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Chapter 1 
I 

Toxics Release~' Inventory Reporting and 
the 1997 l:>ublic Data Release 

Introduction and Background 

Following a fatal chemical-release accident in Bhopal, 
India, the Emergency Planning and Comrnunity 
Right-to-Know Act (EPCRA) provisions were 
enacted to promote emergency planning, to minimize 
the effects of an accident such as occurred at Bhopal, 
and to provide the public with information on releases 
of toxic chemicals in their communities. 

Section 313 ofEPCRA established the Toxics 
Release Inventory (TRl) Program, a national database 
that identifies facilities, chemicals manufactured and 
used at the identified facilities, and the annual 
amounts of these chemicals released (in routine 
operations and in accidents and other one-time 
events) and otherwise managed on- and off-site in 
waste. 

In 1990, Congress passed the Pollution Prevention 
Act (PP A). Among its requirements was a mandate to 
expand TRl to include additional information on toxic 
chemicals in waste and on source reduction methods. 
Beginning in 1991, covered facilities were required to 
report quantities of TRl chemicals recycled, 
combusted for energy recovery, and treated on- and 
off-site. This waste management data has 
strengthened TRl as a tool for providing information 
on facilities' handling of TRI chemicals as well as for 
analyzing progress in reducing releases. 

The Toxics Release Inventory (TRJ) Program has 
been a tremendously successful program and the 
results speak loudly for themselves. Industries have 
reduced their on- and off-site r~leases of TRl 

chemicals by more than 40% or 1.45 billion pounds 
(for chemicals reportable in all years). Governments 
- federal, state, and local - have used the .TRl to set 
priorities, measure progress, and target areas of 
special and immediate concern. The public, our most 
important customer, has used the TRl data to 
understand their local environment, to participate in · 
local and national debates about the choices being 
made that effect their health and the health of their 
children and, ultimately, to exert their influence on 
the outcome of these debates. 

Since 1987, the first year ofTRl reporting, the TRl 
and the Right-to-Know Program has grown. The 
number of chemicals has doubled, federal facilities 
have been added, new sectors will be reporting for the 
first time with the 1998 reporting year, and EPA has 
proposed to lower the EPCRA section 313 reporting 
thresholds for certain persistent, bioaccumulative 
toxic (PBT) chemicals and to add certain other PBT 
chemicals to the section 313 list of toxic chemicals. 
Our progress is to a large degree the result of our open 
process. The Agency applauds those who have 
worked with us to assure that we meet the challenge 
that EPCRA posed, and we encourage those who 
continue to push us to assure and maintain the 
integrity and goals of the Program. 

As we move into the second decade of the TRl 
Program, many challenges in the Right-to-Know 
Program remain to be met. TRl was designed to be a 
program that would evolve, over time, to meet the 
changing needs of an informed and involved public. 
The program will never be static and will never be 
"finished." As new chemicals of concern are 
identified; they will be added. Sectors that appear to 
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contribute significantly to environmental loadings will TRI Reporting 
be added. Data collection will be modified to meet 
new information needs and access technologies will 
be developed over time to assure enhanced public 
access. 

The 1997 Toxics Release Inventory Public Data 
Release provides an overview of the information 
collected through TRJ. It summarizes data collected 
for calendar year 1997. For comparison purposes, this 
report also provides basic data for the preceding year 
(1996), for the new baseline year (1995), for the 
period since the PP A mandated collection of waste 
management data (1991 ), and for the original baseline 
year (1988). TRl's on-line computer database and 
CD-ROM contain data collected for all years, 
including those not found in this report. 

1997 Public Data Release 

This year the 1997 TRI Public Data Release contains 
four chapters and focuses on the TRJ data at the 
national level. The data are analyzed at the national 
level by state, by chemical and by industry. Unlike 
last year, this year's data release does not contain 
industry-specific chapters. The industry-specific 
chapters will be revised in the future but not in 1999. 

Also, in previous data release publications, the year
to-year comparison chapter has had extensive 
analyses of the current year data compared to the 1988 
core set of chemicals and the 1991 core set of 
chemicals. In this year's data release, the bulk of the 
year-to-year comparison is done with a new baseline 
year of 1995. However, there are still several tables in 
the 1997 TRI Public Data Release which compare the 
current year data to the base years of 1988 and 1991. 
In addition to the change in the baseline year, the text 
and tables have been reorganized to put the data in 
terms of the waste management hierarchy. 
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The Toxics Release Inventory is a publicly available 
database that contains information on specific toxic 
chemical releases and other waste management 
activities from the manufacturing sector of the U.S. 
economy and, since 1994, federal facilities. This 
inventory was established under the Emergency 
Planning and Community Right-to-Know Act of 1986 
(EPCRA). Following passage of the Pollution 
Prevention Act of 1990, TRJ was expanded to include 
mandatory reporting of additional waste management 
and pollution prevention activities. 

The information collected under these laws can be 
used by the public to identify facilities and chemical 
release patterns that warrant further study and 
analysis. Combined with hazard and exposure 
information, TRJ has proven to be a valuable tool for 
risk identification. 

Each year, facilities that meet certain thresholds must 
report their releases and other waste management 
activities for listed toxic chemicals to EPA and to the 
state or tribal entity in whose jurisdiction the facility 
is located. The TRJ list for 1997 included more than 
600 chemicals and 28 chemical categories. Each 
facility submits a TRJ reporting form, known as Form 
R, for each TRI chemical it has manufactured, 
processed, or otherwise used during 1997 in amounts 
exceeding the thresholds. Starting with the 1995 
reporting year, facilities with lower levels of 
reportable amounts that do not manufacture, process, 
or otherwise use more than 1 million pounds of the 
chemical can file a much shorter certification 
statement, Form A (see "TRI Reporting Forms," fater 
in this chapter). 

Reports for each calendar year are due by July 1 of the 
following year. After completion of data entry and 
data quality assurance activities, the Agency makes 
the data available to the public in printed reports, in a 
computer database, and through a variety of other 
information products such as CD-ROMs. 
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States also make available to the public copies of the 
forms filed by facilities in their jurisdiction. In 
addition, some states independently produce a data 
release report. 

Who Must Report? 

Manufacturing facilities that have the equivalent of 10 
or more full-time employees and meet the established 
thresholds for manufacture, processing, or "otherwise 
use" of listed chemicals must report their releases and 
other waste management quantities (including 
quantities transferred off-site for further waste 
management). Manufacturing facilities are: defined as 
facilities in Standard Industrial Classification (SIC) 
primary codes 20-39, which include, among others: 
chemicals, petroleum refining, primary metals, 
fabricated metals, paper, plastics, and transportation 
equipment. Federal facilities have been required to 
report since 1994, regardless of their SIC 
classification. In May 1997, EPA added se:ven new 
industry sectors that will report to the TRI for the first 
time in July 1999 for reporting year 1998. 

Thresholds for manufacturing and processing are 
currently 25,000 pounds for each listed chemical, 
while the threshold for otherwise using is 10,000 
pounds per chemical. Beginning with the 1995 
reporting year, certain facilities are able to take 
advantage of a burden-reducing reporting threshold. 
(See "Form A" in "TRI Reporting Forms," later in 
this chapter.) 

What Must Be Reported? 

Each year, facilities report to TRI the amounts of 
toxic chemicals released on-site to the air, water, and 
land and injected underground (Section 5 of TRI 
Form R), and the amounts of chemicals transferred 
off-site for recycling, energy recovery, treatment, and 
disposal (Section 6 of Form R). 

Box 1-1. Who Reported Toxic Chemical Release Inventory 
Reports for the 1997 Reporting Year? 

Who Reported Toxic Chemical Release 
Inventory Reports for the 1997 

Reporting Year? 

A facility must report to TRI if it: 

Conducts manufacturing operations within Standard 
Industrial Classification (SIC) codes 20 through 39 (or 
is a federal facility in any SIC code), 

Has l 0 or more full-time equivalent employees, and 

Manufactures or processes more than 25,000 pounds or 
otherwise uses more than l 0,000 pounds of any listed 
chemical during the calendar year. 

Box 1-2. Who Will Report to TRI Starting in the 1998 
Reporting Year? 

Who Will Report to TRI Starting in the 
1998 Reporting Year? 

Metal mining (SIC code 10, except for SIC codes 1011, 
1081, and 1094) 

Coal mining (SIC code 12, except for 1241 and 
extraction activities) 

Electrical utili~ies that combust coal and/or oil (SIC 
codes 4911, 4931, and 4939) 

Resource Conservation and Recovery Act (RCRA) 
Subtitle C hazardous waste treatment and disposal 
facilities (SIC code 4953) 

Chemicals and allied products wholesale distributors 
(SIC code 5169) 

Petroleum bulk plants and terminals (SIC code 5171) 

Solvent recovery services (SIC code 7389) 
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They also report production-related waste Box 1-3. What Must Be Reported to TRI? 

management information on quantities recycled, What Must Be Reported? 
combusted for energy recovery, treated, or released or 
otherwise disposed of, both on- and off-site, and 
catastrophic or other one-time releases (Section 8 of 
theFormR). 

Facilities provide specific identifying information, 
such as: 

• Name 
• Location 
• Type of business 
• Contact names 
• Name of parent company 
• Environmental permit numbers 

They also provide information about the manufacture, 
process, and otherwise use of the listed chemical at 
the facility and the maximum amount of the chemical 
on-site during the year. Facilities provide information 
about methods used to treat waste streams containing 
the toxic chemicals at the site and the efficiencies of 
those treatment methods. In addition to information 
about the amount of toxic chemicals sent off-site for 
waste management, facilities also must specify the 
destination of these transfers. Beginning with the 
1991 reports, facilities were required to provide 
infonnation about source reduction activities, along 
with the quantities managed in waste by activities 
such as recycling. Companies must provide a 
production index that can help relate changes in 
reported quantities of toxic chemicals in waste 
managed to changes in production. 

