81 49,972 52,554 374 52,927 1 455,794
4716 113 455609 460,438 859 461,297 8 3,240
1,483 0 0 1,483 177 1,660 0 0
3,618 0 0 3,618 266 3,883 0 0
301,080 0 0 301,080 0 301,080 5! 0
271,078 0 0 271,078 4 271,082 5 0
29,004 132 239,697 268,833 3,753 272,586 5 11,960
7,834 0 0 7,834 226 8,060 0 0
239 0 0 239 1 240 0 0
4,102 0 0 4,102 2,533 6,635 0 0
2,744 0 0 2,744 205 2,948 0 27,483
649 118 18378 19,145 576 19,722 0 89,734
9,621 0 0 9,621 205 9,826 0 0
843 0 0 843 113 956 0 0
935 0 0 935 7 942 0 55,057
88,005 0 0 88,005 0 88005 2 0
385 0 0 385 0 385 0 0
15,391 0 0 15391 22 15,413 0 0
61,205 0 0 61,205 0 61,205 1 0
61,357 0 0 61357 0 61,357 1 0
617 0 0 617 113 731 0 0
256 0 0 256 19 274 0 0
229 0 0 229 0 229 0 0
4,957 0 14,687 19,644 12,352 31,996 1 6,522
263 0 0 263 0 263 0 0
227 0 0 227 0 227 0 0
360 0 0 360 0 360 0 0
858 0 0 858 95 953 0 20,544
377 0 0 377 2 380 0 0
17,165 0 0 17,165 0 17,165 0 0
258 0 0 258 0 258 0 0
853 0 0 853 113 966 0 0
13,102 38 0 13140 147 13,287 0 0
221 0 8230 8,451 0 8,451 0 0

p = California Proposition 65 chemical (developmental or reproductive toxicant) (see Chapter 8).

t = CEPA toxic chemical.
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Transfers for Further M

Transfers
to Energy

(kg)

0
1,615,730
1,388,423
0
715,983
0
0
0
337,454
321,188
0
19,332
0
206,647
192,766
151,234
94,031
0
98,584
99,084
31,807
0
83,894
48,347
229

0

57,205
51,917
47,521
0
34,584
31,408
30,840
1,122
25,732
0
16,269
13,907
765

0

Transfers Transfers  for Further
Recovery to Treatment to Sewage M

(kg)

0
1,595
923

0
3,249
0

0

0

35
759

0

5

0

243
40
230
22,810

(kg)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Total Other  Total Reported
Transfers Amounts
of Releases
and Transfers
(kg) kg %
0 1979143 16
1,517,325 1,616,609 13
1,389,346 1437937 12
0 1233832 10
719,232 721,273 6
0 594,744 5
0 508,722 4
0 464537 4
337,490 339,150 3
321,947 325,830 3
0 301,080 3
19,337 290,419 2
0 284,546 2
206,890 214949 2
192,806 193,046 2
151,464 158,099 1
116,841 147213 1
0 109456 1
98,686 108,512 1
99,111 100,067 1
34,819 90,817 1
0 88,005 1
83,906 84,291 1
48,359 63772 1
229 61434 1
0 61357 1
57,274 58,005 0
51,917 52191 0
47,527 47,756 0
0 38,518 0
34,584 34,847 0
31,408 31635 0
30,840 31200 0
6,668 28,166 0
25,732 26111 0
0 17,165 0
16,269 16,527 0
13,907 14,873 0
1,575 14862 0
0 8451 0
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Table 3—-4. (continued)

Rank CAS Number

41
2
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
72
71
73
74
75
76
77
78
79

7429-90-5
80-62-6
108-05-4
131-11-3
117-81-7
67-66-3
108-90-7
78-92-2
111-42-2
98-82-8
84-74-2
98-86-2
106-46-7
110-86-1
7664-39-3
120-12-7
107-06-2
92-52-4
95-50-1
121-69-7
85-44-9
56-23-5
96-33-3
141-32-2
534-52-1
100-01-6
606-20-2
67-72-1
121-14-2
77-47-4
98-95-3
140-88-5
121-44-8
122-39-4

m,p;t

cpt

¢ = Known or suspected carcinogen (see Chapter 8).

m = Metal and its compounds.
p = California Proposition 65 ch

t = CEPA toxic chemical.

Transfers for Further M
On-site Total Other  Total Reported
Total Total  Total Reported Total Transfers Transfers Amounts
Surface On-site  Off-site Releases Transfers  to Energy Transfers Transfers  for Further of Releases
Number Air  Water Land Rell Rell On- and Off-site  to Recycling Recovery to Treatment to Sewage M and Transfers
Chemical of Forms (kg) (kg) (kg) (kg) (kg) kg % (kg) (kg) (kg) (kg) (kg) kg %
Aluminum (fume or dust) 1 8,055 0 0 8,055 0 8,055 0 0 0 0 0 0 8,055 0
Mercury (and its compounds) 105 6,853 36 508 1,397 9 7,406 0 16 0 0 0 0 1,422 0
Methyl methacrylate 7 149 0 0 149 0 149 0 0 4,571 0 0 4,571 4721 0
Vinyl acetate 1 227 0 0 221 0 227 0 0 3,356 0 0 3,356 3,583 0
Dimethyl phthalate 4 34 0 0 34 1,550 1,584 0 0 344 129 0 473 2,057 0
Di(2-ethylhexyl) phthalate 5 44 0 0 44 1,429 1,474 0 0 264 175 0 439 1,913 0
Chloroform 5 18 0 0 18 0 18 0 0 1,747 33 0 1,780 1,798 0
Chlorobenzene 3 121 0 0 121 1 122 0 0 1,218 0 0 1218 1,340 0
sec-Butyl alcohol 2 5 0 0 5 0 5 0 0 1,320 0 0 1,320 1,325 0
Antimony (and its compounds) 4 69 0 1,168 1,237 28 1,265 0 0 0 0 0 0 1,265 0
Diethanolamine 4 971 0 0 971 0 971 0 0 0 0 0 0 971 0
Cumene 3 7 0 0 7 0 7 0 0 654 0 0 654 661 0
Dibutyl phthalate 4 117 0 0 117 0 117 0 0 464 0 0 464 581 0
Acetophenone 3 117 0 0 117 0 117 0 0 356 0 0 356 473 0
1,4-Dichlorobenzene 2 120 0 0 120 2 122 0 0 349 0 0 349 472 0
Pyridine 1 2 0 0 2 0 2 0 0 466 0 0 466 468 0
Hydrogen fluoride 1 370 0 0 370 0 370 0 0 0 0 0 0 370 0
Anthracene 3 4 0 0 4 0 4 0 0 356 0 0 356 360 0
1,2-Dichloroethane 4 119 0 0 119 0 119 0 0 226 0 0 226 344 0
Biphenyl 2 6 0 0 6 0 6 0 0 271 0 0 271 217 0
Cobalt (and its compounds) 1 272 0 0 272 0 272 0 0 0 0 0 0 272 0
1,2-Dichlorobenzene 4 11 0 0 11 0 11 0 0 234 0 0 234 245 0
N,N-Dimethylaniline 1 1 0 0 1 0 1 0 0 241 0 0 241 242 0
Selenium (and its compounds) 2 40 0 195 235 6 241 0 0 0 0 0 0 241 0
Phthalic anhydride 1 1 0 0 1 0 1 0 0 237 0 0 237 238 0
Carbon tetrachloride 1 227 0 0 227 0 227 0 0 0 0 0 0 227 0
Methyl acrylate 2 0 0 0 0 0 0 0 0 116 0 0 116 116 0
Butyl acrylate 1 116 0 0 116 0 116 0 0 0 0 0 0 116 0
4,6-Dinitro-o-cresol 1 1 0 0 1 1 2 0 0 15 0 0 15 17 0
p-Nitroaniline 1 1 0 0 1 1 2 0 0 14 0 0 14 15 0
2,6-Dinitrotoluene 1 0 0 0 0 1 1 0 0 12 0 0 12 14 0
Hexachloroethane 1 0 0 0 0 1 1 0 0 12 0 0 12 14 0
2,4-Dinitrotoluene 1 0 0 0 0 1 1 0 0 10 0 0 10 11 0
Hexachlorocyclopentadiene 1 0 0 0 0 1 1 0 0 9 0 0 9 10 0
Nitrobenzene 2 1 0 0 1 0 1 0 0 7 0 0 7 9 0
Ethyl acrylate 1 5 0 0 5 0 5 0 0 0 0 0 0 5 0
Silver (and its compounds) 1 1 0 0 1 1 2 0 0 0 0 0 0 2 0
Triethylamine 1 2 0 0 2 0 2 0 0 0 0 0 0 2 0
Diphenylamine 1 0 0 0 0 0 0 0 0 0 0 0 0 0.2 0
Total 785 4,295,667 1,434 1,303,075 5,600,177 26,417 5,626,593 100 740,172 5,632,877 39,815 0  5672,692 12,033,458 100
| (devel al or reproductive toxicant) (see Chapter 8).
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Releases and Transfers by Parent Company

The 16 NPRI cement facilities are owned
by seven parent companies. The 110 TRI
cement facilities are owned by 25 parent
companies. Four of these parent companies
own facilities in both countries: Essroc
(Italcementi Group), Holcim, Lafarge and
Lehigh (HeidelbergCement Group). Lafarge
owns almost half of the cement facilities
reporting to NPRI (7 out of 16 facilities) and
its US facilities are among the most numerous
of those reporting to TRI (13 facilities).
CEMEX, a Mexican company, owns the
most facilities reporting to TRI of any parent
company (15 facilities). It also has over half
of the clinker capacity and cement facilities
operating in Mexico.

« In the United States, CEMEX, Holcim
and Lafarge had about the same clinker
capacity in 2003. Holcim and Lafarge
had 13 TRI facilities each and CEMEX
had 15 reporting for 2003.

o Two Holcim cement plants, in Dundee,
Michigan, and in Clarksville, Missouri,
reported the largest total releases
in 2003. The Holcim Dundee plant
reported total releases of 865,000 kg,

15 percent of the total reported by all
TRI cement facilities. This facility uses
a wet kiln process, which produced
800,000 metric tonnes of clinker in
2003, and burns petroleum coke and
alternate fuels. In 2003, whole tires
represented 10 percent of their total
fuel. They have invested in a scrubber/
oxidizer pollution control system that
they are installing and testing. They
also do monitoring for organics and
metals as part of their non-hazardous
waste state-permitting process. The
Holcim Clarksville plant reported total
releases of 634,000 kg, 11 percent of the
total reported by TRI cement facilities.
This facility also uses a wet kiln process
with an electrostatic precipitator on
the kiln and baghouses at various
locations around the plant. It produced
approximately 1,164,000 metric tonnes
of clinker in 2003 and burns petroleum
coke (70 percent) and alternate fuels

Table 3-5. Clinker Capacity, by Parent Company

Parent Company

Canada

Ciment Québec Inc./Italcementi Group
Essroc Cement Corp./Italcementi Group
Federal White Cement Ltd.

Holcim (St. Lawrence Cement)

Lafarge

Lehigh

St. Marys Cement

Total for Canada
not including hydrochloric and sulfuric acids**

United States

Allegheny Mineral Corp.

Ash Grove Cement

Buzzi Unicem

California Portland Cement

Capitol Aggregates Ltd.

CEMEX (Cementos Mexicanos)
Coastal Cement Company
Continental Cement Co.

Eagle Materials Inc.

Essroc Cement Corp./Italcementi Group
Florida Rock Industries Inc.

GCC Groupo Cimentos de Chihuahua
Giant Cement Holding Inc.

Hanson Permanente Cement Inc.
Holcim

Lafarge

Lehigh

Mitsubishi Materials Corp.

Monarch Cement Co.

National Cement Co./The Vicat Group
Rinker Materials Corp.

Salt River Materials Group - Pima-Maricopa Indian Community
Suwannee American Cement

TXI Operations LP

Titan America

Total for United States
not including hydrochloric and sulfuric acids**

Number

of Facilities
Reporting
to PRTR

[N CREI NCIN

16
16

110
110

Total Reported Releases

Clinker Capacity* 0On- and Off-site, 2003

Average Releases

2003 Matched Chemicals and Industries

Average Releases
and Transfers per Metric
Tonne Clinker Capacity

per Metric Tonne  Total Reported Amounts of
Clinker Capacity Releases and Transfers, 2003

000 Metric Tonnes % kg % (kg/000 Metric Tonnes) kg % (kg/000 Metric Tonnes)
For 2002
854 5 3 0.003 0.003 3 0.002 0.003
1,116 7 50,798 56 45.5 50,798 40 455
929 6 155 0.2 0.2 155 0.1 0.2
2,783 17 5,502 6 2.0 7,882 6 2.8
5,564 35 25,657 28 46 59,296 16 10.7
2,108 13 802 1 0.4 1,972 2 0.9
2,619 16 8,457 9 3.2 8,457 7 32
15,973 100 91,374 100 5.1 128,563 100 8.0
15,973 40,674 2.5 77,863 49
For 2003
286 03 15,925 0.3 55.7 15,925 0.1 55.7
7,174 8 576,634 10 80.4 698,782 6 97.4
8,219 9 200,340 4 244 4,512,253 37 549.0
3,301 4 77,293 1 234 77,293 1 234
868 1 21,987 04 253 30,961 0.3 357
12,171 14 109,310 2 8.6 120,108 1 9.4
392 04 11 0.0002 0.03 11 0.0001 0.03
549 1 37,476 1 68.3 624,819 5 1,138.1
1,651 2 52,510 1 318 52,510 0.4 318
4,442 5 155,497 3 35.0 187,063 2 42.1
726 1 257 0.005 0.4 257 0.002 0.4
1,292 1 13,004 0.2 10.1 13,004 0.1 10.1
1,243 1 87,846 2 70.7 117,509 1 94.5
1,497 2 15,209 0.3 10.2 15,209 0.1 10.2
12,987 14 2,486,672 a4 191.5 3,353,481 28 258.2
12,731 14 561,297 10 44.1 587,611 5 46.2
8,285 9 409,088 7 49.4 654,999 5 79.1
1,543 2 37,201 1 24.1 37,201 0.3 241
787 1 19,798 0.4 25.2 19,798 0.2 252
1,933 2 983 0.02 0.5 11,082 0.1 5.7
1,533 2 7,259 0.1 47 7,259 0.1 47
1,477 2 700 0.01 0.5 700 0.01 0.5
682 1 132 0.002 0.2 132 0.001 0.2
4,536 5 646,243 11 1425 672,093 6 148.2
1,753 2 93,921 2 53.6 229,397 2 130.9
92,658 100 5,626,593 100 60.7 12,039,458 100 129.9
92,658 2413619 26.0 8,626,483 95.3

* Source: Portland Cement Association, North American Cement Industry Annual Yearbook, 2005 <nttp://www.cement.org/ecori> Year 2002 for Canada and Year 2003 for United States.
** No NPRI facilities reported on hydrochloric acid and one NPRI facility reported on sulfuric acid for 2003. These numbers show the results if the NPRI and TRI reports on sulfuric acid and TRI reports on hydrochloric acid are excluded

(see Tables 3-3 and 3-4).

(30 percent). Some releases change as
the type of material used as alternate
fuel changes. Holcim states that two
of the reasons that the Dundee and
Clarksville plants report high releases

are: 1) the quarries used for both plants
are very high in organic and ammonia-

containing compounds; and 2) the

method of estimating emissions is based
on the most comprehensive stack test

in the country, and that if the plants
had used the default emission factors
(published by EPA or Portland Cement
Association), then their reported TRI
releases would be much lower.

o In Canada, Lafarge had by far the largest
clinker capacity, with almost twice that
of Holcim and Lehigh. Lafarge had
7 NPRI facilities, and Holcim and Lehigh
each had 2 reporting for 2003.

o The Essroc Canada plant in Picton,
Ontario, reported the largest total
releases in NPRI in 2003, with almost
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Table 3-6. Cement Facilities that Received Transfers, by Parent Company, 2003

Parent Company of Receiving Site

Canada

Essroc Cement Corp./Italcementi Group
Federal White Cement Ltd. (from US facilities)
Holcim

Lafarge (from Canadian facilities)

Lafarge (from US facilities)

St. Marys Cement

Ciment Québec Inc.

Total for Canada Cement Facility Transfer Sites
% of Total
Total for Canada Transfer Sites

United States

Ash Grove Cement

Buzzi Unicem

California Portland Cement

Cemex

Continental Cement Co.

Essroc Cement Corp./Italcementi Group (from US facilities)
Essroc Cement Corp./Italcementi Group (from Canadian facilities)
Giant Cement Holding Inc. (from US facilities)

Giant Cement Holding Inc. (from Canadian facilities)
Hawaiian Cement

Holcim (from US facilities)

Holcim (from Canadian facilities)

Lafarge (from US facilities)

Lafarge (from Canadian facilities)

Lehigh

St. Marys Cement

Monarch Cement Co.

Eagle Materials

Rinker Materials Corp.

Titan America

TXI Operations LP

Total for US Cement Facility Transfer Sites
% of Total
Total for US Transfer Sites

51,000 kg or 56 percent of the total
releases reported by NPRI cement
facilities. Most of the releases reported
were for sulfuric acid (50,700 kg). This
facility has dry kilns with a clinker
capacity of 1,116,000 metric tonnes
per year and burns coal, coke and
natural gas. The Lafarge Canada plants

Recycling
of Metals

(kg)

881,240
6,590

0
219,204
167,462
280,062
33,587

1,588,144
1
140,697,314

23,739
371,207
9,335
15,196
2,717
836

0
15,366
0

0
139,717
0
20,051
270,307
47,456
0

7

6,471
12,341
176
10,214

945,135
0.1
680,446,430

Recycling Energy Recovery Treatment
(except metals) (except metals) (except metals)
(kg) (kg) (kg)
0 0 0
0 0 0
0 8,232,642 0
76 22,981 0
0 0 376
0 0 0
0 0 0
16 8,255,623 376
0.001 60 0.003
13,165,417 13,783,039 15,008,189
1,035 17,829,324 650,271
87,936 35,479,423 426,136
2,314 0 0
544 0 0
205,644 12,721,099 437,938
13,115 9,195,284 61,201
0 293,642 0
66,358 25,798,830 541,182
0 200,272 6,910
0 0 0
96,980 26,057,129 691,455
5,709 581,353 0
86,101 34,956,353 146,994
5221 1,624,824 0
0 0 99
0 0 0
0 0 0
0 0 0
65 0 0
75 0 0
9% 4,242,997 32,439
571,191 168,980,529 2,994,627
0.4 55 3
130,077,694 309,933,814 117,788,092

in Brookfield, Nova Scotia, and in
Exshaw, Alberta, reported the next
largest amounts of total releases, with
16,000 kg and 8,000 kg, respectively.
They accounted for 26 percent of the
total releases reported by NPRI cement
facilities. The Brookfield facility has

a dry kiln with clinker capacity of

Metals to Disposal/

Disposal Energy Recovery/

(except metals) Treatment  Total Transfers Received
(kg) (kg) kg %
0 0 881,240 9
0 0 6,590 0
0 313,518 8,546,160 84
0 21,597 263,858 3
0 0 167,839 2
0 0 280,062 3
0 0 33,587 0
0 335,115 10,179,334 100

0 1 5

3,324,058 26,758,458 212,736,475
80,093 102,565 18,687,028 11
36,354 98,292 36,499,348 21
0 319 11,967 0
0 83 15,823 0
3,413 179,446 13,550,258 8
3,353 111,717 9,385,507 5
0 712 294,354 0
3,376 97,988 26,523,099 15
0 4,660 211,842 0
0 26,402 26,402 0
5118 20,854 27,011,253 15
0 0 587,062 0
172,597 321,120 35,703,217 20
0 1,242 1,901,594 1
0 20,105 67,660 0
0 853 853 0
0 200,454 200,460 0
0 0 6,471 0
0 0 12,406 0
0 0 250 0
140,741 15,327 4441812 3
445,045 1,202,137 175,138,664 100

2 1 12
24,793,458 208,498,195  1,471,537,743

486,000 metric tonnes per year and uses
coal, oil and waste as fuel. The Exshaw
facility has two dry kiln lines with a
clinker capacity of 1,297,000 metric
tonnes per year and burns coal and
natural gas. It produced 900,000 metric
tonnes in 2003 (Natural Resources
Canada 2003).

Average releases per tonne of clinker
capacity vary by several orders of
magnitude. This may reflect differences
in operations and fuel use, but also
reflects the differences in estimation
methods and in numbers of chemicals
reported between the countries and
indicates that the varied reporting is
found within each country as well.

Transfers Received, 2003

Cement facilities may receive transfers of
wastes from other facilities for use as fuel,
raw material or to be blended into cement.
Cement kilns play a large role in waste
management in North America. The amount
of a substance in the waste sent for energy
recovery is reported by any facility required
to report on that substance to NPRI and TRI.
Electric utilities and other facilities also send
fly ash and other materials to cement kilns
to be used as a raw material in the making of
cement. Some facilities report these types of
transfers as recycling.

Over half of the pollutants in waste
reported as sent for energy recovery

to TRI and NPRI in 2003 were sent to
cement kilns.

In both Canada and the United States,
most transfers received at cement plants
were for energy recovery (fuel). Over

80 percent in Canada and 95 percent in
the United States of transfers received
by cement facilities were destined to be
burned for energy recovery.

In Canada, the Holcim facility,

St. Lawrence Cement in Mississauga,
Ontario, received the greatest amount
of transfers for energy recovery

(8.2 million kg), all from facilities located
in Canada. They used both blended
solvents and waste oil (which must meet
specific criteria) as fuel, in addition to
burning coal.

In the United States, Lafarge and Holcim
facilities received the largest amounts

of transfers for energy recovery. Both
Lafarge and Holcim have wholly-owned
subsidiaries that manage hazardous
waste. Systech Corporation is owned

Cement Manufacturing Industry
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by Lafarge and Energis LLC is owned
by Holcim.

« The Lafarge facility in Paulding, Ohio,
received 26.2 million kg of transfers for
energy recovery from US TRI facilities
and received almost 1 million kg from
Canadian NPRI facilities. This facility
is also a permitted hazardous waste
treatment facility operated as Systech
Environmental. Systech Environmental
Corp. is a wholly owned subsidiary of
Lafarge North America that supplies
old tires for use as fuel in cement
kilns. Lafarge and Systech operate tire-
derived fuel programs at five cement
plants in the United States and Canada,
including Calera, Alabama; Harleyville,
South Carolina; Joppa, Illinois; Tulsa,
Oklahoma; Whitehall, Pennsylvania;
and St. Constant, Quebec (<http://www]
sysenv.com/frm_index.asp?page=./
public/company.html>).

3.3.2 Change in Total Releases
and Transfers, 2000-2003

Between 2000 and 2003, the change in total
releases and transfers for NPRI and TRI
cement facilities was quite different.

« Total releases and transfers decreased
by 54 percent for NPRI cement facilities
from 2000 to 2003, while those reported
by TRI cement facilities increased by
69 percent.

« Total releases for NPRI cement facilities
decreased by 64 percent although in the
most recent period, 2002 to 2003, there
was an increase. Air emissions decreased
by 65 percent over the time period 2000
to 2003.

« Total releases for TRI cement facilities
decreased by 1 percent from 2000 to
2003, but they increased from 2002
to 2003. Air emissions decreased
by 1 percent from 2000 to 2003, but
increased by 2 percent from 2002
to 2003.

o TRI cement kilns reported releasing
almost 2 million kg of hydrochloric acid
and over 1 million kg of sulfuric acid
into the air in 2003. No air emissions

Table 3-7. Change in Releases and Transfers, NPRI Cement Facilities, 2000-2003

Total Facilities
Total Forms

Releases On- and Off-site

On-site Releases
not including hydrochloric and sulfuric acids*
Air
not including hydrochloric and sulfuric acids*
Surface Water

Underground Injection
Land

0ff-site Releases
Transfers to Disposal (except metals)
Transfers of Metals**

Total Reported Releases On- and 0ff-site
not including hydrochloric and sulfuric acids*

0ff-site Transfers to Recycling
Transfers to Recycling of Metals
Transfers to Recycling (except metals)

Other Off-site Transfers for Further Management
Energy Recovery (except metals)
Treatment (except metals)
Sewage (except metals)

Total Reported Amounts of Releases and Transfers
not including hydrochloric and sulfuric acids*

2000
Number

14
49

kg

252,175
203,760

201,652
153,237
2

0
50,521

2,260
0
2,260

254,435
206,020

21,795
21,795

216,230
227,815

2001
Number

15
66

kg

176,668
132,768

159,248
115,348
115

0
16,570

2,592
350
2,242

179,260
135,360

20,854
20,854

200,114
156,214

Note: Does not include lead and vanadium and their compounds or chemicals added to NPRI list after 2000.
*No NPRI facilities reported on hydrochloric acid and one NPRI facility reported on sulfuric acid for 2000—-2003. These numbers show the results if the NPRI reports on sulfuric acid are omitted.
** Includes transfers of metals and metal compounds to energy recovery, treatment, sewage and disposal.

2002
Number

15
84

kg

82,761
32,332

70,274
20,474
16

0
12,471

350
350
0

83,11
32,682

175,393
174,336
1,057

0
0
0
0

258,504
208,075

2003
Number

16
82

kg

89,605
38,905

70,247
19,547
1,187
0
18,171

1,100
1,100
0

90,705
40,005

31,189
36,019
1,170

0
0
0
0

121,894
77,194

2000-2003 Matched Chemicals and Industries

Change 2002-2003 Change 2000-2003

Number % Number %
1 7 2 14

-2 -2 33 67

kg % kg %

6,844 8 -162,570 -64
6,573 20 -164,855 -81
-27 -0.04 -131,405 -65
-927 -5 -133,690 -87
1,171 7,313 1,185 58,878

0 - 0 -

5,700 11 -32,350 -64
750 214 -1,160 -51

750 214 1,100 -

0 - -2,260 -100

1,594 9 -163,730 -64
7,323 22 -166,015 -81
-138,204 -19 15,394 1A
-138,317 -19 14,224 65
113 11 1,170 -

0 - 0 -

0 - 0 -

0 - 0 -

0 - 0 -
-130,610 -51 -148,336 -54
-130,881 -63 -150,621 -66


http://www.sysenv.com/frm_index.asp?page=./public/company.html
http://www.sysenv.com/frm_index.asp?page=./public/company.html
http://www.sysenv.com/frm_index.asp?page=./public/company.html

2000-2003 Matched Chemicals and Industries

Figure 3-3. Change in Releases and Transfers, NPRI Cement Facilities, 2000—2003 of hydrochloric acid were reported by
NPRI cement facilities, and only one
NPRI facility reported on sulfuric acid.
NPRI Looking at the change from 2000 to 2003
without the releases of hydrochloric

and sulfuric acids, we see that, for TRI,
250,000 air releases decreased by 21 percent
compared to an overall decrease of

1 percent for all matched chemicals
200,000 reported. Indeed, when hydrochloric and
sulfuric acids are included, air releases
increased, by 2 percent, from 2002 to
150,000 - 02000 2003 but decreased by 24 percent when
2001 these two chemicals are excluded.

kilograms

2002 NPRI
@2003 o The NPRI cement facility with the largest

decrease in total releases from 2000
50,000 1 to 2003 was the Lafarge Canada plant
in Exshaw, Alberta, with a decrease of
%T 112,500 kg. This facility operates two
‘ dry kilns. In 2000, the facility converted
to coal from natural gas and has plans

100,000 -

, m _

Air Surface Water Land Off-site Releases  Off-site Transfers burnine al . ial
(transfers to Recycling to start 'urr'nng alternative ma'terla S.
to disposal) Lafarge indicated that production levels

have been fairly stable and that increased
testing has improved estimates leading to
lower numbers.

o The facilities with the next-largest
decreases in total releases were the
Essroc plant in Picton, Ontario, with
a 23,000 kg decrease and the Lafarge
Canada plant in Brookfield, Nova Scotia,
with 18,800 kg.

o These three plants reported the largest
total releases in both 2000 and 2003
among NPRI cement facilities.

o The Lafarge Canada plant in Saint-
Constant, Quebec, reported the largest
increase among NPRI cement facilities—
1,000 kg.
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TRI

The TRI cement facility with the largest
decrease in total releases from 2000 to
2003 was the TXI Operations facility in
Midlothian, Texas—299,000 kg. It had
the fourth-largest total releases among
TRI cement facilities in 2003, down
from the second-largest in 2000. In 2001,
this TXI facility installed a new dry kiln
which burns coal and natural gas, and
which has a baghouse, sulfur scrubber
and regenerative thermal oxidizer. This
has led to reductions in sulfuric acid

of 345,000 kg from 2000 to 2003. The
facility has permits to burn hazardous
waste in the older wet kilns at the facility,
and the hazardous wastes may contain
metals. Releases and disposal of metals,
therefore, are reduced to the extent the
dry kiln is used instead of the wet kilns
and when hazardous wastes used as fuel
contain fewer metals. Releases of zinc
and chromium and their compounds
decreased from 2000 to 2003, however,
releases of manganese and nickel and
their compounds increased.

The facility with the second-largest
decrease, 251,000 kg, was the Lafarge
Midwest plant in Alpena, Michigan.

It had the fifth-largest amount of total
releases for TRI cement facilities in
2003, down from third in 2000. This
facility operates five dry kilns using
coal and petroleum coke as fuel. The
facility indicated that the production
and processes have been stable in recent
years and the decrease was attributable,
in part, to improved estimates due to a
state requirement for additional testing.

Table 3-8. Change in Releases and Transfers, TRI Cement Facilities, 2000-2003

Total Facilities
Total Forms

Releases On- and Off-site

On-site Releases
not including hydrochloric and sulfuric acids*
Air
not including hydrochloric and sulfuric acids*
Surface Water

Underground Injection
Land

0ff-site Releases
Transfers to Disposal (except metals)
Transfers of Metals**

Total Reported Releases On- and 0ff-site
not including hydrochloric and sulfuric acids*

0ff-site Transfers to Recycling
Transfers to Recycling of Metals
Transfers to Recycling (except metals)

Other Off-site Transfers for Further Management
Energy Recovery (except metals)
Treatment (except metals)
Sewage (except metals)

Total Reported Amounts of Releases and Transfers
not including hydrochloric and sulfuric acids*

2000
Number

109
665

kg

5,407,839
2,441,911

4,306,099
1,340,171
123

0
1,101,616

9,380
3,888
5493

5,417,219
2,451,291

485,740
390,365
95,374

1,043,098
1,035,782
7316

0

6,946,057
3,980,129

2001
Number

112
686

kg

4,883,870
1,997,797

4,182,002
1,295,929
13

0

701,855

10,058
3,815
6,243

4,893,928
2,007,855

217,350
206,919
10,431

552,119
533,603
19,176
0

5,664,057
2,777,984

Note: Does not include lead and vanadium and their compounds or chemicals added to NPRI list after 2000.
*No NPRI facilities reported on hydrochloric acid and one NPRI facility reported on sulfuric acid for 2000—2003. These numbers show the results if the TRI reports on sulfuric acid and TRI reports on hydrochloric

acid are excluded.

** Includes transfers of metals and metal compounds to energy recovery, treatment, sewage and disposal.

2002
Number

111
696

kg

5,021,151
2,237,444

4,171,352
1,381,039
217

0

856,127

11,136
1,561
9,575

5,038,892
2,248,579

565,964
552,531
13,433

2,592,852
2,554,336
38,516

0

8,197,708
5,407,395

2003
Number

110
671

kg

5,322,630
2,109,655

4,266,180
1,053,205
1,302

0
1,055,148

22,663
8,452
14211

5,345,293
2,132,318

128,212
625,129
103,084

5,638,108
5,598,293
39,815

0

11,711,614
8,498,639

2000-2003 Matched Chemicals and Industries

Change 2002-2003 Change 2000-2003

Number % Number %
-1 -1 1 1

-25 -4 6 1

kg % kg %
294,873 6 -85,209 -2
-127,789 -6 -332,256 -14
94,828 2 -39,920 -1
-327,834 -24 -286,966 221
1,025 370 1,179 959

0 - 0 -

199,020 23 -46,469 -4
11,521 104 13,283 142
6,892 442 4565 117
4,636 48 8,718 159
306,401 6 -11,926 -1
-116,261 -5 -318,973 -13
162,249 29 242,473 50
72,598 13 234,763 60
89,651 667 7,710 8
3,045,257 117 4,595,010 M
3,043,957 119 4562511 440
1,300 3 32,499 444

0 - 0 -
3,513,906 43 4,765,556 69
3,091,244 57 4,518,510 114
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Figure 3—4. Change in Releases and Transfers, TRI Cement Facilities, 20002003
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Table 3-9. Typical Air Emissions of Toxic Chemicals

from Mexican Cement Plants (Members of Canacem)

Chemical

Arsenic and its compounds

Cadmium and its compounds

Chromium and its compounds

Mercury and its compounds

Benzene

Lead and its compounds

Zinc (with baghouse filters)

Zinc (with electrostatic filters)
Hydrochloric acid (with baghouse filters)
Hydrochloric acid (with electrostatic filters)

Dioxins and furans

Note: Based on production level of 29 million tonnes of clinker in 2003.
Supplied by Canacem, based on AP 42 emission factors.

Air Emissions
(kg/year)

187

79

1,107
1,826
143,660
5,956
8,081
5,088
748,229
2,184,827

grams/year
1.16

o The St. Lawrence Cement plant in
Catskill, New York, reported the largest
increase in total releases from 2000
to 2003 (372,000 kg), primarily as
increases in sulfuric acid. It ranked third
among TRI cement facilities for total
releases in 2003. The facility indicated
that increased releases were due to two
factors: 1) production increases and
2) interference from ammonia (which
comes from natural variations in the raw
materials) resulting in overestimation of
sulfuric acid releases.

o The TXI Riverside Cement plant in Oro
Grande, California, reported the second-
largest increase—157,000 kg. This
facility reported a production increase of
2 percent per year starting in 2001.

o The TRI cement facility with the largest
increase in transfers to energy recovery
(3.6 million kg) was the Buzzi Unicem
USA plant in Greencastle, Indiana,
representing a substantial portion of
the overall increase of 4.6 million kg.
These amounts were transferred from
this facility to another cement plant, the
Essroc facility in Logansport, Indiana.

3.3.3 Mexico Air Releases, 2003

Table 3-9 shows the estimated air emissions
from the 27 Mexican cement plants owned by
the five companies that are members of the
National Chamber of Cement (Canacem) and
that produced 29 million tonnes of cement
clinker in 2003. The air emissions were
estimated by applying the AP 42 emission
factors for Portland cement production
(Canacem 2005).

Cement Manufacturing Industry
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3.3.4 Releases and Transfers
of Mercury and its Compounds

Mercury and its compounds is classified as
a persistent, bioaccumulative toxic (PBT)
chemical that can cause neurological
and developmental damage, especially in
children. Reporting thresholds for mercury
and its compounds are lower than for most
other chemicals on the NPRI and TRI lists.
The alternative threshold reporting for
mercury and its compounds has been a
requirement since the 2000 reporting year
for both NPRI and TRI. Releases of mercury
and its compounds can vary with estimation
methods, variation in raw materials and
fuels, as these change from year to year.

o Releases and transfers of mercury and
its compounds were reported by all
16 NPRI cement facilities for 2003 and
by 104 of the 110 TRI cement facilities.

o On-site air emissions constituted over
90 percent of all releases and transfers of
mercury and its compounds in 2003 for
both NPRI and TRI.

o The 16 NPRI cement facilities
(representing less than 1 percent of the
2,303 NPRI facilities in the matched
database) reported a total of 393 kg of
mercury and its compounds in 2003,
this represented almost 8 percent
of the 5,168 kg of air emissions of
mercury and its compounds reported
by all of the NPRI facilities in the 2003
matched database.

o Air emissions of mercury and its
compounds increased by 52 percent for
NPRI cement facilities from 2000 to
2003. Eleven NPRI facilities reported
increases (includes four facilities that did
not report mercury for 2000) and five
reported decreases for this time period.

o The 104 TRI cement facilities
(representing less than 1 percent
of the 21,513 TRI facilities in the
matched database) reported a total of
5,429 kg of air emissions of mercury
and its compounds. This represented
almost 9 percent of the 61,116 kg
of air emissions of mercury and its

2000-2003 Matched Chemicals and Industries

Table 3—10. Change in Releases and Transfers, NPRI Cement Facilities, Mercury and Mercury Compounds, 2000-2003

Total Facilities
Total Forms

Releases On- and Off-site

On-site Releases
Air
Surface Water
Land

0ff-site Releases
Total Reported Releases On- and Off-site
Off-site Transfers to Recycling

Total Reported Amounts of Releases and Transfers

Facility

Essroc Canada Inc, Italcementi Group

St. Lawrence Cement Inc., Mississauga Cement Plant
Lafarge Canada Inc., Richmond Cement Plant

Lehigh Inland Cement Limited, Inland Cement

Federal White Cement Ltd.