These additional data elements facilitate tracking of 
industry progress in reducing waste generation and 
moving towards safer management alternatives. 
While current TRI data cannot provide an absolute 
measure of pollution prevention, the data can provide 
new insight into the complete toxics cycle. 
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Information reported by facilities includes: 

Basic information identifying the facility; 

Name and telephone number of a contact person; 

Environmental permits held; 

Amounts of each listed chemical released to the 
environment at the facility; 

Amounts of each chemical shipped from the facility 
to other locations for recycling, energy recovery, 
treatment, or disposal; 

Amounts of each chemical recycled, burned for 
energy recovery, or treated at the facility; 

Maximum amount of chemical present on-site at the 
facility during the year; 

Types of activities conducted at the facility 
involving the toxic chemical; and 

Source reduction activities. 

What Are the Benefits and Limitations 
of the Data? 

We believe that people know what's best for their 
own communities and, given the facts, they 
themselves will determine what is best to protect 
public health and the environment. 

-Carol Browner, D.S. EPA Adminstrator 

Benefits 

The TRI Program has given the public unprecedented 
direct access to toxic chemical release and other waste 
management data at the local, state, regional, and 
national level. Responsible use of this information 
can enable the public to identify potential concerns, 
gain a better understanding of potential risks, and 
work with industry and government to reduce toxic 
chemical releases and the risks associated with them. 
When combined with hazard and exposure data, this 
information can allow informed environmental 
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priority-setting at the local level. More than 1,500 
citizen groups have used TRI data to achieve the goal 
of a cleaner and healthier neighborhood. 

Federal, state, and local governments can use the data 
to compare facilities or geographic areas, to identify 
hot spots, to evaluate existing environmental 
programs, to more effectively set regulatory priorities, 
and to track pollution control and waste reduction 
progress. TRI data, in conjunction with demographic 
data, can help government agencies and the public 
identify potential environmental justice concerns. 

Industry can use the data to obtain an overview of the 
release and other waste management of toxic 
chemicals, to identify and reduce costs associated 
with toxic chemicals in waste, to identify promising 
areas of pollution prevention, to establish reduction 
targets, and to measure and document progress toward 
reduction goals. Public availability of the data has 
prompted many facilities to work with communities 
to develop effective strategies for reducing 
environmental and human health risks pose:d by toxic 
chemical releases. Since· 1988, facilities have reduced 
toxic releases, on- and off-site, by 42.8%, for 
chemicals reportable in all years. 

Completion of TRI chemical expansion for the 1995 
reporting year has significantly increased the 
usefulness of the data. The scope of the program was 
broadened)o include 286 new chemicals and 
chemical categories 1 on the toxic chemical list for a 
total of 643 reportable chemicals and chemical 
categories. Many of these new chemicals are high 
produciion volume (HPV) chemicals and highly toxic 
substances. (See "TRI Expansion," later in this 
chapter for more information.) 

1 
Of the 286 chemicals, 20 were diisocyanates and 1.9 were 

polyaromatic compounds. These are reported not as individual chemicals, but as 
two chemical compound categories. Not individually counting the members of 
these two categories converts 286 to 249. Furthermore, three o1her chemicals 
have been remanded and one chemical was not reportable because of an 
administrative stay. Thus, the number of chemicals added to TRI, beginning 
with the 1995 reporting year, was 245. 

Box 1-4. Factors to Consider in Using TRI Data 

Factors to Consider in 
Using TRI Data 

Toxicity of the Chemical: TRI chemicals vary widely in 
their ability to produce toxic effects. Some high volume 
releases of less toxic chemicals may appear to be a more 
serious problem than lower-volume releases of highly toxic 
chemicals, when just the opposite may be true. 

Exposure Considerations: The potential for exposure is 
greater the longer the chemicals remains unchanged in the 
environment. Sunlight, heat, or microorganisms may or may 
not decompose the chemical. For example, microorganisms 
readily degrade some chemicals, such as methanol, into less 
toxic chemicals, whereas metals are persistent and will not 
degrade when released to the environment. 

Type of Release (Environmental Medium): Chemical 
exposure of a population depends on the environmental 
medium (air, water, land, etc.) to which a chemical is 
released. The medium also affects the types of exposures 
possible, such as inhalation, dermal exposure, or ingestion. 

EPA also expanded the industry coverage of the TRI 
program because of the recognition that the 
manufacturing sector is not the only industrial sector 
releasing toxic chemicals to the environment or 
otherwise managing them as waste. EPA focused 
particular attention on sectors linked to 
manufacturing-those providing energy, further 
managing products, or further managing waste from 
the manufacturing sector. On May 1, 1997, EPA 
published a final rule expanding TRI's industry 
coverage. As a result of this effort, EPA added seven 
industry sectors: metal mining, coal mining, electrical 
utilities that combust coal and/or oil, hazardous waste 
treatment and disposal facilities, chemical wholesale 
distributors, petroleum bulk stations and terminals, 
and solvent recovery services. Facilities in these . 
industries will begin reporting in July 1999 for the 
year 1998. 

EPA believes this action will greatly enhance 
communities' Right=to-Kpow by requiring TRI 
reports from an estimated 6:bofl,.additional facilities. 
EPA is conducting an aggressive outreach campaign, 
including guidance, training, and technical assistance, 
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to assist these new industries in understanding their when the PBT rulemaking is complete, but this will 
reporting obligations. In addition, as a result of a still only be for a subset of chemicals on TRI. Thus, 
Presidential Executive Order, federal facilities have while the TRI includes 71,670 reports from 21,490 
been required to report since 1994. facilities for 1997, the 2.58 billion pounds of on-and 

In order to further enhance communities' Right-to
Know, on January 5, 1999 (64 FR 688) EPA 
published a proposed rule to lower the EPCRA 
section 313 reporting thresholds for certain persistent, 
bioaccumulative toxic (PBT) chemicals and to add 
certain other PBT chemicals to the section 313 list of 
toxic chemicals. These PBT chemicals are of 
particular concern not only because they are toxic but 
also because they remain in the environment for long 
periods of time, are not readily destroyed (i.e., they 
are persistent) and build up or accumulate in body 
tissue (i.e., they bioaccumulate). Relatively small 
releases of PBT chemicals can pose human and 
environmental health threats. Consequently these 
chemicals warrant recognition by communities as 
potential health threats and need to be captured by the 
TRI Right-to-Know Program. 

Limitations 

While TRI provides the public, industry, and state and 
local governments an invaluable source of key 
environmental data, it has some limitations that must 
be considered when using the data. Through the 1997 
reporting year, the program applies to industries in the 
manufacturing sector and those owned by the federal 
government. It, therefore, does not cover all sources 
of releases and other waste management activities of 
TRI chemicals. With finalization of the facility 
expansion rule, industries providing energy, further 
managing products, or further managing waste from 
the manufacturing sector will also report. Although 
TRI is successful in capturing information on a 
significant portion of toxic chemicals currently being 
used by covered industry sectors, it does not cover all 
toxic chemicals or all industry sectors, nor will it do 
so after the facility expansion takes effect. In addition, 
facilities that do not meet the TRI threshold levels 
(those with fewer than 10 full-time employees or 
those not meeting TRI quantity thresholds) are not 
required to report. More information will be captured 
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off-site releases reported represent only a portion of 
all toxic chemical releases nationwide. 

Another limitation of the existing TRI Program is that 
the data currently collected provide limited 
information on the life cycle of chemicals used by 
facilities. Beyond reporting on releases and other 
waste management, only limited and very general 
information on chemical storage is provided and none 
on the toxicity of the chemicals. In addition, this 
report does not account for toxic emissions from cars 
and trucks, nor from the majority of sources of 
releases of pesticides, volatile organic compounds, 
fertilizers or from many other non-industrial sources. 

Furthermore, facilities report estimated data to TRI, 
and the program does not mandate that they monitor 
their releases. Various estimation techniques are used 
when monitoring data are not available, and ~p A has 
published estimation guidance for the regulated 
community. Variations between facilities can result 
from the use of different estimation methodologies. 
These factors should be taken into account when 
considering data accuracy and comparability. 

\ 

As discussed above, the TRI data summarized in this 
report reflect chemical releases and other waste 
management activities that occurred in the 1997 
calendar year. Patterns of releases and other waste 
management activities can change dramatically from 
one year to the next. Thus, it is important to recognize 
that current facility activities may be different from 
those reported for 1997. 

TRI reports reflect releases and other waste 
management activities of chemicals, not exposure~ pf 
the public to those chemicals. Release estimates alone 
are not sufficient to determine exposure or to 
calculate potential adverse effects on human health 
and the environment. Although additional information 
is necessary to assess exposure and risk, TRI data can 
be used to identify areas of potential concern. 
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Furthermore, TRI data, in conjunction with other 
information, can be used as a starting point in 
evaluating exposures that may result from releases 
and other waste management activities of toxic 
chemicals. The determination of potential risk 
depends upon many factors, including the toxicity of 
the chemical, the fate of the chemical after it is 
released, the locality of the release, and the human or 
other populations that are exposed to the chemical 
after its release. 

TRI in Perspective 

TRI has achieved tremendous results. The public now 
has a much better picture of potential toxic chemical 
risks in their communities, while industry imd 
government have better data for identifying 
opportunities and measuring successes in preventing 
pollution. The sections below provide an overview of 
recent and proposed expansions to TRI. These 
expansions allow TRI to provide even more valuable 
information to the general public and industry. 

TRI Expansion 

There are few who would disagree that the 1987 
Emergency Planning and Community Right-to-Know 
Act (EPCRA) provisions have proven to be among 
the most successful stimuli for reducing the amount of 
toxic chemicals that enter the environment. TRI, 
specifically, has focused public and industry attention 
on the billions of pounds of toxic materials that are 
released directly into our air, our land and our water, 
or injected underground, or are recycled, burned for 
energy recovery or otherwise treated. Whiie all 
releases are not equal, and some may not lend 
themselves to reduction or elimination, the: TRI has 
forced a hard look at our approach to the use of toxic 
chemicals. This hard look has been beneficial. 
Between 1988, TRI's baseline year, and 1997, 
industrial on- and off-site releases have decreased 
42.8% from 3.40 billion pounds to 1.94 billion 
pounds, for chemicals reportable in all years (see 
Chapter 3 for additional information). This reduction· 
reflects the hard work of manufacturing facilities that 

have refined their processes, looked for source 
reduction opportunities, assured outstanding 
housekeeping practices and worked to minimize the 
footprint they leave on their surrounding environment. 
Designed to be non-intrusive, TRI has provided the 
guide for all to use when seeking areas for 
environmental improvement. 

One valid criticism of the program has been the 
limited breadth and depth of its chemical, facility, and 
data coverage. In 1987, when the Congress passed 
EPCRA, 300-plus chemicals and chemical categories 
were included in the "TRI Chemical List." This list 
combined two existing chemical lists: the New Jersey 
Environmental Hazardous Substance List and the 
Maryland Chemical Inventory Report List. Over time, 
through EPA' s petition process, the original list has 
been modified as the Agency responded to petitions to 
add and delete chemicals, given the law's toxicity 
listing criteria. These criteria focus on both acute and 
chronic health effects as well as environmental 
effects. TRI's coverage of facilities has been limited 
to the manufacturing sector (SIC codes 20- 39), 
required to report under EPCRA section 313. Finally, 
data coverage was initially confined to information on 
releases and certain transfers off-site for further waste 
management. 

Over time, EPA has worked to expand TRI to cover 
other industrial sectors and other chemicals that have 
similar adverse impacts on our environment. Towards 
that end, the Agency has pursued an expansion 
strategy that would enlarge the boundaries of TRI in 
several directions. EPA's recent actions include a 
significant expansion of the number of chemicals in 
the program to give the public a more complete 
picture of toxic chemicals in their communities. At 
the same time, EPA provided a burden reducing 
option (Form A) for facilities with lower levels of 
reportable amounts. EPA has also expanded the 
facilities reporting to TRI. Additionally, EPA has 
recently proposed a rule (64 FR 688) to lower the 
EPCRA section 313 reporting thresholds for certain 
persistent, bioaccumulative toxic (PBT) chemicals 
and to add certain other PBT chemicals to the section 
313 list of toxic chemicals. 
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Chemical Expansion 

The chemical expansion phase included two major 
actions. The first occurred in 1993 with the addition 
of certain Resource Conservation and Recovery Act 
(RCRA) (58 FR 63500) chemicals and certain 
hydrochlorofluorocarbons (HCFCs) (58 FR 63496) to 
EPCRA section 313. 

The second action of this phase was the addition of 
286 chemicals and chemical categories on November 
30, 1994 (59 FR 61432). These 286 additional 
chemicals can be characterized as high or moderately 
high in toxicity, and they are currently manufactured, 
processed, or otherwise used in the U.S. This 
expansion of the chemical list raised the number of 
chemicals and chemical categories reported to TRI to 
over 600. Specifically, the rule added more than 150 
pesticides, certain Clean Air Act chemicals, certain 
Clean Water Act Priority Pollutants, and certain Safe 
Drinking \Vater Act chemicals. Many of the 
chemicals are carcinogens, reproductive toxicants, or 
developmental toxicants. Of particular note is the 
addition of industrial chemicals such as diisocyanates, 
n-hexane, N-methyl-2-pyrrolidone, and chemicals 
such as polycyclic aromatic compounds that result 
from the combustion of fuels. This 1997 data release 
marks the third year facilities have reported on these 
added chemicals. 

While this constituted a major component of the 
chemical expansion, the TRI chemical list is always 
fluid and dynamic. EPA continues to review other 
chemicals for addition, including chemicals that were 
proposed for addition but not listed in 1994. EPA may 
also add or delete a number of chemicals each year 
through the petition process. Chemicals may be added 
or deleted according to the toxicity criteria outlined in 
sections 313(c) and (d) ofEPCRA. 

Facility Expansion 

Since the enactment ofEPCRA, the TRI Program has 
focused on the releases and other waste management 
activities of the manufacturing sector-facilities 
classified as being primarily in SIC codes 20-39. To 
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provide the public with a more complete picture of 
the toxics in their community, EPA undertook a 
detailed examination of other, non-manufacturing 
industries to determine which may be significant 
generators of toxic chemical releases and other 
wastes. Factors used to evaluate which industries 
would be considered for this expansion included other 
available data on toxic chemical releases and other 
waste management activities, the interrelationship of 
non-manufacturing operations to manufacturing 
operations, the degree to which reporting would be 
expected to occur, and the potential burden that TRI 
reporting might impose on these facilities. 

As a result of its assessments, EPA added seven 
industry sectors to TRI in May 1997. 

The sectors are: 

• Metal mining (SIC code 10 except for SIC codes 
1011, mining of iron ores; 1081 metal mining · 
services on a contract or fee basis, such as drilling 
or exploration and development; and 1094, 
mining of uranium-radium-vanadium ores); 

• Coal mining (SIC code 12 except for 1241 and 
extraction activities); 

• Electrical utilities that combust coal and/or oil 
(SIC codes 4911, 4931 and 4939); 

• RCRA subtitle C hazardous waste treatment and 
disposal facilities (SIC code 4953); 

• Chemicals and allied products wholesale 
distributors (SIC code 5169); 

• Petroleum bulk plants and terminals (SIC code 
5171); and 

• Solvent recovery services (SIC code 7389). 

The first reports from these facilities are due July 1, 
1999, for the 1998 reporting year. As part of this rule, 
EPA revised its interpretation of otherwise use to 
clarify that the treatment for destruction, stabilization, 
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and disposal of toxic chemicals in wastes received 
from other facilities is reportable. EPA estimates that 
about 6,600 additional facilities will submit more than 
37,000 additional Form R reports because of the 
addition of these industry groups. EPA will continue 
to review other industries for possible inclusion in the 
TRI Program. 

Since the final rule was published, EPA has 
developed guidance documents to help facilities in 
each of the newly added industries understand and 
comply with EPCRA section 313 requirements. The 
final guidance documents are available from EPA's 
Web site at http://www.epa.gov/opptintr/tri. In 
addition, the Agency is conducting training sessions 
around the country. The training sessions give an 
overview of EPCRA section 313 reporting 
requirements, with training modules that provide 
exercises in interpretation and form completion. 

Persistent, Bioaccumulative Toxic Chemicals 

On January 5, 1999 (64 FR 688), EPA published a 
proposed rule to lower the EPCRA section 313 
reporting thresholds for certain persistent, 
bioaccumulative toxic (PBT) chemicals and to add 
certain other PBT chemicals to the section 313 list of 
toxic chemicals. These PBT chemicals are of 
particular concern not only because they are toxic but 
also because they remain in the environment for long 
periods of time, are not readily destroyed (i.e., they 
are persistent) and build up or accumulate: in body 
tissue (i.e., they bioaccumulate ). Relatively small 
releases of PBT chemicals can pose human and 
environmental health threats. Consequently these 
chemicals warrant recognition by communities as 
potential health threats and need to be captured by the 
TRI Right-to-Know Program. 

At the current EPCRA section 313 reporting 
thresholds, facilities that manufacture, process and/or 
otherwise use PBT chemicals are not reporting many 
of the releases and other waste management data 
associated with these chemicals. The existing 
thresholds of25,000 and 10,000 pounds are . 
inadequate to ensure that the public has access to 

information about the quantities of these PBT 
chemicals which may enter their communities from 
local industrial facilities. The proposed rule includes 
several actions necessary to ensure that additional 
information on PBT chemicals is reported under 
section 313' including a proposal for lower reporting 
thresholds for PBT chemicals and a special reporting 
threshold for dioxin and dioxin-like compounds. The 
rule also includes proposed modifications to certain 
reporting exemptions and requirements for those 
chemicals that would be subject to the lower reporting 
thresholds. EPA anticipates that a final rule for PBT 
chemical reporting will be issued by the end of 1999. 

TRI Reporting Forms 

FormR 

The Form R is the reporting form that must be 
annually submitted by the owner or operator of a· 
covered facility. The reports are submitted on or 
before July 1 and cover activities that occurred at the 
facility during the previous calendar year. EPA 
provides the reporting forms with instructions and 
technical guidance on how to calculate toxic chemical 
releases or emissions from facilities. The Toxic 
Chemical Release Inventory Reporting Forms and 
Instructions are available on the Internet at 
http://www.epa.gov/opptintr/tri. In addition, EPA 
does provide a simplified form of reporting based on 
an alternate threshold for facilities with low annual 
amounts of a listed toxic chemical in waste (see 
"Form A" below). 

Form A 

While expanding chemical and industry coverage, 
EPA also provided a burden-reducing option for 
facilities with relatively low quantities of listed toxic 
chemicals in waste. Beginning in 1995, as the 
expanded chemical list went into effect, facilities 
whose total annual reportable amount of a listed toxic 

. chemical does not exceed 500 pounds can apply a 
higher activity threshold in determining their 
reporting obligations. The total annual reportable 
amount is defined as the sum of the waste 
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management categories that would be reported to • Quantities of the chemical expected to enter any 
TRI: quantities released (including disposal), waste stream or be recycled in future years; and 
recovered as a result of on-site recycling operations, 
combusted on-site for energy recovery, and treated at 
the facility, plus amounts transferred off-site for 
recycling, energy recovery, treatment, and disposal. 
These amounts correspond to total production-related 
waste in this report. 

If the facility does not exceed the total production
related amount of 500 pounds, and does not 
manufacture, process, or otherwise use more than 1 
million pounds of the listed chemical, the facility does 
not have to file a Form R. Instead of filing a Form R 
detailing all its releases and waste management 
activities, the facility can submit a certification 
statement (Form A). Form A certifies that the facility 
met the conditions outlined above for the listed 
chemical, but does not require reporting of any 
amounts of the toxic chemical released or otherwise 
managed as waste. 

Future TRI Modifications 

Pollution Prevention Act Reporting 

Under the Pollution Prevention Act of 1990 (PP A), 
EPA is required to collect information on source 
reduction and recycling activities on TRI's Form R. In 
September 1991, all facilities subject to TRI reporting 
were required to provide the following data: 

• 

• 

• 

• 

• 

Quantity of the chemical (prior to recycling, 
treatment, or disposal) entering any waste stream 
or released to the environment; 

Quantities of the chemical recycled at the facility 
and elsewhere; 

Quantities of the chemical treated at the facility 
and elsewhere; 

Information on source reduction activities and the 
methods used to identify those activities; 

Quantities of the chemical released in one-time 
events not associated with production processes; 
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• Production ratio or activity index for the reported 
chemical. 