Lafarge Canada Inc., Cimenterie de St-Constant
Lafarge Canada Inc, Exshaw Plant

Lafarge North America, Bath Cement Plant

Lehigh Northwest Cement Limited, Delta Cement Plant
Lafarge Canada Inc., Kamloops Plant

Lafarge Canada Inc., Woodstock Plant

Lafarge Canada Incorporated, Brookfield Cement Plant
St. Marys Cement Inc., St. Marys Plant

Ciment St-Laurent, Usine de Joliette

Ciment Québec Inc., Cimenterie de St-Basile

St. Marys Cement Inc., Bowmanville Plant

2000 2001 2002 2003 Change 2002-2003 Change 2000-2003
(kg) (kg) (kg) (kg) kg % kg %
12 15 15 16 1 7 4 33
12 15 15 16 1 7 4 33
kg kg kg kg kg % kg %
267 284 299 394 95 32 121 48
259 284 298 393 95 32 134 52
0.01 0.03 0.02 0.2 0.2 1,313 0.2 1,638
8 0 1 1 03 44 7 -89
0 0 0 0 0 - 0
261 284 299 394 95 32 121 48
0 0 0 0 0 - 0
267 284 299 394 95 32 121 48
Tahle 3—11. On-site Air Emissions of Mercury and Mercury Compounds, NPRI Cement Facilities, 2000-2003
Forms Air Emissi
2000 2001 2002 2003 2000 2001 2002 2003 Change 2000-2003
City, Province Number Number Number Number (kg) (kg) (kg) (kg) (kg)
Picton, ON 1 1 1 1 90 82 93 94 4
Mississauga, ON 1 1 1 1 53 8 2% 65 12
Richmond, BC 1 1 1 1 17 40 38 40 23
Edmonton, AB 2 1 1 1 @ 9 12 40 40
Woodstock, ON & & & 1 @ @ o 36 36
St-Constant, C 1 1 1 1 10 10 28 21 17
Exshaw, AB 1 1 1 1 7 10 18 11
Bath, ON * 1 1 1 * 32 16 16 16
Delta, BC 1 1 1 1 1 7 5 14 13
Kamloops, BC 1 1 1 1 12 16 12 11 -1
Woodstock, ON 1 1 1 1 2 21 11 11 -11
Brookfield, NS 1 1 1 1 8 5 6 8 03
St. Marys, ON & 1 1 1 @ 8 7 7 7
Joliette, QC 1 1 1 1 18 19 12 4 -14
St-Basile de Portneuf, QC 1 1 1 1 2 2 3 3 0.3
Bowmanville, ON 1 1 1 1 20 20 21 0 -20
12 15 15 16 259 284 298 393 134

Total for NPRI Cement Facilities

*Did not report on mercury and its compounds for 2000.

compounds? reported by all of the
TRI facilities in the matched database
in 2003.

2 One facility reported 1,530 kg of releases of mercury
and its compounds for 2003 and later revised the amount
to 72 kg. The revised amount is used in this section of
the report, but was not received in time to use in other
sections and chapters of the report.

« Air emissions of mercury and its

compounds increased by 1 percent

for TRI cement facilities from 2000

to 2003. There were 57 TRI cement
facilities that reported increases from
2000 to 2003, three reported no change,
and 53 reported decreases for that

time period.

The cement facility with the largest
releases and transfers of mercury and

its compounds was the TRI facility,
Lehigh Southwest Cement in Tehachapi,
California, with total releases and
transfers of 1,176 kg in 2003, an increase
of 6 kg over 2000. All of this facility’s
releases and transfers were air emissions.
The facility indicated on its TRI form
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Table 3—12. Change in Releases and Transfers, TRI Cement Facilities, Mercury and Mercury Compounds, 2000-2003

Total Facilities
Total Forms

Releases On- and Off-site
On-site Releases
Air
Surface Water
Land
0ff-site Releases
Total Reported Releases On- and Off-site

Off-site Transfers to Recycling

Total Reported Amounts of Releases and Transfers

2000
(kg)

104
109

kg

6,399
5373

1
1,025

4
6,402

6
6,408

2001
(kg)

109
112

kg

6,217
5515
2

700

23
6,240
1
6,241

2002
(kg)

104
108

kg

6,114
5,437

0.

677
33
6,147
23
6,169

03

2003
(kg)

104
105

kg

5,938

5429
0.11

509

9
5,947
16
5,963

Change 2002-2003

-206

-0.1

Change 2000-2003
kg %
0 0
-4 -4
kg %
-460 -1
56 1
-0.5 -80
-516 -50
5 138
-455 -1
10 179
-445 -1

Note: One facility (Lehigh Cement Co., Mitchell, Indiana) reported 1,530 kg of releases for 2003 and later revised the amount to 72 kg. The revised amount is used in this section of the report, but was not received in time to use in other sections

and chapters of this report.

Table 3—13. On-site Air Emissions of Mercury and Mercury Compounds, TRI Cement Facilities, 2000-2003

Facility

Lehigh Southwest Cement Co., Lehigh Portland Cement Co.
Ash Grove Cement Company

Florida Crushed Stone Co. Cement, Rinker Materials
Giant Cement Co.

St Lawrence Cement Co.

Hanson Permanente Cement

Lafarge Building Materials Inc.

Ash Grove Cement Co.

RMC Pacific Materials, Cemex

Cemex California Cement LLC

Ash Grove Cement Co.

Essroc Cement Corp., Italcementi Group (Easton Road)
Essroc Cement Corp., Italcementi Group

Holcim (US) Inc., Clarksville Plant

Puerto Rican Cement Co. Inc.

National Cement Co of Alabama Inc.

Lehigh Cement Company

Lafarge Midwest Inc., Including Systech Environmental
Mitsubishi Cement Corp.

Lehigh Cement Co.*

Subtotal for 20 TRI Cement Facilities with Largest Total in 2003
% of Total
Total

City, State

Tehachapi, CA
Durkee, OR
Brooksville, FL
Harleyville, SC
Catskill, NY
Cupertino, CA
Ravena, NY
Chanute, KS
Davenport, CA
Victorville, CA
Foreman, AR
Nazareth, PA
Logansport, IN
Clarksville, MO
Ponce, PR
Ragland, AL
Mason City, IA
Fredonia, KS
Lucerne Valley, CA
Mitchell, IN

Forms Air Emissions
2000 2001 2002 2003 2000 2001 2002 2003 Change 2000-2003
Number Number Number Number (kg) (kg) (kg) (kg) (kg)
1 1 1 1 1,170 1,155 1,064 1,176 6
1 1 1 1 89 99 261 261 172
2 2 2 1 1 1 6 259 257
1 1 1 1 20 15 239 228 207
1 1 1 1 14 20 62 192 178
1 1 1 1 96 227 205 190 9%
1 1 1 1 17 17 17 180 162
1 1 1 1 85 22 147 154 69
1 1 1 1 148 148 151 143 -5
1 1 1 1 70 97 7 138 67
1 1 1 1 76 73 67 115 40
1 1 1 1 113 55 126 113 0
1 1 1 1 78 27 572 104 25
1 1 1 1 15 20 102 95 80
* 1 1 1 * 105 102 95 95
1 1 1 1 92 90 89 94 3
* 1 1 1 * 71 45 82 82
1 1 1 1 88 83 77 77 -11
1 1 1 1 71 74 75 75 4
1 1 1 1 73 72 68 69 -4
19 21 21 20 2,317 2470 3483 3,840 1,523
1 19 19 19 43 45 64 n
109 112 108 105 5373 5,515 5431 5,429 56

* This facility revised the amount reported for 2003. The revised amount is used in this section of the report, but was not received in time to use in other sections and chapters of this report.

that production had increased by

1 percent in 2003.

The TRI cement facility with the largest
increase in air releases of mercury and
its compounds from 2000 to 2003 was
Florida Crushed Stone Co. Cement,
Rinker Materials, in Brooksville, Florida,
with 259 kg of air releases in 2003, or an
increase of 257 kg from 2000.

The NPRI cement facility with the largest
releases and transfers was the Essroc
Cement facility in Picton, Ontario, with
94 kg in 2003, all as air releases and an
increase of 4 kg over 2000.

The NPRI cement facility with the largest
increase in air releases of mercury and
its compounds from 2000 to 2003 was
Lehigh Inland Cement in Edmonton,
Alberta, with 40 kg of air releases in
2003. This 40-kg increase accounts for
nearly one-third of the total increase

in air releases reported for mercury

and its compounds from NPRI cement
manufacturing facilities. This facility
operates a dry process and uses coal

as its primary fuel. The facility did

not submit a report for mercury and

its compounds for 2000. The facility
indicated that mercury is introduced
through the raw materials. The facility
also indicated that the increase was due
to increased production, a new area
being mined for limestone starting in
2002, and the switch from the use of
natural gas to coal as fuel in 2003.

The St. Marys Cement plant in
Bowmanville, Ontario, reported the
largest decrease in air releases of
mercury and its compounds, with a
decrease of 20 kg in air releases from
2000 to 2003. The facility operates a dry
process and burns coal and petroleum
coke. The facility indicated on its NPRI
form that a decrease of over 7 percent in
production led to the reduction. Also,
they have changed the way they estimate
emissions with increased stack testing
that affect some estimates.

The Mexican Cement Association
estimated that 27 cement kilns in

Cement Manufacturing Industry
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Mexico emit 1,826 kg of mercury and its
compounds to the air (Canacem 2005).

The Canadian mercury inventory
estimated mercury releases at 8,026 kg
in 2000, with cement kilns contributing
313kg, or 4percent, of the total
(Environment Canada 2002) and about
21 percent higher than the NPRI amount
for 2000. The final Mexican mercury
inventory estimated emissions from the
cement sector at 0.0105 tonnes per year
(10.5 kg/yr), 0.03 percent of the national
total of 31.293 tonnes per year (Acosta and
Associates 2000). For the year 1999, the
US National Emissions Inventory estimated
air emissions of mercury compounds at
227,658 pounds (103,265 kg). Cementmanu-
facturing contributed 3.5 percent of that
total (8,038 pounds or 3,645 kg) (<http://
www.epa.gov/air/data/reports.html]>).

3.3.5 Releases and Transfers
of Lead and its Compounds

Lead and its compounds is classified as a
persistent, bioaccumulative toxic (PBT)
chemical that can cause developmental
damage, especially in children. It is
a probable human carcinogen and a
recognized developmental and reproductive
toxicant. Reporting thresholds for lead and
its compounds are lower than for most other
chemicals on the NPRI and TRI lists. The
alternative threshold reporting for lead and
its compounds has been a requirement since
the 2001 reporting year for TRI and the 2002
reporting year for NPRI. For information
on health and environmental impacts, see
<http://www.hc-sc.gc.ca/iyh-vsv/environ/
lead-plomb_e.html> and <http://www.epa|
gov/lead/> and the Taking Stock 2001 report
<http://www.cec.org/takingstock>.

o Releases and transfers of lead and its
compounds were reported by 7 of the
16 NPRI cement facilities for 2003 and
by 105 of the 110 TRI cement facilities.

« NPRI cement facilities reported releasing
625 kg of lead and its compounds
to the air in 2003, and TRI facilities
reported 13,271 kg. The Mexican
Cement Association estimated that

Table 3—14. Change in Releases and Transfers, NPRI Cement Facilities,

Lead and Lead Compounds, 2002-2003

Total Facilities
Total Forms

Releases On- and Off-site
On-site Releases
Air
Surface Water
Land
0ff-site Releases
Total Reported Releases On- and Off-site
0ff-site Transfers to Recycling

Total Reported Amounts of Releases and Transfers

2002 2003 Change 2002-2003

Number ~ Number Number %
6 7 1 17

6 7 1 17
kg kg kg %
586 649 63 1
583 625 43 7
3 23 20 645

0 0 0 -

0 0 0 -
586 649 63 1
0 0 0 -
586 649 63 1

Table 3—15. On-site Air Emissions of Lead and Lead Compounds, NPRI Cement Facilities, 2002—-2003

2000-2003 Matched Chemicals and Industries

Forms Air Emissions

2002 2003 2002 2003 Change 2002-2003
Facility City, Province Number Number (kg)  (kg) (kg)
Lafarge Canada Inc., Woodstock Plant Woodstock, ON 1 1 289 282 -8
Lafarge Canada Inc., Cimenterie de St-Constant St-Constant, QC 1 1 185 182 -3
Federal White Cement Ltd. Woodstock, ON * 1 * 119 119
St. Marys Cement Inc., St. Marys Plant St. Marys, ON 1 1 24 22 -2
Lehigh Inland Cement Limited, Inland Cement Edmonton, AB 1 1 18 20 3
Lafarge Canada Inc., Kamloops Plant Kamloops, BC 1 1 1 1 -1
St. Marys Cement Inc., Bowmanville Plant Bowmanville, ON 1 1 65 0.01 -65
Total for NPRI Cement Facilities 6 1 583 625 43

* Did not report for lead and its compounds for 2002.

27 cement facilities in Mexico released
5,956 kg of lead and its compounds to air
(Canacem 2005).

+ The 649 kg of lead and its compounds
reported released by the seven NPRI
cement facilities represented only a small
fraction of the more than 3 million kg
released by all NPRI facilities in the
matched database for 2003.

On-site air emissions constituted over

96 percent of all releases of lead and its
compounds in 2003 for NPRI cement
facilities, with surface water discharges
constituting the other 4 percent.

Overall, air emissions of lead and its
compounds from NPRI cement facilities
increased by 7 percent from 2002 to 2003

and increased by 10 percent from TRI
cement facilities.

The 256,853 kg of lead and its
compounds reported released by the

105 TRI cement facilities represented
about 1 percent of the more than

36 million kg released by all TRI facilities
in the matched database for 2003.


http://www.epa.gov/air/data/reports.html
http://www.epa.gov/air/data/reports.html
http://www.hc-sc.gc.ca/iyh-vsv/environ/lead-plomb_e.html
http://www.hc-sc.gc.ca/iyh-vsv/environ/lead-plomb_e.html
http://www.epa.gov/lead/
http://www.epa.gov/lead/
http://www.cec.org/takingstock
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Table 3—16. Change in Releases and Transfers, TRI Cement Facilities,

Lead and Lead Compounds, 2002-2003

Total Facilities
Total Forms

Releases On- and Off-site
On-site Releases
Air
Surface Water
Land
0Off-site Releases
Total Reported Releases On- and Off-site
0ff-site Transfers to Recycling

Total Reported Amounts of Releases and Transfers

2002
Number

107
108

kg

286,524
12,012
68
274,443

538
281,062
5,159
292,221

2003
Number

105
107

kg

253,100
13,271
132
239,697

3,153
256,853
11,960
268,813

Number

-2
-1

kg

-33,423
1,258
64
-34,746

3,215
-30,209
6,801
-23,407

Change 2002-2003

%

-2
-1

%

-12
10
94

-13

5917
-1
132

-8

Note: One facility reported 15,955 kg of air releases for 2003 and later revised the amount to 222 kg. The revised amount is used
in this chapter, but was not received in time to use in other chapters of this report.

Table 3—17. On-site Air Emissions of Lead and Lead Compounds, TRI Cement Facilities, 2002-2003

Facility

Lone Star Industrial Inc., Buzzi Unicem

River Cement Co. (dba Buzzi Unicem USA Inc.)*

Ash Grove Cement Co.*

National Cement Co. of Alabama Inc.

Essroc Cement Corp., Italcementi Group (Easton Road)*
Holcim US Inc.

Essroc Cement Corp, Italcementi Group™*

Puerto Rican Cement Co. Inc.*

Lehigh Cement Company

Holcim (US) Inc., Dundee Plant

Lehigh Cement Company

Florida Rock Industries Inc. Thompson S Baker Cement Plant
Holcim (US) Inc., Clarksville Plant

Holcim (US) Inc., Artesia Plant

Lehigh Cement Co.*

Lehigh Southwest Cement Co., Lehigh Portland Cement Co.*
Lehigh Cement Co.

Ash Grove Cement Co.

Florida Crushed Stone Co. Cement, Rinker Materials

Rinker Materials Inc.

City, State

Maryneal, TX
Festus, MO
Louisville, NE
Ragland, AL
Nazareth, PA
Mason City, IA
Speed, IN
Ponce, PR
Union Bridge, MD
Dundee, MI
Mason City, IA
Newberry, FL
Clarksville, MO
Artesia, MS
Mitchell, IN
Tehachapi, CA
North York, PA
Leamington, UT
Brooksville, FL
Miami, FL

Forms Air Emissions

2002 2003 2002 2003 Change 2002-2003
Number Number (kg) (kg) (kg)
1 1 2,112 2,822 710
1 1 2,212 2,224 12
1 1 590 598 8
1 1 287 577 291
1 1 420 380 -39
1 1 40 340 300
1 1 338 322 -17
1 1 327 305 -22
1 1 257 303 46
1 1 64 300 236
1 1 178 260 82
1 1 215 242 27
1 1 159 242 83
1 1 27 233 206
1 1 142 222 80
1 1 308 203 -105
1 1 131 186 56
1 1 30 179 149
1 1 3 172 169
1 2 39 160 121

* These facilities revised the amount reported for 2002 and/or 2003. The revised amount is used on this table, but was not received in time to use in other tables of this report.

For TRI, air emissions were 5 percent
and on-site land releases were 93 percent
of total releases of lead and its
compounds from TRI cement facilities.
While on-site land releases from TRI
cement facilities decreased by 13 percent
from 2002 to 2003, on-site air emissions
increased by 10 percent.

The TRI facility with the largest air
emissions of lead and its compounds in
2003 was Lone Star Industrial, owned by
Buzzi Unicem in Maryneal, Texas, with
2,822 kg in 2003, an increase of 710 kg
from 2002. The facility indicated on its
TRI form that production had increased
by 7 percent in 2003.

The TRI facility with the second-largest
air emissions of lead and its compounds
in 2003 was the Buzzi Unicem plant,
River Cement Co. located in Festus,
Missouri, with 2,224 kg in 2003, an
increase of 12 kg from 2002. The

facility indicated on its TRI form that
production had increased by 5 percent
in 2003.

The TRI facility with the third-largest
air emissions of lead and its compounds
in 2003 was the Ash Grove Cement Co.
plant located in Louisville, Nebraska,
with 598 kg in 2003, an increase of 8 kg
from 2002. The facility indicated on its
TRI form that production had decreased
by 1 percent in 2003.

The NPRI facility with the largest air
emissions of lead and its compounds in
2003 was the Lafarge Canada plant in
Woodstock, Ontario, with air emissions
of 282 kg in 2003, a reduction of 8 kg
from 2002.

The Lafarge Canada plant in Saint-
Constant, Quebec, had the second-
largest air emissions of lead and its
compounds in 2003 among NPRI
cement facilities, with 182 kg, a decrease
of 3 kg from 2002.

The Federal White Cement plant in
Woodstock, Ontario, had the third-
largest air emissions in 2003 with

119 kg. It did not report on lead and its
compounds to NPRI for 2002.

Cement Manufacturing Industry
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3.3.6 Releases of Dioxins and Furans

Dioxins and furans are considered to be
persistent, bioaccumulative toxic compounds.
Some dioxin and furan congeners are
carcinogens, suspected endocrine disruptors,
and suspected neurological, developmental
and reproductive toxicants. Dioxins and
furans are released into the air, as reported
by TRI and NPRI cement facilities.

Both TRIand NPRIrequired the reporting
of dioxins and furans beginning with the
2000 reporting year. Both TRI and NPRI
cement facilities must report if they employ
10 or more individuals. The TRI reporting
threshold is 0.1 grams per year, based on
the total grams of 17 congeners. NPRI
reporting does not depend on a threshold
amount, instead NPRI facilities report only
for specific activities. All Portland cement
facilities are required to report dioxins,
furans and hexachlorobenzene to NPRI. (See
Chapter 8 for further information on dioxin
and furan reporting.)

Dioxins and furans are created as
unintended byproducts during combustion
and industrial activities. Available data
indicate that the formation of dioxins and
furans in cement kilns is highly dependent
on post—combustion, temperature, time,
and the presence of a reaction surface.
Dioxins and furans can be created as exhaust
gases cool through a temperature range
of 450 to 200°C (WBCSD 2002). Quickly
cooling exhaust gases through this critical
temperature window is a well-demonstrated
technology for reducing dioxin and furan
emissions from cement plants (EPA 1998).
The US limit for new and existing cement
kilns is 0.2 ng-iTEQ/dscm (dry standard
cubic meter), with testing every two and
a half years. The dioxin/furan standard is
identical for all cement kilns, regardless
of whether or not the cement kiln burns
hazardous waste as fuel. The Mexican federal
limit is 0.2 ng-iTEQ/dscm, with testing once
a year or every two years, depending on the
amount of alternate fuels used. There is no
federal Canadian limit (WBCSD 2005b).

Most cement plants interviewed indicated
they used the EPA AP 42 emissions factor
for their air release estimates of dioxins and

Table 3—18. NPRI Cement Facilities, Total Releases of Dioxins/Furans (Grams-iTEQ), 2000-2003

Facility

Lafarge Canada Inc., Cimenterie de St-Constant

St. Marys Cement Inc., Bowmanville Plant

Essroc Canada Inc., Italcementi Group

Ciment St-Laurent, Usine de Joliette

Ciment Québec Inc., Cimenterie de St-Basile

Lafarge Canada Incorporated, Brookfield Cement Plant
Lafarge Canada Inc., Woodstock Plant

St. Marys Cement Inc., St. Marys Plant

St. Lawrence Cement Inc., Mississauga Cement Plant
Lafarge Canada Inc, Exshaw Plant

Lafarge Canada Inc., Kamloops Plant

Lafarge Canada Inc., Richmond Cement Plant

Lafarge North America, Bath Cement Plant

Lehigh Northwest Cement Limited, Delta Cement Plant

Total for NPRI Cement Facilities

Note: Grams-iTEQ as reported are based on toxic equivalency factors developed by international convention adopted in 1983 (see Chapter 8.)

* Did not report on dioxins/furans for 2000.

furans. The rating of these emission factors is
“below average” and “poor” (EPA 1994).

« Fourteen of the 16 NPRI cement
facilities submitted a form for dioxins
and furans for 2003, while 11 had
reported for 2000. The 14 NPRI cement
facilities (representing 4 percent of the
336 NPRI facilities reporting on dioxins
and furans for 2003) reported a total of
1.44 grams-iTEQ, which represented 0.5
percent of the 280 grams-iTEQ reported
by all NPRI facilities for 2003.

Forms

Total Releases of Dioxins/Furans

2000 2003

City, Province Number

St-Constant, QC
Bowmanville, ON
Picton, ON
Joliette, QC
St-Basile de Portneuf, QC
Brookfield, NS
Woodstock, ON
St. Marys, ON
Mississauga, ON
Exshaw, AB
Kamloops, BC
Richmond, BC
Bath, ON

Delta, BC

O T T S S T

"

Overall, there was an increase of

0.223 grams-iTEQ from 2000 to 2003,
an increase of 18 percent in releases

of dioxins and furans from NPRI
cement facilities.

The Lafarge cement facility in Saint-
Constant, Quebec, reported the largest
amount of releases, 0.391 grams-iTEQ,
which was an increase of 0.293 grams-
iTEQ over 2000. The St. Lawrence
Cement facility in Mississauga, Ontario,
reported the largest releases in 2000,
with 0.396 grams-iTEQ, but showed

Number

— e e e e e e e e e e e

2000 2003 Change 2000-2003
(grams-iTEQ)  (grams-iTEQ) (grams-iTEQ)

0.098 0.391 0.293

* 0.226 0.226
0.214 0.153 -0.061
0.103 0.152 0.049
0.120 0.140 0.020
0.120 0.111 -0.009
0.100 0.100 0.000

* 0.073 0.073
0.396 0.060 -0.336

* 0.020 0.020
0.000 0.013 0.013
0.002 0.002 0.000
0.059 0.000 -0.059
0.006 0.000 -0.006
1.218 1.441 0.223

a reduction of 0.336 grams-iTEQ for
2003. This plant cited better process
controls, improved efficiency and better
burning rates to account for decreases in
NPRI reporting.

Of the 115 TRI cement facilities
reporting in 2000 and/or 2003,

93 reported on dioxins and furans

for 2000 and 81 reported for 2003.

TRI facilities report in grams rather
than grams-iTEQ, as in NPRI. They
also report the distribution of the

17 congeners if it is known. With



Table 3—19. TRI Cement Facilities with Largest Total Releases of Dioxins/Furans (Grams or Grams-iTEQ) in 2000 and 2003

Facility City, State
CEMEX Inc., Dixon Cement Plant Dixon, IL

Ash Grove Cement Co. Foreman. AR
Giant Cement Co Harleyville, SC
Holcim (US) Inc., Clarksville Plant Clarksville, MO
CEMEX Inc Brooksville. FL
Holcim US Inc., Holly Hill Plant Holly Hill, SC
Lone Star Industries Inc., Buzzi Unicem Pryor, 0K
Lafarge Building Materials Inc., Roberta Plant Calera, AL
River Cement Co., Buzzi Unicem Festus, MO
Lafarge North America Seattle, WA
Roanoke Cement Co., Titan America Troutville, VA
Essroc Cement Corp., Italcementi Group Logansport, IN
Lafarge Midwest Inc., Including Systech Environmental Fredonia, KS
GCC Dacotah, Groupo Cimentos de Chihuahua Rapid City, SD

Essroc Cement Corp., Italcementi Group Speed, IN
Mitsubishi Cement Corp.

Lehigh Cement Co Vansville

Lafarge N.A. (Including Systech Env Corp.)
Lafarge Building Materials Inc Ravena, NY
Essroc Cement Corp., Italcementi Group (Prospect Street) Nazareth, PA
Arizona Portland Cement Co., California Portland Cement Rillito, AZ

Fleetwood, PA
Paulding, OH

Lone Star Industrial Inc., Buzzi Unicem Maryneal, TX
Lone Star Industries Inc., Buzzi Unicem Oglesby, IL
Ash Grove Cement Co, Chanute, KS
Lehigh Cement Co, North York, PA
National Cement Co, of Alabama Inc Ragland, AL
Monarch Cement Co. Humboldt, KS
Holcim (US) Inc., Artesia Plant Artesia, MS
Subtotal

% of Total

Total for TRI Cement Facilities

of Dioxins/Furans

Lucerne Valley, CA

Total Rel
2000 2003 Change 2000-2003
(grams) grams Rank (grams)
147 17.34 1 15.87
24.57 14.89 2 -9.68
1.22 11.17 8 9.95
3.60 10.70 4 7.10
381 10.06 5 6.25
22.00 8.51 6 -13.49
1.96 8.45 7 6.49
0.14 8.03 8 7.89
240 6.91 9 451
1.06 3.15 10 2.09
3.26 3.13 11 -0.13
18.62 2.78 12 -15.83
2.32 2.66 13 0.34
0.44 2.64 14 221
2.89 2.57 15 -0.32
0.00 2.54 16 2.54
2.10 240 17 0.30
1.60 2.08 18 0.48
1.89 2.01 19 0.12
9.35 1.70 20 -7.65
0.45 1.61 22 1.16
1.40 1.46 24 0.06
0.69 0.65 34 -0.04
26.81 0.61 36 -26.21
0.29 0.58 37 0.29
47.50 0.01 71 -47.49
13.32 0.00 -- -13.32
13.00 0.56 39 -12.44
208.14 129.19 -18.95
69 86
299.99 150.11 -149.88

(grams-iTEQ)

2000 2003
grams-iTEQ Rank

Change 2000-2003
(grams-iTEQ)

0.19 * 2.22 1 2.03
3.59 111 4 -2.48
0.10 1.29 3 1.19
0.33 0.71 5! 0.38
0.74 * 1.96 2 121
0.08 * 0.36 8 0.28
0.08 0.26 13 0.18
0.15 * 043 6 0.29
0.29 0.28 10 -0.01
1.60 0.27 11 -1.33
0.09 0.10 22 0.01
0.26 0.23 17 -0.03

- ¥k - -— -
0.19 0.21 18 0.03
0.34 0.20 20 -0.15
0.32 0.25 14 -0.07
1.40 0.23 15 -1.17
0.06 0.26 12 0.19
0.20 * 0.21 19 0.01
0.30 * 0.28 9 -0.02
2.97 0.39 7 -2.58
0.03 0.23 16 0.21

ok

ok

ke

Note: Grams-iTEQ calculated from reported weight, congener distribution, and toxic equivalency factors developed by international convention adopted in 1983 (see Chapter 8).

* Congener distribution missing 2000, used 2003 congener distribution.
** Congener distribution missing 2000 and 2003.

this distribution, grams-iTEQ can

be calculated. However, 42 of the

93 reporters for 2000 and 23 of the 81
reporters for 2003 did not provide a
congener distribution so that the amount
of grams-iTEQ cannot be calculated for
those facilities.

o The 81 TRI cement facilities
(representing 6 percent of the 1,273 TRI
facilities reporting on dioxins and furans
for 2003) reported a total of 150 grams,
which represented 0.06 percent of the

270,000 grams reported by all TRI
facilities for 2003.

The CEMEX Inc. facility in Dixon,
Ilinois, reported the largest total releases
of dioxins and furans for 2003, with over
17 grams, or 0.19 grams-iTEQ. This was
an increase of almost 16 grams from
2000 and represented an increase of over
2 grams-iTEQ from 2000 to 2003.

The Ash Grove Cement facility in
Chanute, Kansas, had the second-largest
releases in terms of grams for 2000
(26.81 grams or 2.97 grams-iTEQ), and

reported a reduction of 26.21 grams
(2.58 grams-iTEQ) for 2003.

« The National Cement Co. of Alabama
facility in Ragland, Alabama, reported
the largest releases of dioxins and
furans for 2000, with 47.50 grams and
a decrease to 0.01 grams in 2003. The
facility did not report a distribution
of congeners.

In addition to TRI, EPA has published
draft estimates of dioxin releases for cements
kilns for the years 1987 and 1995 as a part

of its draft dioxin reassessment <http://
cfpub.epa.gov/ncea/cfm/recordisplay|
cfm?deid=87843>. EPA has also published
a draft inventory for the year 2000 <http://
cfpub.epa.gov/ncea/cfm/recordisplay|
cfm?deid=132080>. Because both of these
EPA dioxin inventory efforts remain as draft
documents at the time of this writing their
estimates are not citable. EPA reported to its
2000 Dioxin Inventory Peer Review Panel that
the final 2000 emission estimate for cement
kilns would be a higher confidence estimate
than the draft report estimate because there
has been a significant increase in available
measured emissions data (EPA 2006).

In 1999, the Canadian Dioxin Inventory
estimated total air releases of dioxins and
furans at 164 grams-iTEQ per year, of which
cement kilns were approximately 1 percent
of the total, emitting 1.9 grams-iTEQ per
year (Environment Canada 2001). In 2000,
cement kilns reported 1.2 grams-iTEQ to
NPRI (NPRI data for 1999 are not available
as dioxins and furans were not reported to
NPRI until 2000).

Total air emissions of dioxins and furans
in Mexico in 2000 were estimated at 556 g
TEQ per year. Agricultural fuel consumption,
backyard burning, landfill burning, and
cement kilns were the leading sources
(CEC 2002). The Mexican cement industry
estimated dioxin and furan emissions from
cement kilns at 1.16 grams for 2003 (note
that this is not expressed as iTEQ and is
based on a production level of 29 million
tonnes of clinker) (Canacem 2005).

In Mexico, many cement kilns have
conducted stack testing for dioxins and
furans as part of NOM-040 requirements.
These results have been submitted to
Semarnat and are not publicly available.
For RETC reporting, cement facilities are
encouraged to use US EPA AP 42 methods,
which can result in higher estimates than
stack tests. The cement sector in Mexico is
currently discussing estimation methods for
RETC reporting.

Cement Manufacturing Industry

(o))
—


http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=87843
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=87843
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=87843
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=132080
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=132080
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=132080

Taking Stock: 2003 North American Pollutant Releases and Transfers

(9]
N

3.3.7 Air Releases of Criteria
Air Contaminants

Data for 2003 on air releases of criteria air
contaminants come from the Canadian NPRI
and the Mexican COA (Section 2). US data
on criteria air contaminants come from the
US National Emissions Inventory, which has
only data for 2002 (as of 22 March 2006). To
increase comparability, the data is matched
by threshold. For more information on
methodology see Chapter 9.

Nitrogen Oxides

The intense heat required by the cement
making process creates nitrogen oxides.
Nitrogen oxides are a group of gases, created
during combustion, that can contribute to
increased levels of the smallest particulates
and to the formation of ozone, a major
component of smog. Information on
environmental and health effects of nitrogen
oxides can be found at <http://www.epa.gov/
airtrends/nitrogen.html> and in Chapter 3
of the Taking Stock 2002 report <http://www.
cec.org/takingstock>.

Air emissions of nitrogen oxides are
determined by fuel type and combustion
conditions (including flame temperature,
burner type and material/exhaust gas
retention in the burning zone of the kiln).
Strategies to reduce nitrogen emissions
include altering the burner design, modifying
kiln and precalciner operations, using
alternate fuels, and adding ammonia or urea
to the process (Environmental Building
News, 1993)

Cement facilities emitted 2 percent of
the total air emissions of nitrogen oxides as
reported by over 35,300 industrial facilities
(9,692,025 metric tonnes) in Canada, Mexico
and the United States’. Cement facilities are,
therefore, a small number of facilities with a
significant source of nitrogen oxides.

3 Data for 2002 as of 22 March 2006, from the US
National Emissions Inventory. Data for 2003 as of July
2005 for Canadian NPRI and as of February 2006 for
Mexican COA. See Chapter 9.

Figure 3-5. Air Releases of Nitrogen Oxides, Cement Facilities, 2003

Number of Facilities Reporting Nitrogen Oxides

Canada
11%

Mexico
17%

United States
(2002 data)
72%

Total Facilities Reporting: 143

Air Emissions of Nitrogen Oxides

Canada
17%

Mexico

6%

United States
(2002 data)
77%

Total Metric Tonnes: 256,123

Clinker Capacity

Canada
11%

Mexico
28%

United
States
61%

Total Metric Tonnes: 151 million

.

Note: US data are for 2002; US data for 2003 are not available.

143 cement facilities reported on

their air emissions of nitrogen oxides,
including 103 plants in the United States
(2002 data), 24 in Mexico (2003 data)
and 16 in Canada (2003 data).

Total air emissions of nitrogen oxides
from these facilities were 256,123 metric
tonnes. Over three-quarters (77 percent)
of the emissions were from US facilities,
17 percent were from Canadian and

6 percent were from Mexican facilities.

In North America, US cement facilities
accounted for about three-quarters

of the facilities reporting NO_and of
the NO_ emissions, and represented
about 61 percent of the clinker capacity.
Canadian cement facilities represented
11 percent of the total number of
facilities and clinker capacity and about
17 percent of NO_emissions. Mexican
cement facilities were 17 percent of

the total number of facilities reporting

NO,, 28 percent of clinker capacity and
6 percent of NO_emissions.

Emissions of nitrogen oxides from
cement Kilns in the United States have been
increasing since the 1970s, from less than
100,000 metric tonnes to nearly double
that in 2000, due to increasing cement-
manufacturing capacity (PCA 2004).


http://www.epa.gov/airtrends/nitrogen.html
http://www.epa.gov/airtrends/nitrogen.html
http://www.cec.org/takingstock
http://www.cec.org/takingstock

Figure 3-6. Air Releases of Sulfur Dioxide, Cement Facilities, 2003

Number of Facilities Reporting Sulfur Dioxide
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Mexico
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United States
(2002 data)
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Total Facilities Reporting: 125

United States
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74%

Air Emissions of Sulfur Dioxide

Canada
19%

Total Metric Tonnes: 200,393

Mexico
7%

Clinker Capacity

Canada
11%

Mexico
28%

United
States
61%

Total Metric Tonnes: 151 million

Note: US data are for 2002; US data for 2003 are not available.

Sulfur Dioxide

Air emissions of sulfur oxides result from
the sulfur content of both the raw materials
and the fuel (especially coal). Sulfur dioxide
is a gas associated with acid rain, haze and

particulate formation. Strategies to reduce
sulfur emissions include use of low-sulfur
raw materials, burning low-sulfur coal or
other fuels, and collecting sulfur emissions in
pollution control equipment (Environmental
Building News 1993). Information on
environmental and health effects of sulfur
oxides can be found at <www.epa.gov/
airtrends/sulfur.html> and in Chapter 3 of
the Taking Stock 2002 report (<http://www,
cec.org/takingstock>).