This change in the program generated many 
comments (regarding, for example, definitions of 
waste stream, reportable recycling, and in-process 
recycling) from industry, environmental groups, and 
the public. Therefore, EPA sought to develop a 
consensus approach through a special subcommittee 
of the National Advisory Committee on 
Environmental Protection and Technology 
(NACEPT), which was composed of industry, 
environmental groups and governmental agencies. As 
a result of those discussions, the Agency is currently 
developing a supplemental notice of proposed 
rulemaking (SNPR) and final rule. 

Redesign of TRI Reporting Forms and TRI 
Stakeholder Dialogue 

In May 1997, when EPA finalized the industry 
expansion rule, the Vice President announced that the 
Agency would initiate an intensive stakeholder 
process to comprehensively evaluate the current 
reporting forms (Form Rand Form A) and reporting 
practices relating to the TRI Program. The goals of 
this process were to improve the type of right-to
know information available to communities and to 
help streamline right-to-know reporting to ease the 
paperwork burden for businesses affected by the 
requirements. EPA utilized the Toxics Data Reporting 
Committee (TDR) of the National Advisory Council 
for Environmental Policy and Technology (NACEPT) 
and additional public stakeholder meetings to obtain 
input from interested parties on these issues. 

NACEPT is a federal advisory committee under the 
Federal Advisory Committee Act, PL 92-463. It 
provides advice and recommendations to the 
Administrator of EPA on a broad range of 
environmental policy issues. The TDR committee was 
created under NACEPT's auspices. The TDR 
committee consisted of24 members from industry, 
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academia, government agencies, environmental 
groups, environmental justice groups, labor, and 
public interest groups. After meeting eight times 
during fiscal years 1998 and 1999 and completing a 
final report, the committee identified possible 
improvements and burden reduction measures in the 
TRI Program. The committee also suppliedl EPA with 
ideas about how EPA presents the data to the public. 

EPA has reviewed the suggestions received from 
NACEPT and already implemented some of the 
Committee's ideas and is currently pursuing the 
implementation of other Committee ideas. Some 
examples of Committee suggestions already 
implemented by EPA include industry-specific 
guidance documents, the inclusion of economic and 
production information in industry sector chapters in 
the annual data release, and examples of sector
specific success stories in the data release. Some 
examples of Committee ideas that EPA is currently 
pursuing.include an intelligent TRI software that 
would lead users through the reporting requirements 
of EPCRA section 313, a TRI users guide for the 
general public, and a hazard matrix for EPCRA 
section 313 chemicals. Once the new Information 
Office is established, the Agency expects to establish 
a new mechanism for stakeholder input on TRI and 
other information access issues. 

In addition to the NACEPT process, EPA obtained 
additional views and information from stakeholders 
by holding a number of smaller meetings for 
interested parties. EPA held seven public meetings to 
solicit comments from stakeholders regarding the 
issues outlined above. These meetings were held in 
Washington, DC; San Francisco, CA; Chicago, IL; 
Dallas, TX; New York, NY; Kansas City, KS; and 
Atlanta, GA. 

Airports Petition and Rulemaking Update 

On April 16, 1997, EPA received a petition from the 
Natural Resources Defense Council, the Defenders of 
Wildlife, the National Audubon Society, and the 
Humane Society of the U.S. requesting EPA to 
initiate rulemaking to add SIC code 45, transportation 

by air, to the list of facilities required to report to TRI. 
The petitioners stated that airports should report 
because they meet EPA's three criteria for adding 
facilities under section 313 ofEPCRA. In addition, 
the petitioners asserted that requiring such reporting 
would further the purposes of EPCRA by making TRI 
information publicly available to communities located 
near airports. 

In response, EPA issued a Notice of Receipt and 
request for comments in the Federal Register on 
February 10, 1998. In the notice, the Agency 
published the full text of the petition and requested 
comments on 1) whether the use of TRI chemicals 
would or should be exempt under the Motor Vehicle 
Maintenance Exemption, 40 CFR 372.38(c), and 2) 
the practical impacts of requiring airports to report 
under section 313 of EPCRA. The Agency recognizes 
that if airports were required to report under section 
313 of EPCRA and 6607 of the PP A, there could be 
unique reporting issues associated with their 
ownership, operation, and control. Therefore, 
information gathered from those who commented on 
the February 10, 1998, Federal Register notice will be 
instrumental in helping the Agency determine whether 
to add airports as facilities that should report to TRI. 

Additionally, EPA is presently considering changes to 
the motor vehicle maintenance exemption, as well as 
the structural component exemption, the routine 
janitorial and facility grounds maintenance 
exemption, the personal use exemption, and the intake 
water/air exemption. These exemptions were 
implemented at the origin of the program to exempt 
ancillary uses of toxic chemicals at facilities in the 
manufacturing sector. However, if airports are added 
to EPCRA section 313 reporting, these exemptions, in 
particular the motor vehicles maintenance exemption, 
would exempt a significant majority of the releases 
and other waste management activities. Uses of toxic 
chemicals to maintain airplanes and other vehicles at 
airports are instrumental to the business of the airport. 
Thus, if EPA adds airports to EPCRA section 313, the 
Agency must make changes to the motor vehicle 
maintenance exemption so that releases of concern to 
the community would be reported by airports. 
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International Aspects of TRI 

Toxic chemical releases know no boundaries. While 
TRI data provide a wealth of information about 
releases, on-site waste management, and off-site 
transfers of toxic chemicals within the U.S., 
information from other countries is limited. This, 
however, is changing. There are an increasing number 
of countries developing TRI-like systems. The 
international term for these systems is Pollutant 
Release and Transfer Registers (PRTRs). 

The real stimulus for PRTRs was the 1992 United 
Nations conference on the environment, popularly 
known as the Earth Summit. One conclusion from this 
conference was the benefit and value of PRTRs. 
Countries were encouraged to develop these systems. 
In an important step, the Earth Summit also linked 
these PRTR systems with public Right-to-Know, an 
integral aspect of TRI. 

Since 1992, there has been a growing interest in 
PRTRs. The Organisation for Economic Cooperation 
and Development (OECD), an organization of29 
industrialized democracies, created a guidance 
document for governments on PRTRs. Development 
of this guidance manual included the participation of 
representatives from government, industry, and other 
non-governmental organizations. Following the 
publication of this manual in 1996 and recognizing 
the value and importance of PRTR systems to 
environmental protection, the OECD environment 
ministers issued a Council Recommendation that 
encourages all OECD nations to establish PRTR 
systems. 

For developing nations, the United Nations Institute 
for Training and Research (UNIT AR) developed a 
step-by-step process, with accompanying guidance 
manuals, on how to implement a PRTR system. In an 
initial phase, UNIT AR selected three countries to 
serve in a pilot program (Mexico, Czech Republic, 
Egypt). The goal was to take the lessons learned from 
this pilot stage to help other industrializing nations 
develop PRTR systems. 
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Currently, PRTR work now has entered its second 
stage. While the initial work, including the OECD's 
guidance manual and UNITAR's pilot program, 
focused on creating the framework for PRTR 
development, the second stage is shifting to greater 
coordination between countries and international 
organizations. This is exemplified by a recent 
international conference on PR TR systems, which 
focused on measuring progress, identifying barriers, 
and discussing options for cooperation between 
nations. The PRTR conference was held in 
September, 1998, by the OECD, along with UNITAR 
and the United Nations Environment Programme 
(UNEP). Japan, which introduced legislation creating 
its PRTR in February, 1999, played host to the 
conference. The U.S. co-chaired the conference with 
Japan in recognition of its role in the PRTR 
movement. 

Present work by the OECD focuses on facilitating the 
integration of PR TR systems with chemicals 
management activities. In 1999, the OECD is working 
on a project that focuses on the beneficial link 
between Environmental Management Systems (EMS), 
such as ISO 14000, and PRTR data. Other work 
includes a project for the OECD nations to coordinate 
the development of estimation guidance documents 
for industry. 

UNIT AR has moved from the three pilot nations to a 
new group of countries. Using its materials developed 
in the pilot stage, UNIT AR is helping the Slovak 
Republic and is in planning discussions with 
Argentina. UNEP also is working with nations to 
implement PRTR systems, including a project to 
facilitate PRTR development in Russia, Ukraine, 
Kazakhstan and Uzbekistan. 

Recognizing this new focus, the international 
community has formed a PR TR Coordination Group 
to coordinate and prevent duplication of efforts. The 
U.S. is the chair of the group, while the OECD is the 
Secretariat. With the number of countries with 
operational PR TR systems growing from the present 
eight (Australia, Canada, France, Mexico, 
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Netherlands, Norway, United Kingdom, U.S.) to over 
30 in the next few years, the need for this PRTR 
Coordination Group is obvious. 

A reflection of the international recognition of the 
importance of PR TR systems is the recent selection of 
PRTRs as a thematic discussion at the next meeting of 
the Intergovernmental Forum on Chemical Safety 
(IFCS). The IFCS is the body of governments that 
guides the development of chemicals management 
issues outlined at the 1992 Earth Summit. The 
meeting is scheduled for October, 2000, in Brazil. As 
the chair of the PRTR Coordination Group, the U.S. 
will play a significant role in the planning for this 
meeting. 

On a more regional scale, North America offers the 
first opportunity to collect PRTR data across a 
continent. The U.S. has collected PRTR dlata since 
1987. The first year of Canadian data is 1993. Mexico 
is phasing in its PRTR system starting with the 1997 
reporting year. Facilities must file air emissions data 
for 1997, while voluntarily reporting for other 
releases. Mexico intends to make these other media 
mandatory. 

Supporting this work is the Commission on 
Environmental Cooperation (CEC), an organization 
created by the environmental side agreements to the 
North American Free Trade Agreement (NAFTA). 
The CEC has developed two important n::ports. The 
first compares PRTR systems in the three::~ North 
American nations. The second report, developed 
annually,_compiles and analyzes the data from the 
North American PRTR systems. The 1994, 1995, and 
1996 reports include only U.S. and Canadian data. 
The reports also provide information about the 
Mexican PRTR system, with the goal ofincluding 

Mexican PRTR data when that system has data 
comparable to the U.S. and Canadian data. 

The U.S. will continue to work closely with other 
countries and international organizations on PRTR 
issues. The expanding work on PRTRs will require 
the commitment and guidance of the U.S. and rely on 
the growing experience ofthe·TRL 

How Can I Obtain Additional TRI 
Information? 

The TRI data are available in an on-line computer 
database and in a variety of common computer and 
hard copy formats to ensure that everyone can easily 
use the information. Information about accessing the 
TRI database is provided on the inside front cover of 
this report as well as in Appendix B. The TRI User 
Support Service (202-260-1531) can provide 
assistance in accessing and using the TRI data. On
line services include the National Library of 
Medicine's TOXNET system, the Right-to-Know 
Network (RTK NET), and EPA's Envirofacts system. 
Appendix B provides additional information on these 
and other means of access to TRI data. 

To request copies of TRI and EPCRA documents or 
to obtain further information about the program, 
contact the toll-free Emergency Planning and 
Community Right-to-Know Information Hotline at 
1-800-424-9346. TRI information is also available on 
the TRI Web site at http://www.epa.gov/ 
opptintr/ tri. Other potential sources of TRI 
information include the state EPCRA section 313 
contact, the EPA Regional Office, or the facility itself. 
Information about EPA regional and state EPCRA 
section 313 contacts appears in Appendix A. 
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Chapter 2 

National Ov·erview of 1997 Toxics 
RelE~ase Inventory 

Introduction 

This chapter summarizes information reported by TRI 
facilities for calendar year 1997. This surnmary 
includes data for facilities' on- and off-site releases of 
TRI chemicals, other on-site waste management, and 
transfers to off-site locations for further management. 
This chapter also presents data on TRI chemicals 
managed in waste in 1997: quantities recycled on- and 
off-site, combusted for energy recovery on- and off
site, and treated on- and off-site, along with quantities 
released on- and off-site. 

The chapter begins with a description of the 
categories of releases and other waste management 
activities that are reportable to TRI. It then describes 
information on toxicity and exposure considerations 
pertinent to use of TRI data. National, state, and 
chemical analyses of the 1997 data follow. Chapter 3 
examines chemical reporting over time, comparing 
chemicals that have been reportable in all years (or 
"core" chemicals). Chapter 4 analyzes release and 
waste management data by industry sector for the 20 
manufacturing sectors required to report to TRI in 
1997. 

TRI Releases and Waste 
Management 

Figure 2-1 illustrates on-site and off-site releases, on
site waste management activities, and transfers off
site for further waste management, reportable to TRI. 
Box 2-1 describes reportable releases that may occur 
on-site at the facility and identifies types of activities 
that may contribute releases to various media. Box 2-
2 describes releases that may result from a facility's 
transferring chemicals off-site for disposal. As noted 
in Box 2-2, off-site releases include additional details 
about off-site transfers of metals and metal 
compounds, beginning with reporting year 1997. Box 
2-3 explains how facilities should report metals and 
metal compounds, and Box 2-4 describes EPA's 
methodology for using these data in analyses in this 
report. Box 2-5 lists on-site waste management 
activities that are reportable to TRI. Box 2-6 describes 
transfers off-site for further waste management. 
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Figure 2-1. Information Collected Under TRI 
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Box 2 - 1. An Explanation of On-site Releases 

An Expllanation ofOn-site Releases 
A release is a discharge of a toxic chemical to the environment. On-site releases include emissions to the air, discharges to bodies of water, 
releases at the facility to land, as well as releases into underground injection wells. Releases are reported to TRI by media type. On-site releases 
are reported in Section 5 of Form R. 

Air Emissions. Releases to air are reported either as point source or fugitive emissions. Point source emissions, also referred to as stack 
emissions, occur through confined air streams, such as stacks, vents, ducts, or pipes. Fugitive emissions are all releases to air that are not 
released through a confined air stream. Fugitive emissions include equipment leaks, evaporative losses from surface impoundments and spills, 
and releases from building ventilation systems. 

Surface Water Discharges. Releases to water include discharges to streams, rivers, lakes, oceans, and other bodies of water. This includes 
releases from contained sources, such as industrial process outflow pipes or open trenches. Releases due to runoff, including stormwater runoff, 
are also reportable to TRI. 

Underground Injection. Underground injection is the :subsurface emplacement of fluids through wells. TRI chemicals associated with 
manufacturing, the petroleum industry, mining, commercial and service industries, and federal and municipal government-related activities may 
be injected into Class I, II, III, IV, or V wells, if they do not endanger underground sources of drinking water (USDW), public health, or the 
environment. The different types of authorized injection activities are: 

• Class I industrial, municipal, and manufacturing wells inject fluids into deep, confined, and isolated formations below potable water 
supplies. 

• Class II oil- and gas-related wells re-inject produced fluids for disposal, enhanced recovery of oil, or hydrocarbon storage. 
• Class III wells are associated with the solution mining of minerals. 
• Class IV wells may inject hazardous or radioactive fluids directly or indirectly into USDW, only if the injection is part of an authorized 

CERCLA/RCRA clean-up operation. 
• ,Class V wells, which include all types of injectiorn wells that do not fall under I-IV, may inject only if they do not endanger USDW, public 

health, or the environment. Class V wells are, generally, shallow drainage wells, such as floor drains connected to dry wells or drain fields. 

Beginning with the 1996 reporting year, facilities seprurately report amounts injected into Class I wells and into all other wells . 

. On-site Land Releases. On-site releases to land occur within the boundaries of the reporting facility. Releases to land include disposal of toxic 
chemicals in landfills (in which wastes are buried), land treatment/application farming (in which a waste containing a listed chemical is applied 
to or incorporated into soil), surface impoundments (which are uncovered holding areas used to volatilize and/or settle waste materials), and. 
other land disposal methods (such as waste piles) or releases to land (such as spills or leaks). Beginning with the 1996 reporting year, facilities 
separately report amounts released to RCRA subtitle C landfills from amounts released to other on-site landfills. 

Box 2 - 2. An Explanation of Off-site Releases (Transfers Off-site to Disposal) 

. An Explanation of Off-s•ite Releases (Transfers Off-site to Disposal) 
An off-site release is a discharge of a toxic chemical to the environment that occurs as a result of a facility's transferring a waste containing a 
TRI chemical off-site to disposal, as reported in Section 6 of Form R. Certain other types of transfers are also categorized as off-site releases 
because, except for location, the outcome of transferring the chemical off-site is the same as releasing it on-site. 

Transfers to Disposal. Toxic chemicals in waste that are transferred off-site for disposal generally are either released to land at an off-site facility 
or are injected underground. (See discussion of on-site releases to.land and underground injection for a description .of these release types.) 

Storage Only. Generally, a toxic chemical is sent off-site for storage because there is no known disposal method. One example is toxic chemicals 
in mixed hazardous anq radioactive waste. EPA considers this an off-site release because this method is being used as a form of disposal and the 
toxic chemical will remain there indefinitely. 

Unknown. The "unknown" category of disposal indicates that a facility is not aware of the type of waste management used for the toxic 
chemical that is sent off-site. Therefore, EPA has categorized this method as the lowest type of waste management (environmentally least 
desirable) and has included it as a type of disposal for reporting purposes. Thus, it is considered to be an off-site release. 

Metals and Metal Compounds. The transfer of metals and metal compounds to solidification/stabilization and to wastewater treatment (either 
publicly or privately owned treatment works) also result in releases and are classified as off-site releases (transfers to disposal) (see Box 2-3). 
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How Metals and Metal Compounds Should be Reported to TRI 
lit Section 6.1 of Form R, facilities report amounts of listed chemicals transferred to publicly owned treatment works (POTWs). Because metals 
arc not destroyed by sewage treatment processes, amounts of metals and metal compounds reported in Section 6.1 are considered transfers to 
disposal. 

/11 Sectiott 6.2 of Form R, facilities report the amounts sent to each off-site location to which the facility ships or transfers wastes containing the 
reported toxic chemical for the purposes of recycling, energy recovery, treatment, or disposal. Metals and metal compounds are managed in 
waste either by being released (including disposal) or by being recycled. The metal has no heat value and thus cannot be combusted for energy 
recovery and cannot be treated because it cannot be destroyed regardless of whether the stream containing the metal is sent for energy recovery 
or treatment. Thus, transfers of metals and metal compounds for further waste management should be reported as either a transfer for recycling or 
a transfer for disposal. The applicable waste management code for transfers of metals and metal compounds for recycling is M24. Applicable 
codes for transfers for disposal include MIO, M41, M62, M71, M72, M73, M79, M90, M94, and M99. Two codes, M41 and M62, were new for 
the 1997 reporting year. These codes are for transfers to waste management in which the wastestream may be treated but the metal contained in 
tbc wastestream is not treated and is ultimately released. For example, M41 would be used for a metal or metal compound which is stabilized in 
preparation for disposal. 

Prior to the 1997 reporting year, some facilities reported transfers of metals and metal compounds for further waste management using two waste 
treatment codes, M40 and M61. Beginning in reporting year 1997, metals and metal compounds must be reported using one of the IO disposal 
codes or the applicable recycling code (M24 for metals recovery). 

Off-site Transfers for Further Waste Management: Codes from Section 6.2 of Form R 

Recycling 
M20 Solvents/Organics Recovery 
M24 Metals Recovery 
M26 Other Reuse or Recovery 
M28 Acid Regeneration 
M93 Transfer to Waste Broker-Recycling 

Energy Recovery 
M56 Energy Recovery 
M92 Transfer to Waste Broker-Energy Recovery 

Waste Treatment 
M40 Solidification/Stabilization 
MSO lncinerationffhermal Treatment 
M54 Incineration/Insignificant Fuel Value 
M61 Wastewater Treatment (Excluding POTWs) 
M69 Other Waste Treatment 
M95 Transfer to Waste Broker-Waste Treatment 

Disposal 
MIO Storage Only 
M41 Solidification/Stabilization-Metals and Metal Compounds only 
M62 Wastewater Treatment (Excluding POTWs)-Metals and Metal 

M71 
M72 
M73 
M79 
M90 
M94 
M99 

Compounds only 
Underground Injection 
Landfill/Disposal Surface Impoundment 
Land Treatment 
Other Land Disposal 
Other Off-site Management 
Transfers to Waste Broker-Disposal 
Unknown 

/11 Section 8.1 of Form R, facilities report quantities of listed chemicals released on- and off-site (excluding one-time catastrophic or remedial 
releases). Except for those quantities recycled, metals and metal compounds should be reported in Section 8.1 of the Form R. This includes those 
qu11ntities of metals and metal compounds reported in: 

• Section 5 as on-site releases 
• Section 6.2 as sent off-site for stabilization/solidification (M41) or wastewater treatment (excluding POTWs) (M62) and/or, 
• Section 6.1 as discharges to POTWs. 