Cement facilities reported emitting
1 percent of the total air emissions of sulfur
dioxide from over 26,800 industrial facilities
(15,490,630 metric tonnes)*. Cement facilities
are, therefore, a small number of facilities
with a significant source of sulfur dioxide.

o 125 cement facilities reported on their
air emissions of sulfur dioxide, including
85 plants in the United States (2002
data), 24 in Mexico (2003 data) and 16 in
Canada (2003 data).

o Total air emissions of sulfur dioxide
from these facilities were 200,393 metric
tonnes for 2003. Almost 74 percent of
the emissions were from US facilities,

19 percent from Canadian facilities, and
7 percent from Mexican facilities.

o In North America, US cement facilities
accounted for 68 percent of the number
of facilities reporting SO, and 74 percent
of the SO, emissions, while representing
about 61 percent of the clinker capacity.
Canadian cement facilities represented
13 percent of the total number of facilities
and 19 percent of SO, emissions, while
representing 11 percent of the clinker
capacity. Mexican cement facilities were
19 percent of the total number of facilities
reporting SO,, 28 percent of clinker
capacity and 7 percent of SO, emissions.

Emissions of sulfur dioxide from US
cement facilities have been decreasing since
the 1970s, from 600,000 metric tonnes to less
than 200,000 metric tonnes in 2000, due to
process controls and plant modernization
(PCA 2004).

*1ibid.
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Volatile Organic Compounds

Air emissions of volatile organic compounds
(VOC:s) result from incomplete combustion.
They are one of the building blocks of
ozone, a major component of smog and
they can also form particulates in the
atmosphere. VOCs are a group of chemicals
with varying environmental and health
effects. Some VOC:s like benzene are known
carcinogens; others such as toluene are
suspected developmental toxicants. Some
VOC:s (such as acetaldehyde, 1,3-butadiene,
dichloromethane and trichloroethylene)
have been declared toxic under the Canadian
Environmental Protection Act.

Cement facilities emitted 0.3 percent of
the total air emissions of VOCs from over
51,000 industrial facilities (2,628,804 metric
tonnes)’. Cement facilities represented
0.1 percent of the facilities and 0.3 percent of
air emissions of volatile organic compounds.

o For 2002 in the United States and 2003 in
Canada and Mexico, 31 cement facilities
reported on air emissions of VOCs,
including 16 plants in the United States,
3 in Mexico and 12 in Canada.

« Total air emissions of VOCs from
these facilities was 6,334 metric tonnes.
Almost 90 percent of the emissions were
from US facilities, with 9 percent from
Canadian and 1 percent from Mexican
cement facilities.

« In North America, US cement facilities
accounted for 51 percent of the
number of facilities reporting VOCs
and 90 percent of the VOC emissions
while representing about 61 percent of
the clinker capacity. Canadian cement
facilities represented about 39 percent of
the total number of facilities, 11 percent
of the clinker capacity and 7 percent
of VOC emissions. Mexican cement
facilities were 10 percent of the total
number of facilities reporting VOCs,

28 percent of clinker capacity and
1 percent of VOC emissions.

® Data for 2002 as of 22 March 2006, from US National
Emissions Inventory. Data for 2003 as of July 2005

for Canadian NPRI and as of February 2006 for
Mexican COA.

Figure 3—17. Air Releases of Volatile Organic Compounds, Cement Facilities, 2003

Number of Facilities Reporting
Volatile Organic Compounds
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Total Metric Tonnes: 151 Million

Note: US data are for 2002; US data for 2003 are not available.




Figure 3-8. Air Releases of Carbon Monoxide, Cement Facilities, 2003

Number of Facilities
Reporting Carbon Monoxide

Canada
20%

Mexico
United States (voluntary
(2002 data) reporting)
47% 9%
Mexico
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Air

United States
(2002 data)
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of Carbon
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Mexican
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reporting)

16%

Total Metric Tonnes: 172,248

Clinker Capacity

Canada
11%
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28%
United
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61%

Total Metric Tonnes: 151 million

Note: Reporting on carbon monoxide is voluntary for Mexican COA, 2003. 7 of the 27 Mexican Cement plants reported.
US data are for 2002 (US National Emissions Inventory 2002 as of March 22, 2006); US data for 2003 not available.

Carbon Monoxide

Air emissions of carbon monoxide result
from incomplete combustion or the rapid
cooling of combustion products. Health risks
from carbon monoxide exposure include
cardiovascular effects but the chemical
can also contribute to the formation of

smog, which causes respiratory problems.
Carbon monoxide can be released in
large quantities from cement facilities.
Cement facilities in the United States and
Canada reported 3 percent of the total air
emissions of carbon monoxide from over
32,000 industrial facilities (4,739,424 metric
tonnes)®. Reporting on carbon monoxide was
voluntary for Mexican facilities for 2002-
2003. Cement facilities are, therefore, a small
number of facilities but a significant source
of carbon monoxide. For more information

on carbon monoxide see <Ettp://www.epa]

gov/air/urbanair/co/index.html>.

« Reporting on carbon monoxide was
voluntary for Mexican facilities for 2003.
Only about one-quarter of the Mexican
cement plants (7 out of 27 facilities)
reported on carbon monoxide emissions
for 2003. For the United States,

39 cement plants reported for 2002 and,
for Canada, 16 cement plants reported
for 2003.

« Ifair emissions of carbon monoxide
are estimated based on the AP 42
emission factors for the 20 Mexican
plants that did not report for 2003, total
carbon monoxide emissions would be
172,248 metric tonnes.

o The US facilities accounted for
67 percent of the emissions, Mexican
facilities for 22 percent and Canadian
facilities for 11 percent.

o In North America, US cement facilities
were about 47 percent of the number of
facilities reporting CO and 67 percent
of the CO emissions while representing
about 61 percent of the clinker capacity.
Canadian cement facilities represented
about 20 percent of the total number of
facilities and 11 percent of the clinker
capacity and of CO emissions. Mexican
cement facilities were 33 percent of the
total number of facilities, 28 percent
of clinker capacity and estimated to be
22 percent of CO emissions.

¢ Data for 2002 as of 22 March 2006, from US National
Emissions Inventory. Data for 2003 as of July 2005 for
Canadian NPRIL.
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Particulate Matter

Emissions of particulate matter result from
quarrying operations, the crushing and
grinding of raw materials and clinker, the
handling of particulate matter collected
in air pollution control equipment (called
cement kiln dust), and stack gas emissions.
It can be particles of clinker, unreacted
raw materials or fuel ash. Air emissions
of particulate matter will depend on the
process operating conditions as well as the
design, operation and maintenance of the
air pollution control equipment. Cement
kiln dust can also be reintroduced into the
manufacturing process.

Particles less than 10 microns in diameter
(PM,,) are considered inhalable. In general,
the size of the particulate matter is inversely
proportional to its effect on human health
because the smaller the particle the more
likely it is to be carried deep into the lungs
where it has been linked to cardiac and
respiratory problems, such as asthma,
bronchitis and emphysema. Particulates
less than 2.5 microns, then, are of particular
concern for human health. Particulates
can also reduce visibility, causing regional
haze. For more information on particulate
matter see <http://www.epa.gov/oar/
particlepollution/>.

The Mexican COA reporting on particulate
matter is not comparable to reporting from
NPRI or the US NEI so Mexican facilities are
not included here. Note that NPRI exempts
emissions from road dust and blasting and
these are included in TRI reporting. Data
from 2002 are used since that is the latest
available data from the United States.

Particulate Matter less than 10 microns

o There were 141 US cement facilities
and 15 Canadian cement facilities that
reported on air releases of particulate
matter less than 10 microns for 2002.
They reported a total of 34,891 metric
tonnes, with the US facilities accounting
for 92 percent of the total.

o Cement facilities represented 0.4 percent
of the facilities and 4 percent of the total
reported air emissions of particulate
matter less than 10 microns, from

Tahle 3-20. Air Emissions of Particulate Matter less than 10 microns from North American Cement Plants, 2002

North American Rank

Figure 3-9. Air Releases of Particulate Matter less than 10 microns, Cement Facilities, 2002

United States
90%

Number of Facilities
Reporting Particulate Matter <10 microns

Total Facilities Reporting: 156

United States

92%

Air Emissions of Particulate Matter <10 microns

Canada
8%

Total Metric Tonnes: 34,891

Note: US and Canada only. Mexican COA did not require reporting on Particulate Matter <10 microns for 2002.

Facility

Monarch Cement Co.

Holcim (US) Inc., Dundee Plant

TXI Riverside Cement Oro Grande Plant
Essroc Cement Corp, Italcementi Group

Rock Solid, Incorporated

Holcim US Inc., Holly Hill Plant

Lafarge Canada Inc., Woodstock Plant
Lafarge Building Materials Inc., Roberta Plant
Lafarge Building Materials Inc.

Essroc Cement Corp, Italcementi Group (Prospect Street)
Essroc Canada Inc., Italcementi Group™
Lafarge North America - Alpena Plant

River Cement Co, Buzzi Unicem

Lafarge Building Materials Inc.

CEMEX, Inc.

Kosmos Cement Co.

Arizona Portland Cement Company

CEMEX, Inc.

Lehigh Cement Company

Mitsubishi Cement Corp.

Essroc Cement Corp., Italcementi Group (Easton Road)
Hercules Cement Co.

CEMEX Inc/Wampum Cement PIt

Lehigh Cement Co.

CEMEX Inc., Dixon Cement Plant

Subtotal
% of Total
Total

City, State/Province

Humboldt, KS
Dundee, MI

Oro Grande, CA
Speed, IN
Chandler, AZ
Holly Hill, SC
Woodstock, ON
Calera, AL
Coeymans, NY
Nazareth, PA
Picton, ON
Alpena, MI
Festus, MO
Tulsa, 0K
Xenia, OH
Kosmosdale, KY
Rillito, AZ
Knoxville. TN
Union Bridge, MD
Lucerne Valley, CA
Nazareth, PA
Stockertown, PA
Wampum, PA
Mitchell, IN
Dixon, IL

Country

United States
United States
United States
United States
United States
United States
Canada

United States
United States
United States
Canada

United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States

Number of Facilities

25
16
156

Particulate Matter <10 microns
(Metric Tonnes)

1,616
1,358
1,229
966
953
810
137
728
699
695
693
674
607
591
532
523
508
504
503
501
496
482
446
444
440

11,136
51
34,891

Note: Canadian data from NPRI, 2002; US data from US National Emissions Inventory 2002 as of 22 March 2006. Mexican COA did not require reporting on Particulate Matter <10 microns for 2002.

* Amount for 2003; Essroc facility in Picton, Ontario, did not submit report for Particulate Matter <10 microns for 2002.


http://www.epa.gov/oar/particlepollution/
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Tahle 3-21. Air Emissions of Particulate Matter less than 2.5 microns from North American Cement Plants, 2002
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Figure 3—10. Air Releases of Particulate Matter less than 2.5 microns, Cement Facilities, 2002

United States
92%

Number of Facilities
Reporting Particulate Matter <2.5 microns

Total Facilities Reporting: 154

United States

89%

Air Emissions of Particulate Matter <2.5 microns

Canada
11%

Total Metric Tonnes: 14,500

Note: US and Canada only. Mexican COA did not require reporting on Particulate Matter <2.5 microns.

Facility

Essroc Canada Inc., Italcementi Group*
Monarch Cement Co.

Holcim (US) Inc., Dundee Plant

Holcim US Inc., Holly Hill Plant

Lafarge North America — Alpena Plant

Holcim (Texas) LP

Lafarge Building Materials

Essroc Cement Corp, Italcementi Group

North Texas Cement Co., Ash Grove Texas LP
Lafarge Canada Inc., Woodstock Plant

Essroc Cement Corp., Italcementi Group (Easton Road)
Rock Solid, Incorporated

Essroc Cement Corp., Italcementi Group (Prospect Street)
Lafarge Building Materials Inc., Roberta Plant
Federal White Cement Ltd.

Roanoke Cement Co., Titan America

Lafarge Building Materials Inc.

Arizona Portland Cement Company

Giant Cement Co.

Kosmos Cement Co.

CEMEX, Inc.

CEMEX Inc./Wampum Cement PIt

Lehigh Cement Company

CEMEX, Inc.

Lone Star Industries Inc., Buzzi Unicem

Subtotal
% of Total
Total

City, State/Province

Picton, ON
Humboldt, KS
Dundee, MI
Holly Hill, SC
Alpena, Ml
Midlothian, TX
Tulsa, 0K
Speed, IN
Midlothian, TX
Woodstock, ON
Nazareth, PA
Chandler, AZ
Nazareth, PA
Calera, AL
Woodstock, ON
Troutville, VA
Coeymans, NY
Rillito, AZ
Harleyville, SC
Kosmosdale, KY
Xenia, OH
Wampum, PA
Union Bridge, MD
Knoxville, TN
Ogleshy, IL

Country

Canada

United States
United States
United States
United States
United States
United States
United States
United States
Canada

United States
United States
United States
United States
Canada

United States
United States
United States
United States
United States
United States
United States
United States
United States
United States

Number of Facilities

= e e e o OV - . . o — (ORI . . o o

25
16
154

Particulate Matter <2.5 microns
(Metric Tonnes)

522
488
480
354
320
316
316
304
285
283
282
281
273
272
272
266
250
243
240
237
233
232
223
216
211

1,399
51
14,500

Note: Canadian data from NPRI, 2002; US data from US National Emissions Inventory 2002 as of 22 March, 2006. Mexican COA did not require reporting on Particulate Matter <2.5 microns for 2002.

* Amount for 2003; Essroc facility in Picton, Ontario, did not submit report for Particulate Matter <2.5 microns for 2002.

almost 35,800 industrial facilities
(906,819 metric tonnes)’.

US facilities reported the largest
releases of particulate matter less

than 10 microns for 2002, including
the Monarch Cement Company in
Humboldt, Kansas, with 1,616 metric
tonnes; the Holcim (US) Inc. plant in
Dundee, Michigan, with 1,358 metric
tonnes; and the TXI Riverside Cement
Company in Oro Grande, California,
with 1,229 metric tonnes.

The Canadian facilities with the largest
releases was the Lafarge Canada plant
in Woodstock, Ontario, which reported
737 metric tonnes for 2002 and the
Essroc plant in Picton, Ontario, which
reported 693 metric tonnes for 2003 but
did not report on particulate matter less
than 10 microns for 2002 so the 2003
amount was used.

Particulate Matter less than 2.5 microns

There were 141 US cement facilities

and 13 Canadian cement facilities that
reported on air releases of particulate
matter less than 2.5 microns for 2002.
They reported a total of 14,500 metric
tonnes, with the US facilities accounting
for 89 percent of the total.

Cement facilities represented 0.4 percent
of the facilities and 3 percent of the total
reported air emissions of particulate
matter less than 2.5 microns, from
almost 36,000 industrial facilities
(503,035 metric tonnes)’.

The Essroc plant in Picton, Ontario,
reported the largest amount, with

522 metric tonnes. This amount was
reported for 2003; the facility did not
report on particulate matter less than
2.5 microns for 2002 so the 2003 amount
was used.

The US facility Monarch Cement
Company in Humboldt, Kansas,
reported the second-largest amount,
with 488 metric tonnes.

7 Data for 2002 as of 22 March 2006, from US National
Emissions Inventory. Data for 2002 as of July 2005 for
Canadian NPRIL
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o Two US Holcim plants reported the next
largest releases. The Holcim (US) Inc.
facility in Dundee, Michigan, reporting
480 metric tonnes, and Holcim’s facility
in Holly Hill, South Carolina, with
354 metric tonnes for its old wet kiln
system, which was changed in April 2003
to a preheater/precalciner system.

The normalized quantity (emissions
per ton of clinker) of PM, emissions from
the US cement sector remained fairly
constant from 1996 to 2001, following
marked improvements through installation
of pollution control equipment begun in
the early years (1970s) of the Clean Air Act
implementation (EPA 2005b).

3.3.8 Releases of Greenhouse Gases

Making cement produces about 5 percent of
global man-made carbon dioxide emissions
(30 gigatonnes) (WBCSD 2005b). For every
tonne of cement produced, about a tonne
of carbon dioxide is also produced. Carbon
dioxide is produced from two main sources:
burning fuel and the process of converting
limestone into clinker (WBCSD 2005a).
Cement plants were the second-largest
source of greenhouse gases from industrial
processes in the United States in 2003 (EPA
2005a). Cement plants accounted for about
3 percent of total Mexican emissions of
carbon dioxide in 1998, 0.6 percent of the
US national inventory in 2003 and 1.5 per-
cent of Canada’s national 2003 inventory.

From 1990 to 2003, emissions of
greenhouse gases from cement plants in the
United States increased by 29 percent (EPA
2005a). From 1990 to 1998 greenhouse gases
from Mexican cement kilns increased by
3.8 percent (Canacem 2005). From 1990 to
2003, Canada’s greenhouse gas emissions
from cement kilns (industrial process) have
increased by 21 percent.

Canada, Mexico and the United States
have ratified the United Nations Framework
Convention on Climate Change, which
requires regular inventories of emissions.
Canada and Mexico have also ratified the
Kyoto Protocol, which calls for reductions
of those emissions. As part of the Cement

Table 3-22. Greenhouse Gas Air Emissions from Cement Sector in North America

Canada Mexico United States

1998 2003 1998 1998 2003

6g C0,eq GgCO,eq Gg €0, eq Gg C0,eq GgCO,eq

National Total 682,000 740,000 394,726 6,773,800 6,900,000

Industrial Processes 55,000 52,000 335100 304,100

Energy 5,752,300 6,009,800
Cement Sector total 9,690 11,000

Industrial Processes 6,400 6,800 12,062 39,200 43,100
Energy 3,290 4,200

Cement as Percentage
of National Total 1.4% 1.5% 3.1% 0.6% 0.6%
of Industrial Process 11.6% 13.1% 11.7% 14.2%

Note: Gg CO, eq is gigagrams of carbon dioxide equivalents.

Sum of all greenhouse gases including carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons and sulfur hexafluoride.
Source: Canada: Environment Canada National Greenhouse Gas Inventory 2003 update. <http://www.ec.gc.ca/pdb/ghg>.

Canadian cement emissions only from industrial processes, an additional 4,200 Gg CO, eq are emitted from cement kilns from energy processes.

US: EPA Inventory of US Greenhouse Gas Emissions and Sinks: 1990-2004. March 2006. <pttp://www.epa.gov/globalwarming/publications/emissiong>.
Mexico: Segunda Comunicacion Nacional ante la Convencién Marco de las Naciones Unidas sobre el Cambio Climatico. 2001. Semarnat and INE.

Sustainability Initiative, cement companies
have recognized the need to reduce greenhouse
gas emissions. To help in measuring progress
towards this goal, a protocol for reporting on
carbon dioxide emissions was developed in
2001 and revised in 2005. This tool can be

used by all cement companies to calculate
carbon dioxide emissions (see <http://www.
wbcsdcement.org>).

Greenhouse gas reduction strategies
include increasing energy efficiency and
reducing use of traditional fossil fuels and

materials. The drive to reduce greenhouse
gas emissions can therefore increase the use
of alternative fuels and materials. Cement
facilities need to ensure that reductions in
one contaminant do not result in increases in
other contaminants.


http://www.ec.gc.ca/pdb/ghg
http://www.epa.gov/globalwarming/publications/emissions
http://www.wbcsdcement.org
http://www.wbcsdcement.org

2003 Matched Chemicals and Industries

Table 3—23. Air Emissions of Mercury and its Compounds, NPRI Cement Facilities, 2003 3.3.9 Estimation methods
Facilities Air Emissions of Mercury Facilities Air Emissions of Mercury Facilities reporting to NPRI and TRI indicate

Stack Air Emissions Number % kg % Fugitive Air Emissions Number % kg % how air emissions were estimated and

) o : o provide quantities of air emissions broken
Site Specific Emission Factor 2 13 102 26 Published Emission Factor 1 100 0.00300 100 .. L.
Published Emission Factor 213 43 1 down by stack emissions and fugitive or
Predictive Emission Monitoring 1 6 16 4 other air emissions. For example, Table 3-23
Source Testing 0 e 2 5 and 3-24 show the breakdown of quantities
Engineering Estimate 1 6 0 0

by type of estimation method for air releases
Total 16 100 393 100 of mercury and its compounds. For stack
emissions, more than two-thirds of NPRI
facilities conducted source testing or
monitoring. Just over one-third (38 percent)
Table 3-24. Air Emissions of Mercury and its Compounds, TRl Cement Facilities, 2003 of TRI facilities conducted monitoring to
determine air stack releases of mercury and

Air Emissions of Mercury Air Emissions of Mercury . . .
Facilities and its C i Facilities andits i its compounds and 14 percent did to estimate
Stack Air Emissions Number % kg % Fugitive Air Emissions Number % kg % fugitive air releases. Twelve percent of NPRI
facilities relied on published emission factors
Mass Balance Calculation 5 5 38 1 Mass Balance Calculation 5 6 0.18 1 P . . .
Published Emission Factor 2 3 1,226 2 Published Emission Factor B2 1 7 and another 12 percent relied on site-specific
Monitoring 0 38 2,632 49 Monitoring 2 u 0.06 0 emission factors to estimate stack air releases.
Other-Engineering Estimate 27 26 1,517 28 Other-Engineering Estimate 46 53 15 91

For TRI, emission factors were used by
Tota 104 100 5413 0 Total 8 100 16 100 almost one-third (31 percent) of the cement
facilities to estimate stack air releases.

Air releases of mercury and its
compounds were reported by all but one
cement facility reporting to NPRI and TRI
for 2003. All of the facilities reported stack
air emissions and half of the TRI facilities
reported fugitive air emissions while only
1 of the 16 NPRI facilities reported fugitive
or other air emissions.

Reporting to TRI and NPRI do not
require actual measurement, although local
requirements may and some companies
are moving toward monitoring of toxic
pollutants from cement plant operations.
The Holcim Company noted that, while the
current focus on estimating CO, emissions
has been to develop a methodology that
can be applied to cement plants generally,
determining amounts of toxics is very
different since much depends on actual
operating conditions and process inputs,
including fuel and raw materials, which may
change throughout the year.

In 2003, the Holcim Group of
companies in North America (Holcim
US and St. Lawrence Cement) completed
implementation of its Emissions Monitoring
and Reporting Standard, which dictates the
methodology for measuring and recording
air emissions. (See Box 3-7.)
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Box 3-7. Holcim Emissions Monitoring and Reporting Standard
for Achieving Emissions Reductions

The Holcim Group has developed a corporate emissions monitoring and reporting (EMR)
standard which describes chemicals to be measured and the methodology to be applied to

all Holcim Group companies globally.

The EMR was an essential step for Holcim to understand its kiln emissions from all of
its facilities in 70 countries. At its most fundamental level, the company cannot manage
what it cannot measure. Furthermore, in order to improve environmental performance,
accurate emissions measurement enables the Holcim Group to set global emission
reduction targets and then report progress towards implementing those goals (Holcim
Factsheet EMR <http://www.holcim.com/sustainable>).

Holcim’s EMR requires continuous emission monitoring equipment to measure air
emissions of CO,, NO,, SO,, and VOCs. Equipment calibration is required at least once per
year. For heavy metals, dioxins/furans, hydrogen chloride, benzene and ammonia, annual
stack tests are required. This standard is often more stringent than corresponding federal
or state requirements and allows Holcim to compare performance among its facilities as a

means of spurring continuous improvement.

At the end of 2004, 90 percent of Holcim kiln stacks were in compliance with the EMR
standard. All kilns are expected to comply by the end of 2005.

In 2002, Holcim committed itself to reducing its global average specific net CO,
emissions by 20 percent by 2010, based on 1990 emissions. Holcim is committed to
developing a set of emission reduction targets for other pollutants and to reporting publicly

on these targets.

Since the beginning of 2005, the St. Lawrence Cement company indicated that all of its
plants have been continuously monitoring NO,, SO, and VOCs.
For more information see <http://www.holcim.com/sustainable>.

In addition, the Holcim facility in
Artesia, Mississippi, has a policy of reporting
the value of half the detection limit of some
toxics (for example, mercury and lead) when
a “non-detect” result is obtained, which can
result in over-reporting for substances with
high detection limits. NPRI, for example,
recommends reporting zero if a facility has
multiple non-detects, and reporting half
the method detection limit if a facility has
fluctuating numbers with some detectable
limits. The Holcim plant in Dundee,
Michigan, has continuous monitoring for
NO, SO, and CO. Also, stack testing for
196 organics and 15 metals for its non-
hazardous waste permitting process under
the state of Michigan’s Air Toxics Rule #225
has led to monitoring for these substances.
These data are reviewed in daily management
meetings involving the plant manager, the
environmental manager, the maintenance

manager, the logistics manager and the
quality manager to review productivity,
safety and environmental performance and
overall trends. These meetings have helped
the whole management team to be aware
of the environmental implications of plant
operations. While this plants emissions
appear to be higher than some other plants,
the plant environmental manager indicated
that that may be because they know much
more about their emissions from their
monitoring and management program.

The TXI plant in Midlothian, Texas,
develops its own emission factors based on
materials analysis of the materials and waste
received. Since materials from different
mines differ and the facility’s hazardous
waste permit for alternate fuels has limits
for metals, compliance is tracked by analysis
of the wastes and materials received. These

analyses are then used to calculate annual
emissions estimates.

The Lafarge NA Company has a
standardized protocol for reporting to
TRI. While it is mainly based on EPA TRI
guidance, the system is updated every year
and the company uses monitoring data
when they are available. The Lafarge plant
in Alpena, Michigan, for example, has a
state permit imposing a limit of 390 lbs/
year (177 kg/year) of mercury and requires
measurement of this pollutant. The state of
Michigan also required this facility to test
for hydrochloric acid, which enabled it to
decrease its reporting of the chemical by
50 percent.

Several plants mentioned that changes
in PRTR data were largely paper changes,
due to better reporting from improved
measurements. The Lafarge plant in Exshaw,
Alberta, has continuous monitoring for
NO,, SO.. and particulates (PM total, PM, |
and PM,,) on main and cooler stacks,
for metals (once per year) and mercury
speciation, polycylic aromatic compounds
and VOCs (benzene, toluene, ethylbenzene
and xylenes) testing was done in 2002 while
burning gas and in 2003 while burning coal.
The facility has initiated stack testing for CO.
The decreases shown in the NPRI data were
primarily due to the monitoring and testing
data being used in lieu of using emission
factors. The St. Marys plant in Bowmanville,
Ontario, and the St. Lawrence Cement
plants in Mississauga, Ontario, and Joliette,
Quebec, also conduct stack testing and use
these data where possible, because the EPA
AP 42 factors tend to be very general and
also conservative, so that the estimates based
on the AP 42 factors end up being higher
than the actual amounts.

Currently, improved estimates have
come from company protocols or state-
level regulatory actions. As part of the
Cement Sustainability Initiative, a common
protocol for measuring, monitoring and
reporting on NO_, SO, and particulates has
been developed. These pollutants must be
measured at least annually for each kiln,
with the preference for continuous emission
monitoring. By 2006, each company will set

its own targets on specific emissions and
publicly report on progress towards these
goals. This will be a big step forward towards
more uniform monitoring and reporting
may help to reduce some of the differences
seen in TRI and NPRI reporting for these
pollutants. Consistent measurements not
only provide benchmarks for year to year
changes within a plant but also comparative
information among plants and a baseline
for understanding releases and possible
pollution prevention prospects.

3.3.10 Examples of Efforts to Reduce
Environmental Impacts
from Cement Plants

There are many methods of reducing releases
of pollutants from cement plants, including
new process technology, better management
of the process, attention to chemicals and
fuels entering the kiln, and pollution control
equipment (WBCSD 2002) Examples of these
methods were obtained from interviews with
cement facilities.

o New process technology that is more
fuel-efficient includes the dry kilns
that are increasingly used in all three
countries. The TXI plant in Midlothian,
Texas, has four older wet kilns and a
newer dry kiln. The plant is permitted
to run only two of the four wet kilns
when the dry kiln is operating. It cannot
operate all four wet kilns as well as the
dry kiln because the emissions would be
too high. The Lafarge plant in Alpena,
Michigan, has replaced all of its wet kilns
with dry kilns.

o Managing the kiln process to achieve
stable operating conditions can achieve
reductions in fuel use and emissions.
The St. Lawrence plant in Mississauga,
Ontario, has achieved reductions
through better process control with
real-time monitoring. The Holcim plant
in Artesia, Mississippi, reduced NO,
by 40 percent through better control
of temperatures and oxygen levels,
made possible because of continuous
emissions monitoring.


http://www.holcim.com/sustainable
http://www.holcim.com/sustainable

o Pollution control equipment such as
electrostatic precipitators and baghouses,
and sulfur scrubbers remove dust and
other contaminants from exhaust gases.
The Cruz Azul Cooperative in Mexico
has replaced its older electrostatic
precipitators with baghouse technology,
with the last facility scheduled for the
replacement in 2006. The collected dust
from the baghouse is recycled. The cost
for the installations of the baghouses
(including filters, collectors and
structures) was about US$ 30 million.
The former pollution control systems
were difficult and costly to maintain,
while the new technology is cheaper and
requires a minimum amount of energy.

o Careful selection of chemicals and
fuels and materials entering the kiln
can keep contaminants from entering
the process. For example, tires as fuel
can have significantly higher rates of
emissions of particulates and certain
metals such as lead (CEC 2005 and
<http://cdm.unfccc.int/methodologies/
PAmethodologies/approved.html>).
Also, the Holcim plant in Artesia,
Mississippi, receives hazardous waste as
fuel from Energis (a Holcim subsidiary)
that tests each shipment of fuels and
refuses those that are too high in metals
and other constituents. The TXI plant
in Midlothian, Texas, indicated that
changes in its PRTR data can reflect
differences in the make-up of the fuels
that it receives. For the St. Lawrence
plant in Mississauga, Ontario, detailed
data from testing helps to achieve
more stable operating conditions by,
for example, screening out unsuitable
alternative fuels. The plant tests each
truck arriving with alternative fuels
to insure that the product meets
its specifications.

While the use of alternative materials
can offer some reductions in greenhouse
gas emissions over traditional fossil fuels,
the fuels and materials need to be carefully
selected, processed and monitored to ensure
that they do not increase emissions of criteria
air contaminants and toxic contaminants.

Environmental Management Systems

An environmental management system
(EMS) is a set of processes and practices
that enable an organization to reduce its
environmental impacts and increase its
operating efficiency. It can serve to reduce
environmental risk by clearly spelling
out operating policies and recordkeeping
requirements, and increase employees
understanding of their responsibilities.
An EMS can provide a measure of
counterbalance to economic incentives. For
example, in cement kilns, to ensure extremely
high operating temperatures for thorough
destruction of hazardous wastes, it is essential
that the waste have sufficient residence time
in the combustion region and that adequate
oxygen be supplied to the kiln. Ensuring
long residence time may be more costly than
maximizing product throughput of a large
volume of solids. Increasing the amount of
air supplied to the kiln increases operating
costs due to the need to heat the air with the
greater consumption of fuel. These are some
of the issues that would be addressed in a
good environmental management system
(NCMS 2004).

A report completed by the Battelle
company for the Cement Sustainability
Initiative suggested that cement companies
develop  environmental = management
systems, and management information
systems (Battelle 2002). Many cement
companies have some type of environmental
management system in place. The type of
system varies from ISO 14001 to customized
environmental management systems.

Some companies have corporate
environmental policy statements and
support plant initiatives with corporate staff.
For example, the Votorantim Cementos’
St. Marys plant in Bowmanville, Ontario,
follows an integrated system for environment,
health and safety (ISHES). In addition, to the
requirements of the corporate-system, there
are specific facility goals, including installing
technology to reduce SO, emissions by the
end of 2005, implementation of ISO 14001
by 2006, maintaining emissions from the
main stack and finish mill stacks below
6 percent opacity.

The Lafarge plant in Alpena, Michigan,
has worked with the state program called
Michigan Business P2 Partnership to develop
site-specific goals covering issues such as
cement kiln dust, waste, energy and criteria
air contaminant emissions.

The St. Lawrence Cement Company
has developed environmental monitoring
and reporting standards for their facilities,
which have been integrated with its existing
ISO 14001 systems since early 2005 at
all facilities.

The Holcim Group (Holcim US and
St. Lawrence Cement) has an emissions
monitoring and  reporting  standard
(described above) which prescribes the
methodology for measuring and recording
air emission from its facilities, as part
of its sustainable development program
covering not only air emissions, but quarry

management, recycling and resource
utilization.
The Industria  Limpia  certification

program for industrial plants in Mexico
includes specific objectives and targets. One
of the objectives of the program for cement
plants is the installation of baghouses for
pollution control. As described above,
the Cruz Azul Cooperative facilities have
installed them over the last four years.

Environmental Performance Measures

One first step toward reducing pollution is
to know what pollution is being generated
as in the maxim “What gets measured,
gets managed” A few cement companies
have begun to establish environmental
performance measures, which provide
a baseline for investigating pollution
prevention opportunities and from which to
measure reduction progress.

Buzzi Unicem, with headquarters in
Italy, but cement plants in the United States,
Germany and Eastern Europe, published
its Sustainability Report 2004, which gave
air emissions data for dust, NO,, SO, and
direct CO, for 2002-2004 for its plants in
Italy and for 2004 for its plants in the United
States, Germany and Eastern Europe. The
report lists production amounts and energy
consumption as well. The US plants emitted

the equivalent of 2.3 kg NO /tonne of clinker,
1 kg SO /tonne of clinker and 0.1 kg dust/
tonne of clinker in 2004. (The report can be
found at <http://www.buzziunicem.it>.) The
company also provides information for the
SAM (Sustainable Asset Management) rating
system of the Dow Jones Sustainability Index.
The DJSI records economic, environmental
and social performance indicators into an
overall score for many industries globally.
(Information of the Dow Jones Sustainability
Indices can be found at <http://www
sustainability-indexes.com/>.)

Since 1996, CEMEX has published a
sustainability report, based on the guidelines
of the Global Reporting Initiative. The
company’s 2004 sustainability report (found
at  <http://www.cemex.com/cc/cc_re.asp>)
includes CO, emissions over time, showing
745 kg CO,/metric tonne of cement for 2004,
down from 792 kg/tonne in 1990 but greater
than the 725 kg/metric tonne in 2002. The
increase was due to acquisition of a plant in
the United States, increased use of petroleum
coke as fuel, and reactivation of lower-
efficiency kilns due to high demand. No
specific reduction goals are mentioned and
no other pollutants emissions are included in
the report.

In its sustainable  development
performance update of May 2005, Holcim
reported that despite an increase in cement
production of 57 percent between 1990
and 2004, the increase in absolute net
CO, emissions was 37 percent, achieved
by improvements in energy and process
efficiency and increased substitution
of traditional kiln fuels. The company’s
reduction target is to reduce its global average
specific net CO, emissions 20 percent by
2010, based on 1990 emissions. Other air
emissions were also addressed in the report,
and the company expects to define a set of
emission reduction targets for dust, NO,
SO,, VOCs, heavy metals and dioxins/furans
by the end of 2006. (The report can be found
at  <http://www.holcim.com/sustainable>.)
St. Lawrence Cement publishes a biennial
environmental sustainable development
report that highlights the progress made
against the companys environmental
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objectives, including a reduction in
emissions of CO, of 15 percent between 2000
and 2010 and reductions in fossil fuel and
raw materials consumption of 15 percent,
respectively, between 2000 and 2007 (<http://
www.stlawrencecement.com>).

The Lafarge Company’s environment
section of their sustainable development
report lays out a policy to continuously
reduce air emissions of dust, nitrogen
oxides and sulfur oxides through systematic
monitoring, process improvements and
mitigation measures. As a member of the
Cement Sustainability Initiative (CSI), the
company is committed to publish emission
data and set targets by 2006. It is currently
reporting on stack dust, NO_and SO, with
data since 2001. Emissions/tonne of clinker
for both NO_ and SO, are highest at their
North American plants relative to other
countries. It has set a maximum level of
50 mg of dust (particulates <10 microns) per
nm?® as an objective for 2010 (in 2004, this
objective was met by 60 percent of the kilns).
(The report can be found at <http://www]
lafarge.com>.)