These quantities should not be reported in Section 8.7 of the Form R. 
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Box 2 - 4. Use of Data for Metals and Metal Compounds in This Report 

Use of Data for Metals and Metal Compounds in This Report 
Off-site releases (transfers to disposal) in tables in this report include the quantities of metals and metal compounds that were reported using the 
incorrect waste management codes, M40 and M61, in Section 6.2 (e.g., waste treatment codes instead of recycling or disposal codes) along with 
the quantities of metals and metal compounds that were reported correctly in Section 6.2. For the years prior to 1997 (presented in Chapter 3), 
EPA has also included the quantities of metals and metal compounds that were reported using the two waste management codes, M40 and M61, 
as off-site releases rather than off-site waste treatment. In addition, when discussing off-site releases of TRI chemicals, EPA has included those 
quantities of metals and metals compounds reported as discharges to POTWs in Section 6.1 of the Form R. 

Chemicals considered to be metals and metal compounds in this report appear in Tables 2-11through2-13. 

Box 2 - 5. An Explanation of On-site Waste Management 

An Explanation of On-site Waste Management 
On-site waste management activities are reported in S•ection 8 of Form R. These amounts do not include one-time events such as accidental 
releases or remediation (clean-up). 

Recycled On-site. This is the quantity of the toxic chemical recovered at the facility and made available for further use. To avoid double
counting, the amount reported represents the amount i:xiting the recycling unit. It is not the quantity that entered an on-site recycling or recovery 
operation. For example, 3,000 pounds of a listed chemical enters a recycling operation. Of this, 500 pounds of the chemical are in residues from 
the recycling operation that are subsequently sent off-site for disposal. The quantity reported as recycled on-site would be 2,500 pounds. 

Used for Energy Recovery On-site. This is the quanti1y of the toxic chemical that was combusted in some form of energy recovery device, such 
as a furnace (including kilns) or boiler. The toxic chemical should have a heating value high enough to sustain combustion. To avoid double
counting, the amount reported represents the amount destroyed in the combustion process, not the amount that entered the energy recovery unit. 
For example, l 00,000 pounds of toluene entered a boiler that, on average, combusted 98% of the toluene. Any remaining toluene was discharged 
to air. A total of 98,000 pounds is reported as combusted for energy recovery (the remaining 2,000 pounds is reported as released). 

Treated On-site. This is the quantity of the toxic chemical destroyed in on-site waste treatment operations, not the amount that entered a 
treatment operation. For example, if l 00,000 pounds of benzene were combusted in an incinerator that destroyed 99% of the benzene, the facility 
would report 99,000 pounds as treated on-site (the remaining 1,000 pounds would be reported as released). 
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Box 2 - 6. An Explanation of Transfers Off-site for Further Waste Management 

An Explanation of Transfers Off-site for Further Waste Management 
An off-site transfer, reported in Section 6 of Form R, is the transfer of toxic chemicals in waste to a facility that is geographically or physically 
separate from the facility reporting under TRI. Chemicals reported to TRI as transferred are sent to off-site facilities for the purposes of 
recycling, energy recovery, treatment, or disposal. The amounts reported represent a movement of the chemical away from the reporting facility. 
Except for off-site transfers to disposal, these amounts do not necessarily represent entry of the chemical into the environment. Transfers to 
disposal represent an off-site release (see Box 2-2). 

Transfers Off-site to Recycling. Toxic chemicals in waste that are sent off-site for the purposes of recycling are generally recovered by a variety 
of recycling methods, including solvent recovery and metals recovery. The choice of the recycling method depends on the toxic chemical being 
sent for recycling. Once they have been recycled, these chemicals may be returned to the originating facility for further processing or made 
available for use in commerce. 

Transfers Off-site to Energy Recovery. Toxic chemicals in waste sent off-site for purposes of energy recovery are combusted off-site in 
industrial furnaces (including kilns) or boilers that generate heat or energy for use at that location. Treatment of a chemical by incineration is not 
considered to be energy recovery. 

Transfers Off-site to Treatment. Toxic chemicals in waste that are transferred off-site may be treated through a variety of methods, including 
biological treatment, neutralization, incineration, and physical separation. These methods typically result in varying degrees of destruction of the 
toxic chemical. 

Transfers to Publicly Owned Treatment Works (POTWs). A POTW is a wastewater treatment facility that is owned by a state or municipality. 
Wastewatcrs from facilities reporting under TRI are transferred through pipes or sewers to a POTW. Treatment or removal of a chemical from 
the wastewater depends upon the nature of the chemical, as well as the treatment methods present at the POTW. In general, chemicals that are 
easily utilized as nutrients by microorganisms, or have a low solubility in water, are likely to be removed to some extent. Chemicals that are 
volatile and have a low solubility in water may evaporate into the atmosphere. Not all TRI chemicals can be treated or removed by a POTW. 
Some chemicals, such as metals, may be removed, but are not destroyed and may be disposed of in landfills or discharged to receiving waters; 
transfers of metals and metal compounds to POTWs are categorized as off-site releases, as explained in Boxes 2-2 and 2-3. 

Otlter Off-site Transfers. In this report, toxic chemicals in waste that were reported as transferred off-site but for which the off-site activity (i.e., 
recycling, energy recovery, treatment, or disposal) was not specified or was not an accepted code have been classified as "other off-site 
transfers." 
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TRI Chemicals Managed in Waste 

The Pollution Prevention Act of 1990 (PP A) requires 
facilities to report information about the qucmtities of 
TRI chemicals they manage in waste, both on- and 
off-site. The PP A also requires facilities to provide 
information about their efforts to reduce or eliminate 
those quantities. Facilities began reporting this 
information with the 1991 reporting year. 

The Pollution Prevention Act established as national 
policy that source reduction is the preferred approach 
to managing waste. Source reduction is defined as an 
activity that prevents the generation of waste. The 
PP A also established as national policy a hierarchy of 
waste management options, illustrated in Figure 2-2, 
for situations where source reduction cannot be 
implemented feasibly. 

Disposal 

Figure 2-2. Waste Management Hierarchy 

Although source reduction is the preferred method of 
-reducing risk, environmentally sound recyc:ling shares 
many of its advantages. Like source reduction, 

recycling reduces the need for treatment or disposal of 
waste and helps conserve energy and natural 
resources. Where source reduction and recycling are 
not feasible, waste can be treated. Release (including 
disposal) of a chemical is viewed as a last resort, to be 
employed only if the preferred methods of waste 
management cannot be implemented. The PP A did 
not specifically address the combustion of waste for 
energy recovery as a waste management option. 
However, because energy recovery shares aspects of 
recycling and treatment, EPA chose to list this 
activity separately in the waste management 
hierarchy. 

Throughout this book, data tables present waste 
management information in the order of the 
hierarchy: recycling, energy recovery, treatment, and 
release (including disposal). 

Waste Management Information Collected 

Box 2-7 describes the waste management information 
facilities must report to TRI. The amount of TRI 
chemicals in waste reported includes both waste 
generated by the facility and waste received by the 
facility for the purpose of waste management. 
F~cilities report these data as estimates for the 
reporting year (1997) and the previous year (1996) 
and as projections for the two following years (1998 
and 1999). The PP A requires this data projection to 
encourage facilities to consider their future waste 
generation, opportunities for source reduction, and 
potential improvement in waste management options 
as presented in the hierarchy. Future-year estimates 
are not commitments that facilities reporting to TRI 
must meet. 
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Box 2 - 7. An Explanation of Waste Management Information 

An Explanation of Waste Management Information 
Information about facilities' management of TRI chemicals in waste is reported in Section 8 of Form R. 

Recycled On-site. This is the quantity of the toxic chemical recovered at the facility and made available for further use. To avoid double
counting, the amount reported represents the amount exiting the recycling unit. It is not the quantity that entered an on-site recycling or recovery 
operation. For example, 3,000 pounds of a listed chemical enters a recycling operation. Of this, 500 pounds of the chemical are in residues from 
the recycling operation that are subsequently sent off-site for disposal. The quantity reported as recycled on-site would be 2,500 pounds. 

Reycled Off-site. This is the quantity of the toxic chemical that left the facility boundary for recycling, not the amount recovered at the off-site 
location. This quantity includes the amount(s) reported in Section 6 of Form Ras transferred off-site for recycling, less any amount(s) associated 
with non-routine events. 

Usedfor Energy Recovery On-site. This is the quantity of the toxic chemical that was combusted in some form of energy recovery device, such 
as a furnace (including kilns) or boiler. The toxic chemical should have a heating value high enough to sustain combustion. To avoid double
counting, the amount reported represents the amount destroyed in the combustion process, not the amount that entered the energy recovery unit. 
For example, 100,000 pounds of toluene entered a boiler that, on average, combusted 98% of the toluene. Any remaining toluene was discharged 
to air. A total of98,000 pounds is reported as combusted for energy recovery (the remaining 2,000 pounds is reported as released). 

Usedfor Energy Recovery Off-site. This is the quantity of the toxic chemical that left the facility boundary for energy recovery, not the amount 
combusted at the off-site location. The toxic chemical must have a significant heating value, and the off-site location must have some form of 
energy recovery unit in place. This quantity includes the amount(s) reported in Section 6 of Form Ras transferred off-site for energy recovery, 
less any amount(s) associated with non-routine events. 

Treated 011-site. This is the quantity of the toxic chemical destroyed in on-site waste treatment operations, not the amount that entered a 
treatment operation. For example, if l 00,000 pounds of benzene were combusted in an incinerator that destroyed 99% of the benzene, the facility 
would report 99,000 pounds as treated on-site (the remaining I ,000 pounds would be reported as released). 

Treated Off-site. This is the quantity of the toxic chemical that left the facility boundary and was sent to POTWs or other off-site locations for 
treatment, not the amount that was destroyed at the off-site location(s). This quantity includes the amount(s) reported in Section 6 of Form Ras 
transferred to POTWs or other off-site locations for treatment, less any amount(s) associated with non-routine events and not including quantities 
of metals and metal compounds (see Box 2-3). 

Released On- and Off-site. This is the total quantity of the toxic chemical that was released to the environment or disposed of at the facility 
(directly discharged to air, land, and water, and injected underground) or sent off-site for disposal. This quantity is the sum of the amounts 
reported in Sections 5 and 6 of Form R (releases plus transfers to disposal and transfers to POTWs of metals and metal compounds) less any 
amount(s) associated with non-routine events. 

Production-related Waste Managed. This includes: quantities released to the environment both at the facility and sent off-site for release 
(including disposal); quantities treated at the facility or sent off-site for treatment; quantities combusted for energy recovery at the facility or sent 
off-site for energy recovery; and quantities recycled at the facility or sent off-site for recycling. Source reduction or other movement up the 
waste management hierarchy is feasible for these production-related wastes. Production related wastes do not include quantities reported as 
released to the environment due to one-time events. 

Released to tlte E11viro11ment Due to One-time Events. This amount is referred to as non-production-related waste and is the quantity released to 
the environment or sent off-site for recycling, energy recovery, treatment, or disposal due to one-time events not associated with routine 
production practices. Such events include catastrophic events, such as accidental releases, as well as remedial actions (clean up). This quantity is 
separated from the quantities recycled, used for energy recovery, treated, and released, to distinguish between quantities that are routinely 
associated with production operations and are more amenable to source reduction and those that are not routinely associated with production 
processes and arc not so amenable to source reduction because they are not readily anticipated. This separation is important in assessing progress 
In source reduction at facilities. 

2-8 



Chapter 2 - National Overview of 1997 Toxics Release Invent ... 

The individual waste management quantities reported 
are mutually exclusive to avoid double-counting. For 
example, an incinerator may destroy 99% of the 
chemical in the waste; in this case, the amount 
reported as treated on-site would be the amolint 
destroyed by the incinerator, not .the amount that 
entered the incinerator. The amount not destroyed in 
incineration (1 % ) would be reported as released. The 
sum of the individual quantities in a given year equals 
the total quantity of TRI chemicals in waste resulting 
from routine production operations at a facility during 
that year. 

For the reporting year only, facilities must also report 
the quantity of waste released (including dilsposal) as 
a result of activities other than routine production 
operations. This quantity appears in data tables in this 
book as "non-production-related waste managed." It 
includes waste released to the environment at the 
facility or transferred off-site because of catastrophic 
events or remedial (clean-up) actions at the facility. 
Non-production-related waste is considered less 
amenable to source reduction because facilities cannot 
reasonably anticipate these quantities. 

It is important to note that facilities may vary in how 
they interpret some of the reporting requirements 
under the PP A. EPA has not yet specifically defined 
in regulations the reporting requirements for these 
data elements, so some facilities may include in their 
reports amounts that other facilities do not believe 
they must include. Because of this, higher quantities 
of TRI chemicals in waste for a particular state or 
industry may reflect not only differences in actual 
quantities, but also different interpretations of the 
reporting requirements. 

What to Consider When Using TRI 
.Data 

' Users of TRI information should be aware that TRI 
data reflect releases and other waste management of 
chemicals, not exposures of the public to those 
chemicals. TRI data, in conjunction with other 
information, can be used as a starting point in 

evaluating exposures that may result from releases 
and other waste management activities which involve 
toxic chemicals. The determination of potential risk 
depends upon many factors, including the toxicity of 
the chemical, the fate of the chemical and the length 
of their exposure after it is released, and the human or 
other populations that are exposed to the chemical and 
the length of their exposure after its release. Listed 
below are some of the factors that should be 
considered when reviewing TRI data. 

Toxicity of the Chemical 

The TRI list consists of chemicals that vary widely in 
their ability to produce toxic effects. 

+ Some high-volume releases of less toxic 
chemicals may appear to be a more serious 
problem than lower-volume releases or more toxic 
chemicals, when just the opposite may be true. 
For example, phosgene is toxic in smaller 
quantities than methanol. A comparison between 
these two chemicals for setting hazard priorities or 
estimating potential health concerns, solely on the 
basis of volumes released, may be misleading. 

Exposure Considerations 

+ Potential degradation or persistence of the 
chemical in the environment. Exposure to a 
chemical is dependent upon the chemical being 
available. The longer the chemical remains 
unchanged in the environment, the greater the 
potential for exposure. Sunlight, heat, or 
microorganisms may or may not decompose the 
chemical. 

• For example, microorganisms readily degrade 
some chemicals, such as methanol, into less 
toxic chemicals; volatile organic compounds, 
such as ethylene and propylene, react in the 
atmosphere and contribute to the formation of 
smog; metals are persistent and will not 
degrade upon release to the environment. 
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• As a result, smaller releases of a persistent, 
highly toxic chemical may create a more 
serious problem than larger releases of a 
chemical that is rapidly converted to a less 
toxic form. 

+ Bioconcentration of the chemical in the food 
chain. As a chemical becomes incorporated in the 
food chain, it may concentrate or disperse as it 
moves up the food chain. 

• Some chemicals, such as mercury, accumulate 
as they move up the food chain. 

• Small releases of a chemical that 
bioaccumulates may result in significant 
exposures to consumers. 

+ The environmental medium (air, water, land, 
or underground injection) to which the toxic 
chemical has been released. Chemical exposure 
of a population depends on the environmental 
medium to which a chemical is released. The 
medium also affects the types of exposures 
possible, such as inhalation, dermal exposure, or 
ingestion. 

• Releases of a chemical to the air can result in 
exposures to organisms living near and 
downwind from facilities releasing toxic 
chemicals to the atmosphere. Persistent 
chemicals may fall or precipitate from air onto 
land or into water bodies, resulting in 
exposures via these environmental media. 

• Exposures that may result from releases to 
water bodies (streams, lakes, etc.) depend in 
part on the downstream uses of the water, 
including drinking, cooking, and bathing. 

• Injection of toxic chemicals into properly 
designed and constructed Class I wells will 
result in substantially lower exposure potential 

than more direct forms of environmental 
release. These wells are designed to entomb 
liquid wastes for at least 10,000 years. 

+ The type of off-site facility receiving the 
chemical and the efficiency of its waste 
management practices. The amount of a toxic 
chemical that ultimately enters the environment 
depends on how the chemical was handled during 
disposal, treatment, energy recovery, or recycling 

·activities. Several factors to keep in mind when 
considering amounts sent off-site are presented 
below: 

• The efficiency of recycling operations varies 
depending on the method of recycling and the 
chemical being recycled. 

• Use of a combustible toxic chemical for 
energy recovery typically results in the 
destruction of 95% to 99% or more of the 
toxic chemical. The remaining quantity may 
be either released to air or disposed of in ash 
to land. 

• The efficiency of the treatment of toxic 
chemicals in waste sent to sewage treatment 
plants varies depending on the chemical and 
the sewage plant. This means that the amount 
of a toxic chemical that ultimately enters the 
environment may be an underestimate because 
of these differences in treatment efficiencies. 
For example, some high-volume pollutants, 
such as methanol, are readily degraded by 
most sewage treatment plants. Other 
chemicals, such as methyl ethyl ketone 
(MEK), may be partially treated and partially 
released. Other high-volume chemicals, such 
as ammonia, are not readily treated by most 
sewage treatment plants and will pass through 
the plant into the aquatic environment. In 
addition, metals sent to sewage treatment 



plants may be removed with solid wastes and 
sent to landfills, or they may pass through the 
plant and be discharged into surface waters; 
they are not, however, destroyed. 

• The efficiency of other treatment methods, 
such as incineration, also depends upon the 
specifications of the treatment facility and the 
nature of the chemical. 

• Toxic chemicals in waste sent off-site for 
disposal are typically released to lan.d or 
injected underground. 

+ On-site waste management of the toxic 
chemical. As with off-site waste management, the 
amount of the toxic chemical released to the 
environment depends on how the chemical was 
handled during disposal, treatment, energy 
recovery, or recycling activities. However, since 
the waste management is on-site, any amount of 
the chemical that enters the environment after 
waste management is reported to TRI as part of 
that facility's releases. 

1997 National Overview 

This chapter discusses and analyzes data for 1997 for 
all chemicals reported under TRI. 

For 1997, 21,490 facilities filed 71,670 TRI reporting 
forms, an average of 3.3 forms per facility (see Table 
2-1). Fifteen percent of the submissions were Form A 
certification statements rather than the Form R 
detailed reporting form. EPA established the Form A 
certification option, beginning with the 1995 
reporting year, for facilities that meet TRI reporting 
thresholds; but whose total annual reportable amount1 

1The total annual reportable amount is defined as the sum of the 
production-related waste management categories that would be reported to TRI: 
quantities released (including disposal), recovered as a result ofrecycling 
operations, combusted for energy recovery, or treated at the facility, plus 
amounts transferred off-site for recycling, energy recovery, treatment, or 
disposal. These amounts correspond to total production-related waste in this 
report. 

for a listed chemical does not exceed 500 pounds and 
who do not manufacture, process, or otherwise use 
more than 1 million pounds of the chemical. Form A 
certification statements do not report amounts of 
chemical releases, transfers, or other waste 
management activities. (Form A certification 
statements are further explained in Chapter 1.) 

Table 2-1. 1997 TRI Facilities and Forms 

Total Facilities 

Total Forms 

Form Rs 

Form As 

Number 

21,490 

71,670 

61,123 

10,547 

On- and Off-site Releases 

Percent 

100.0 

85.3 

14.7 

In 1997, on- and off-site releases reported to TRI 
totaled 2.58 billion pounds of toxic chemicals, as 
shown in Table 2-2. This includes amounts released 
directly to the air, water, or land, as well as disposal 
of toxic chemicals on-site or off-site in landfills, 
surface impoundments, land treatment, and 
underground injection wells. 