Italcementi Group (parent company
of Essroc Cement) publishes a sustainable
development report covering climate
protection (CO, emissions) and other air
pollutants (NO_, SO, and dust emissions).
The company supplies overall data for 2003
and 2004 but the report excludes Quebec
facilities as well as those in Cyprus and
Egypt. It indicates that continuous emissions
monitors for SO,,NO,_and dust were installed
on 75 percent of the company’s kilns.

HeidelbergCement ~ Group  (parent
company of Lehigh Cement) publishes a
sustainable development report. The latest
report covered data for 2000 and 2001 and
shows total emissionsand emissions per tonne
of clinker for NO_, SO, and dust. Clinker
production decreased during that period by
6 percent with emissions of NO_ dropping
by 7 percent, sulfur dioxide by 9 percent and
dust by 20 percent. HeidelbergCement is also
a partner in the CSI and has committed to
the goal of a 15 percent reduction in CO,

(that is, a reduction in rate per tonne of
clinker produced not in overall emissions)
by 2010 compared to 1990. Its facilities’
gross emissions of CO, rose by 200 thousand
tonnes from 2003 to 2004 as a result of
increased clinker production, specific gross
CO, emissions were reduced by 1.5% (from
734 kg CO,/tonne to 723 kg CO,/tonne).
Specific net emissions dropped by 1.1 percent
(from 706 kg CO,/tonne to 698 kg/tonne).
(The report can be found at <http://wwwi
heidelbergcement.com>.)

While most cement companies have a
general environmental policy statement,
only a few include emission reduction targets
or reporting on emissions. Other companies
with numerous cement plants in North
America, for which no reporting on emissions
or discussion of emissions reductions targets
readily available to the public could be
found, include TXI Operations (http://www.
txi.com), Titan Cement (<http://www.titan-
cement.conm), St. Marys Cement (<http://
www.stmaryscement.com>) and GCC
Cement (Groupos Cementos de Chihuahua)
(<http://www.gcc.com>). From the plant
interviews, it appears that most facilities do
not have specific targets for toxics, though
there is more focus on reduction targets for
criteria air contaminants and CO,.

Management of Cement Kiln Dust

Cement kiln dust is composed of the fine
solid particulates created when clinker is
formed and collected by air pollution control
devices, such as electrostatic precipitators or
baghouses, used to clean the kiln exhaust.
Large amounts of kiln dust are generated
each year. Cement kiln dust can contain a
variety of pollutants, such as arsenic, lead,
chromium, mercury, thallium, selenium,
nickel, dioxins and furans. Cement kiln dust,
therefore, requires careful management to
avoid introducing contaminants into the
environment, to the workplace or back into
the cement product.

Cement kiln dust can be recycled back
into the manufacturing process. Materials
that are byproducts from other industrial

manufacture can be used to make cement,
replacing a portion of the cement or natural
raw materials. Materials that can be recycled
for use in the production of cement include
foundry sand, a byproduct of metal casting;
mill scale or slag, a material recycled from the
iron and steel industries; fly ash, a byproduct
of coal combustion at electric utilities; and
lime sludge, a waste product generated by
recycling paper (PCA 2006b).

Several plants are starting to market
cement kiln dust. St. Marys facility in
Bowmanville, Ontario, considers cement
kiln dust as a marketable byproduct rather
than waste and sells some as product for
fertilizers and has instituted a program
to increase these sales. The St. Lawrence
Cement plants in Mississauga, Ontario,
and Joliette, Quebec, recycle most of their
cement kiln dust and what is not recycled is
sold, so none is landfilled. The Lafarge plant
in Alpena, Michigan, sells a small amount as
soil stabilizer. The US cement industry has
adopted a voluntary target of a 60 percent
reduction (from a 1990 baseline) in the
amount of cement kiln dust disposed of per
tonne of clinker produced by 2020 (PCA
2006b).

3.3.11 Uses of PRTR Data hy Facilities

Only a few of the plants interviewed were
using PRTR data internally, but several
mentioned using similar types of data (but
collected more frequently, closer to real-
time) as an integral part of their efforts to
improve efficiency and performance and
thereby cut emissions. Facilities that use
actual measurements rather than relying on
emission factors were more likely to use the
data. The TXI plant in Midlothian, Texas,
bases its TRI data on materials analysis
and, in combination with other data, tracks
environmental performance.

The Cruz Azul environmental manager
indicated that, under the Mexican Industria
Limpia certification program, environmental
data are reported to the authorities every
three months. However, the data must be
presented in a summary fashion that does

not provide the information needed for
operations control. Under previous systems,
real-time monitoring was available to allow
immediate changes to the process or repair
of the equipment.

Externally, very few if any were actively
using PRTR data, though a few mentioned
wanting to do more. The St. Marys
Bowmanville, Ontario, plant said that NPRI
data are viewed as credible by the public,
so the facility often refers the public to the
NPRI data when asked about emissions.
Other facilities use the NPRI data on
criteria air contaminants for their company’s
sustainability reports.

3.3.12 Facility Interviews

Holcim, Artesia, Mississippi, USA, Ruksana
Mirza, 19 August 2005

Holcim, Clarksville, Missouri, USA, Dennis
Harding, 9 August 2005

Holcim, Dundee, Michigan, USA, Timothy
Schlosser, 3 August 2005

La Cooperativa Cruz Azul, S.C.L, Hildalgo,
Mexico, Ing. Armando Garcia Meza,
20 September 2005

Lafarge, Alpena, Michigan, USA, Brian
Gasiorowski, 1 and 9 September 2005
Lafarge, Exshaw, Alberta, Canada, Brad
Watson, 22 September 2005

Lafarge, Woodstock, Ontario, Canada, Brian
Gasiorowski, 5 October 2005 (by e-mail)
Lehigh Inland, Edmonton, Alberta, Canada,
Trevor Lema, 29 November, 1 December
2005 (by e-mail)

St. Lawrence Cement, Catskill, New York,
USA, Mark Woodard, 15 August 2005

St. Lawrence Cement, Mississauga, Ontario,
Canada, Tracy Hodges, 23 November 2005
St. Marys Cement, Bowmanville, Ontario,
Canada, Ruben Plaza, 17 November 2005
TXI Operations, Midlothian, Texas, USA,
Soc Lindholm, 16 August 2005


http://www.stlawrencecement.com
http://www.stlawrencecement.com
http://www.lafarge.com
http://www.lafarge.com
http://www.heidelbergcement.com
http://www.heidelbergcement.com
http://www.txi.com
http://www.txi.com
http://www.titan-cement.com
http://www.titan-cement.com
http://www.stmaryscement.com
http://www.stmaryscement.com
http://www.gcc.com
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Key Findings

In 2003, total reported releases and transfers in North America were 2.99 billion kg for the matched data set of
industries and chemicals.

Total releases represented 47 percent of all reported releases and transfers. On-site releases were 38 percent, and off-site
releases were 9 percent.

Off-site transfers to recycling were 34 percent of total reported releases and transfers in North America, and other off-site
transfers for further management were 19 percent.

TRI accounted for 90 percent of the facilities and for 88 percent of the total reported releases and transfers in North
America. NPRI accounted for 10 percent of facilities and 12 percent of total reported releases and transfers.

The pattern of releases and transfers differed between NPRI and TRI. Total releases represented a larger share of TRI
releases and transfers (48 percent) than those of NPRI (40 percent), mainly due to on-site land releases, which accounted
for a greater share in TRI (8 percent versus 5 percent for NPRI). Other off-site transfers for further management (to
energy recovery primarily and also to sewage) also made up a larger share of the total releases and transfers in TRI than
in NPRI (20 percent versus 11 percent). However, transfers to recycling made up a larger share in NPRI than in TRI

(49 percent versus 32 percent).

The areas with the largest releases and transfers in 2003 were Texas, Ontario, Ohio and Indiana. Together, these four
jurisdictions accounted for more than one-quarter (27 percent) of total reported releases and transfers in North America
in 2003.

Two manufacturing industries, primary metals and chemicals manufacturing, reported more than 600 million kg in total
releases and transfers, with primary metals representing 23 percent and chemicals manufacturing 21 percent of the
North American total reported in 2003. The chemicals with the largest totals reported by primary metals facilities were
zinc and copper and their compounds, primarily as transfers to recycling. The electric utilities and fabricated metals
products had the third- and fourth-largest totals.

The average total releases and transfers per facility was almost 30 percent higher in NPRI than in TRI. The ratio of NPRI
to TRI average kilograms per facility was 1.3 for total releases and transfers. This was mainly due to higher NPRI average
off-site transfers to disposal of substances other than metals (a ratio of 2.5) and off-site transfers to recycling (a ratio of
2.0). Average on-site air releases were higher for NPRI (ratio of 1.2). Average releases to surface waters, underground
injection and on-site land were smaller. Average kilograms per facility of other transfers to energy recovery and to sewage
were also smaller in NPRI than in TRI.

A small number of facilities accounted for a large percentage of total releases and transfers. Fifty North American
facilities, all but six of them located in the US, accounted for 17 percent of total reported releases and transfers. Sixteen
of the 50 facilities with the largest releases and transfers were primary metals facilities, 13 were chemical manufacturers
and 10 were hazardous waste management facilities.

4.1 Introduction

Chapter 4 examines total reported amounts
of releases and transfers in North America
for 2003. As explained in Chapter 2, this
chapter analyzes data for industries and
chemicals that must be reported in both
the United States and Canada (the matched
data set). Comparable Mexican data are not
available for the 2003 reporting year.

Releases include on-site releases to air,
water, land, and underground injection
wells, as well as off-site releases (off-site
transfers to disposal and all transfers of
metals except those sent for recycling). In
Chapter 5, releases are adjusted to account
for off-site releases that are reported as on-
site releases by other NPRI or TRI facilities.
This chapter, however, analyzes all reported
releases because it focuses on how facilities
manage the total amounts they report.

Transfers include off-site transfers to
recycling and other off-site transfers of
substances (other than metals and their
compounds) to energy recovery, treatment,
and sewage.

Total reported amounts are the closest
estimate we have of totalamounts of chemicals
arising from facilities’ activities that require
handling or management. Questions—such
as what kinds and types of waste are being
sent off-site, what portion of materials are
being recycled or transferred for disposal, or
what portion of chemicals are being released
on-site—can be answered when all types of
releases and transfers are considered.
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4.2 Total Reported Amounts
of Releases and Transfers,
2003

Total reported releases and transfers consist
of on-site releases to air, surface water,
underground injection, and land occurring
at the reporting facility; off-site releases
(transfers to disposal); transfers to recycling;
and other types of transfers for further
management (transfers to energy recovery,
treatment, and sewage).

« In 2003, reported releases and transfers
in North America totaled 2.99 billion
kg for the matched data set of industries
and chemicals.

« On- and off-site releases represented
47 percent of all reported releases and
transfers in North America. On-site
releases alone accounted for 38 percent
of total reported amounts of releases
and transfers.

» TRIaccounted for 90 percent of the
facilities and for 88 percent of the total
reported releases and transfers in North
America. NPRI accounted for 10 percent
of facilities and 12 percent of total
reported releases and transfers.

« The pattern of releases and transfers
differed between NPRI and TRI. Total
releases represented a larger share of TRI
releases and transfers (48 percent) than
those of NPRI (40 percent), mainly due
to on-site land releases, which accounted
for a greater share in TRI (8 percent
versus 5 percent for NPRI). Other off-
site transfers for further management
(to energy recovery primarily and also
to sewage) also made up a larger share
of the total releases and transfers in
TRI than in NPRI (20 percent versus
11 percent). However, transfers to
recycling made up a larger share in
NPRI than in TRI (49 percent versus
32 percent).

2003 Matched Chemicals and Industries

Table 4-1. Summary of Total Reported Amounts of Releases and Transfers in North America, NPRI and TRI, 2003

Total Facilities
Total Forms

Releases On- and Off-site

On-site Releases
Air
Surface Water
Underground Injection
Land

0ff-site Releases
Transfers to Disposal (except metals)
Transfers of Metals**

Total Reported Releases On- and Off-site

0ff-site Transfers to Recycling
Transfers to Recycling of Metals
Transfers to Recycling (except metals)

Other Off-site Transfers for Further Management
Energy Recovery (except metals)
Treatment (except metals)
Sewage (except metals)

Total Reported Amounts of Releases and Transfers

North America NPRI* TRI

Number Number Number

23,816 2,303 21,513

83,351 8,352 74,999
kg % kg % kg %
1,135,539,573 38 109,350,003 31 1,026,189,570 39
733,712,324 25 85,258,915 24 648,453,409 25
100,769,681 3 6,545,051 2 94,224,631 4
79,697,986 3 1,427,359 04 78,270,627 3
221,248,423 7 16,007,519 5 205,240,903 8
264,831,070 9 32,825,005 9 232,012,065 9
28,146,654 1 5,880,431 2 22,266,223 1
236,690,416 8 26,944 574 7 209,745,842 8
1,400,376,644 41 142,175,008 40 1,258,201,635 48
1,008,692,029 34 174,315,560 49 834,376,469 32
864,934,726 30 158,790,555 45 706,144,171 27
143,757,303 5 15,525,005 4 128,232,298 5
571,740,967 19 38,249,459 11 539,491,508 20
323,717,193 11 16,375,047 5 307,342,146 12
132,796,330 4 14,375,307 4 118,421,023 4
121,227,443 4 7,499,105 2 113,728,338 4
2,986,809,639 100 354,740,028 100 2,632,069,612 100

NPRI as % of North  TRI as % of North

American Total

10
10

10
12
6
2
7

12
21
11

10

17
18
11

)
5
11
6

12

American Total

90
90

90
88
94
98
93

88
79
89

90

83
82
89

93
95
89
94

88

Note: Canada and US data only. Mexico data not available for 2003. Data include 204 chemicals common to both NPRI and TRI lists from selected industrial and other sources. The data reflect estimates of

releases and transfers of chemicals, not exposures of the public to those chemicals. The data, in combination with other information, can be used as a starting point in evaluating exposures that may result from
releases and other management activities which involve these chemicals.
* The sum of air, surface water, underground injection and land releases in NPRI does not equal the total on-site releases because in NPRI on-site releases of less than 1 tonne may be reported as an

aggregate amount.

** Includes transfers of metals and metal compounds to energy recovery, treatment, sewage and disposal.



2003 Matched Chemicals and Industries

Figure 4-1. Percentage of Total Reported Amounts of Releases and Transfers
in North America by Type, NPRI and TRI, 2003

North America

Other Off-site
Transfers
for Further
Management
19% On-site Releases
38%

Off-site Transfers
to Recycling
34%

Off-site Releases
9%

Total Reported Amounts of Releases and Transfers
in North America: 2.99 billion kg

Other Off-site NPRI TRI
Transfers Other Off-site
for Further
Transfers
Management
11% for Further
° On-site Releases Management
31% 20% On-site Releases
39%
Off-site Transfers
to Recycling Off-site Transfers
49% to Recycling
Off-site Releases 32%
9% Off-site Releases
9%
Total NPRI Reported Amounts of Releases Total TRI Reported Amounts of Releases
and Transfers: 354.7 million kg and Transfers: 2.63 billion kg

Note: Canada and US data only. Mexico data not available for 2003.

.http://v;rww.cee.org‘/taking'stockl

To find out more details on the types of releases and
transfers for NPRI and TRI using Taking Stock Online:
o select Country report.
9 select the year 2003.

@ select Canada & USA for the geographic area,
select All chemicals for the chemical,
select All industries for the industrial sector.

@ check all boxes (or specific types of releases and/or
transfers).

Then click on CAULRUEE LY
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4.2.1 Total Reported Amounts
of Releases and Transfers
hy State and Province, 2003

In 2003, three states and one province
each reported more than 180 million kg of
releases and transfers. Together, these four
jurisdictions reported more than one-quarter
(27 percent) of total reported releases and
transfers in North America.

o Texas facilities reported the largest total
releases and transfers: 228.9 million
kg, almost 8 percent of all releases and
transfers reported in North America in
2003. Texas ranked first for total on-site
releases and third for total releases; the
state also ranked first for the category
“other transfers for further management”
(which includes transfers to energy
recovery, treatment and sewage).

« Ontario facilities had the second-largest
releases and transfers, 205.3 million kg,
or almost 7 percent of the total. Ontario
ranked first in transfers to recycling and
fifth for total releases on- and off-site.

o Ohio facilities reported the third-largest
releases and transfers, 203.8 million kg.
Ohio ranked first in total releases,
second in transfers to recycling, and
fourth for other transfers for further
management.

« Facilities in Indiana had the fourth-
largest releases and transfers,

182.7 million kg. Indiana ranked first
in off-site releases (transfers off-site
to disposal).

o The total for the top 10 jurisdictions
accounted for over half (51 percent)
of all releases and transfers in 2003. In
addition to the four top ranked, they
included Michigan, Pennsylvania,
Illinois, North Carolina, South Carolina
and Tennessee.

« Three jurisdictions reported less than
80,000 kg in 2003: Guam, the District of
Columbia and Northern Marianas.

Table 4-2. Total Reported Amounts of Releases and Transfers in North America, by State and Province, 2003

On- and 0ff-site
Total Reported

State/Province

Alabama
Alaska

Alberta

Arizona
Arkansas
British Columbia
California
Colorado
Connecticut
Delaware
District of Columbia
Florida

Georgia

Guam

Hawaii

Idaho

lllinois

Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Manitoba
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Brunswick
New Hampshire
New Jersey
New Mexico
New York
Newfoundland and Labrador
North Carolina
North Dakota
Northern Marianas
Nova Scotia
Ohio
Oklahoma
Ontario

Oregon
Pennsylvania
Prince Edward Island
Puerto Rico
Quebec

Rhode Island
Saskatchewan
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont

Virgin Islands
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Total

Note: Canada and US data only. Mexico data not available for 2003. The data are estimates of releases and transfers of chemicals reported by facilities. None of the rankings are meant to imply that a facility, state or province is not meeting

Number
of Facilities

492
16
196
241
335
174
1,362
184
328
71

630

23,816

0ff-site Transfers for Further Management

Total Other Transfers

Total Reported

Total On-site  Total Off-site Releases Total Transfers for Further Amounts of Releases
Rel Rel On- and 0ff-site to Recycling M * and Transfers
(kg) (kg) kg Rank kg Rank kg Rank kg Rank
37,159,562 9,076,500 46,236,062 12 22,888,811 16 10,187,009 17 79,311,882 12
273,310 23,983 297,294 61 4,471 60 5,409 59 307,173 62
12,409,764 2,712,365 15,122,129 32 6,008,804 36 2,969,221 34 24,100,154 35
8,405,567 242,649 8,648,216 36 9,070,358 31 1,870,296 38 19,588,869 40
13,007,462 4,295,760 17,303,223 29 25,603,971 12 21,482,488 8 64,389,682 16
12,859,152 2,762,457 15,621,608 30 25,284,646 13 589,478 13 41,495,732 26
18,152,366 3,929,874 22,082,240 22 23,041,711 15 17,105,311 12 62,229,262 18
2,688,840 528,419 3,217,259 50 18,163,451 21 7,624,429 23 29,005,138 30
1,588,043 734,646 2,322,689 54 13,916,128 24 5,804,190 28 22,043,006 38
4,003,933 1,803,038 5,806,971 41 3,790,397 39 1,947,129 37 11,544,498 43
0 24 24 65 2,952 61 0 - 2,976 64
50,785,328 1,031,478 51,816,807 8 9,783,666 30 3,612,359 32 65,212,832 15
47,912,860 1,053,387 48,966,247 10 13,786,885 25 9,624,270 19 72,377,402 13
74,301 929 75,230 63 0 - 4 62 75,233 63
910,076 26,933 937,009 57 6 62 1,114 61 938,130 59
18,192,536 305,551 18,498,087 26 825,780 19 708,534 41 20,032,400 39
40,713,049 16,383,646 57,096,695 6 43,086,745 7 19,297,747 10 119,481,187 7
55,192,263 45,445,500 100,637,763 2 63,479,055 4 18,584,603 11 182,701,422 4
9,575,949 5,550,883 15,126,832 31 25,966,192 11 4,941,231 30 46,034,255 25
7,048,220 1,651,794 8,700,013 35 14,622,134 23 3,729,603 31 27,051,750 33
33,452,665 2,419,672 35,872,338 16 19,939,849 19 14,748,339 14 70,560,526 14
44,263,435 2,293,547 46,556,982 11 19,009,762 20 22,042,728 7 87,609,472 11
3,326,360 387,667 3,714,027 47 1,465,360 46 380,837 18 5,560,224 49
3,089,677 1,584,122 4,673,798 a4 1,042,167 18 579,695 a4 6,295,660 48
18,179,208 1,555,344 19,734,552 25 1,891,174 45 2,065,230 36 23,690,956 36
2,655,385 815,123 3,470,508 49 11,687,104 27 7,980,327 20 23,137,940 37
24,622,329 15,379,768 40,002,097 14 46,798,534 6 75,573,875 2 162,374,506 5
6,978,972 2,158,632 9,137,604 34 11,918,355 26 7,973,131 21 29,029,090 29
24,306,962 664,974 24,971,936 19 6,889,392 34 2,597,708 35 34,459,036 21
19,379,261 3,593,541 22,972,802 21 17,753,604 22 10,179,061 18 50,905,467 23
2,860,084 55,432 2,915,515 51 205,911 56 15,586 58 3,137,013 55
11,727,064 6,256,495 17,983,559 27 9,063,588 32 492,582 47 27,539,729 31
6,723,650 310,105 7,033,755 39 3,639,349 40 854,754 39 11,527,857 1
6,048,231 762,551 6,810,782 40 617,365 52 4,394 60 7,432,541 15
2,372,382 204,951 2,577,333 52 3,631,468 41 304,250 51 6,513,051 46
6,943,063 2,268,682 9,211,745 33 10,977,323 28 33,819,655 3 54,008,724 20
1,554,727 701,044 2,255,771 55 1,061,570 47 188,783 53 3,506,124 54
16,149,490 1,814,480 17,963,970 28 24,394,060 14 7,664,094 22 50,022,123 24
1,196,883 35,409 1,232,292 56 0 - 0 - 1,232,292 57
49,967,961 4,138,512 54,106,473 7 36,287,616 8 7,122,415 25 97,516,503 8
3,092,909 773,703 3,866,612 46 408,116 54 187,813 54 4,462,542 52
2,133 0 2,733 64 0 - 0 - 2,133 65
5,215,248 257,177 5,472,425 42 645,887 51 247,972 52 6,366,284 47
84,270,114 21,804,799 106,074,914 1 66,137,088 2 31,589,110 4 203,801,112 3
7,006,831 1,639,507 8,646,338 37 8,623,443 33 776,812 40 18,046,593 41
42,327,490 17,803,050 60,130,541 5 117,901,806 1 27,223,075 5 205,255,422 2
17,408,346 3,240,199 20,648,546 24 5,368,014 37 5,983,487 27 32,000,047 28
48,968,893 22,233,435 71,202,328 4 64,047,551 3 11,724,878 16 146,974,757 6
302,911 33,276 336,187 60 12,331 59 507,446 45 855,964 60
3,339,085 261,659 3,600,745 13 6,085,964 35 16,636,821 13 26,323,529 34
24,548,477 4,125,997 28,674,475 17 22,230,510 17 6,016,391 26 56,921,376 19
236,702 108,122 344,824 59 2,704,026 a4 494,149 16 3,542,999 53
1,352,170 2,748,601 4,100,771 45 572,044 53 111,787 55 4,784,602 51
25,284,458 11,125,650 36,410,107 15 32,783,385 10 23,602,941 6 92,796,434 9
2,334,717 18,104 2,352,821 53 353,287 55 347,076 49 3,053,184 56
47,583,172 3,120,203 50,703,375 9 35,636,015 9 5,384,522 29 91,723,911 10
86,721,048 10,244,820 96,965,868 3 55,300,399 5 76,629,071 1 228,895,338 1
18,842,645 4,821,316 23,663,961 20 2,890,262 13 658,529 2 27,212,753 32
74,378 65,324 139,702 62 736,357 50 317,243 50 1,193,303 58
555,209 3,965 559,174 58 35,624 57 16,877 57 611,675 61
23,656,621 3,792,769 27,449,390 18 10,211,959 29 14,152,813 15 51,814,162 22
7,078,100 680,988 7,759,088 38 4,631,127 38 3,242,131 33 15,632,346 12
40,493,142 1,904,110 42,397,252 13 2,968,450 2 7,508,074 24 52,873,771 21
13,076,667 8,969,004 22,045,671 23 20,784,378 18 19,626,910 9 62,456,959 17
5,017,135 101,426 5,118,561 13 24,292 58 83,168 56 5,226,022 50
1,135,539,573 264,837,070  1,400,376,644 1,008,692,029 577,740,967 2,986,809,639

its legal requirements. The data do not predict levels of exposure of the public to those chemicals.
*Includes transfers to energy recovery, treatment and sewage, except for metals, which are included in off-site releases.
** Population data for Canada from <http://www40.statcan.ca/l01/cst01/demo02.htmi> (accessed 7 September 2005) and for United States from <http://www.census.gov/popest/states/NST-ann-est.htm|> (accessed 7 September 2005).

For Guam, Northern Marianas, and Virgin Islands from <http://www.census.gov/population/www/cen2000/is|

_htm|> (

d 7 Septemb

2005).
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2003
Population**

4,503,726

Land
Area
(sq km)

131,432

648,280 1,477,155

3,158,600
5,579,222
2,121,774
4,152,300
35,462,712
4,547,633
3,486,960
818,166
557,620
16,999,181
8,676,460
163,593
1,248,755
1,367,034
12,649,087
6,199,571
2,941,976
2,724,786
4,118,189
4,493,665
1,309,205
1,161,600
5,512,310
6,420,357
10,082,364
5,064,172
2,882,594
5,719,204
918,157
1,737,475
2,242,207
750,900
1,288,705
8,642,412
1,878,562
19,212,425
518,400
8,421,190
633,400
76,129
936,200
11,437,680
06,469

661,194
294,310
134,864
947,806
403,939
268,637
12,548
5,063
158
139,841
149,999
550
16,634
214,309
143,975
92,896
144,705
211,905
102,898
112,827
79,934
649,953
25,316
20,299
147,124
206,192
121,498
178,432
376,961
199,099
284,376
73,440
23,228
19,214
314,311
122,301
405,721
126,170
178,681
477
55,491
106,060
177,865

12,256,600 1,068,536

3,564,330
12,370,761
137,300
3,877,881

248,629
116,075
5,659
8,950

7,492,300 1,540,689

1,076,084
994,400
4,148,744
764,905
5,845,208
22,103,374
2,352,119
619,343
108,814
7,365,284
6,131,298
1,811,440
5,474,290
502,111

2,706
652,334
77,981
196,555
106,752
678,305
212,799
23,953
340
102,551
172,431
62,381
140,662
251,483

2003 Gross
Domestic Product***

US$ millions Rank

130,792
31,704
121,953
183,272
74,540
103,887
1,438,134
188,397
174,085
50,486
70,668
553,709
321,199
46,671
40,358
499,731
213,342
102,400
93,263
128,315
144,321
40,829
27,126
213,073
297,113
359,440
210,184
71,872
193,828
25,584
65,399
89,711
16,031
48,202
394,040
57,078
838,035
13,043
315,456
21,597
20,643
398,918
101,168
353,074
119,973
443,709
2,755
57,800
181,111
39,363
26,092
127,963
21,331
203,071
821,943
76,674
20,544

304,116
245,143
46,726
198,096
22,279

*** Gross Domestic Product for Canada from <http://www40.statcan.ca/l01/cst01/econ15.htmi> (2003 data, accessed 7 September 2005) with exchange rate of 0.714 US$ per Canadian$ from <http://www40.statcan.ca/l01/cst01/econ07.htn}>
(2003 data, accessed 7 September 2005) and for United States from <http://www.bea.gov/bea/regional/gsp.htnj> (2003 data, accessed 7 September 2005).


http://www40.statcan.ca/l01/cst01/demo02.htm
http://www.census.gov/popest/states/NST-ann-est.html
http://www.census.gov/population/www/cen2000/islandareas.html
http://www40.statcan.ca/l01/cst01/econ15.htm
http://www40.statcan.ca/l01/cst01/econ07.htm
http://www.bea.gov/bea/regional/gsp.htm
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Map 4-1. Largest Sources of Total Reported Amounts of Releases and Transfers in North America, 2003: States and Provinces
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4.2.2 Total Reported Amounts
of Releases and Transfers
by Industry Sector, 2003

Facilities in five manufacturing industries
each reported more than 245 million kg in
total releases and transfers in 2003.

o The primary metals industry reported
the largest amount, 680.2 million kg,
primarily as on- and off-site releases
(reporting the largest off-site releases)
and as transfers to recycling (reporting
the largest transfers of metals to
recycling). This industry reported more
than 50 percent of its total as zinc and
copper and their compounds, primarily
as transfers to recycling.

 The chemical manufacturing industry
reported the second-largest total
releases and transfers (616.3 million
kg), primarily as other off-site transfers
for further management (reporting the
largest transfers to energy recovery, to
treatment and to sewage) and as on-site
releases (reporting the largest releases
to underground injection). Methanol,
nitric acid and nitrate compounds,
toluene, and xylenes were the chemicals
with the largest amounts, primarily as
off-site transfers for further management
(both transfers to energy recovery and to
sewage), reported by this industry.

o The electric utility industry reported
the third-largest amount, 416.9 million
kg. This industry reported the largest
amount of on-site releases (reporting
the largest on-site air emissions) and
total on- and off-site releases. More than
50 percent of the total reported releases
and transfers by this industry were on-
site air releases of hydrochloric acid.

o The fabricated metals products sector
reported the fourth-largest amount, with
251.3 million kg, primarily as transfers to
recycling. Over 50 percent of its total was
copper and zinc and their compounds
transferred to recycling.

Table 4-3. Total Reported Amounts of Releases and Transfers in North America by Industry, 2003

Rank

~ w

0o ~ o

[¥=)

11
12
13

14
15
16

17

Us SIc
Code

33
28

491/493
34
495/738

26
36
37
20
30
29
35
32

24
21
39

38

25
22
5169
5171
12
31
21
23

Industry

Primary Metals
Chemicals

Electric Utilities

Fabricated Metals Products
Hazardous Waste Mgt./
Solvent Recovery

Paper Products
Electronic/Electrical Equipment
Transportation Equipment
Food Products

Rubber and Plastics Products
Petroleum and Coal Products
Industrial Machinery
Stone/Clay/Glass Products

Lumber and Wood Products
Printing and Publishing
Misc. Manufacturing Industries

Measurement/Photographic
Instruments

Furniture and Fixtures
Textile Mill Products
Chemical Wholesalers
Petroleum Bulk Terminals
Coal Mining

Leather Products
Tobacco Products
Apparel and Other Textile
Products

Total

Releases On- and Off-site

Total On-site  Total Off-site
Releases On- and Off-site

Releases
(kg)

97,638,010
197,423,453

398,530,374
14,553,753
79,435,236

113,623,229
5,439,338
31,507,504
61,547,595
35,031,845
33,416,482
4,802,900
16,936,848

19,923,997
1,471,725
2,675,814

3,499,703

4,061,753
2,912,451
536,523
1,459,742
2,271,290
186,699
431,343
221,966

1,135,539,573

Note: Canada and US data only. Mexico data not available for 2003.

* Includes transfers to energy recovery, treatment and sewage, except for metals, which are included in off-site releases.

(kg)

164,670,857
23,009,892

14,167,325
11,406,849
20,486,078

3,544,508
2,822,138
5,995,534
2,501,653
4,729,477
2,508,590
2,037,784
2,486,548

705,783
140,588
2,338,131

156,167

45,519
336,522
48,366
166,222
2,236
481,630
23,976
24,699

264,837,070

Total Reported
Releases

(kg)

262,308,867
220,433,345

412,697,699
25,960,602
99,921,314

117,167,738
8,261,476
37,503,038
64,049,248
39,761,322
35,925,072
6,840,684
19,423,396

20,629,779
7,612,312
5,013,945

3,655,870

4,107,271
3,248,973
584,889
1,625,964
2,213,526
668,330
455,319
246,665

1,400,376,644

0ff-site Transfers
for Further Management

Total Transfers
to Recycling
(kg)

405,544,970
78,940,651

4,233,449
210,453,752
17,243,890

1,654,663
114,284,687
79,048,083
934,237
8,198,924
17,671,149
45,466,444
2,248,363

391,380
7,142,809
7,088,479

4,483,773

2,523,933
681,617
35,533
331,057
2,434
57,684
10,498
19,571

1,008,692,029

Total Other
Transfers

for Further
Management*
(kg)

12,320,719
316,921,945

15,379
14,856,769
128,490,944

20,633,524
11,453,421
9,547,761
17,670,033
12,589,490
5,422,280
1,993,336
7,405,072

1,758,423
2,896,566
1,645,763

4,423,421

776,803
1,606,843
4,455,969

601,709

0
71,745
23,659

153,392

571,740,967

2003 Matched Chemicals and Industries

Total Reported
Amounts

of Releases
and Transfers
(kg)

680,174,556
616,295,941

416,946,527
251,271,123
245,656,147

139,455,924
133,999,584
126,098,882
82,653,518
60,549,736
59,018,502
54,300,464
29,076,831

22,779,582
17,651,688
13,748,187

12,563,064

7,408,007
5,537,433
5,076,391
2,558,730
2,275,960
803,758
489,476
419,627

2,986,809,639

NPRI as %
of North
American
Total

15
5

5
25
12

22
2
24
5
16
13
9
6

30
19
25

0.2

29
5
0.4
8
0
0.2
0
5

TRl as %
of North
American
Total

85
95

95
75
88

78
98
76
95
84
87
91
94

70
81
75

99.8

71
95
99.6
92
100
99.8
100
95

88
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Table 4-3. (continued)

Rank

18

20
21
22
23

25

us sic
Code

33
28

491/493
34
495/738

26
36
37
20
30
29
35
32

24
21
39

38

25
22
5169
5171
12
31
21
23

Industry

Primary Metals
Chemicals

Electric Utilities

Fabricated Metals Products
Hazardous Waste Mgt./
Solvent Recovery

Paper Products
Electronic/Electrical Equipment
Transportation Equipment
Food Products

Rubber and Plastics Products
Petroleum and Coal Products
Industrial Machinery
Stone/Clay/Glass Products

Lumber and Wood Products
Printing and Publishing
Misc. Manufacturing Industries

Measurement/Photographic
Instruments

Furniture and Fixtures
Textile Mill Products
Chemical Wholesalers
Petroleum Bulk Terminals
Coal Mining

Leather Products
Tobacco Products
Apparel and Other Textile
Products

Major Chemicals Reported (Primary Media/Transfers)
(chemicals accounting for more than 50% of total reported amounts)

Zinc/Copper and compounds (transfers to recycling)

Methanol (transfers to energy recovery, transfers to treatment), Nitric acid and nitrate compounds (transfers to sewage, underground
injection), Toluene, Xylenes (transfers to energy recovery), Manganese and compounds (land)

Hydrochloric acid (air)

Copper/Zinc and compounds (transfers to recycling)

Toluene (transfers to energy recovery), Zinc and compounds (land), Xylenes, Methyl ethyl ketone, Methanol (transfers to energy
recovery)

Methanol (air)

Lead and compounds (transfers to recycling)

Copper and compounds (transfers to recycling), Xylenes (air), Manganese/Chromium/Nickel and compounds (transfers to recycling)
Nitric acid and nitrate compounds (water)

Styrene (air), Methyl ethyl ketone (air, transfers to recycling), Toluene (air), Zinc and compounds (transfers of metals to disposal)
Ethylene glycol (transfers to recycling), Nitric acid and nitrate compounds (water), Sulfuric acid, Toluene (air)
Copper/Manganese/Chromium and compounds (transfers to recycling)

Hydrochloric acid, Hydrogen fluoride (air), Toluene (transfers to energy recovery), Nitric acid and nitrate compounds (water, transfers
to sewage), Methanol (air), Xylenes (transfers to energy recovery), Sulfuric acid (air)

Methanol, Formaldehyde (air)

Toluene (air, transfers to recycling)

Copper and compounds (transfers to recycling), Zinc and compounds (transfers of metals to disposal), Toluene, Methyl ethyl ketone
(air, transfers to recycling)

Methyl ethyl ketone (transfers to energy recovery), Copper and compounds (transfers to recycling), Nitric acid and nitrate compounds
(transfers to sewage, water), Methanol (air, transfers to energy recovery)

Toluene, Xylenes (air), Chromium and compounds (transfers to recycling)

Methyl ethyl ketone, Toluene, Methanol (air), N,N-Dimethylformamide (transfers to energy recovery)

Toluene, Xylenes, Methyl ethyl ketone (transfers to energy recovery)

Toluene (air, transfers to treatment), Methyl tert-butyl ether (air), Xylenes (air, transfers to treatment)

Manganese and compounds, Zinc and compounds (land)

Chromium and compounds (transfers of metals to disposal)

Hydrochloric acid (air)

Methyl ethyl ketone (transfers to energy recovery)

« Hazardous waste management and
solvent recovery facilities reported the
fifth-largest amount, with 245.7 million
kg, primarily as other off-site transfers
for further management (reporting
the second-largest transfers to energy
recovery and to treatment). Toluene,
zinc and its compounds, xylenes,
methyl ethyl ketone and methanol
were among the chemicals reported in
the largest amounts by this industry.
They were primarily transferred for
energy recovery, except for zinc and its
compounds which were primarily on-site
land releases.
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http://www.ce_e.org/taking‘stock/

To find out what chemicals are releases and/or trans-
fered by each industry sector using Taking Stock Online:

o select Chemical report and select A1l for the
number of results to be displayed.

@ select the year 20083.

@ select Canada & USA for the geographic area,
select All chemicals for the chemical,
select one particular Industry Sector

(for example, primary metals) for the industrial
sector.

@ check all boxes.

Then click on CZLULRUEK T

If you are interested in the top chemicals in a sector,
click on the down arrow at the top of the release/
transfer column you are interested in.

Total Reported Amounts of Releases and Transfers, 2003
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The primary metals industry, the
industry with the largest totals in 2003,
accounted for 23 percent of all North

American releases and transfers for 2003.

This industry accounted for 29 percent
in NPRI and 22 percent in TRI.

The chemical manufacturing industry,
with the second-largest total releases and
transfers, accounted for 21 percent of
releases and transfers in North America.
This industry accounted for 22 percent
in TRI, but 9 percent in NPRIL

The electric utility industry, with the
third-largest amount, accounted for

14 percent of the North American total,
15 percent of the TRI total but only

5 percent of the NPRI total.

The fourth-ranked fabricated metals
products sector accounted for 8 percent
of the North American total. This indus-
try represented 18 percent of the NPRI
total but only 7 percent of the TRI total.
Hazardous waste management and
solvent recovery facilities reported the
fifth-largest amount and accounted for

8 percent of total releases and trans-

fers in North America, with 8 percent
of the TRI total and 8 percent of the
NPRI total.

2003 Matched Chemicals and Industries

Figure 4-2. Percentage Contribution of Top Industry Sectors to Total Reported Amounts

of Releases and Transfers, NPRI and TRI, 2003

North America

All Others

21% Primary Metals

23%

Paper
Products
5%
Hazardous Waste
Mgt./ Solvent Recovery X
9 Chemicals
8%
21%

Fabricated Metals
Products Electric Utilities
8% 14%
Total Reported Amounts of Releases and
Transfers in North America: 2.99 billion kg

NPRI

All Others
19%

Primary Metals
29%
Hazardous Waste
Mgt./ Solvent
Recovery
8%

Transportation
Equipment
8% Fabri
abricated Metals
Products

Paper Products 18%

9% Chemicals
9%
Total NPRI Reported Amounts of Releases
and Transfers: 354.7 million kg

TRI

All Others

21% Chemicals

22%

Electronic/
Electrical
Equipment
5%
Fabricated Metals
Products
7% Primary Metals
Hazardous Waste 22%
Mgt./ Solvent
Recovery Electric Utilities
8% 15%
Total TRI Reported Amounts of Releases
and Transfers: 2.63 billion kg

Note: Canada and US data only. Mexico data not available for 2003.
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Table 4-4. Average Kilograms per Facility of Releases and Transfers in North America, NPRI and TRI, 2003

NPRI* TRI

Number Forms/Facility Number Forms/Facility

Total Facilities 2,303 21,513
Total Forms 8,352 36 74,999 35
Releases On- and Off-site kg keg/facility kg kg/facility
On-site Releases 109,350,003 41,482 1,026,189,570 41,101
Air 85,258,915 37,021 648,453,409 30,142
Surface Water 6,545,051 2,842 94,224,631 4,380
Underground Injection 1,427,359 620 78,270,627 3,638
Land 16,007,519 6,951 205,240,903 9,540
0ff-site Releases 32,825,005 14,253 232,012,065 10,785
Transfers to Disposal (except metals) 5,880,431 2,553 22,266,223 1,035
Transfers of Metals** 26,944,574 11,700 209,745,842 9,750
Total Reported Releases On- and 0ff-site 142,175,008 61,735 1,258,201,635 58,486
0ff-site Transfers to Recycling 174,315,560 75,691 834,376,469 38,785
Transfers to Recycling of Metals 158,790,555 68,949 706,144,171 32,824
Transfers to Recycling (except metals) 15,525,005 6,741 128,232,298 5,961
Other Off-site Transfers for Further Management 38,249,459 16,609 539,491,508 25,071
Energy Recovery (except metals) 16,375,047 7,110 307,342,146 14,286
Treatment (except metals) 14,375,307 6,242 118,421,023 5,505
Sewage (except metals) 7,499,105 3,256 113,728,338 5,286
Total Reported Amounts of Releases and Transfers 354,740,028 154,034 2,632,069,612 122,348

Ratio of Average
per Facility (NPRI/TRI)

1.0
12
0.6
0.2
0.7

13
2.5
12

1.1

2.0
2.1
11

0.7
0.5
11
0.6

1.3

* The sum of air, surface water, underground injection and land releases in NPRI does not equal the total on-site releases because in NPRI on-site releases of less than 1 tonne may be reported as an aggregate

amount.
** Includes transfers of metals and metal compounds to energy recovery, treatment, sewage and disposal.

4.2.3 Average Releases and Transfers
per Facility, NPRI and TRI

o Average releases and transfers were
almost 30 percent higher for NPRI
(154,034 kg per facility) than for TRI
(122,348 kg per facility). The ratio of
NPRI to TRI average kilograms per
facility for total releases and transfers
was 1.3 for 2003.

o The NPRI to TRI ratio of per-facility
average for total on-site releases was 1.0.
On-site air releases were, on average,
higher for NPRI facilities (ratio of 1.2)
while the other types of on-site releases
(surface water, underground injection
and land) were lower.

o Average reported off-site releases
(primarily transfers to landfill) were
higher for NPRI than TRI (a ratio of 1.3).

» Average off-site transfers to recycling
were higher for NPRI than for TRI. The
ratio of NPRI to TRI average kilograms
per facility for transfers to recycling was
2.0, with the ratio for recycling of metals
at 2.1 for 2003.

« The ratio of NPRI to TRI average
kilograms per facility for other off-site
transfers for further management was
0.7 for 2003. For two of the three types
of other off-site transfers for further
management—energy recovery and
sewage—per-facility averages were
considerably smaller for NPRI than for
TRI while the average for transfers to
treatment was higher for NPRI.
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4.2.4 Facilities with the Largest Total
Reported Amounts of Releases
and Transfers, 2003

The 50 facilities in North America with the
largest total releases and transfers reported
510.6 million kg of releases and transfers,
17 percent of the total for the matched data
set in 2003.

o The 50 facilities with the largest total
releases and transfers in 2003 reported
16 percent of total releases, 15 percent
of off-site transfers to recycling, and
24 percent of other off-site transfers for
further management. All but six were
located in the US.

« Sixteen of the 50 facilities with the largest
releases and transfers were primary
metals facilities, 13 were chemical
manufacturers and 10 were hazardous
waste management facilities.

o Of the 50 facilities, 21 reported over
90 percent of their total releases and
transfers as releases on- and off-site.
Eleven of the 50 reported over 90 percent
of their total as transfers to recycling.
Another 10 of the 50 facilities reported
over 90 percent of their total as other
transfers for further waste management.

o The primary metals facility, K.C.
Recycling Ltd. in Trail, British Columbia,
reported the largest total, with
24.0 million kg, primarily as transfers
to recycling of lead and its compounds.
K.C. Recycling reported that it is a
recycler of lead-acid automotive batteries
whereby the batteries are broken down
into the three basic components of lead,
acid, and plastic. The lead is recovered
and sent to Cominco Ltd. in Trail, B.C.
for further recycling. The acid is also
recovered and sent to Cominco, where
they reuse the acid for further recycling
processes. The plastic is extruded back
into pellets and sent to various plastics
product manufacturers.

Pollutant Releases and Transfers
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Table 4-5. The 50 North American Facilities with the Largest Total Reported Amounts of Releases and Transfers, 2003

Rank

0N U A WN

DN — o w

14
15
16
17
18
19
20

22
23
24
25
26

21
28
29
30

32
33
34
35
36
37
38
39
40

42
43
4
il

o=

46
47
48
49
50

Note: Canada and US only. Mexico data not available for 2003. The data are estimates of releases and transfers of chemicals as reported by facilities and should not be interpreted as levels of human exposure
or environmental impact. The rankings are not meant to imply that a facility, state or province is not meeting its legal requirements.

Facility

K.C. Recycling Ltd.

Pharmacia & Upjohn Co., Pfizer Inc.
Nucor Steel, Nucor Corp.

Rineco

Petro-Chem Processing Group/Solvent Distillers Group, Philip Services Corp.

Pfizer Inc Parke-Davis Div

Roche Colorado Corp., Syntex (USA) Inc.

US Ecology Idaho Inc., American Ecology Corp.
EQ Resource Recovery Inc., EQ Holding Co.
Nucor Steel-Berkeley, Nucor Corp.

Marisol Inc

Southeastern Chemical & Solvent Co Inc., M&M Chemical & Equipment Co.

PMX Industries Inc., PMC Corp.
Exide Technologies

Chemical Waste Management of the Northwest Inc., Waste Management Inc.

Chevron Phillips Chemical Co., Chevron Corp.

Horsehead Corp. - Monaca Smelter, Horsehead Holding Corp.
Karmax Heavy Stamping

Peoria Disposal Co #1, Coulter Cos Inc.

North Star Bluescope Steel LLC, NSS Ventures Inc.

Steel Dynamics Inc

Chemical Waste M. t Inc., Waste M t Inc.
Clean Harbors Canada, Inc.

Solutia Inc.

Nucor Steel Arkansas, Nucor Corp.

Falconbridge Ltd-Kidd Metallurgical Div.

USS Gary Works, United States Steel Corp.

Kennecott Utah Copper Smelter & Refinery, Kennecott Holdings Corp.

Bowen Steam Electric Generating Plant, Southern Co.
Rouge Steel Co, Rouge Industries Inc.

American Electric Power, Amos Plant

AK Steel Corp (Rockport Works)

Toyota Motor Manufacturing Indiana Inc

Liberty Fibers Corp., Silva Acquisition Corp.
Safety-Kleen il Recovery Co

Reliant Energy, Keystone Power Plant

J&L Specialty Steel LLC

W. H. Sammis Plant, FirstEnergy Corp.

US TVA, Johnsonville Fossil Plant

Firestone Polymers, Bridgestone Firestone Inc.
Equistar Chemicals LP, Victoria Facility

DuPont Delisle Plant

Tenneco Automotive

BP Chemicals Inc., BP America Inc.

Celanese Ltd, Clear Lake Plant, Celanese Americas Corp.

Nucor-Yamato Steel Co., Nucor Corp.

Air Products LP, Air Products and Chemicals Inc.
Solutia - Chocolate Bayou

Dofasco Inc.

Marshall Steam Station, Duke Energy Corp.

Subtotal
% of Total
Total

City, State/Province

Trail, BC
Kalamazoo, MI
Crawfordsville, IN
Benton, AR
Detroit, MI
Holland, MI
Boulder, CO
Grand View, ID
Romulus, MI
Huger, SC
Middlesex, NJ
Sumter, SC
Cedar Rapids, 1A
Bristol, TN
Arlington, OR
Port Arthur, TX
Monaca, PA
Milton, ON
Peoria, IL

Delta, OH

Butler, IN
Kettleman City, CA
Mississauga, ON
Cantonment, FL
Blytheville, AR
Timmins/District
of Cochrane, ON
Gary, IN

Magna, UT
Cartersville, GA
Dearborn, Ml
Winfield, WV
Rockport, IN
Princeton, IN
Lowland, TN
East Chicago, IN
Shelocta, PA
Louisville, OH
Stratton, OH
New Johnsonville, TN
Sulphur, LA
Victoria, TX
Pass Christian, MS
Cambridge, ON
Lima, OH
Pasadena, TX

Blytheville, AR
Pasadena, TX
Alvin, TX
Hamilton, ON
Terrell, NC

39

32

99

29

32

29

SIC Codes
Canada

us

495/738
495/738
28
28
495/738
495/738
33
495/738
495/738
33
36
495/738

495/738
33
33
495/738
495/738
28
33
33

33
33
4917493
33
4917493

491/493

33
4917493
4917493

4917493

Number
of Forms

129
1
83,351

Rel On- and Off-site
Total Reported
Total Total On- and Off-site
On-site Releases 0ff-site Releases Releases
(kg) (kg) (kg)
90 0 90
123,170 21,394 144,564
18,132 18,907,429 18,925,561
1,455 148,578 150,034
571 0 571
859,685 88 859,773
44,082 17,009 61,091
13,317,021 0 13,317,021
3,825 23,034 26,859
21,726 9,724,782 9,752,508
8,696 85,348 94,044
6,625 0 6,625
6,556 64,951 71,507
21,081 21,327 42,408
10,968,060 1 10,968,061
299,420 9,800 309,219
426,680 9,709,842 10,136,522
6,328 0 6,328
9,991,862 5 9,991,868
27,518 6,876 34,394
254,712 9,684,298 9,939,009
9,682,101 346 9,682,446
1,700 497,087 498,787
9,420,410 90 9,420,500
17,857 1,761,834 1,779,691
436,630 0 436,630
8,591,809 181,818 8,773,628
8,856,924 3,088 8,860,011
8,709,845 3 8,709,848
32,335 7,624,995 7,657,330
7,961,086 405,418 8,366,504
8,010,482 287,868 8,298,350
174,374 56,034 230,408
7,756,963 0 7,756,963
26 35,862 35,888
7,595,817 0 7,595,817
1,392 76,401 77,794
6,767,829 696,578 7,464,407
7,310,986 4,257 7,315,243
742,322 0 742,322
106,475 0 106,475
6,943,068 11 6,943,079
1,670 0 1,670
6,736,517 1,217 6,737,735
161,672 66,418 228,090
9,039 1,084,137 1,093,176
1,229 71,862 73,091
6,549,745 76 6,549,820
190,003 3,017,693 3,207,696
6,199,822 77 6,199,899
155,383,422 64,297,932 219,681,354
14 24 16

1,135,538,573

264,837,070

1,400,376,644
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Table 4-5. (continued)

0ff-site Transfers for Further Management

Total Transfers

to Recycling

Rank (kg)
1 24,000,000
2 0
3 0
4 0
5 804
6 4,172,358
7 7,346,939
8 0
9 0
10 2,601,875
11 0
12 0
13 11,859,492
14 11,744,685
15 5,367
16 9,864,989
17 0
18 10,123,740
19 0
20 9,942,420
21 10,726
22 53
23 0
24 16,443
25 7,336,466
26 8,562,939
21 98,961
28 0
29 1
30 937,889
31 37,784
32 9,168
33 7,761,268
34 0
35 7,673,092
36 0
37 7,210,884
38 0
39 0
40 5,242,506
41 0
42 0
43 6,811,000
44 0
45 0
46 5,590,917
47 94,707
48 0
49 3,087,892
50 0
152,145,366

15

1,008,692,029

Other Transfers
0ff-site for Further
Management*

(kg)

0
19,428,632
0
18,088,827
16,857,439
10,551,157
6,100,002
0
12,554,626
0
12,098,462
12,176,315
0

0

1

410,079

0

coc oo

848
9,066,110

204,059

0

2,707

0

225,138
0

0
1,176,254
6,903,592
9,524

0

11,759
6,474,990

0
6,404,990
815
52,324

0

138,819,898
%
577,740,967

Total Reported
Amounts of Releases
and Transfers

(kg)

24,000,090
19,573,196
18,925,561
18,238,861
16,858,814
15,583,289
13,508,032
13,317,021
12,581,485
12,354,384
12,192,506
12,182,940
11,930,999
11,787,093
10,973,429
10,584,288
10,136,522
10,130,068
9,991,868
9,976,814
9,949,735
9,683,347
9,564,897
9,436,943
9,116,157
8,999,569

8,872,589
8,860,465
8,709,848
8,616,013
8,404,288
8,307,518
8,195,735
7,756,963
7,711,686
7,595,817
7,513,816
7,464,407
7,315,243
7,161,082
7,010,067
6,952,603
6,812,670
6,749,493
6,703,080

6,684,093
6,572,789
6,550,635
6,347,912
6,199,899

510,646,618
1
2,986,809,639

Major Chemicals Reported (Primary Media/Transfers)
(chemicals accounting for more than 70% of total reported amounts from the facility)

Lead and compounds (transfers to recycling)

Methanol (transfers to energy recovery), Dichloromethane (transfers to treatment), N,N-Dimethylformamide (transfers to energy recovery)
Zinc and compounds (transfers of metals to disposal)

Toluene, Xylenes, Methyl ethyl ketone, Methanol, Styrene (transfers to energy recovery)
Methanol, Toluene (transfers to energy recovery)

Methanol (transfers to energy recovery), Toluene (transfers to recycling, transfers to energy recovery)
N-Methyl-2-pyrrolidone, Dichloromethane (transfers to recycling)

Zinc/Lead and compounds (land)

Toluene, Xylenes, Methyl ethyl ketone, Methyl isobutyl ketone (transfers to energy recovery)
Zinc and compounds (transfers of metals to disposal)

Toluene, Xylenes, Methanol, Methyl ethyl ketone (transfers to energy recovery)

Toluene, Methyl ethyl ketone (transfers to energy recovery)

Copper and compounds (transfers to recycling)

Lead and compounds (transfers to recycling)

Asbestos, Aluminum (land)

Naphthalene, Benzene, Styrene (transfers to recycling)

Zinc and compounds (transfers of metals to disposal)

Zinc and compounds (transfers to recycling)

Zinc and compounds (land)

Zinc and compounds (transfers to recycling)

Zinc and compounds (transfers of metals to disposal)

Lead/Copper and compounds, Ashestos (land)

Xylenes, Toluene, Methyl ethyl ketone, Ethylbenzene, Styrene (transfers to energy recovery)
Nitric acid and nitrate compounds, Formic acid (UlJ)

Zinc and compounds (transfers to recycling)

Copper/Lead and compounds (transfers to recycling)

Zinc and compounds (land), Nitric acid and nitrate cc
Copper/Zinc/Lead and compounds (land)
Hydrochloric acid (air)

Manganese/Zinc and compounds (transfers of metals to disposal)

Hydrochloric acid (air)

Nitric acid and nitrate compounds (water)

Zinc and compounds (transfers to recycling)

Carbon disulfide (air)

Ethylene glycol (transfers to recycling)

Hydrochloric acid (air)

Chromium/Nickel and compounds (transfers to recycling)

Hydrochloric acid (air)

Hydrochloric acid (air)

1,3-Butadiene (transfers to recycling)

Ethylene (transfers to energy recovery)

Manganese and compounds (UlJ), Carbonyl sulfide (air)

Chromium/Nickel and compounds (transfers to recycling)

Acetonitrile, Acrylamide (UlJ)

Acrylic acid (transfers to energy recovery, transfers to sewage), Diethyl sulfate (transfers to energy recovery), Ethylene glycol, Methanol
(transfers to sewage)

Zinc and compounds (transfers to recycling)

Nitric acid and nitrate compounds (transfers to sewage)

Acrylonitrile, Acrylic acid, Acrylamide (Ul))

Zinc and compounds (transfers to recycling, transfers of metals to disposal), Manganese and compounds (transfers of metals to disposal)
Hydrochloric acid (air)

ds (water), M and compounds (land)

* Includes transfers to energy recovery, treatment and sewage, except for metals, which are included in off-site releases.

UlJ = underground injection.

The chemical manufacturer, Pharmacia
& Upjohn Co., Pfizer Inc. in Kalamazoo,
Michigan, reported the second-largest
total, with 19.6 million kg of other
transfers for further management
(mainly transfers to energy recovery of
methanol and dichloromethane transfers
to treatment).

The facility with the third-largest amount
was the Nucor Steel primary metals
facility in Crawfordsville, Indiana. It
reported 18.9 million kg, mainly of zinc
and its compounds in off-site transfers
to disposal.

The facility with the fourth-largest
amount was the hazardous waste
management facility Rineco in Benton,
Arkansas, with 18.2 million kg. It
reported mainly transfers to energy
recovery of toluene, xylenes, methyl
ethyl ketone, methanol and styrene.
Petro-Chem Processing Group/Solvent
Distillers Group, owned by Philips
Services in Detroit, Michigan, reported
the fifth-largest total with 16.9 million
kg, mainly as transfers to energy
recovery of methanol and toluene.
Almost 900,000 kg of the transfers to
energy recovery were sent across the
border to sites in Ontario also owned by
Philips Services.
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Key Findings

In 2003, North American facilities released 1.36 billion kg of matched chemicals on- and off-site, based on the
matched set of data reported to the US TRI and the Canadian NPRI. On-site releases are releases to air, water, land,
or underground injection wells at the site of the facility. Off-site releases include all transfers to disposal and transfers
of metals to sewage, treatment, and energy recovery.

On-site releases accounted for 83 percent of total releases in North America in 2003, and off-site releases, for
17 percent. More than half (54 percent) of total releases were on-site air emissions. On-site land releases made
up 16 percent. Transfers of metals to disposal, sewage, treatment, or energy recovery accounted for 17 percent.

The pattern of releases differed between NPRI and TRI. While on-site air emissions made up 53 percent of total releases
in TRI, they accounted for 62 percent of total releases in NPRI. On the other hand, TRI had proportionately larger on-site
land releases (17 percent versus 11 percent for NPRI).

More than one-quarter of all releases originated in four states—Ohio, Indiana, Texas, and Pennsylvania. Ohio had the
largest releases, with 102.8 million kg. Indiana had the second-largest total releases, with 99.6 million kg. Texas was
third, with 96.0 million kg. Pennsylvania was fourth, with 71.0 million kg. Ontario, the Canadian province with the largest
releases, ranked fifth, with 57.1 million kg.

Electric utilities reported the largest total releases of any matched industry sector in North America, with 412.0 million
kg. The primary metals sector accounted for the second-largest total releases, with 236.9 million kg, and the chemicals
sector was third, with 216.0 million kg.

The 50 facilities with the largest reported releases in 2003 accounted for almost a quarter (24 percent) of total reported
releases in North America. They included 22 electric utilities, 11 chemical manufacturing facilities, 10 primary metals
facilities and 7 hazardous waste management/solvent recovery facilities.

5.1 Introduction

This chapter examines reporting of releases
on- and off-site of 204 chemicals from
industrial facilities in North America in
2003. On-site releases—to air, water, land, or
underground injection wells—occur at the
facility. Off-site releases represent transfers
to other locations for disposal and transfers
of metals to disposal, sewage, treatment, and
energy recovery facilities. As explained in
Chapter 2, the analysis covers the common
set of industries and chemicals for which
reports must be filed in the United States and
Canada (the matched data set). Mexican data
are not available for the 2003 reporting year.

The chapter begins with a summary of
2003 releases for North America and for the
Canadian NPRI and the US TRI separately.
The data are next broken down by state and
province, and by industry sector. Information
is also presented for the 50 facilities with the
largest total reported releases.

Releases On-site and Off-site, 2003
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5.2 Releases On- and 0ff-site
in North America, 2003

The term on-site releases refers to releases to
air, water, underground injection, and land
at the site of the facility. Off-site releases
refers to transfers to disposal (except metals)
and transfers of metals off the facility site
to disposal, sewage, treatment, or energy
recovery facilities. Total reported releases
on- and off-site refers to the sum of these
two groups.

Some facilities report transfers to disposal
that are in turn reported by other NPRI or TRI
facilities as on-site releases. For example, a
facility may transfer waste to a hazardous waste
management facility, where it is landfilled on-
site (reported as on-site land releases). Total
releases in this chapter are adjusted so that the
material is included only once. The amount
called total releases on- and off-site adjusted
or simply total releases omits the transfers but
includes the on-site releases for amounts that
are reported by two facilities. (See Chapter 2
for a further explanation of the categories
used in this report.)

« In 2003, 23,816 North American facilities
in industries covered by both the NPRI
and the TRI filed 83,351 reports on the
substances that are common to both
PRTRs. Facilities reporting to Canada’s
NPRI represented 10 percent of all North
American facilities in the matched data
set, while US TRI facilities accounted for
90 percent.

o Total releases in North America were
1.36 billion kg in 2003 for the matched
data set. Most of the North American
reporting occurs in the United States,
with its larger industrial base. TRI
facilities reported 90 percent of the
North American releases.

+ On-site releases were 1.14 billion kg,
or 83 percent of total releases in North
America. Off-site releases, adjusted
to take into account transfers to other
facilities that reported them as on-
site releases, were 228.3 million kg,

17 percent of total releases.

Table 5-1. Summary of Releases On- and Off-site in North America, NPRI and TRI, 2003

Total Facilities
Total Forms

Releases On- and Off-site

On-site Releases
Air
Surface Water
Underground Injection
Land

0ff-site Releases
Transfers to Disposal (except metals)
Transfers of Metals**

Total Reported Releases On- and Off-site
Off-site Releases Omitted for Adjustment Analysis***

Total Releases On- and Off-site (adjusted)****

North America
Number

23,816
83,351

ke

1,135,539,573
733,712,324
100,769,681
79,697,986
221,248,423

264,837,070
28,146,654
236,690,416

1,400,376,644
36,518,872
1,363,857,772

NPRI*
Number

2,303
8,352

kg

109,350,003
85,258,915
6,545,051
1,427,359
16,007,519

32,825,005
5,880,431
26,944,574

142,175,008
3,655,479
138,519,530

TRI
Number

21,513
74,999

ke

1,026,189,570
648,453,409
94,224,631
78,270,627
205,240,903

232,012,065
22,266,223
209,745,842

1,258,201,635
32,863,393
1,225,338,242

2003 Matched Chemicals and Industries

NPRI as % of North
American Total

10
10

10
12
6
2
7

12
21
11

10
10
10

TRI as % of North
American Total

90
90

90
88
94
98

88
79
89

90
90
90

Note: Canada and US data only. Mexico data not available for 2003. Data include 204 chemicals common to both NPRI and TRI lists from selected industrial and other sources. The data reflect estimates

of releases and transfers of chemicals, not exposures of the public to those chemicals. The data, in combination with other information, can be used as a starting point in evaluating exposures that may result
from releases and other management activities which involve these chemicals.
*  The sum of air, surface water, underground injection and land releases in NPRI does not equal the total on-site releases because in NPRI on-site releases of less than 1 tonne may be reported as an

aggregate amount.

** Includes transfers of metals and metal compounds to energy recovery, treatment, sewage and disposal.

*** - Off-site releases also reported as on-site releases by another NPRI or TRI facility. This amount is subtracted from total reported releases on- and off-site to get total releases on- and off-site (adjusted).

**** Does not include off-site releases also reported as on-site releases by another NPRI or TRI facility.
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Figure 5-1. Percentage of Releases On-site and Off-site in North America by Type,
NPRI and TRI, 2003

North America

Surface Underground
Water Injection
7% 6%

Land
16%

Transfers
. to Disposal
On-site (except &etals)
Releases 29,
83% .
Air Transfers Off-site
54% of Metals  Releases
15% 17%

Total North American Releases (adjusted): 1.36 billion kg

NPRI TRI
Surface Underground Surface Underground
Water Injection  Land Transfers Water Injection
1% 11% to Disposal 8% 6%

5%

(except metals) Land
2% . 17%  Transfers
On-site to Disposal
On-site Rel cept met
eleases (except metals)
Releases Transfers 84% 1%
79% of Metals A
0, . Ir
Air 19% Off-site 53% Transfers .
62% Releases of Metals Off-site
219% 15% Releases
16%
Total NPRI Releases (adjusted): 138.5 million kg Total TRI Releases (adjusted): 1.23 billion kg

Note: Canada and US data only. Mexico data not available for 2003. Off-site releases and total releases do not include off-site releases also reported as on-site releases by another NPRI or TRI facility.

For NPRI, on-site air releases accounted
for 62 percent of NPRI total releases. For
TRI, on-site air releases were 53 percent
of the TRI total.

Oft-site releases made up 21 percent

of NPRI total releases, and 16 percent of
the TRI total.

TRI facilities reported proportionately
larger on-site releases to surface waters
(8 percent for TRI and 5 percent

for NPRI) and on-site underground
injection (6 percent for TRI and

1 percent for NPRI).
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5.2.1 Releases On- and 0ff-site,

by State and Province, 2003

More than one-quarter of all North American
releases originated in four states.

Ohio reported the largest releases with
102.8 million kg (7.5 percent of the
North American total) and the largest
on-site air emissions, with several
electric generating facilities contributing
significantly to its total on-site

air emissions.

Indiana reported the second-largest total
releases (99.6 million kg or 7.3 percent of
the North American total), including the
largest total off-site transfers of metals
(45.0 million kg, or 19 percent of the
North American total) and the largest
on-site water releases (10.5 million kg, or
10 percent of the North American total).
Texas reported the third-largest total
releases, 96.0 million kg (7.0 percent

of the North American total). Texas

also had the largest releases on-site to
underground injection (29.8 million

kg, over one-third of the total in this
category) and to off-site transfers of
substances other than metals to disposal
(4.9 million kg, 18 percent of the total in
this category).

Pennsylvania ranked fourth in North
America for total releases, with

71.0 million kg, and ranked second for
total off-site releases.

Ontario, the Canadian province with the
largest releases, ranked fifth in North
America, with 57.1 million kg, and

had the fourth-largest off-site releases
and the sixth-largest air releases in
North America.

Table 5-2. Releases On- and Off-site in North America, by State and Province, 2003

State/Province

Alabama
Alaska

Alberta

Arizona
Arkansas
British Columbia
California
Colorado
Connecticut
Delaware
District of Columbia
Florida

Georgia

Guam

Hawaii

Idaho

Illinois

Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Manitoba
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Brunswick
New Hampshire
New Jersey
New Mexico
New York
Newfoundland and Labrador
North Carolina
North Dakota
Northern Marianas
Nova Scotia
Ohio

Oregon
Pennsylvania
Prince Edward Island
Puerto Rico
Quebec

Rhode Island
Saskatchewan
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virgin Islands
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Total

Number of Facilities

492
16
196
241
335
174
1,362
184
328

306
197
851

38

23,816

2003 Matched Chemicals and Industries

On-site Rel
Underground
Air Surface Water Injection Land Total On-site Releases
(kg) (kg) (kg) (kg) kg Rank
24,047,367 3,382,774 1,317 9,728,103 37,159,562 13
189,803 81,900 5 1,603 273,310 60
7,958,973 856,343 1,406,114 2,178,851 12,409,764 30
1,752,401 313 0 6,652,853 8,405,567 33
7,334,045 2,311,462 1,540,454 1,821,502 13,007,462 28
10,876,547 1,303,732 0 665,440 12,859,152 29
4,943,268 1,932,768 9,557 11,266,773 18,152,366 24
938,385 1,298,255 0 452,200 2,688,840 49
1,261,632 326,194 0 217 1,588,043 53
3,165,150 407,760 0 431,023 4,003,933 43
0 0 0 0 0.2 65
32,281,376 911,805 9,432,965 8,159,183 50,785,328 4
39,820,145 4,207,862 0 3,884,853 47,912,860 7
74,292 1 0 8 74,301 63
895,555 13,982 3 536 910,076 57
710,188 2,046,059 0 15,436,289 18,192,536 22
23,323,978 3,076,455 360 14,312,257 40,713,049 11
32,187,232 10,532,843 100,612 12,371,576 55,192,263 3
7,777,565 1,443,570 0 354,814 9,575,949 32
4,301,239 1,818,350 195,290 733,341 7,048,220 35
24,755,682 1,275,845 1,348 7,419,791 33,452,665 14
18,875,290 4779,248 14,267,957 6,340,941 44,263,435 9
1,493,750 1,482,264 0 350,346 3,326,360 45
2,879,401 100,999 0 105,032 3,089,677 47
16,039,976 1,212,189 22,818 904,225 18,179,208 23
2,271,266 30,719 0 353,400 2,655,385 50
21,315,736 499,048 858,751 1,948,793 24,622,329 16
5,002,274 509,407 0 1,467,292 6,978,972 37
11,356,470 3,410,219 5,717,677 3,822,595 24,306,962 18
11,462,469 1,096,880 0 6,819,912 19,379,261 20
1,618,095 16,663 0 1,225,326 2,860,084 48
2,709,418 8,211,922 0 805,724 11,727,064 31
548,437 2 0 6,175,211 6,723,650 39
4,736,889 835,765 0 475,103 6,048,231 40
2,348,188 18,312 0 5,882 2,372,382 51
5,123,668 1,751,867 2 67,526 6,943,063 38
408,061 1,660 83 1,144,923 1,554,727 54
11,380,130 3,407,295 0 1,362,066 16,149,490 26
1,099,209 37,858 0 59,815 1,196,883 56
43,572,208 3,685,303 0 2,710,450 49,967,961 5
1,918,221 99,282 0 1,075,406 3,092,909 46
2,732 0 0 1 2,733 64
3,685,468 203,006 0 1,326,398 5,215,248 41
54,831,223 2,914,438 12,263,067 14,261,386 84,270,114 2
3,802,264 1,536,037 579,150 1,089,381 7,006,831 36
37,995,476 1,457,824 1,300 2,802,401 42,327,490 10
5,150,473 1,087,235 0 11,170,638 17,408,346 25
39,592,424 4,319,582 0 5,056,887 48,968,893 6
77,394 224,951 0 0 302,911 59
3,329,907 3,013 0 6,165 3,339,085 44
14,727,739 1,498,844 0 8,310,902 24,548,477 17
235,492 1,097 0 113 236,702 61
1,221,820 25,728 19,945 83,577 1,352,170 55
22,181,201 1,386,420 0 1,716,837 25,284,458 15
601,356 1,385,949 0 347,411 2,334,717 52
37,554,031 708,404 0 9,320,738 47,583,172 8
38,766,548 8,749,886 29,768,781 9,435,833 86,721,048 1
3,842,282 19,548 0 14,980,816 18,842,645 21
14,688 59,682 0 7 74,378 62
405,784 144,562 0 4,862 555,209 58
19,929,711 2,239,458 0 1,487,452 23,656,621 19
5,029,882 574,342 0 1,473,877 7,078,100 34
34,928,314 1,761,262 44 3,803,523 40,493,142 12
10,403,234 2,051,327 622,107 13,076,667 21
648,906 1,913 3,510,385 855,931 5,017,135 42
133,712,324 100,769,681 79,697,986 221,248,423 1,135,539,573

Note: Canada and US data only. Mexico data not available for 2003. The data are estimates of releases and transfers of chemicals reported by facilities. None of the rankings are meant to imply that a facility, state or province
is not meeting its legal requirements. The data do not predict levels of exposure of the public to those chemicals.
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Table 5-2. (continued)

Off-site Rel Total Rel

Disposal Transfers Total Reported Releases Adjustment Total 2003 Gross
(except metals) of Metals Total Off-site Rel On- and Off-site Component* Releases (adjusted)** 2003 Land Area Domestic Product****
(kg) (kg) kg  Rank kg  Rank (kg) kg  Rank Population*** (sq km) US$ millions ~ Rank
2,110,854 6,965,646 9,076,500 9 46,236,062 12 695,788 45,540,274 12 4,503,726 131,432 130,792 27
20 23,963 23,983 60 297,294 61 1,892 295,401 61 648,280 1,477,155 31,704 51
531,303 2,181,062 2,712,365 24 15,122,129 32 373,603 14,748,526 30 3,158,600 661,194 121,953 30
97,950 144,700 242,649 51 8,648,216 36 50,848 8,597,368 35 5,579,222 294,310 183,272 23
276,511 4,019,249 4,295,760 14 17,303,223 29 1,745,187 15,558,036 29 2,721,774 134,864 74,540 38
110,917 2,651,540 2,762,457 22 15,621,608 30 18,918 15,602,691 28 4,152,300 947,806 103,887 32
1,718,321 2,211,554 3,929,874 17 22,082,240 22 796,052 21,286,188 21 35,462,712 403,939 1,438,134 1
7,057 521,362 528,419 45 3,217,259 50 98,731 3,118,528 50 4,547,633 268,637 188,397 22
154,774 579,872 734,646 41 2,322,689 54 74,893 2,247,796 54 3,486,960 12,548 174,085 25
3,641 1,799,397 1,803,038 31 5,806,971 41 15 5,806,956 41 818,166 5,063 50,486 4
0 24 24 64 24 65 0 24 65 557,620 158 70,668 40
203,867 827,611 1,031,478 37 51,816,807 8 7,904 51,808,902 8 16,999,181 139,841 553,709 4
78,807 974,580 1,053,387 36 48,966,247 10 89,764 48,876,484 10 8,676,460 149,999 321,199 11
929 0.002 929 63 75,230 63 0 75,230 63 163,593 550 - -
229 26,704 26,933 59 937,009 57 14 936,995 57 1,248,755 16,634 46,671 47
40,330 265,221 305,551 48 18,498,087 26 63,549 18,434,538 25 1,367,034 214,309 40,358 49
670,897 15,712,748 16,383,646 5 57,096,695 6 4,442,982 52,653,713 7 12,649,087 143,975 499,731 5
479,768 44,965,732 45,445,500 1 100,637,763 2 1,000,160 99,637,603 2 6,199,571 92,896 213,342 16
263,729 5,287,154 5,550,883 12 15,126,832 31 2,950,962 12,175,870 32 2,941,976 144,705 102,400 33
854,806 796,987 1,651,794 32 8,700,013 35 593,682 8,106,332 37 2,724,786 211,905 93,263 35
194,617 2,225,055 2,419,672 25 35,872,338 16 28,502 35,843,836 15 4,118,189 102,898 128,315 28
443,598 1,849,949 2,293,547 26 46,556,982 11 114,674 46,442,308 11 4,493,665 112,827 144,321 26
33,883 353,784 387,667 46 3,714,027 47 34,506 3,679,521 47 1,309,205 79,934 40,829 48
17,178 1,566,944 1,584,122 34 4,673,798 44 0 4,673,798 44 1,161,600 649,953 27,126 53
29,990 1,525,354 1,555,344 35 19,734,552 25 3,232 19,731,320 24 5,512,310 25,315 213,073 17
126,197 688,926 815,123 38 3,470,508 49 66,271 3,404,237 49 6,420,357 20,299 297,113 14
1,151,830 14,227,938 15,379,768 6 40,002,097 14 167,273 39,834,824 14 10,082,364 147,124 359,440 9
17,808 2,140,823 2,158,632 28 9,137,604 34 140,425 8,997,180 34 5,064,172 206,192 210,184 18
84,958 580,016 664,974 a4 24,971,936 19 15,505 24,956,431 19 2,882,594 121,498 71,872 39
80,866 3,512,676 3,593,541 19 22,972,802 21 50,712 22,922,089 20 5,719,204 178,432 193,828 21
2,358 53,073 55,432 56 2,915,515 51 1 2,915,515 51 918,157 376,961 25,584 55
372,674 5,883,821 6,256,495 11 17,983,559 21 5,155,137 12,828,422 31 1,737,475 199,099 65,399 41
42,003 268,102 310,105 47 1,033,755 39 27,311 7,006,443 39 2,242,207 284,376 89,711 36
74,764 687,787 762,551 40 6,810,782 40 35,958 6,774,824 40 750,900 73,440 16,031 60
2,556 202,395 204,951 52 2,577,333 52 1,536 2,575,797 52 1,288,705 23,228 48,202 45
109,130 2,159,551 2,268,682 27 9,211,745 33 34,635 9,177,110 33 8,642,412 19,214 394,040 8
14,006 687,038 701,044 42 2,255,771 55 638,773 1,616,998 55 1,878,562 314,311 57,078 43
341,851 1,472,629 1,814,480 30 17,963,970 28 282,930 17,681,039 21 19,212,425 122,301 838,035 2
2,213 33,196 35,409 57 1,232,292 56 18,876 1,213,416 56 518,400 405,721 13,043 61
1,382,273 2,756,239 4,138,512 15 54,106,473 7 96,107 54,010,366 6 8,421,190 126,170 315,456 12
186 773,517 773,703 39 3,866,612 46 0 3,866,612 46 633,400 178,681 21,597 57
0 0 0 - 2,733 64 0 2,733 64 76,129 477 - -
16,545 240,632 257,177 50 5,472,425 42 0 5,472,425 42 936,200 55,491 20,643 58
2,990,363 18,814,436 21,804,799 3 106,074,914 1 3,282,906 102,792,007 1 11,437,680 106,060 398,918 7
116,803 1,522,704 1,639,507 33 8,646,338 37 56,509 8,589,829 36 3,506,469 177,865 101,168 34
4,539,311 13,263,739 17,803,050 4 60,130,541 5 2,987,896 57,142,645 5 12,256,600 1,068,586 353,074 10
37,729 3,202,470 3,240,199 20 20,648,546 24 2,693,518 17,955,027 26 3,564,330 248,629 119,973 31
493,059 21,740,375 22,233,435 2 71,202,328 4 217,445 70,984,883 4 12,370,761 116,075 443,709 6
15 33,261 33,276 58 336,187 60 0 336,187 60 137,300 5,659 2,755 62
14,301 247,359 261,659 49 3,600,745 48 3,140 3,597,605 48 3,877,881 8,950 57,800 42
564,545 3,561,452 4,125,997 16 28,674,475 17 220,228 28,454,247 17 7,492,300 1,540,689 181,111 24
28,766 79,355 108,122 53 344,824 59 5,780 339,043 59 1,076,084 2,706 39,363 50
23,640 2,724,961 2,748,601 23 4,100,771 45 0 4,100,771 45 994,400 652,334 26,092 54
168,758 10,956,891 11,125,650 7 36,410,107 15 1,370,786 35,039,322 16 4,148,744 77,981 127,963 29
155 17,949 18,104 61 2,352,821 53 82 2,352,739 53 764,905 196,555 27,337 52
271,795 2,848,408 3,120,203 21 50,703,375 9 67,839 50,635,536 9 5,845,208 106,752 203,071 19
4,934,935 5,309,884 10,244,820 8 96,965,868 3 985,185 95,980,683 3 22,103,374 678,305 821,943 3
174,472 4,646,844 4,821,316 13 23,663,961 20 3,618,257 20,045,704 23 2,352,119 212,799 76,674 37
31,610 33,714 65,324 55 139,702 62 283 139,418 62 619,343 23,953 20,544 59
297 3,668 3,965 62 559,174 58 375 558,799 58 108,814 340 - --
238,675 3,554,094 3,792,769 18 27,449,390 18 20,168 27,429,222 18 7,365,284 102,551 304,116 13
108,463 572,525 680,988 43 7,759,088 38 49,624 7,709,464 38 6,131,298 172,431 245,143 15
672,730 1,231,380 1,904,110 29 42,397,252 13 93,997 42,303,255 13 1,811,440 62,381 46,726 46
587,586 8,381,418 8,969,004 10 22,045,671 23 927,543 21,118,128 22 5,474,290 140,662 198,096 20
2,449 98,977 101,426 54 5,118,561 43 2 5,118,559 43 502,111 251,483 22,279 56

28,146,654 236,690,416 264,837,070 1,400,376,644 36,518,872 1,363,857,772

*  Off-site releases also reported as on-site releases by another NPRI or TRI facility. This amount is subtracted from total reported releases on- and off-site to get total releases (adjusted).
** Does not include off-site releases also reported as on-site releases by another NPRI or TRI facility.
*** Population data for Canada from <http://www40.statcan.ca/I01/cst01/demo02.htmi> (accessed 7 September 2005) and for United States from <http://www.census.gov/popest/states/NST-ann-est.htm|>
(accessed 7 September 2005). For Guam, Northern Marianas, and Virgin Islands from <http://www.census.gov/population/www/cen2000/islandareas.htm|> (accessed 7 September 2005).
**%* Gross Domestic Product for Canada from <http-//www40_statcan.ca/l01/cst01/econl5.htnl> (2003 data, accessed 7 September 2005) with exchange rate of 0.714 US$ per Canadian$
from <http-//www40.statcan.ca/l01/cst01/econ07.htmi> (2003 data, accessed 7 September 2005) and for United States from <http//www.bea.gov/bea/regional/gsp.htm> (2003 data, accessed 7 September 2005).
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Map 5-1. Largest Sources of Total Releases On-site and Off-site (adjusted) in North America, 2003: States and Provinces
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Map 5-2. Largest Sources of On-site Releases in North America, 2003: Map 5-3. States and Provinces in North America Sending Largest Amounts
States and Provinces of Off-site Releases (0ff-site Transfers to Disposal), 2003
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5.2.2 Releases On- and Off-site
by Industry, 2003

Among industry sectors, electric utilities
reported the largest total on- and off-site
releases in 2003. Ranking next were the
primary metals, chemical manufacturing,
paper products, and hazardous waste
management and solvent recovery facilities.
These five sectors accounted for more than
three-quarters (79 percent) of total releases
in 2003.

o Electric utilities reported 412.0 million
kg of total releases on- and off-site,
the largest amount of any industry
in 2003. Releases from electric
utilities represented 30 percent of the
North American total. This included
337.9 million kg (46 percent) of all North
American on-site air emissions, the most
of any industry. More than 60 percent
of the total reported on- and off-site
releases by this industry were on-site air
releases of hydrochloric acid.

« Primary metals facilities reported
236.9 million kg in total releases,
17 percent of the North American
total. This included 162.2 million kg of
transfers off-site of metals for disposal,
treatment, energy recovery or to sewage,
which was 69 percent of the total for
all industry sectors. It had the second-
largest on-site water releases, with
18 percent of the total for this category.
Over 50 percent of this industry’s total
releases were zinc and manganese and
their compounds transferred to disposal
off-site.

Table 5-3. Releases On- and Off-site in North America, by Industry, 2003

US SIC Code Industry

491/493 Electric Utilities
33 Primary Metals
28 Chemicals
26 Paper Products

495/738 Hazardous Waste Mgt./Solvent Recovery
20 Food Products
30 Rubber and Plastics Products
37 Transportation Equipment
29 Petroleum and Coal Products
34 Fabricated Metals Products
24 Lumber and Wood Products
32 Stone/Clay/Glass Products
36 Electronic/Electrical Equipment
27 Printing and Publishing
35 Industrial Machinery
39 Misc. Manufacturing Industries
25 Furniture and Fixtures
38 Measurement/Photographic Instruments
22 Textile Mill Products
12 Coal Mining

5171 Petroleum Bulk Terminals
31 Leather Products
5169 Chemical Wholesalers

21 Tobacco Products
23 Apparel and Other Textile Products

Total

Note: Canada and US data only. Mexico data not available for 2003.

2003 Matched Chemicals and Industries

On-site Rell 0ff-site Rel
Total Transfers

Surface Underground On-site to Disposal Transfers Total Off-site
Air Water Injection Land Releases (except metals) of Metals Releases
(kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg)
337,921,729 833,969 2 59,774,673 398,530,374 108,928 14,058,397 14,167,325
28,023,540 18,566,936 222,091 50,813,750 97,638,010 2,520,586 162,150,271 164,670,857
88,036,000 18,710,965 69,909,398 20,731,386 197,423,453 10,646,759 12,363,133 23,009,892
93,623,900 11,326,573 0 8,671,935 113,623,229 197,939 3,346,569 3,544,508
583,987 134,453 8,481,015 70,230,661 79,435,236 6,058,376 14,427,702 20,486,078
19,024,524 38,664,975 22,688 3,834,266 61,547,595 1,773,561 728,091 2,501,653
34,857,672 52,149 1,300 116,529 35,031,845 1,087,407 3,642,070 4,729,477
31,253,433 91,035 2,882 154,650 31,507,504 846,603 5,148,931 5,995,534
24,014,955 7,924,786 1,032,648 432,658 33,416,482 1,441,221 1,067,369 2,508,590
13,273,331 1,054,594 0 212,069 14,553,753 1,289,239 10,117,610 11,406,849
19,536,954 47,057 0 336,517 19,923,997 183,221 522,562 705,783
14,286,811 956,319 1,788 1,689,984 16,936,848 181,438 2,305,110 2,486,548
3,624,361 1,642,116 0 171,738 5,439,338 189,131 2,633,007 2,822,138
7,468,990 249 0 2,412 7,471,725 76,507 64,081 140,588
3,022,630 94,254 0 1,682,117 4,802,900 458,682 1,579,102 2,037,784
2,623,081 28,351 0 20,749 2,675,814 771,660 1,566,470 2,338,131
4,041,760 16 0 16,309 4,061,753 11,636 33,882 45,519
3,010,232 448,585 0 40,629 3,499,703 27,841 128,326 156,167
2,708,764 113,670 0 89,830 2,912,451 58,505 278,017 336,522
29,345 6,850 24,175 2,210,920 2,271,290 0 2,236 2,236
1,443,148 6,084 0 9,851 1,459,742 159,924 6,298 166,222
178,301 7312 0 957 186,699 352 481,278 481,630
530,885 143 0 2,754 536,523 42,801 5,566 48,366
372,024 58,241 0 1,078 431,343 6,990 16,985 23,976
221,966 0 0 0 221,966 7,347 17,352 24,699
133,712,324 100,769,681 79,697,986 221,248,423 1,135,539,573 28,146,654 236,690,416 264,837,070
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Table 5-3. (continued)

Total Rel

Total Reported
Releases Adjustment  Total Releases
On- and Off-site Component*  (adjusted)**
kg Rank (kg) (kg)
412,697,699 1 724370 411,973,329
262,308,867 2 25415385 236,893,482
220,433,345 3 4,400,591 216,032,754
117,167,738 4 27,999 117,139,739
99,921,314 5 3,624,739 96,296,575
64,049,248 6 762 64,048,486
39,761,322 7 80,134 39,681,188
37,503,038 8 125,316 37,377,722
35,925,072 9 566,623 35,358,449
25,960,602 10 1,017,139 24,943,464
20,629,779 11 8,441 20,621,338
19423396 12 194,811 19,228,585
8,261,476 13 228,354 8,033,122
7612312 14 13 7,612,300
6,840,684 15 40,840 6,799,844
5,013,945 16 43,635 4,970,310
4,107,271 17 7,382 4,099,889
3,655,870 18 5,549 3,650,321
3248973 19 30 3,248,942
2,273,526 20 2 2,273,524
1,625,964 21 6,701 1,619,263
668,330 22 0 668,330
584,889 23 56 584,833
455319 24 0 455,319
246,665 25 0 246,665
1,400,376,644 36,518,872  1,363,857,772

UlJ = underground injection.
* Off-site releases also reported as on-site releases by another NPRI or TRI facility. This amount is subtracted from total reported releases on- and off-site to get total releases (adjusted).
** Does not include off-site releases also reported as on-site releases by another NPRI or TRI facility.

Major Chemicals Reported (Primary Media/Transfers)
(chemicals accounting for more than 50% of total reported amounts)

Hydrochloric acid (air)

Zinc/Manganese and compounds (transfers of metals to disposal)

Nitric acid and nitrate compounds (UIJ, water), Manganese and compounds (land), Methanol, Ethylene (air), Acetonitrile (UL)), Carbon disulfide (air)
Methanol (air)

Zinc/Lead and compounds, Asbestos, Copper and compounds (land)

Nitric acid and nitrate compounds (water)

Styrene, Carbon disulfide, Toluene (air)

Styrene, Xylenes, n-Butyl alcohol, Toluene (air)

Nitric acid and nitrate compounds (water), Sulfuric acid, Toluene, n-Hexane (air)

Zinc and compounds (transfers of metals to disposal), Xylenes, n-Butyl alcohol (air), Nitric acid and nitrate compounds (water)
Methanol, Formaldehyde (air)

Hydrachloric acid, Hydrogen fluoride, Sulfuric acid, Formaldehyde, Methanol (air)

Nitric acid and nitrate compounds (water), Zinc/Lead/M: and pounds (transfers of metals to disposal), 1,1-Dichloro-1-fluoroethane (HCFC-141b) (air)
Toluene (air)

Chlorine (land), Xylenes (air), Chromium and compounds (transfers of metals to disposal), Chlorodifluoromethane (air)

Zinc and compounds (transfers of metals to disposal), N,N-Dimethylformamide (transfers to disposal), Styrene, Methyl ethyl ketone (air)
Toluene, Xylenes (air)

Methyl ethyl ketone (air), Nitric acid and nitrate compounds (water), Hydrochloric acid, Dichloromethane (air)

Methyl ethyl ketone, Toluene, Dichloromethane, Methanol (air)

M /Zinc and compounds (land)

Methyl tert-butyl ether, Toluene, n-Hexane (air)

Chromium and compounds (transfers of metals to disposal)

Chlorodifluoromethane, Methanol, Dichloromethane (air)

Hydrochloric acid (air)

Methyl ethyl ketone, Xylenes (air)

o The chemical manufacturing sector
reported 216.0 million kg of total
releases in 2003, 16 percent of the North
American total. This sector had by far
the largest amount of underground
injection, with 69.9 million kg, or
88 percent of the total for the category.
This sector also had the largest on-site
water releases, with 18.7 million kg, or
19 percent of the North American total.
Nitric acid and nitrate compounds,
manganese and its compounds,
methanol, ethylene, acetonitrile and
carbon disulfide were the chemicals
with the largest amounts released by
this industry.

ttp://www.cec.org/takingstoc

To find the chemicals with the largest releases on- and off-
site for the electric utility sector using Taking Stock Online:
0 select Chemical report.
@ select the year 2003.
@ select Canada & USA for the geographic area,
select All chemicals for the chemical,
select Electric Utilities for the industrial sector.

@ select Total releases (on- and off-site).

Then click on CAULRUEK TN

Once you have the report, go to the column titled “Total
releases (on- and off-site)” and click on the down.
arrow to sort the list in descending order.
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For the electric utilities sector, TRI
facilities accounted for 96 percent of
total North American releases, with
NPRI electric utilities accounting for

4 percent, much lower than the NPRI
average of 10 percent for all sectors.

For primary metals facilities, on

the other hand, NPRI facilities
accounted for 13 percent of total North
American releases, a larger-than-
average percentage.

Other TRI industry sectors that
accounted for 96 percent or more of total
North American releases for the sector
were food products, electronic/electrical
equipment, measurement/photographic
equipment, coal mining, leather
products, chemical wholesalers, and
tobacco products.

NPRI sectors that accounted for more
than a quarter of the total releases

for North America included paper
products, lumber and wood products,
furniture and fixtures, and miscellaneous
manufacturing industries.

2003 Matched Chemicals and Industries

Figure 5-2. Contribution of Top Industry Sectors to Total Releases
(adjusted) in North America, 2003

All Others
16% Electric
Food Utilities
Products 30%
5%
Hazardous Waste
Mgt./Solvent
Recovery
7%
Paper i
Products Primary
o Metals
9% Chemicals 17%
16%
Total Releases (adjusted) in North America: 1.36 billion kg

Note: Canada and US data only. Mexico data not available for 2003. Total releases do not include off-site releases
also reported as on-site releases by another NPRI or TRI facility.

Figure 5-3. NPRI and TRI as Percentage of North American Total Releases (adjusted),
by Industry, 2003 (Ordered by Total North American Releases)

100%
80% 1
60% 1 ENPRI

40% 1 ETRI

20% -

Note: Canada and US data only. Mexico data not available for 2003. Total releases do not include off-site releases also reported as on-site releases by another NPRI or TRI facility.
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Tahle 5-4. Average Releases per Facility, NPRI and TRI, 2003

Total Facilities
Total Forms

Releases On- and Off-site

On-site Releases
Air
Surface Water
Underground Injection
Land

0ff-site Releases
Transfers to Disposal (except metals)
Transfers of Metals**

Total Reported Releases On- and 0ff-site

NPRI*

Number Forms/Facility Number Forms/Facility

2,303 21,513
8,352 36 74,999 35
kg kg/facility kg kg/facility
109,350,003 47,482 1,026,189,570 41,701
85,258,915 37,021 648,453,409 30,142
6,545,051 2,842 94,224,631 4,380
1,427,359 620 78,270,627 3,638
16,007,519 6,951 205,240,903 9,540
32,825,005 14,253 232,012,065 10,785
5,880,431 2,553 22,266,223 1,035
26,944,574 11,700 209,745,842 9,750
142,175,008 61,735 1,258,201,635 58,486

Ratio of Average per
Facility (NPRI/TRI)

1.0
1.2
0.6
0.2
0.7

1.3
2.5
1.2

1.1

* The sum of air, surface water, underground injection and land releases in NPRI does not equal the total on-site releases because in NPRI on-site releases of less than 1 tonne may be reported

as an aggregate amount.

** Includes transfers of metals and metal compounds to energy recovery, treatment, sewage and disposal.

5.2.3 Releases On- and 0ff-site

hy Facility, 2003

Average Releases per Facility, NPRI and TRI

Average total on- and off-site releases
were almost 6 percent higher for NPRI
facilities (61,735 kg per facility) than for
TRI (58,486 kg per facility).

Average reported on-site releases were
about the same for NPRI facilities
(47,482 kg per facility) and for TRI
(47,701 kg per facility). The NPRI
per-facility average for air releases was
higher by almost one-quarter (23 percent
higher). The NPRI averages for surface
water releases, underground injections,
and land releases were lower than in TRI.
Average reported off-site releases were
one-third higher (32 percent) higher for
NPRI (14,253 kg per facility) than for
TRI (10,785 kg per facility).

-y
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Facilities with Largest Total Reported
Releases

A small number of facilities accounted for
a large percentage of total releases in North
America. Fifty facilities in North America,
representing only 0.2 percent of all reporting
facilities, accounted for almost one-quarter
(24 percent) of total reported releases on-
and off-site in 2003.

o The 50 facilities with the largest total
releases in North America reported
342.3 million kg in 2003. They accounted
for 65 percent of all on-site underground
injection and 41 percent of all on-site
land releases.

o The electric utility industry, the
sector with the largest total releases
in North America for 2003, had 22 of
the 50 facilities with the largest total
releases. Twenty-one of the 22 plants
were in the United States, and one was in
Ontario. Hydrochloric acid was the main
chemical released. (Only air emissions
of this chemical are included in the
matched data set.)

o The primary metals industry, the
sector with the second-largest total
releases, had 10 facilities among
the top 50 facilities, including five
of the top 10. The Nucor Steel primary
metals facility located in Crawfordsville,
Indiana, reported the largest total
releases, mainly off-site transfers to
disposal of zinc and their compounds.

o The third-ranked industry sector,
chemical manufacturing, had 11 facilities
in the top 50.

2003 Matched Chemicals and Industries

Table 5-5. The 50 North American Facilities with the Largest Total Reported Amounts of Releases 0n- and 0ff-site, 2003

Rank
1

-~ O Ae W N

©

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
21
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Facility

Nucor Steel, Nucor Corp.

US Ecology Idaho Inc., American Ecology Corp.

Chemical Waste Management of the Northwest Inc., Waste Management Inc.
Horsehead Corp - Monaca Smelter, Horsehead Holding Corp.

Peoria Disposal Co #1, Coulter Cos Inc.

Steel Dynamics Inc

Nucor Steel-Berkeley, Nucor Corp.

Chemical Waste Management Inc., Waste Management Inc.

Solutia Inc.

Kennecott Utah Copper Smelter & Refinery, Kennecott Holdings Corp.
USS Gary Works, United States Steel Corp.

Bowen Steam Electric Generating Plant, Southern Co.

American Electric Power, Amos Plant

AK Steel Corp (Rockport Works)

Liberty Fibers Corp., Silva Acquisition Corp.

Rouge Steel Co , Rouge Industries Inc.

Reliant Energy, Keystone Power Plant

W.H. Sammis Plant, FirstEnergy Corp.

US TVA, Johnsonville Fossil Plant

DuPont Delisle Plant

BP Chemicals Inc., BP America Inc.

Solutia - Chocolate Bayou

Marshall Steam Station, Duke Energy Corp.

Georgia Power, Scherer Steam Electric Generating Plant

Progress Energy Carolinas Inc., Roxboro Steam Electric Plant
Progress Energy, Crystal River Energy Complex

American Electric Power, Mitchell Plant

US Ecology Nevada Inc., American Ecology Corp.

Brandon Shores & Wagner Complex, Constellation Energy Group
J.M. Stuart Station, Dayton Power & Light Co.
Vickery Envi tal Inc., Waste M
DuPont Johnsonville Plant

t of Ohio

ASARCO Inc, Ray Complex Hayden Smelter & Concentrator, Amercas Mining Corp.

Monsanto Luling

Cinergy Gibson Generating Station

American Electric Power, Cardinal Plant, Cardinal Operating Co.
Ontario Power Generation Inc, Nanticoke Generating Station

BP Amoco Chemical, Green Lake Facility, BP America Inc.

DuPont Victoria Plant

Duke Energy Belews Creek Steam Station

American Electric Power Mountaineer Plant

Nucor Steel Nebraska, Nucor Corp.

BASF Corp

DuPont Beaumont Plant

St. Johns River Power Park/Northside Generating Station, JEA
Georgia Power, Branch Steam Electric Generating Plant, Southern Co.
An Electric Power Muskingum River Plant, American Electric Power
Georgia Power, Wansley Steam Electric Generating Plant

Stablex Canada Inc.

American Electric Power, Conesville Plant

Subtotal
% of Total
Total

City, State/Province

Crawfordsville, IN
Grand View, ID
Arlington, OR
Monaca, PA
Peoria, IL

Butler, IN

Huger, SC
Kettleman City, CA
Cantonment, FL
Magna, UT

Gary, IN
Cartersville, GA
Winfield, WV
Rockport, IN
Lowland, TN
Dearborn, Ml
Shelocta, PA
Stratton, OH

New Johnsonville, TN
Pass Christian, MS
Lima, OH

Alvin, TX

Terrell, NC
Juliette, GA
Semora, NC
Crystal River, FL
Moundsville, WV
Beatty, NV
Baltimore, MD
Manchester, OH
Vickery, OH

New Johnsonville, TN
Hayden, AZ
Luling, LA
Princeton, IN
Brilliant, OH
Nanticoke, ON
Port Lavaca, TX
Victoria, TX
Belews Creek, NC
New Haven, WV
Norfolk, NE
Freeport, TX
Beaumont, TX
Jacksonville, FL
Milledgeville, GA
Beverly, OH
Roopville, GA
Blainville, QC
Conesville, OH

Canada

49

77

SIC Codes

us

33
495/738
495/738

33
495/738

33

33
495/738

28

33

33
491/493
491/493

33

28

33
4917493
4917493
4917493

28

28

28
4917493
4917493
4917493
4917493
4917493
495/738
491/493
491/493
495/738

28

33

28
4917493
4917493
4917493

28

28
4917493
4917493

33

28

28
4917493
4917493
491/493
491/493
495/738
491/493

Number
of Forms

10

17
22

38

786
1
83,351

Air

(kg)
17,534
2,176

83
426,064
695
254,711
27,682
1,985
90,080
54,322
339,717
8,373,282
7,651,605
1,270
7,617,293
30,454
7,366,916
6,767,138
6,856,561
948,618
65,309
487,633
6,134,413
5,628,326
5,563,663
5,904,042
5,382,188
179
5,781,673
4,821,882
0

986,115
240,029
40,586
3,546,006
4,280,867
4,452,201
25,107
314,942
4,266,968
4,057,618
6,834
73,687
121,073
1,987,134
3,806,102
3,900,135
3,451,176
0
3,507,022

125,661,097
17
133,712,324

On-site Rell
Surface Underground
Water Injection
(kg) (kg)
598 0
0 0
0 0
615 0
0 0
1 0
45 0
0 0
1,005 9,329,325
2,633 0
1,609,149 0
6,097 0
1,605 0
8,009,211 0
1,526 0
1,881 0
5,924 0
691 0
6,259 0
322 5717,677
0 6,671,209
1,769 5,973,927
2,874 0
16,313 0
2,015 0
5,079 0
3,279 0
0 0
1,308 0
5,271 0
0  5591,830
1,633 0
0 0
52,075 4,964,308
0 0
2,953 0
9,945 0
317 4444726
224,797 3,875,513
903 0
1,107 0
2,798 0
3,415,876 806,284
206 4,215,982
1,389 0
2,936 0
2,991 0
1,790 0
0 0
5,054 0
13,412,239 51,590,781
13 65
100,769,681 79,697,986

Land
(kg)

0
13,314,845
10,967,977

0

9,991,167

0

0

9,680,116
0
8,799,969
6,642,943
330,466
307,877

0

138,144
0

222,976

0

448,166
276,451
0

86,416
62,535
475,341
484,151
98,677
466,067
5,840,459
8,210
916,241

0
4,536,632
5,270,560
608
1,461,323
484,468
295,722

0

10,497
153,618
359,732

0

1

0

2,209,453
365,126
213,196
641,582

3,963,500
415,214

89,940,425
f

Total On-site
Releases

(kg)

18,132
13,317,021
10,968,060

426,680
9,991,862
254,712
21,726
9,682,101
9,420,410
8,856,924
8,591,809
8,709,845
7,961,086
8,010,482
7,756,963
32,335
7,595,817
6,767,829
7,310,986
6,943,068
6,736,517
6,549,745
6,199,822
6,119,979
6,049,830
6,007,798
5,851,534
5,840,638
5,791,191
5,743,395
5,591,830
5,524,380
5,510,588
5,057,577
5,007,328
4,768,288
4,757,868
4,470,150
4,425,749
4,421,489
4,418,457
9,633
4,295,848
4,337,260
4,197,976
4,174,164
4,116,322
4,094,547
3,963,500
3,927,290

280,604,541
25

221,248,423 1,135,539,573

Note: Canada and US only. Mexico data not available for 2003. The data are estimates of releases and transfers of chemicals as reported by facilities and should not be interpreted as levels of human exposure or environmental

impact. The rankings are not meant to imply that a facility, state or province is not meeting its legal requirements.
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Table 5-5. (continued)

Transfers to Disposal

(except metals) Transfers of Metals

Rank (kg) (kg)
1 9,524 18,897,905
2 0 0
3 0 1
4 0 9,709,842
5 0 5
6 0 9,684,298
7 0 9,724,782
8 0 346
9 68 21

10 0 3,087
11 1,233 180,585
12 0 3
13 0 405,418
14 0 287,868
15 0 0
16 0 7,624,995
17 0 0
18 0 696,578
19 0 4,257
20 0 11
21 621 596
22 76 0
23 0 77
24 0 0
25 0 28
26 0 17
27 0 164
28 0 0
29 6 552
30 0 5
Sl 18,982 872
32 0 0
33 0 1,285
34 0 0
85 0 16,681
36 0 541
37 0 0
38 3,039 32
39 20 1,265
40 0 0
41 0 43
42 0 4,387,280
43 23,673 22,135
44 16 281
45 0 3,116
46 0 0
47 0 168
48 0 0
49 0 0
50 0 395
57,260 61,655,542

0.2 26

28,146,654 236,690,416

UlJ = underground injection.

Total Reported Releases

Total Off-site Releases On- and Off-site

(kg) (kg)
18,907,429 18,925,561
0 13,317,021

1 10,968,061
9,709,842 10,136,522
5 9,991,868
9,684,298 9,939,009
9,724,782 9,752,508
346 9,682,446

90 9,420,500

3,088 8,860,011
181,818 8,773,628
3 8,709,848
405,418 8,366,504
287,868 8,298,350
0 7,756,963
7,624,995 7,657,330
0 7,595,817

696,578 7,464,407
4,257 7,315,243

11 6,943,079

1,217 6,737,735

76 6,549,820

71 6,199,899

0 6,119,979

28 6,049,858

17 6,007,816

164 5,851,698

0 5,840,638

558 5,791,750

5 5,743,400

19,854 5,611,684

0 5,524,380

1,285 5,511,874

0 5,057,577

16,681 5,024,009
541 4,768,829

0 4,757,868

3,070 4,473,220
1,286 4,427,035

0 4,421,489

48 4,418,504
4,387,280 4,396,913
45,808 4,341,657
297 4,337,557

3,116 4,201,092

0 4,174,164

168 4,116,490

0 4,094,547

0 3,963,500

395 3,927,686
61,712,803 342,317,344
23 24
264,837,070 1,400,376,644

Major Chemicals Reported (Primary Media/Transfers)
(chemicals accounting for more than 70% of total reported releases from the facility)

Zinc and compounds (transfers of metals)

Zinc/Lead and compounds (land)

Asbestos, Aluminum (land)

Zinc and compounds (transfers of metals)

Zinc and compounds (land)

Zinc and compounds (transfers of metals)

Zinc and compounds (transfers of metals)
Lead/Copper and compounds, Asbestos (land)

Nitric acid and nitrate compounds, Formic acid (UlJ)
Copper/Zinc/Lead and compounds (land)

Zinc and compounds (land), Nitric acid and nitrate compounds (water), Manganese and compounds (land)
Hydrochloric acid (air)

Hydrochloric acid (air)

Nitric acid and nitrate compounds (water)

Carbon disulfide (air)

Manganese/Zinc and compounds (transfers of metals)
Hydrochloric acid (air)

Hydrochloric acid (air)

Hydrochloric acid (air)

Manganese and compounds (UlJ), Carbonyl sulfide (air)
Acetonitrile, Acrylamide (Ul))

Acrylonitrile, Acrylic acid, Acrylamide (Ul))

Hydrochloric acid (air)

Hydrochloric acid (air)

Hydrochloric acid (air)

Hydrochloric acid (air)

Hydrochloric acid (air)

Lead/Chromium and compounds (land)

Hydrochloric acid (air)

Hydrochloric acid, Sulfuric acid (air)

Nitric acid and nitrate compounds, Hydrogen fluoride (UL))
Manganese and compounds (land), Carbonyl sulfide (air)
Copper/Zinc and compounds (land)

Formaldehyde, Formic acid (UlJ)

Hydrochloric acid, Sulfuric acid (air), Zinc and compounds (land)
Hydrochloric acid (air)

Hydrochloric acid (air)

Acetonitrile, Acrylamide, Acrylic acid (Ul))

Nitric acid and nitrate compounds (UlJ)

Hydrochloric acid (air)

Hydrochloric acid (air)

Zinc and compounds (transfers of metals)

Nitric acid and nitrate compounds (water)

Nitric acid and nitrate compounds (Ul))

Vanadium (land), Sulfuric acid (air)

Hydrochloric acid (air)

Hydrochloric acid (air)

Hydrochloric acid, Sulfuric acid (air)

Zinc/Lead and compounds (land)

Hydrochloric acid (air)

While the fourth-ranked industry
sector, paper products, did not have
any facilities in the top 50, the fifth-
ranked industry sector, hazardous waste
management and solvent recovery,

had seven facilities in the top 50. They
included the facility with the second-
largest total releases, US Ecology Idaho
Inc. in Grand View, Idaho, which
reported mainly on-site land releases
of zinc and lead and their compounds.
Hazardous waste disposal/solvent
recovery facilities are disposal sites that
receive wastes from manufacturing and
other facilities. They may also treat or
consolidate wastes and transfer them to
other disposal sites.
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Key Findings
2002-2003 (based on 203 chemicals)

Total North American releases and transfers declined from 3.23 billion kg in 2002 to 2.98 billion kg in 2003, a reduction of 8 percent.
Total releases decreased by 9 percent. Transfers to recycling decreased by 6 percent, and other off-site transfers for further management
decreased by 7 percent. One TRI primary metals facility located in Arizona accounted for 111 million kg of decreases in land releases.
Without this large decrease, total releases declined by 2 percent and total releases and transfers declined by 5 percent.

NPRI facilities reported an overall decrease of less than 1 percent in total releases and transfers from 2002 to 2003, and TRI facilities
showed a decrease of 9 percent. Total releases in NPRI decreased by less than 1 percent, and TRI releases decreased by 10 percent.

Generally in both TRl and NPRI, the group of facilities reporting smaller amounts of releases and transfers showed a net increase, while
those reporting larger amounts showed a net decrease. When the groups are further divided into facilities reporting pollution prevention
(in at least one of the years), those reporting pollution prevention tend to have had either smaller increases or larger decreases.

1998-2003 (153 chemicals)

For the period 1998 to 2003, total releases and transfers declined from 3.14 billion kg (in 1998) to 2.68 billion kg (in 2003),
or 15 percent. Total releases decreased by 20 percent, transfers to recycling decreased by 3 percent and other transfers for further
management decreased by 17 percent.

The two jurisdictions with the highest total releases and transfers in 2003 were the state of Texas (despite a decrease of 15 percent,
mainly due to a decrease in total releases) and the province of Ontario (with an increase of 2 percent due to an increase in transfers
to recycling). The state of Ohio had the third-largest total releases and transfers in 2003, with a decrease of 30 percent (mainly due to
a decrease in recycling and other transfers to management).

The industry sectors with the largest total releases and transfers were the primary metals sector, with a 15-percent decrease; chemical
manufacturing, with a 15-percent decrease; and electric utilities, with a 9-percent decrease.

The number of facilities reporting to NPRI increased by 43 percent from 1998 to 2003. In general, the NPRI newly reporting facilities
did not change the direction of the trend in releases, but they did change the magnitude. For facilities reporting in both 1998 and
2003, NPRI total releases decreased by 16 percent, while for all facilities they decreased by 15 percent. Transfers to recycling and other
management increased for both the group of facilities reporting in both years and for all facilities.

For TRI, fewer facilities in total reported in 2003 than in 1998, and the decrease in the number of facilities did not change the overall
trend. Total releases decreased by 17 percent for TRI facilities reporting in both years and by 21 percent for all TRI facilities.

1995-2003 (153 chemicals, only manufacturing sectors, does not include transfers to recycling or energy recovery)

For the period 1995 to 2003, total releases and transfers decreased by 20 percent, including a 36-percent decrease in on-site releases.
However, off-site releases increased by 39 percent and transfers for further management increased by 7 percent. Only manufacturing
industry sectors are included in the time period 1995 to 2003.

From 1995 to 2003, NPRI facilities showed a decrease of 10 percent in total releases and transfers, including a 16-percent decrease

in total releases but a 54-percent increase in transfers for further management. TRI facilities showed a decrease of 21 percent in total
releases for the same period, including a 38-percent decrease in on-site releases. However, off-site releases increased by 48 percent and
transfers for further management increased by 5 percent for TRI facilities.

The number of facilities reporting to NPRI increased by 67 percent from 1995 to 2003. In general, the NPRI newly reporting facilities
did not change the direction of the trend in releases. For facilities reporting in both years (1995 and 2003), NPRI releases decreased by
25 percent, while for all facilities they decreased by 16 percent. Transfers for further management increased for both facilities reporting
in both years and for all facilities.

For TRI, fewer facilities in total reported in 2003 than in 1995, and the decrease in the number of facilities did not change the overall
trend. Total releases decreased by 23 percent for TRI facilities reporting in both years and by 27 percent for all TRI facilities.

6.1 Introduction

This chapter examines changes in reported
amounts of North American releases and
transfers. Three time periods are examined:

o recent changes from 2002 to 2003,
including all matched industry sectors,
203 matched chemicals, and on- and
off-site releases, transfers to recycling,
energy recovery, treatment and sewage;

o six years of data from 1998 to 2003,
including all matched industry sectors,
153 matched chemicals, and on- and
off-site releases, transfers to recycling,
energy recovery, treatment and sewage;
and

« nine years of data from 1995 to 2003,
including original manufacturing
industries, 153 matched chemicals,
and on- and off-site releases and
transfers to treatment and sewage, but
not including transfers to recycling and
energy recovery.

It analyzes data for industries and
chemicals that reported in both the United
States and Canada (the matched data set).
Comparable Mexican data are not available
for these years. The chapter analyzes the
effect on the data of newly reporting facilities
(facilities that reported in 2003 but not in
the first year 1998 or 1995) as well as those
facilities that have stopped reporting. For the
time period 1998 to 2003, this chapter also
takes a special look at the group of facilities
that reported relatively smaller amounts,
i.e., less than 10,000 kg of total releases and
transfers in 1998, as compared to those that
reported larger amounts.

The information in this chapter is based
on the chemicals that were consistently
reported for the time period. For the
periods 1998 to 2003 and 1995 to 2003, the
matched chemicals do not include the new
chemicals added to NPRI for the 1999 and
2000 reporting years because data for these
chemicals are not available for 1998. Nor
does it include mercury and its compounds,
because the threshold for that chemical was
lowered for both NPRI and TRI beginning
with the 2000 reporting year. Lead and its

Change in Releases and Transfers
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compounds are not included, because TRI
lowered the threshold for reporting for the
2001 reporting year (NPRI lowered the
threshold for the 2002 reporting year). For
2002 to 2003, the chemical carbonyl sulfide
is not included, since it was added to NPRI
reporting for 2003. The 2003 data presented
in this chapter are, therefore, a subset of the
2003 data presented in Chapters 4 and 5.

Total reported amounts of releases and
transfers include the following categories:
on-site releases (releases to air, water,
underground injection, and land at the site
of the facility), off-site releases (transfers
to disposal (except metals) and transfers of
metals off the facility site to disposal, sewage,
treatment, or energy recovery), transfers to
recycling, and other transfers for further
management (transfers to energy recovery,
treatment, and sewage, not including such
transfers of metals). The term total reported
amounts of releases and transfers refers to
the sum of these four groups. For the period
1995 to 2003, transfers to recycling and
energy recovery are not included since they
were not required to be reported to NPRI
until the 1998 reporting year.

Inaddition, some facilities report transfers
to disposal that are in turn reported by other
NPRI or TRI facilities as on-site releases.
For the periods 1998 to 2003 and 2002 to
2003, total releases (adjusted) are total
releases on- and off-site adjusted so that the
chemical amounts are included only once.
(See Chapter 2 for a further explanation of
the categories used in this report.) Note that
total reported amounts of releases and
transfers includes total releases before the
adjustment in order to focus on how the total
amounts reported by facilities are managed.

6.2 2002-2003 Total Reported
Amounts of Releases and
Transfers in North America

« Total reported amounts of releases and
transfers declined from 3.23 billion kg to
2.98 billion kg, or 8 percent, from 2002
to 2003. One primary metals facility,
BHP Copper N.A. in San Manuel,
Arizona, accounted for 111 million kg

Table 6-1. Change in Releases and Transfers in North America, 2002-2003

2002-2003 Matched Chemicals and Industries

North America NPRI TRI
2002 2003  Change 2002-2003 2002 2003  Change 20022003 2002 2003  Change 2002—2003
Number Number Number % Number Number Number % Number Number Number %
Total Facilities 24,489 23,816 -673 -3 2,221 2,303 76 3 22,262 21,513 =749 -3
Total Forms 85,603 83,218 -2,385 -3 8,284 8,341 57 1 77,319 74,877 -2,442 -3
Releases On- and Off-site kg kg kg % kg kg ke % kg kg kg %
On-site Releases* 1,269,201,037 1,125,497,240  -143,703,797 -11 113,475,035 108,071,565 -5,403,470 -5 1,155,726,002 1,017,425,675  -138,300,327 -12
Air 750,190,235 723,669,991 26,520,244 -4 89,472,136 83,980,477 -5,491,659 -6 660,718,098 639,689,514 21,028,585 -3
Surface Water 107,418,618 100,769,681 -6,648,937 6,302,926 6,545,051 242,125 4 101,115,693 94,224,631 -6,891,062 -7
Underground Injection 81,147,020 79,697,986 -1,449,033 - 1,127,288 1,427,359 300,071 27 80,019,731 78,270,627 1,749,104 -2
Land 330,321,059 221,248,423  -109,072,636 -33 16,448,579 16,007,519 -441,060 -3 313,872,479 205,240,903  -108,631,576 -35
0ff-site Releases 269,251,104 264,837,062 -4,414,042 - 30,293,131 32,825,005 2,531,875 238,957,973 232,012,057 -6,945,916 -3
Transfers to Disposal (except metals) 25,100,950 28,146,646 3,045,695 12 3,993,907 5,880,431 1,886,524 47 21,107,043 22,266,215 1,159,171 5
Transfers of Metals** 244,150,154 236,690,416 1,459,737 - 26,299,224 26,944,574 645,351 217,850,930 209,745,842 -8,105,088 -4
Total Reported Releases On- and Off-site 1,538,452,141 1,390,334,302  -148,117,839 -10 143,768,166 140,896,570 -2,871,596 -2 1,394,683,975 1,249,437,732  -145,246,243 -10
Off-site Releases Omitted 42,776,420 36,518,872 -6,257,548 -15 5,954,822 3,655,479 2,299,343 -39 36,821,598 32,863,393 -3,958,205 -11
for Adjustment Analysis***
Total Releases On- and Off-site 1,495,675,721 1,353,815,431  -141,860,291 -9 137,813,345 137,241,092 -572,253 -04  1,357,862,377 1,216,574,339  -141,288,038 -10
(adjusted)****
0ff-site Transfers to Recycling 1,073,657,390 1,008,692,029 -64,965,361 -6 178,545,376 174,315,560 -4,229.815 -2 895,112,014 834,376,469 -60,735,545 -7
Transfers to Recycling of Metals 930,421,397 864,934,726 -65,486,671 - 163,069,879 158,790,555 -4,279,323 -3 767,351,518 706,144,171 -61,207,347 -8
Transfers to Recycling (except metals) 143,235,993 143,757,303 521,310 04 15,475,497 15,525,005 49,508 0.3 127,760,496 128,232,298 471,802 0.4
Other Off-site Transfers for Further 621,717,981 577,740,875 -43977,106 -7 31,802,982 38,249,459 6,446,477 20 589,914,999 539,491,416 -50,423,583 -9
Management
Energy Recovery (except metals) 357,521,269 323,717,193 -33,804,075 - 8,330,365 16,375,047 8,044,682 97 349,190,904 307,342,146 -41,848,757 -12
Treatment (except metals) 127,636,236 132,796,238 5160,003 4 15,178,652 14,375,307 -803,345 -5 112,457,584 118,420,931 5,963,348 5
Sewage (except metals) 136,560,476 121,227,443 -15,333,033 -11 8,293,965 7,499,105 794,860 -10 128,266,511 113,728,338 -14,538,173 -11
Total Reported Amounts of Releases 3,233,827,511 2,976,767,206  -257,060,305 -8 354,116,524 353,461,590 -654,934 -0.2  2,879,710,988 2,623,305,616  -256,405,371 -9

and Transfers*****

Note: Canada and US data only. Mexico data not available for 2002—2003. Data include 203 chemicals common to both NPRI and TRI lists from selected industrial and other sources. The data reflect estimates of releases
and transfers of chemicals, not exposures of the public to those chemicals. The data, in combination with other information, can be used as a starting point in evaluating exposures that may result from releases and other

management activities which involve these chemicals.

* The sum of air, surface water, underground injection and land releases in NPRI does not equal the total on-site releases because in NPRI on-site releases of less than 1 tonne may be reported as an aggregate amount.
** Includes transfers of metals and metal compounds to energy recovery, treatment, sewage and disposal.
*** Off-site releases also reported as on-site releases by another NPRI or TRI facility. This amount is subtracted from total reported releases on- and off-site to get total releases on- and off-site (adjusted).
**** Does not include off-site releases also reported as on-site releases by another NPRI or TRI facility.

**+%% Sum of total reported releases on- and off-site, off-site transfers to recycling and other off-site transfers for further management.

of decreases in land releases. Without
this large decrease, total releases and
transfers declined by 5 percent.

o North American on-site releases
decreased by 11 percent, mainly due to
decreased land releases (mainly landfills)
of over 109 million kg (33 percent). One
primary metals facility, BHP Copper
N.A. in San Manuel, Arizona, accounted
for 111 million kg of decreases in land
releases. The facility reported that it had

a one-time land disposal of material in
2002 due to discontinued operations
related to mining. Without this large
decrease, total on-site releases declined
by 3 percent.

Emissions to air decreased by 27 million
kg (4 percent). Releases to water
decreased by 7 million kg (6 percent)
and releases to underground injection
decreased by 1.4 million kg (2 percent).

Off-site releases decreased by

4.4 million kg (2 percent), due to a
decrease of 7.5 million kg (3 percent) in
disposal of metals. Transfers to disposal
of other substances increased, by

3.0 million kg (12 percent).

Total on- and off-site releases decreased
by 9 percent. Although without the large
decrease in on-site land releases (of

111 million kg from one facility), total
releases declined by 2 percent.
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Figure 6-1. Change in Releases and Transfers, NPRI, 2002-2003
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6.2.1

Transfers to recycling decreased

by 65.0 million kg or 6 percent,

due to a decrease in transfers of

metals to recycling. Copper and its
compounds accounted for 37 percent
of such transfers and decreased by

30.3 million kg from 2002 to 2003. Lead
and its compounds, accounting for about
17 percent of transfers to recycling of
metals, showed a decrease of 28.1 million
kg. Transfers to recycling of substances
other than metals increased by less than
1 percent.

Other transfers for further management
decreased by 44.0 million kg or

7 percent, with transfers to energy
recovery decreasing by 9 percent

(33.8 million kg). Transfers to energy
recovery of xylenes decreased by almost
20 million kg and of methanol by over
10 million kg. Transfers to sewage
decreased by 11 percent. Transfers

to treatment, however, increased by

4 percent from 2002 to 2003.

Changes in Releases
and Transfers, NPRI and TRI,
2002-2003

Total releases and transfers decreased
by less than one percent for NPRI and
by 9 percent for TRI. One primary
metals facility, BHP Copper N.A. in
San Manuel, Arizona, accounted for
111 million kg of decreases in land
releases. Without this large decrease,
total TRI releases and transfers declined
by 5 percent.

On-site releases in NPRI decreased
by 5 percent, and in TRI the decrease
was 12 percent. Air releases in NPRI
decreased by 6 percent, while for TRI
they decreased by 3 percent. Surface
water and underground injection
releases, however, increased in NPRI
while decreasing in TRI. On-site land
releases decreased in NPRI and TRI.
However, the TRI primary metals
facility BHP Copper N.A. in San
Manuel, Arizona, reported a decrease
of 111.0 million kg in on-site land
releases. Without this large decrease,

—t

ge in Releases and Transfers

=  Chan

(8]



et
(o)}

Taking Stock: 2003 North American Pollutant Releases and Transfers

on-site land releases in TRI would have
shown an increase.

NPRI off-site releases showed the
opposite change to TRI facilities. NPRI
off-site releases increased by 8 percent.
For TRI, off-site releases decreased by

3 percent between 2002 and 2003.
Transfers to recycling of metals
decreased for both NPRI and TRI. For
NPRYI, the decrease was 3 percent and
for TRI the decrease was 8 percent.
Transfers to recycling of other substances
increased, by less than one percent, in
both NPRI and TRL

Other transfers for further management
in NPRI and TRI showed opposite trends
from 2002 to 2003. In NPRI, transfers to
energy recovery increased by 97 percent
or by 8.0 million kg. One facility, Clean
Harbors Canada, Inc. in Mississauga,
Ontario, reported sending 8.6 million

kg for energy recovery in 2003 and none
in 2002. Much of this went to the St.
Lawrence Cement facility in Mississauga,
Ontario. Transfers to energy recovery

in TRI decreased by 12 percent. On the
other hand, transfers to treatment in
NPRI decreased by 5 percent while those
in TRI increased by 5 percent. Transfers
to sewage decreased in both NPRI (by
10 percent) and in TRI (by 11 percent).

6.2.2 Facilities with Largest Change in

Total Releases On- and Off-site,
NPRI and TRI, 2002-2003

Among NPRI facilities, the largest
decrease in total releases was due to

a Clean Harbors Canada hazardous
waste management facility in Corunna,
Ontario, which reported 6.0 million kg
of releases in 2002 but did not report
in 2003.

The electric utility Ontario Power
Generation, Lambton Generating
Station, in Courtright, Ontario, reported
the second-largest decrease, from

2.3 million kg in 2002 to 751,000 kg in
2003. The third-largest decrease was
reported by the primary metals facility
Inco Limited, Copper Cliff Smelter

2002-2003 Matched Chemicals and Industries

Table 6-2. The NPRI Facilities with the Largest Change in Total Releases On- and 0ff-site, 2002—2003

North
American
Rank

24
36
46
50
60
68
79

97

28
33
52
60
77
80

NPRI
Rank

Largest
Decrease

O W oo N U WN

—_

Largest
Increase

~o o wN

w©

Facility

Clean Harbors Canada Inc., Lambton Facility

Ontario Power Generation Inc, Lambton Generating Station

Inco Limited, Copper Cliff Smelter Complex

Canadian General-Tower Limited

IPSCO Saskatchewan Inc., Regina Plant Site

Slater Steels Inc, Hamilton Specialty Bar Division

3M Canada Company (Perth), Perth, Ontario

Bayer Inc., Sarnia Site

Ontario Power Generation Inc., Nanticoke Generating Station
Bowater Canadian Forest Products Inc., Thunder Bay Operations

Stablex Canada Inc.

Stelco Inc., Stelco Lake Erie

Philip Services Inc, Fort Erie Facility

Kruger Inc., Usine de Trois-Rivieres

Gerdau AmeriSteel, Whitby

Nova Scotia Power Incorporated, Point Aconi Generating Station, Emera Incorporated
Clean Harbors Canada, Inc.

Abitibi-Consolidated Company of Canada, Grand Falls Division
Cariboo Pulp and Paper Co., Daishowa Marubeni International/Weldwood of Canada
Norambar Inc., Stelco Inc.

City, Province

Corunna, ON
Courtright, ON
Copper Cliff, ON
Cambridge, ON
Regina, SK
Hamilton, ON
Perth, ON
Sarnia, ON
Nanticoke, ON
Thunder Bay, ON

Blainville, QC
Haldimand County, ON
Fort Erie, ON
Trois-Rivieres, QC
Whitby, ON

Point Aconi, NS
Mississauga, ON

Grand Falls-Windsor, NL
Quesnel, BC
Contrecceur, QC

SIC Codes
Canada us
49 495/738
49 4917493
29 33
16 30
29 33
29 33
35 32
37 28
49 4917493
27 26
77 495/738
29 33
77 495/738
27 26
29 33
41 49
99 495/738
27 26
27 26
29 33
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Table 6-2. (continued)

Forms

NPRI 2002 2003

Rank Number  Number
Largest
Decrease

1 15 *

2 13 12

3 12 9

4 5 13

5 10 9

6 8 *

7 3 *

8 20 20

9 14 13

10 10 10
Largest
Increase

1 8 7

2 20 19

3 6 10

4 1 14

5 7 7

6 9 8

7 17 20

8 3 12

9 6 13

10 7 6

Total Releases On- and Off-site

2002
(kg)

5,970,243
2,327,721
3,782,501
1,321,158
3,347,655

643,988

562,965
2,204,455
5,174,194
1,936,060

5,372
79,750
1,609,384
23,500
1,326,081
670,263
58,996

71,060
901,712
1,239,575

* Facility did not report matched chemicals in year indicated.

Change
2003 2002-2003
(kg) (kg)

* -5,970,243
750,793 -1,576,934
2,673,442 -1,109,060

521,282 -799,876
2,605,806  -741,348
* -643,988
*-562,965
1,725,894  -478,561
4,757,868  -416,326
1,546,122 -389,938
3,963,500 3,958,128
1,351,990 1,272,240
2,762,400 1,153,016
781,627 758,127
1,958,548 632,467
1,171,793 501,530
498,787 439,791
500,094 429,034
1,327,701 425,989
1,629,116 389,541

Major Chemicals Reported (Primary Media/Transfers)
(chemicals accounting for more than 70% of change at the facility)

Zinc/Lead/Manganese and compounds (land)
Hydrochloric acid (air)

Sulfuric acid (air)

Methyl ethyl ketone (air)

Zinc and compounds (transfers of metals)
Zinc/Manganese and compounds (transfers of metals)
Toluene, Xylenes (air)

n-Hexane, Cyclohexane (air)

Hydrochloric acid (air)

Methanol (air)

Zinc/Lead and compounds (land)

Manganese and compounds (transfers of metals)

Nitric acid and nitrate compounds (transfers to disposal)

Methanol, Acetaldehyde (air), Nitric acid and nitrate compounds (water)
Zinc/Copper/Manganese/Lead/Nickel and compounds (transfers of metals, land)

Vanadium (land)

Aluminum, Lead/Zinc and compounds (transfers of metals), Aluminum oxide (transfers to disposal),
Copper and compounds (transfers of metals), Phenol, Methanol, Xylenes, Toluene (transfers to
disposal)

Methyl ethyl ketone, Methyl isobutyl ketone, Propionaldehyde, Acetaldehyde, Phenol, Acrolein (air)
Methanol (air), Nitric acid and nitrate compounds (water)

Zinc/Manganese and compounds (land)

Complex, in Copper Cliff, Ontario, with
a decrease of 1.1 million kg.

The largest increases reported among
NPRI facilities was from the hazardous
waste management facility, Stablex
Canada in Blainville, Quebec, which
reported an increase of 4.0 million kg,
mainly in on-site land disposal of zinc
and lead and their compounds. The
primary metals facility Stelco Lake

Erie in Haldimand County, Ontario,
reported an increase of 1.3 million kg,
mainly as transfers of manganese

and its compounds to disposal. The
hazardous waste management facility
Philip Services Inc. in Fort Erie, Ontario,
reported an increase of 1.2 million kg,
mainly of nitric acid transferred

for disposal.

Change in Releases and Transfers
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Among TRI facilities, the largest
decrease in total releases was due to the
primary metals facility BHP Copper
N.A. in San Manuel, Arizona, with

a decrease of 111.0 million kg. This
facility indicated that it had a one-time
land disposal of material in 2002 due

to discontinued operations related

to mining.

The ASARCO Ray Complex Hayden
Smelter and Concentrator in Hayden,
Arizona, had the second-largest
decrease: 10.1 million kg of mainly
copper and zinc and their compounds
in on-site land disposal. Production

at the facility decreased by one-third
during 2003.

The largest increase reported among
TRI facilities was from the hazardous
waste management facility Chemical
Waste Management of the Northwest in
Arlington, Oregon, with an increase of
7.6 million kg of asbestos and aluminum
in on-site land disposal.

The second-largest increase was reported
by the primary metals facility Nucor
Steel in Crawfordsville, Indiana, with
an increase of 6.5 million kg of zinc
and its compounds transferred off-site
for disposal.

Further details of individual facilities’

reporting and their changes can be found

by using the “query builder” function on the

Taking Stock Online web site <http://www.
cec.org/takingstock>.

Tahle 6--3. The TRI Facilities with the Largest Change in Total Releases On- and 0ff-site, 2002—2003

North
American
Rank
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TRI
Rank

Largest
Decrease
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Largest
Increase
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Facility

BHP Copper N A, San Manuel Operations

ASARCO Inc Ray Complex Hayden Smelter & Concentrator, Americas Mining Corp.

United States Steel Corp., Great Lakes Works

US Magnesium LLC, Renco Group Inc.

BASF Corp.

Envirosafe Services of Ohio Inc., ETDS Inc.

ISPAT Inland Inc., ISPAT International NV

Doe Run Co Herculaneum Smelter, Renco Group Inc.
Coastal Chem Inc., EI Paso Corp.

Southern Gardens Citrus Processing Corp., US Sugar Corp.

Chemical Waste Management of the Northwest Inc., Waste Management Inc.
Nucor Steel, Nucor Corp.

Chemical Waste Management Inc., Waste Management Inc.

US Ecology Nevada Inc., American Ecology Corp.

Dyno Nobel Inc., Cheyenne Plant

USS Gary Works, United States Steel Corp.

Indianapolis Foundry, DaimlerChrysler Corp.

Nucor Steel-Berkeley, Nucor Corp.

Alumitech of Wabash Inc., Zemex Corp.
Tyson Fresh Meats Inc. WWTP, Tyson Foods Inc.

2002-2003 Matched Chemicals and Industries

City, State

San Manuel, AZ
Hayden, AZ
Ecorse, Ml
Rowley, UT
Freeport, TX
Oregon, OH

East Chicago, IN
Herculaneum, MO
Cheyenne, WY
Clewiston, FL

Arlington, OR
Crawfordsville, IN
Kettleman City, CA
Beatty, NV
Cheyenne, WY
Gary, IN
Indianapolis, IN
Huger, SC

Wabash, IN
Dakota City, NE

US SIC Codes

28
495/738
33
33
28
20

495/738
33
495/738
495/738
28
33
33
33

33
20
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2002-2003 Matched Chemicals and Industries

Tahle 6-3. (continued)

Total Releases On- and Off-site

Forms Change
TRI 2002 2003 2002 2003 2002-2003 Major Chemicals Reported (Primary Media/Transfers)
Rank Number  Number (kg) (kg) (kg) (chemicals accounting for more than 70% of change at the facility)
Largest
Decrease
1 7 3 111,225,664 229,307 -110,996,357 Copper/Manganese and compounds (land)
2 12 13 15,588,037 5,511,874  -10,076,164 Copper/Zinc and compounds (land)
3 23 25 12,616,689 2,804,677 -9,812,012 Zinc and compounds (transfers of metals)
4 4 4 6,699,792 2,015,466 -4,684,326 Chlorine (air)
5 21 29 8,176,690 4,341,657 -3,835,033 Nitric acid and nitrate compounds (water)
6 9 8 7,013,227 3,234,788 -3,778,438 Zinc and compounds (land)
7 18 17 3,869,517 231,541 -3,637,976 Zinc/Manganese and compounds (transfers of metals)
8 8 8 7,072,467 3,755,652 -3,316,815 Zinc/Lead and compounds (land)
9 9 4 2,985,558 36,916 -2,948,642 Nitric acid and nitrate compounds (UlJ)
10 4 4 3,019,044 378,538 -2,640,506 Nitric acid and nitrate compounds (land)
Largest
Increase
1 13 22 3,390,884 10,968,061 7,577,177 Asbestos, Aluminum (land)
2 11 10 12,393,569 18,925,561 6,531,992 Zinc and compounds (transfers of metals)
3 24 16 4948801 9,682,446 4,733,645 Copper/Lead and compounds (land)
4 12 14 1,942,366 5,840,638 3,898,272 Lead and compounds, Methyl ethyl ketone (land)
5 * 6 * 3,483,574 3,483,574 Nitric acid and nitrate compounds (UlJ)
6 38 38 5,995,243 8,773,628 2,778,385 Zinc and compounds, Naphthalene, Lead and compounds (land)
7 10 10 375,919 2,629,999 2,254,080 Chromium and compounds (transfers of metals)
8 9 9 7,766,005 9,752,508 1,986,503 Zinc/Manganese/Lead/Chromium/Copper and compounds (transfers of metals), Mercury
and compounds (air)
9 8 9 3,890 1,961,427 1,957,537 Aluminum, Lead/Manganese/Antimony/Chromium/Nickel and compounds (transfers of metals)
10 2 2 966,816 2,902,644 1,935,828 Nitric acid and nitrate compounds (water)

* Facility did not report matched chemicals in year indicated.
UlJ = underground injection.

Change in Releases and Transfers
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6.2.3 2002-2003 Pollution Prevention
Reporting for Facilities
Reporting in Both Years,

NPRI and TRI

In this section, we look at the facilities that
reported on matched chemicals in both 2002
and 2003 in order to examine their reporting
on pollution prevention activities during the
two years and how that might affect expected
future releases and transfers.

NPRI Facilities Reporting in Both Years

« In NPRI, there were 280 newly
reporting facilities in 2003, which
reported 8.4 million kg of releases and
transfers. On the other hand, there were
249 facilities that reported in 2002 but
did not report on matched chemicals
in 2003, and they reported 18.1 million
kg of releases and transfers for 2002.
Facilities may start or stop reporting for
various reasons, including changes in
levels of business activity that put them
above or below reporting thresholds,
changes in operations that alter the
chemicals they use, the adoption
of pollution prevention or control
activities that put them below reporting
thresholds, or simply complying with
PRTR reporting requirements. However,
almost 90 percent of the NPRI facilities
reported in both 2002 and 2003.

o Total releases and transfers for the group
of NPRI facilities reporting in both
2002 and 2003 increased by 3 percent.
Substantial increases occurred in on-site
land releases and in transfers to energy
recovery. Two hazardous waste man-
agement facilities accounted in large
measure for these increases. The Stablex
facility in Blainville, Quebec, increased
on-site land releases by 4.0 million
kg and the Clean Harbors facility in
Mississauga, Ontario, increased transfers
to energy recovery by 8.2 million kg.

Table 6—4. Change in Releases and Transfers, NPRI, 2002 and 2003

Total Facilities
Total Forms

Releases On- and Off-site

On-site Releases*
Air
Surface Water
Underground Injection
Land

0ff-site Releases
Transfers to Disposal (except metals)
Transfers of Metals**

Total Reported Releases On- and Off-site

0ff-site Transfers to Recycling
Transfers to Recycling of Metals
Transfers to Recycling (except metals)

Other Off-site Transfers

for Further Management
Energy Recovery (except metals)
Treatment (except metals)
Sewage (except metals)

Total Reported Amounts of Releases
and Transfers***

2002-2003 Matched Chemicals and Industries

Facilities Reporting One Year Only Facilities Reporting in Both 2002 and 2003 All Facilities
2002 2003 2002 2003 Change 2002-2003 2002 2003 Change 2002-2003
Number Number Number Number Number % Number Number Number %
249 280 2,023 2,023 0 0 2,272 2,303 31 1
699 585 7,585 7,756 171 2 8,284 8,341 57 1
kg kg kg kg kg % kg kg kg %
8,954,854 3,044,388 104,520,182 105,027,177 506,995 0.5 113,475,035 108,071,565 -5,403,470 -5
2,754,256 2,342,944 86,717,880 81,637,534 -5,080,346 -6 89,472,136 83,980,477 -5,491,659 -6
25,263 16,409 6,277,662 6,528,642 250,979 4 6,302,926 6,545,051 242,125 4
0 1,300 1,127,288 1,426,059 298,771 27 1,127,288 1,427,359 300,071 27
6,159,914 674,663 10,288,665 15,332,856 5,044,191 49 16,448,579 16,007,519 -441,060 -3
1,185,986 198,980 29,107,145 32,626,025 3,518,880 12 30,293,131 32,825,005 2,531,875 8
136,797 78,276 3,857,110 5,802,155 1,945,045 50 3,993,907 5,880,431 1,886,524 47
1,049,189 120,704 25,250,035 26,823,870 1,573,835 6 26,299,224 26,944,574 645,351 2
10,140,840 3,243,368 133,627,327 137,653,203 4,025,876 3 143,768,166 140,896,570 -2,871,596 -2
7,158,091 4,799,783 171,387,285 169,515,777 -1,871,508 -1 178,545,376 174,315,560 -4,229,815 -2
6,537,678 4,490,976 156,532,201 154,299,579 -2,232,622 -1 163,069,879 158,790,555 -4,279,323 -3
620,413 308,807 14,855,084 15,216,198 361,114 2 15,475,497 15,525,005 49,508 0.3
763,299 319,961 31,039,683 37,929,498 6,889,815 22 31,802,982 38,249,459 6,446,477 20
411,394 961 7,918,971 16,374,086 8,455,115 107 8,330,365 16,375,047 8,044,682 97
320,656 169,730 14,857,996 14,205,577 -652,419 -4 15,178,652 14,375,307 -803,345 -5
31,249 149,270 8,262,716 7,349,835 -912,881  -11 8,293,965 7,499,105 -794,860  -10
18,062,230 8,363,112 336,054,294 345,098,477 9,044,183 3 354,116,524 353,461,590 -654,934 -0.2

Note: Data include 203 chemicals common to both NPRI and TRI lists from selected industrial and other sources. The data reflect estimates of releases and transfers of chemicals, not exposures of the public to those
chemicals. The data, in combination with other information, can be used as a starting point in evaluating exposures that may result from releases and other management activities which involve these chemicals.

* The sum of air, surface water, underground injection and land releases in NPRI does not equal the total on-site releases because in NPRI on-site releases of less than 1 tonne may be reported as an aggregate amount.

** Includes transfers of metals and metal compounds to energy recovery, treatment, sewage and disposal.

*** Sum of total reported releases on- and off-site, off-site transfers to recycling and other off-site transfers for further management.
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Tahle 6-5. Change in Releases and Transfers, TRI, 2002 and 2003

Total Facilities
Total Forms

Releases On- and Off-site

On-site Releases
Air
Surface Water
Underground Injection
Land

0ff-site Releases
Transfers to Disposal (except metals)
Transfers of Metals*

Total Reported Releases On- and Off-site

Off-site Transfers to Recycling
Transfers to Recycling of Metals
Transfers to Recycling (except metals)

Other Off-site Transfers

for Further Management
Energy Recovery (except metals)
Treatment (except metals)
Sewage (except metals)

Total Reported Amounts of Releases
and Transfers**

Facilities Reporting One Year Only

Facilities Reporting in Both 2002 and 2003

2002
Number

2,116
4,423

kg

12,576,607
9,084,030
1,880,851

5
1,611,722

2,993,240
652,819
2,340,421

15,569,847

33,541,281
29,270,402
4,270,880

9,033,371
4,294,658

2,129,609
2,609,103

58,144,499

2003
Number

1,362
2,480

kg

11,456,776
5,443,114
119,422
3,482,633
2,411,607

1,364,341
322,752
1,041,590

12,821,118

11,703,570
9,137,477
2,566,093

5,622,701
1,620,269

747,636
3,254,796

30,147,388

2002 2003 Change 20022003 2002
Number Number Number % Number
20,146 20,146 0 0 22,262
72,896 72,397 -499 -1 77,319

kg kg kg % kg
1,143,149,395  1,005,968,899 -137,180,496 -12 1,155,726,002
651,634,068 634,246,400 -17,387,669 -3 660,718,098
99,234,842 94,105,209 -5,129,633 -5 101,115,693
80,019,727 74,787,994 -5,231,733 -1 80,019,731
312,260,758 202,829,296 -109,431,462 -35 313,872,479
235,964,733 230,647,715 -5,317,018 -2 238,957,973
20,454,224 21,943,463 1,489,239 7 21,107,043
215,510,509 208,704,252 -6,806,257 -3 217,850,930

1,379,114,128  1,236,616,614 -142,491,514 -10 1,394,683,975

861,570,732 822,672,899 -38,897,833 -5 895,112,014
738,081,116 697,006,694 -41,074,422 -6 767,351,518
123,489,616 125,666,205 2,176,589 2 127,760,496
580,881,628 533,868,715 -41,012,914 -8 589,914,999
344,896,245 305,721,877 -39,174,369 -11 349,190,904
110,327,974 117,673,296 7,345,321 7 112,457,584
125,657,408 110,473,542 -15,183,866 -12 128,266,511
2,821,566,489  2,593,158,228 -228,408,261 -8 2,879,710,988

Note: Data include 203 chemicals common to both NPRI and TRI lists from selected industrial and other sources.
*Includes transfers of metals and metal compounds to energy recovery, treatment, sewage and disposal.
**Sum of total reported releases on- and off-site, off-site transfers to recycling and other off-site transfers for further management.

All Facilities
2003 Change 20022003
Number Number %
21,508 -754 -3
74,877 -2,442 -3
kg kg %
1,017,425,675 -138,300,327  -12
639,689,514 -21,028,585 -3
94,224,631 -6,891,062 -1
78,210,627 -1,749,104 -2
205,240,903 -108,631,576  -35
232,012,057 -6,945,916 -3
22,266,215 1,159,171 5
209,745,842 -8,105,088 -4

1,249,431,132 145,246,243 -10

834,376,469 -60,735,545 -1
706,144,171 -61,207,347 -8
128,232,298 471,802 0.4
539,491,416 -50,423,583 -9
307,342,146 -41,848,757  -12
118,420,931 5,963,348 5
113,728,338 14,538,173 -11
2,623,305,616 -256,405,371 -9

TRI Facilities Reporting in Both Years

In TRI, there were 1,362 newly
reporting facilities in 2003, which
reported 30.1 million kg of releases and
transfers. On the other hand, there were
2,116 facilities, which had reported

58.1 million kg of releases and transfers
in 2002, but did not report on matched
chemicals in 2003. Over 90 percent of
the TRI facilities reported in both 2002
and 2003.

Total releases and transfers for the
group of TRI facilities reporting in both
2002 and 2003 decreased by 8 percent.
Total releases decreased by 10 percent,
transfers to recycling decreased by

5 percent and other transfers for further
management decreased by 8 percent.

Change in Releases and Transfers
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Pollution Prevention Reporting

Both NPRI and TRI require a facility to
report on pollution prevention activities
undertaken to reduce the amount of a
given substance in the waste generated. In
2002, NPRI revised such reporting, and the
categories of pollution prevention activities
are similar to those in TRI. Table 6-6 shows
the categories from the two systems that are
used in this analysis. Pollution Prevention
activities are intended to reduce the amount
of waste generated. The amounts of these
reductions are not reported, just the activities
undertaken. However, the releases and
transfers of facilities that report pollution
prevention can be compared with those that
do not report pollution prevention to see if
the change in releases and transfers differ.

The overall changes in releases and
transfers are dominated by facilities reporting
the largest amounts. Facilities reporting
smaller amounts, while the majority of
the facilities in the database, tend to show
different changes than the overall database,
but the few facilities reporting large amounts
overshadow them. The following tables in
this section divide the group of facilities
reporting in both years into four groups
according to the amount of total releases and
transfers reported in 2002.

Table 6-6. Pollution Prevention Categories, NPRI and TRI

NPRI Categories

A

c

Corresponding
NPRI
Category

MM

oo oooo

Materials or feedstock substitution

Increased purity of raw materials
Substituted raw materials
Other (specify)

Product design or reformulation

Changed product specifications
Modified design or composition
Modified packaging

Other (specify)

Equipment or process modifications

Modified equipment, layout or piping

Used different process catalyst

Instituted better controls on operating bulk containers
Changed from small volume containers to bulk containers
Modified stripping/cleaning devices

Changed to aqueous cleaners

Modified or installed rinse systems

Improved rinse equipment design

Improved rinse equipment operation

Modified spray systems or equipment

Improved application techniques

Changed from spray to other system

Other (specify)

TRI Categories

Good Operating Practices

W13
W14
W19

Inventory
w21

W22
w23
W24
W25
W29

Spill and L
W31
W32
W33
W35
W36
W39

Improved maintenance scheduling, recordkeeping, or procedures
Changed production schedule to minimize equipment and feedstock changeovers
Other changes in operating practices

Control

Instituted procedures to ensure that materials do not stay in inventory beyond
shelf-life

Began to test outdated material -- continue to use if still effective

Eliminated shelf-life requirements for stable materials

Instituted better labeling procedures

Instituted clearinghouse to exchange materials that would otherwise be discarded
Other changes in inventory control

eak Prevention

Improved storage or stacking procedures

Improved procedures for loading, unloading, and transfer operations

Installed overflow alarms or automatic shut-off valves

Installed vapor recovery systems

Implemented inspection or monitoring program of potential spill or leak sources
Other spill and leak prevention

Raw Material Modifications

Wil
W42
W49

Increased purity of raw materials
Substituted raw materials
Other raw material modifications

Process Modifications

W51
W52
W53
W54

W55

W58

Instituted recirculation within a process

Modified equipment, layout, or piping

Use of a different process catalyst

Instituted better controls on operating bulk containers to minimize discarding of
empty containers

Changed from small volume containers to bulk containers to minimize discarding
of empty containers

Other process modifications

E

F

Not on TRI

6

Corresponding

NPRI
Category

C

Not on NPRI
C
D
D

Not on NPRI
C

C
C
C
C

Not on NPRI
C

Spill and leak prevention

Improved storage or stacking procedures

Improved procedures for loading, unloading and transfer operations

Installed overflow alarms or automatic shut-off valves

Installed vapour recovery systems

Implemented inspection or monitoring program of potential spill or leak sources
Modified containment procedures

Improved draining procedures

Other (specify)

On-site re-use, recycling or recovery

Instituted recirculation within a process

Improved inventory management or purchasing techniques

Instituted procedures to ensure that materials do not stay in inventory beyond shelf-life
Initiated testing of outdated material

Eliminated shelf-life requi ts for stable materials

Instituted better labelling procedures

Instituted clearinghouse to exchange materials

Instituted improved purchasing procedures

Other (specify)

Training or Good operating practices

Improved maintenance scheduling, record keeping or procedures
Changed production schedule to minimize equipment and feedstock changeovers
Other (specify)

TRI Categories (continued)

Cleaning and Degreasing

W59
W60
W61
W63
W64
W65
W66
W67
W68
W71

Modified stripping/cleaning equipment

Changed to mechanical stripping/cleaning devices (from solvents or other materials)
Changed to aqueous cleaners (from solvents or other materials)

Modified containment procedures for cleaning units

Improved draining procedures

Redesigned parts racks to reduce drag out

Modified or installed rinse systems

Improved rinse equipment design

Improved rinse equipment operation

Other cleaning and degreasing modifications

Surface Preparation and Finishing

W72
W73
W74
W75
W78

Modified spray systems or equipment

Substituted coating materials used

Improved application techniques

Changed from spray to other system

Other surface preparation and finishing modifications

Product Modifications

W81
w82
W83
W89

Changed product specifications
Modified design or composition
Modified packaging

Other product modifications
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Table 6-7. Total Releases and Transfers and Pollution Prevention Activity for NPRI Facilities Reporting in Both 2002 and 2003,

2002-2005 (projected)

Amount of Total Releases and Transfers
Reported in 2002

<10,000 kg in 2002

>10,000 kg and <100,000 kg in 2002

>100,000 kg and <1,000,000 kg in 2002

>1,000,000 kg in 2002

Pollution Prevention (P2) Activities
Reported 2002 and/or 2003

All

With P2
Without P2
All

With P2
Without P2
All

With P2
Without P2
All

With P2
Without P2

Total Releases and Transfers

2002
(kg)

1,403,163
864,200
538,963

25,816,456
15,790,844
10,025,611
135,170,703
79,023,138
56,147,564
173,562,870
91,910,868
81,652,002

2003
(kg)

4,196,869
2,723,124
1,473,745
30,593,505
18,003,891
12,589,614
141,457,901
75,577,294
65,880,607
161,731,111
83,644,863
78,086,848

2004
Projection
(kg)

4,801,276
3,432,182
1,369,094
31,866,292
18,353,061
13,513,231
151,495,244
78,368,106
73,127,138
154,011,888
74,747,876
79,264,012

2005
Projection
(kg)

4,789,435
3,411,853
1,377,582
31,617,375
18,118,550
13,498,826
154,927,570
78,040,491
76,887,079
153,159,604
74,439,806
78,719,797

Change
Change 2003-2005
2002-2003 (projection)

(%) (%)
199 14
215 25
173 -1
19 3
14 1
26 7
5 10
-4 3
17 17
-1 -5
-9 -11
-4 1

Note: Includes only those facilities reporting on matched chemicals in both 2002 and 2003. Does not include 3 facilities that reported less than 100,000 kg in 2002 and more than 1,000,000 kg in 2003.

Figure 6-3. Total Releases and Transfers for NPRI Facilities Reporting in Both 2002 and 2003, 2002-2005 (projected)
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NPRI

Generally in NPRI, the group of
facilities reporting smaller amounts

of releases and transfers showed a net
increase, while those reporting larger
amounts showed a net decrease in

total releases and transfers. When the
groups are further divided into facilities
reporting pollution prevention (in at
least one of the years), we see that those
reporting pollution prevention tend

to have had either smaller increases or
larger decreases.

NPRI facilities also submit projections
of their releases and transfers for the two
upcoming years, that is, on the report for
2003 there are projections given for 2004
and 2005. In looking at these projections
we also see that those reporting pollution
prevention expect to have either smaller
increases or larger decreases from 2003
to 2005.

The above holds true except for the
group of facilities reporting the smallest
releases and transfers in 2002 (10,000 kg
or less). This group as a whole reported
an increase of almost 200 percent. Those
facilities within this group reporting
pollution prevention expected further
increases (although the expected
increase is much smaller than the
reported increase from 2002 to 2003)
while those not reporting pollution
prevention activities expected decreases
by 2005.

b
B Change in Releases and Transfers
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TRI

Generally in TRI, as in NPRI, the group
of facilities reporting smaller amounts
of releases and transfers showed a net
increase, while those reporting larger
amounts showed a net decrease in

total releases and transfers. When the
groups are further divided into facilities
reporting pollution prevention (in at
least one of the years), we see that those
reporting pollution prevention tend

to have had either smaller increases or
decreases wile their counterparts not
reporting pollution prevention activities
had larger increases or smaller decreases.
TRI facilities provide projections for

the following two years (as well as the
actual amounts for the current and prior
years) on a part of the form that includes
on- and off-site releases, recycling,
energy recovery and treatment. Thus,

in addition to on- and off-site releases
and off-site transfers to recycling,
energy recovery and treatment, on-

site recycling and energy recovery and
treatment are reported to encompass
total “production-related waste” in TRI
terminology. Since pollution prevention
activities are aimed at reducing the total
waste generated not just releases, we
examine both the apparent effect on
changes in total releases and transfers
off-site as well as total production-
related waste.

For TRI, the only groups of facilities
reporting a net increase in releases and
transfers from 2002 to 2003 were those
reporting 10,000 kg or less in 2002 or
those not reporting pollution prevention.
For the facilities reporting 10,000 kg or
less in 2002, those that reported they
undertook pollution prevention activities
expect to have a net decrease in total
releases and transfers by 2005 while
those not reporting pollution prevention
expect a net increase.

2002-2003 Matched Chemicals and Industries

Tahle 6-8. Total Releases and Transfers and Pollution Prevention Activity for TRI Facilities Reporting in Both 2002 and 2003,

20022005 (projected)

Amount of Total Releases and Transfers
Reported in 2002

<10,000 kg in 2002

>10,000 kg and <100,000 kg in 2002

>100,000 kg and <1,000,000 kg in 2002

>1,000,000 kg in 2002

Total Releases and Transfers

Pollution Prevention (P2) Activities 2002
Reported 2002 and/or 2003 (kg)
Al 29,260,509
With P2 6,908,862
Without P2 22,351,647
Al 267,086,598
With P2 111,019,179
Without P2 156,067,419
Al 178,397,803
With P2 193,788,875
Without P2 584,608,928
Al 1,730,227,783
With P2 441,574,152
Without P2 1,288,653,631

2003
(kg)

43,270,811
8,705,202
34,565,609
222,292,492
56,213,672
166,078,820
788,520,278
193,113,002
595,407,276
1,528,245,645
414,800,264
1,113,445,382

2004
Projection
(kg)

45,506,489
8,445,960
37,060,529
215,454,956
53,233,163
162,221,793
783,431,420
186,331,897
597,105,524
1,510,748,410
411,735,877
1,099,012,533

Change

2005 Change 2003-2005
Projection 2002-2003 (projection)
(kg) (%) (%)
44,049,343 48 2
8,416,225 26 -3
35,633,118 55 3
221,936,941 -17 -0.2
52,593,989 -49 -6
169,342,952 6 2
778,431,512 1 -1
183,838,440 -0.3 -5
594,599,072 2 -0.1
1,519,335,605 -12 -1
400,389,444 -6 -3
1,118,946,161 -14 0.5

Note: Includes only those facilities reporting on matched chemicals in both 2002 and 2003. Does not include 10 facilities that reported less than 100,000 kg in 2002 and more than 1,000,000 kg in 2003.
Data are from TRI Form R for 2003, Section 8 and includes on- and off-site releases and off-site recycling, energy recovery and treatment.

Figure 6-4. Percent Change in Total Releases and Transfers for TRI Facilities Reporting in 2002 and 2003, 2002—-2005 (projected)
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Table 6-9. Total Production-related Waste and Pollution Prevention Activity for TRI Facilities Reporting in Both 2002 and 2003,
2002-2005 (projected)

Amount of Total Releases and Transfers

Reported in 2002

<10,000 kg in 2002

>10,000 kg and <100,000 kg in 2002

>100,000 kg and <1,000,000 kg in 2002

>1,000,000 kg in 2002

Pollution Prevention (P2) Activities
Reported 2002 and/or 2003

All

With P2
Without P2
All

With P2
Without P2
All

With P2
Without P2
All

With P2
Without P2

Total Production-related Waste

2002
(kg)

179,871,516
42,879,770
136,991,746
1,713,048,217
462,921,689
1,250,126,528
4,526,534,408
1,232,573,107
3,293,961,301
3,854,208,009
1,460,721,536
2,393,486,473

2003
(kg)

196,912,662
46,204,164
150,708,498
1,627,418,203
373,635,752
1,253,782,451
4,474,683,140
1,191,248,338
3,283,434,802
3,631,964,984
1,348,518,899
2,283,446,085

2004 2005

Change
Change 2003-2005

Projection Projection 2002-2003 (projection)

(kg) (kg)

208,034,756 213,243,885
45,585,880 46,743,555
162,448,877 166,500,330
1,668,771,374 1,711,626,585
393,302,957 393,088,036
1,275,468,417 1,318,538,549
4,466,536,136 4,473,564,527
1,208,072,099 1,200,087,034
3,258,464,037 3,273,477,493
3,540,459,201  3,526,969,618
1,252,620,849 1,231,460,830
2,287,838,352  2,295,508,739

(%) (%)
9 8
8 1
10 10
-5 5
-19 5
0.3 5
-1 -0.02
-3 1
-0.3 -0.3
-6 -3
-8 -9
-5 0.5

Note: Includes only those facilities reporting on matched chemicals in both 2002 and 2003. Does not include 10 facilities that reported less than 100,000 kg in 2002 and more than 1,000,000 kg in 2003.
Data are from TRI Form R for 2003, Section 8 and includes on- and off-site releases and off-site recycling, energy recovery and treatment.

Figure 6-5. Percent Change in Total Production-related Waste for TRI Facilities Reporting in 2002 and 2003, 20022005 (projected)
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Similar patterns are shown in total
production-related waste. The facilities
that reported 10,000 kg or less of total
releases and transfers in 2002 showed
a net increase in production-related

waste and expect a net increase by 2005.

However, for those of these facilities
reporting pollution prevention the
expected increase was one percent
compared to a 10-percent increase
expected by those not reporting
pollution prevention activities.
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6.3 1998-2003 Total Reported

Amounts of Releases and
Transfers in North America

The six years of data for 1998 to 2003 include
all matched industry sectors, 153 matched
chemicals, and on- and off-site releases,
transfers to recycling, energy recovery,
treatment and sewage.

Total reported amounts of releases and
transfers declined from 3.14 billion kg to
2.68 billion kg, or 15 percent, from 1998
to 2003.

North American on-site releases
decreased by 23 percent, mainly due

to decreased emissions to air of over
184 million kg (21 percent). Releases to
land (mainly landfills) decreased by over
103 million kg (37 percent). Releases to
water decreased by over 14 million kg
(13 percent) and underground injection
decreased by almost 14 million kg

(16 percent).

Off-site releases decreased by

11.3 million kg (4 percent), with
transfers of metals to disposal
decreasing by 2 percent and those

of other substances by 20 percent.

Total on- and oft-site releases decreased
by 20 percent.

Transfers to recycling decreased by

24.7 million kg or 3 percent, including
decreases for both metals and their
compounds (a decrease of 2 percent)
and other substances (a decrease of

8 percent).

Other transfers for further management
decreased by 109.6 million kg or

17 percent, with transfers to energy
recovery decreasing by 22 percent,
transfers to treatment by 3 percent

and transfers to sewage decreasing by
16 percent.

Table 6-10. Summary of Total Reported Amounts of Releases and Transfers in North America, NPRI and TRI, 19982003

Total Facilities
Total Forms

Releases On- and Off-site

On-site Releases*
Air
Surface Water
Underground Injection
Land

Off-site Releases
Transfers to Disposal (except metals)
Transfers of Metals**

Total Reported Releases On- and Off-site
Off-site Releases Omitted for Adjustment Analysis***
Total Releases On- and Off-site (adjusted)****

0ff-site Transfers to Recycling
Transfers to Recycling of Metals
Transfers to Recycling (except metals)

Other Off-site Transfers for Further Management
Energy Recovery (except metals)
Treatment (except metals)
Sewage (except metals)

Total Reported Amounts of Releases and Transfers

1998-2003 Matched Chemicals and Industries

North America
1998 1999 2000 2001 2002 2003 Change 1998-2003
Number Number Number Number Number Number Number %
21,730 21,567 21,607 21,034 20,559 19,972 -1,758 -8
69,679 69,521 69,634 67,280 66,137 64,440 -5,239 -8
kg kg kg kg kg kg kg %
1,351,139,439 1,350,579,765 1,294,802,076 1,098,992,992 1,176,972,164 1,035,590,874 -315,548,565 -23
871,258,708 863,716,894 820,336,418 712,642,040 707,738,079 686,876,809 -184,381,898 21
113,856,326 122,255,037 121,789,569 105,487,903 105,481,960 99,520,381 -14,335,945 -13
85,193,714 80,199,557 88,528,449 70,972,511 73,150,045 71,634,654 -13,559,060 -16
280,708,316 284,283,911 264,032,770 209,784,853 290,486,710 177,456,648 -103,251,667 -37
253,005,628 275,188,348 253,066,390 249,381,522 240,693,021 241,689,822 -11,315,806 -4
32,840,557 39,541,916 37,519,903 36,783,837 23,412,607 26,109,897 -6,730,660 -20
220,165,071 235,646,432 215,546,488 212,597,685 217,280,414 215,579,925 -4,585,146 -2
1,604,145,067 1,625,768,113 1,547,868,466 1,348,374,514 1,417,665,185 1,271,280,696 -326,864,371 -20
46,767,270 60,009,473 45,101,578 38,513,495 37,644,054 32,711,627 -14,055,643
1,557,371,797 1,565,758,640 1,502,766,889 1,309,861,018 1,380,021,131 1,244,569,069 -312,808,728 -20
880,946,649 929,918,742 935,362,530 879,822,940 892,668,243 856,216,777 -24,129,872 -3
738,959,853 783,924,606 798,276,482 745,289,642 760,101,842 725,573,568 -13,386,285 -2
141,986,796 145,994,136 137,086,048 134,533,298 132,566,401 130,643,209 -11,343,587 -8
653,850,603 585,083,791 597,439,953 607,434,321 588,948,799 544,205,139 -109,645,464 -17
385,506,290 328,983,929 336,607,123 341,695,510 335,790,616 302,206,984 -83,299,306 -22
130,442,356 119,934,805 115,566,325 116,761,367 121,124,920 125,922,353 -4,520,003 -3
137,901,957 136,165,057 145,266,505 148,977,443 132,033,263 116,075,802 21,826,155 -16
3,138,942,319 3,140,770,646 3,080,670,950 2,835,631,774 2,899,282,221 2,671,702,612 -461,239,706 -15

Note: Canada and US data only. Mexico data not available for 1998—2003. Data include 153 chemicals common to both NPRI and TRI lists from selected industrial and other sources. The data reflect estimates of releases and transfers
of chemicals, not exposures of the public to those chemicals. The data, in combination with other information, can be used as a starting point in evaluating exposures that may result from releases and other management activities which involve

these chemicals.

*  The sum of air, surface water, underground injection and land releases in NPRI does not equal the total on-site releases because in NPRI on-site releases of less than 1 tonne may be reported as an aggregate amount.

**Includes transfers of metals and metal compounds to energy recovery, treatment, sewage and disposal.
*** - Off-site releases also reported as on-site releases by another NPRI or TRI facility. This amount is subtracted from total reported releases on- and off-site to get total releases on- and off-site (adjusted).
**** Does not include off-site releases also reported as on-site releases by another NPRI or TRI facility.
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Table 6-10. (continued)

NPRI TRI
1998 1999 2000 2001 2002 2003  Change 1998-2003 1998 1999 2000 2001 2002 2003  Change 1998-2003
Number Number Number Number Number Number Number % Number Number Number Number Number Number Number %
1,509 1,634 1,709 1,896 2,135 2,152 643 43 20,221 19,933 19,898 19,138 18,424 17,820 -2,401  -12
4,908 5,342 5,661 6,232 7,178 7,161 2,253 46 64,771 64,179 63,973 61,048 58,959 57,279 -7492  -12
kg kg kg kg kg kg kg % kg kg kg kg kg kg kg %
103,667,774 119,000,323 114,357,585 108,836,719 105,970,270 100,322,249 -3,345,525 -3 1,247,471,665 1,231,579,442 1,180,444,491 990,156,273 1,071,001,894 935,268,625  -312,203,040 -25
81,266,339 84,720,664 88,080,126 84,200,504 84,659,638 78,926,609 -2,339,730 -3 789,992,369 778,996,230 732,256,292 628,441,536 623,078,441 607,950,200  -182,042,169 -23
4,746,860 6,393,563 6,506,410 6,876,997 6,261,556 6,507,023 1,760,163 37 109,109,466 115,861,474 115283,159 98,610,906 99,220,404 93,013,358 -16,096,108  -15
3,700,389 3,272,461 3,569,261 2,611,456 1,110,807 1,412,258 2,288,131 -62 81493325 76,927,096 84,959,188 68,361,055 72,039,238 70,222,396 11,270,929  -14
13,831,810 24,489,270 16,086,917 15,042,077 13,822,899 13,373,977 -457,833 -3 266,876,506 259,794,641 247945853 194,742,776 276,663,811 164,082,672  -102,793,834 -39
50,369,766 65,313,731 31,996,630 27,917,567 27,885,330 30,740,633 -19,629,133 -39 202,635,862 209,874,617 221,069,760 221,463,955 212,807,692 210,949,189 8,313,327 4
9,251,591 9,466,135 5,923,392 5,173,274 3,930,751 5,839,707 -3,411,884  -37 23,588,966 30,075,781 31,596,511 31,610,563 19,481,856 20,270,190 -3,318,776  -14
41,118,175 55847596 26,073,238 22,744,293 23,954,579 24,900,926 -16,217,249 -39 179,046,896 179,798,836 189,473,250 189,853,392 193,325,835 190,679,000 11,632,103 6
154,037,540 184,314,054 146,354,215 136,754,286 133,855,600 131,062,882 22,974,658  -15 1,450,107,527 1,441,454,059 1,401,514,251 1,211,620,228 1,283,809,585 1,146,217,815  -303,889,713 -21
1,016,001 14,361,735 4,836,025 4,556,446 5,062,381 3,458,790 2,442,789 45,751,269 45,647,738 40,265,553 33,957,050 32,581,674 29,252,837 -16,498,432
153,021,539 169,952,319 141,518,190 132,197,840 128,793,219 127,604,092 -25,417,441  -17  1,404,356,258 1,395,806,321 1,361,248,699 1,177,663,178 1,251,227,912 1,116,964,977  -287,391,281 -20
108,714,560 94,571,396 107,456,914 115435071 144,623,381 140,697,994 31,983,434 29 772,232,089 835,347,346 827,905,616 764,387,869 748,044,863 715,518,783 -56,713,306 -7
93,786,957 79,554,294 91,554,999 101,632,562 129,250,380 125,260,381 31,473,424 34 645172896 704,370,312 706,721,483 643,657,080 630,851,462 600,313,187 -44,859,709 -7
14,927,603 15,017,102  15901,915 13,802,509 15,373,001 15,437,613 510,010 3 127,059,193 130,977,034 121,184,133 120,730,789 117,193,400 115,205,596 -11,853,597 -9
28,227,908  30,235452 33,277,460 25,556,032 30,829,765 37,521,883 9,293,975 33 625,622,695 554,848,339 564,162,493 581,878,289 558,119,034 506,683,256  -118,939439 -19
12,123,551 14,069,929 15,580,763 8,918,306 8204370 16,193,678 4,070,127 34 373,382,739 314,914,000 321,026,360 332,777,204 327,586,246 286,013,306 -87,369,433  -23
10,741,555 10,769,322 10,603,262 9,377,794 14,473,382 13,954,333 3,212,778 30 119,700,801 109,165,483 104,963,063 107,383,573 106,651,538 111,968,020 -1,732,781 -6
5,362,802 5,396,201 7,093,435 7,259,932 8,152,013 1,373,872 2,011,070 38 132,539,155 130,768,856 138,173,070 141,717,511 123,881,250 108,701,930 -23,837,225 -18
290,980,008 309,120,902 287,088,589 277,745,389 309,308,745 309,282,759 18,302,751 6 2,847,962,311 2,831,649,744 2,793,582,361 2,557,886,385 2,589,973,482 2,368,419,854  -479,542,457 -17
Figure 6-6. Change in Releases and Transfers, North America, 1998-2003
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6.3.1 Changes in Releases

and Transfers, NPRI and TRI,
1998-2003

Total reported releases and transfers

in NPRI increased by 6 percent from
1998 to 2003. The number of facilities
reporting to NPRI on the matched
substances increased by 43 percent
over this period. The increase occurred
mainly as transfers to recycling and other
waste management. Releases on- and
off-site decreased, by 17 percent.
On-site releases in NPRI decreased

by 3 percent, including decreases

of 3 percent in on-site air releases.
Discharges to surface waters did
increase, however, by 37 percent, or

1.8 million kg. Off-site releases decreased
by 39 percent.

Total reported releases and transfers

in TRI decreased by 17 percent from
1998 to 2003. The number of facilities
reporting to TRI on the matched
substances also decreased, by 12 percent.
Total releases on- and off-site in TRI
decreased by 20 percent, with on-site
releases decreasing by 25 percent.
However, off-site releases (transfers

to disposal) increased over the same
period, by 4 percent. The increase
occurred in transfers of metals (an
increase of 6 percent) while transfers to
disposal of other substances decreased
by 14 percent.
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6.3.2 1998-2003 Total Reported

Amounts of Releases and
Transfers by State and Province

Texas reported the highest North
American total releases and transfers in
2003, but the amount fell by 15 percent,
from 249.7 million kg to 211.5 million
kg. The chemical manufacturing sector
in Texas accounted for over 15 million
kg of the 38-million-kg decrease. Texas
had ranked second for total releases and
transfers in 1998, behind Ohio. Texas
reported decreases of 20 percent in

total releases, 7 percent in transfers to
recycling and 14 percent in other off-site
transfers for further waste management.
Ontario ranked second in 2003, up

from fourth in 1998, and had the
highest transfers to recycling in both
years. It reported an increase in total
releases and transfers of 2 percent.

The increase was found in transfers

to recycling (a 36-percent increase)

and in other transfers for further
management (a 29-percent increase).
The number of facilities reporting in
Ontario increased by 46 percent over
this time period. On the other hand,
total releases from Ontario facilities
decreased, by 36 percent (31.5 million
kg). The primary metals sector in
Ontario reported a net decrease of over
14 million kg in total releases, and the
hazardous waste management sector
had decreases of over 13 million kg from
1998 to 2003.

Ohio had the third-highest total

releases and transfers in 2003 and the
highest in 1998. Its reported amount

fell by 30 percent, over 82 million kg.
The hazardous waste management
facilities in Ohio reported a decrease

of 37 million kg and primary metals
facilities reported decreases totaling

24 million kg. Ohio reported the highest
total reported releases on- and off-site in
both 1998 and in 2003, with a 29-percent
decrease over the time period.

1998-2003 Matched Chemicals and Industries

Table 6-11. Change in Total Reported Amounts of Releases and Transfers in North America, hy State and Province, 1998 and 2003

Facilities Total On- and Off-site

Change Change

1998 2003 1998-2003 1998 2003 1998-2003

State/Province Number Rank Number Rank (%) kg Rank kg Rank (%)
Alabama 482 17 416 18 -14 55,011,351 8 42,173,496 11 -23
Alaska 10 59 11 59 10 258,033 60 265,671 61 3
Alberta 130 40 181 33 39 18,172,903 29 13,901,669 31 -24
Arizona 186 33 177 34 -5 25,460,332 22 7,425,801 36 -71
Arkansas 348 25 295 26 -15 19,038,423 28 15,417,765 29 -19
British Columbia 78 43 151 35 94 6,362,897 42 15,120,817 30 138
California 1,196 4 1,025 5 -14 17,799,462 30 16,746,562 26 -6
Colorado 157 35 133 40 -15 3,480,350 52 2,860,862 50 -18
Connecticut 291 28 251 28 -14 4,120,242 18 1,873,660 56 -55
Delaware 62 46 61 47 -2 6,298,602 44 5,281,876 40 -16
District of Columbia 2 63 4 62 100 30,048 64 5 64 -100
Florida 496 16 469 14 -5 53,009,155 10 46,279,054 10 -13
Georgia 652 11 582 11 -11 48,129,565 14 46,755,964 9 -3
Guam 2 64 1 64 -50 66,813 63 55,295 63 -17
Hawaii 16 58 15 58 -6 815,144 56 903,498 57 11
Idaho 52 47 58 48 12 20,773,653 26 15,627,777 28 -25
lllinois 1,179 5 979 6 -17 68,812,895 6 51,566,945 7 -25
Indiana 958 6 817 7 -15 76,557,722 5 93,857,770 2 23
lowa 372 23 336 24 -10 16,851,383 31 13,155,653 32 -22
Kansas 249 31 223 30 -10 13,817,009 33 7,903,054 35 -43
Kentucky 421 21 390 20 -7 38,743,754 16 31,853,752 16 -18
Louisiana 308 26 301 25 -2 51,813,927 12 40,267,814 13 -22
Maine 70 44 65 46 -7 3,702,147 50 3,656,337 45 -1
Manitoba 49 49 70 44 43 4,418,062 47 4,128,197 43 -7
Maryland 168 34 148 36 -12 15,859,472 32 18,383,130 24 16
Massachusetts 439 19 373 21 -15 4,543,693 15 3,115,988 49 -31
Michigan 843 7 763 8 -9 51,896,321 11 38,422,103 14 -26
Minnesota 437 20 370 22 -15 7,960,961 39 7,278,982 37 -9
Mississippi 276 29 248 29 -10 29,458,986 19 21,517,258 19 -27
Missouri 534 15 459 16 -14 28,444,596 20 18,731,344 23 -34
Montana 27 55 29 56 7 20,826,480 25 2,515,189 51 -88
Nebraska 145 37 147 38 1 11,371,672 38 16,692,333 21 47
Nevada 47 50 18 50 2 2,900,977 54 3,278,251 48 13
New Brunswick 29 52 29 54 0 7,167,387 40 6,246,586 39 -20
New Hampshire 101 42 88 43 -13 2,940,708 53 2,437,145 52 -17
New Jersey 537 14 397 19 -26 11,497,110 37 8,323,980 33 -28
New Mexico 52 48 50 49 -4 12,214,781 36 1,744,355 54 -86
New York 614 12 518 12 -16 24,285,917 23 16,777,109 25 -31
Newfoundland and Labrador 7 60 6 61 -14 457911 59 1,063,709 55 132
North Carolina 738 10 646 10 -12 60,964,391 7 52,338,026 6 -14
North Dakota 33 51 33 53 0 3,589,917 51 3,341,373 47 -7
Nova Scotia 27 56 39 51 44 4,536,325 46 4,501,826 42 -1
Ohio 1,506 1 1,312 1 -13 135,927,342 1 97,187,062 1 -29
Oklahoma 296 27 274 21 -7 12,301,915 35 8,070,321 34 -34
Ontario 804 9 1,173 2 46 88,175,637 4 56,661,537 5 -36
Oregon 239 32 213 32 -11 23,264,767 24 19,757,860 21 -15
Pennsylvania 1,257 2 1,060 4 -16 92,404,247 3 67,044,228 4 -27
Prince Edward Island 3 61 7 60 133 207,653 62 326,328 59 57
Puerto Rico 145 38 121 41 -17 7,460,313 41 3,450,419 46 -54
Quebec 357 24 462 15 29 20,002,427 27 25,403,761 18 21
Rhode Island 117 4 93 42 21 686,431 57 279,364 60 -59
Saskatchewan 25 57 34 52 36 3,936,338 49 3,708,453 44 -6
South Carolina 466 18 440 17 -6 32,356,392 17 34,797,315 15 8
South Dakota 64 45 66 45 3 1,521,335 55 2,090,025 53 37
Tennessee 587 13 513 13 -13 53,344,335 9 47,194,992 8 -12
Texas 1,206 3 1,147 3 -5 109,782,310 2 87,606,168 3 -20
Utah 133 39 141 39 6 48,176,726 13 19,540,401 22 -59
Vermont 29 53 21 57 -7 209,536 61 131,697 62 -37
Virgin Islands 3 62 3 63 0 502,286 58 399,758 58 -20
Virginia 417 22 348 23 -17 30,667,651 18 25,692,178 17 -16
Washington 262 30 216 31 -18 13,633,812 34 7,269,669 38 -47
West Virginia 156 36 148 37 -5 42,054,083 15 40,562,346 12 -4
Wisconsin 809 8 743 9 -8 26,134,517 21 21,458,882 20 -18
Wyoming 29 54 29 55 0 6,333,536 13 4,859,954 41 -23
Total 21,730 19,972 -8 1,604,145,067 1,211,280,696 -20

Note: Canada and US data only. Mexico data not available for 1998—2003. The data are estimates of releases and transfers of chemicals reported by facilities. None of the rankings is meant to imply that a facility, state or province is not meeting
its legal requirements. The data do not predict levels of exposure of the public to those chemicals. Transfers are from facilities located in the state/province.
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Table 6-11. (continued)

Total Transfers to Recycling Total Other Transfers for Further Total Reported A ts of and Transfers
Change Change Change
1998 2003 1998-2003 1998 2003 1998-2003 1998 2003 1998-2003
kg  Rank kg Rank (%) kg Rank kg Rank (%) kg  Rank kg Rank (%)
19,325,729 16 21,668,143 12 12 23,861,896 6 9,819,846 18 -59 98,198,976 8 73,661,484 12 -25
12,301 60 3,473 60 -12 2,312 60 1,788 60 -23 272,646 62 270,932 62 -1
3,052,672 38 5,945,083 34 95 1,476,305 38 2,882,698 34 95 22,701,880 35 22,729,450 32 0.1
19,424,107 15 8,383,598 29 -57 1,427,802 39 1,696,638 37 19 46,312,241 24 17,506,037 38 -62
17,592,945 20 22,921,851 10 30 7,276,939 22 20,368,571 7 180 43,908,307 25 58,708,187 16 34
474,422 49 1,204,917 16 154 504,971 44 574,478 a4 14 7,342,290 18 16,900,212 40 130
20,371,652 12 17,653,743 17 -13 20,097,754 9 15,158,969 13 -25 58,268,868 19 49,559,274 21 -15
7,652,412 31 11,180,019 20 46 2,318,777 35 4,775,852 30 106 13,451,539 2 18,816,732 36 40
8,825,366 30 10,999,405 21 25 4,817,938 29 5,520,332 27 15 17,763,546 4 18,393,397 37 4
2,392,278 42 1,715,524 13 -28 1,767,969 37 1,415,268 38 -20 10,458,849 1 8,412,667 43 -20
3,311 61 2,940 61 -11 0 - 0 - - 33,358 64 2,945 64 91
5,769,027 34 6,437,429 32 12 5,715,279 21 3,380,330 32 -41 64,493,462 17 56,096,812 17 -13
15,488,916 21 10,376,855 24 -33 7,679,126 21 7,803,855 19 2 71,297,606 12 64,936,675 13 -9
0 - 0 - - 0 - 0 - - 66,813 63 55,295 63 -17
45,360 58 2 62 -100 1,635 61 643 61 -61 862,139 57 904,143 58 5
587,961 48 667,101 49 13 392,202 46 684,694 41 75 21,753,815 38 16,979,572 39 -22
32,208,242 8 38,376,433 7 19 23,386,920 7 18,618,059 10 -20 124,408,057 7 108,561,437 7 -13
65,133,473 3 59,874,896 4 -8 41,472,033 4 17,604,418 11 -58 183,163,229 5 171,337,084 4 -6
10,906,393 25 19,934,821 13 83 6,308,373 25 4,921,482 29 -22 34,066,150 29 38,011,956 25 12
12,354,371 23 8,298,737 30 -33 2,096,130 36 3,610,180 31 72 28,267,510 30 19,811,970 35 -30
20,185,738 14 17,516,265 18 -13 11,929,683 15 14,345,731 14 20 70,859,175 14 63,715,749 14 -10
18,723,043 17 15,363,242 19 -18 13,494,352 14 19,456,805 9 a4 84,031,321 11 75,087,861 11 -11
957,327 47 1,453,050 45 52 358,245 47 371,757 18 5 5,017,720 52 5,487,145 48 9
2,650,746 a1 1,030,407 47 -61 352,057 18 579,695 13 65 7,420,865 47 5,738,299 47 -23
1,961,472 43 1,658,977 a4 -15 4,185,302 32 2,057,347 36 -51 22,006,247 37 22,099,454 33 04
12,023,049 24 10,712,948 23 -11 8,505,588 19 7,526,620 20 -12 25,072,331 32 21,355,555 34 -15
55,915,565 5 44,522,761 6 -20 114,607,054 1 70,245,963 2 -39 222,418,940 3 153,190,826 5 -31
9,322,385 28 10,207,062 25 9 5,491,046 28 6,197,826 24 13 22,774,392 34 23,683,870 30 4
6,378,290 32 6,185,933 33 -3 4,562,110 30 2,566,664 35 -44 40,399,386 21 30,269,855 26 -25
17,664,189 18 10,935,594 22 -38 10,239,724 17 9,884,301 17 -3 56,348,509 20 39,551,239 24 -30
22,549 59 199,493 55 785 28,557 57 15,550 58 -46 20,877,586 39 2,730,233 55 -87
10,650,229 26 8,968,590 28 -16 413,713 45 483,092 45 17 22,435,614 36 26,144,016 28 17
1,082,759 16 3,396,464 38 214 31,589 56 851,489 39 2,596 4,015,325 55 7,526,204 44 87
215,072 55 189,606