On-site Releases 

On-site releases totaled 2.12 billion pounds (see Table 
2-2). The largest category was air emissions, with 
1.33 billion pounds. These releases to air consisted of 
1.01 billion pounds of point source (stack) emissions 
and 317.2 million pounds of non-point (fugitive) 
emissions. As shown in Figure 2-3, air emissions 
represented two-thirds (62.9%) of all on-site releases. 

' Facilities discharged 218.4 million pounds of toxic 
chemicals into the nation's rivers, lakes, bays, and 
other bodies of water in 1997. Underground injection 
totaled 219.5 million pounds, and 99.8% of this 
amount went to Class I wells (described in Box 2-1 ). 
Another 346.9 million pounds was released on-site to 
land. Of this total, the largest amount (130.0 million 
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Table 2-2. 1997 TRI On-site and Off-site Releases, Other On-site Waste Management, and Transfers Off-site for 
F h urt er Waste Management 

Pounds Percent Pounds Percent 
On-site Releases Other On-site Waste Management 

Total Air Emissions 1,331,663,886 62.9 Recycled On-site 7,986,618,922 42.5 
Fugitive Air Emissions 317,233,311 15.0 Energy Recovery On-site 3,805, 792,208 20.2 
Point Source Air Emissions 1,014,430,575 47.9 Treated On-site 7,012,922,513 37.3 

Surface Water Discharges 218,371,961 10.3 
Underground Injection 219,513,898 10.4 Total Other On-site Waste Management 18,805,333,643 100.0 

Class I Wells 219,070,242 10.4 
Class 11-V Wells 443,656 0.0 Transfers Off-site for Further Waste Management 

On-site Land Releases 346,904,510 16.4 Transfers to Recycling 2,381,458,528 69.7 
RCRA Subtitle C Landfills 20,472,578 1.0 Transfers to Energy Recovery 507,985,556 14.9 
Other On-site Land Releases 93,639,517 4.4 Transfers to Treatment 258,693,439 7.6 
Land Treatment 5,794,667 0.3 Transfers to POTWs 266,863,876 7.S 
Surface Impoundments 96,952,876 4.6 
Other Disposal 130,044,872 6.1 Total Transfers Off-site for Further Waste 3,415,001,399 100.0 

Management 

!Total On-site Releases 2, 116,454,255 100.0 

Off-site Releases lTransfers Off-site to Disnosal\ 
Storage OnlY- 6,626,857 1.4 
Solidification/Stabilizationb 144,325,113 31.3 

Metals and Metal Compounds Only 
Wastewater Treatment (excluding POTWs)0 6,074,558 1.3 

Metals and Metal Compounds Only 
Transfers to POTWs4 2,399,930 0.5 

Metals and Metal Compounds Only 
Underground Injection 14,265,756 3.1 
l..andlills/Disposal Surface Impoundments 251,854,306 54.6 
Ulnd Treatment 1,264,484 0.3 
K>ther Land Disposal 10,314,727 2.2 
Other Off-site Management 11,994,251 2.6 
!Transfers to Waste Broker for Disposal 7,377,734 J.6 
Unknown• 4,601,113 1.0 

Total Off-site Releases 461,098,829 100.0 

Total On- and Off-site Releases 2,577,553,084 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals 
and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Other On-site Waste Management from 
Section 8. Total Transfers Off-site for Further Waste Management from Section 6 (excluding transfers off-site to disposal) of Form R. 
••storage only" (disposal code MIO) indicates that the toxic chemical is sent off-site for storage because there is no known disposal method. Amounts reported 
as transferred to "storage only" are included as a form of disposal (off-site release). See Box 2-2. 
•ncginnlng In reporting year 1997, transfers to solidification/stabilization of metals and metal compounds (waste management code M41) are reported separately 
from transfers to solidification/stabilization of non-metal TRI chemicals (waste management code M40). Because this treatment method prepares a metal for disposal, 
but docs not destroy it, such transfers are included as a form of disposal (off-site release). See Box 2-3. Some facilities erroneously reported metals and metal 
compounds using waste treatment code M40; in this report, such amounts have been included in solidification/stabilization of metals and metal compounds. 
•Beginning in reporting year 1997, transfers to wastewater treatment (excluding POTWs) of metals and metal compounds (waste management code M62) are reported 
separately from transfers to wastewater treatment of non-metal TRI chemicals (waste management code M61). Because wastewater treatment does not destroy metals, 
such transfers are included as a form of disposal (off-site release). See Box 2-3. Some facilities erroneously reported metals and metal compounds using waste 
management code M6 l; in this report, such amounts have been included in transfers of metals and metal compounds to wastewater treatment. 
~Reported as discharges to POTWs in Section 6.1 of Form R. EPA considers transfers of metals and metal compounds to POTWs as an off-site release because 
sewage treatment does not destroy the metal content of the waste material. 
••Unknown" (disposal code M99) indicates that a facility is not aware of the type of waste management used for the toxic chemical that is sent off-site. Amounts 
reported as "unknown" transfers are treated as a form of disposal (off-site release). 
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On-site Land 
Releases 

16.4% 

Underground 
Injection 
10.4% 

Total Air Emissions 
62.9% 

Figure 2-3. 1997 TRI On-site Releai;es 

Note: On-site Releases from Section 5 of Form R. 

pounds) was reported as "other disposal", which 
includes accidental releases and disposal methods 
other than landfilling or surface impoundment. 

Off-site Releases 

As explained in Box 2-2, off-site releases in this 
report consist of two general types of off-site 
transfers: transfers of all TRI chemicals to disposal 
(including landfills, surface impoundments, 
underground injection, and other disposal ]practices 
including storage) and transfers of metals and metal 
compounds to solidification/stabilization and to 
wastewater treatment by private treatment services or 
publicly owned treatment works (POTW s, or 
municipal sewage treatment facilities). 

TRI facilities reported a total of 461.1 minion pounds 
of toxic chemicals in transfers off-site that represent 
releases to the environment (see Table 2-2). The 
majority of the off-site releases - 251.9 milllion 
pounds - was sent to disposal in landfills or disposal 
surface impoundments. Another 144.3 million pounds 
consisted of metals and metal compounds sent to 
solidification or stabilization. Together, these two 
types of off-site releases - landfills/disposal surface 

Other Off-site 

Other Land 
Disposal --~ 

2.2% 

Landfills/ 
Disposal 
Surface 

lmpoundment 
55% ._____ 

All Others 
6.1% 

Solidification/ 
Stabilization -

Metals 
31.3% 

Figure 2-4. 1997 TRI Off-site Releases 

Note: Off-site Releases from Section 6 (transfers off-site to disposal) of Form 
R. Off-site Releases include metals and metal compounds transferred off-site 
for solidification/stabilization and for wastewater treatment, including to 
POTWs. 
* See notes to Table 2-2. 

impoundments and metals solidification/stabilization 
- accounted for nearly 86% of all off-site releases in 
1997, as illustrated in Figure 2-4. No other type of 
off-site release amounted to more than 3% of the 
total. 

Other On-site Waste Management 

Facilities reported other on-site waste management
recycling, energy recovery, and treatment-totaling 
18.81 billion pounds in 1997 (see Table 2-2). 
Recycling amounted to 7.99 billion pounds. On-site 
energy recovery totaled 3.81 billion pounds in 1997, 
and treatment totaled 7.01 billion pounds. 

As shown in Figure 2-5, 42.5% of other on-site waste 
management consisted of recycling. 

Transfers Off-site for Further Waste 
Management 

In 1997, facilities sent 3.42 billion pounds of toxic 
chemicals to off-site locations for further waste 
management: recycling, energy recovery, or treatment 
(including POTWs), as also shown in Table 2-2. As 
with on-site waste management, the largest category 
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Energy Recovery 
On-site 
20.2% 

Recycled 
On-site 
42.5% 

Figure 2-5. 1997 TRI Other On-site 
Waste Management 

Note: Other On-site Waste Management from Section 8 of Form R. 

was recycling. Transfers to recycling totaled 2.3 8 
billion pounds. This amounted to 69. 7% of the off
site transfers, as shown in Figure 2-6. 

TRI facilities also reported sending 508.0 million 
pounds of toxic chemicals off-site to be burned for 
energy recovery. Transfers to treatment totaled 258.7 
million pounds, while transfers to POTWs totaled 
266.9 million pounds. 

TRI Chemicals Managed in Waste 

In 1997, TRI facilities reported managing 24.73 
billion pounds of TRI chemicals in production-related 
waste, as shown in Table 2-3. However, two facilities 
revised their submissions after the TRI data were 
11frozen 11 for preparation of this report. These 
revisions, described below, would change total 
production-related waste managed to 23.85 billion 
pounds. 

A total of7.99 billion pounds was recycled on-site, 
while another 7.01 billion pounds was treated on-site. 
On-site energy recovery was the third-largest waste 
management method, with 3.81 billion pounds. 
However, one facility reported on-site energy 
recovery of 422.0 million pounds of ethylene and 
272.0 million pounds of propylene in 1997. The 
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Energy Recovery 
14.9% 

P01Ws 
7.8% 

Figure 2-6. 1997 TRI Transfers Off-site for Further 
Waste Management 

Note: Total Transfers Off-site for Further Waste Management from Section 
6 (excluding transfers off-site to disposal) of Form R. 

facility has since revised these quantities to zero. 
Another facility reported on-site energy recovery of 
193 .8 million pounds of ethylene in 1997. The facility 

Table 2-3. 1997 TRI Waste Management 
Waste Management Activity 

Recycled On-site 
Recycled Off-site 

Pounds 

7,986,618,922 
2,390,787,879 

Energy Recovery On-site* 3,805,792,208 
Energy Recovery Off-site 525,610,064 

Treated On-site 7,012,922,513 
Treated Off-site 536,021,338 

Quantity Released On- and Off-site 2,467,643,821 

Total Production-related Waste 24,725,396,745 
Managed* 

Non-Production-related Waste 37,761,187 
Mana~ed , 
Note: Data from Section 8 of Form R. 

Percent 

32.3 
9.7 

15.4 
2.1 

28.4 
2.2 

10.0 

100.0 

On-and 
Off-site 
Percent 

42.0 

17.5 

30.5 

10.0 

100.0 

* One facility, TPI Petroleum in Ardmore, OK, reported on-site energy 
recovery of 422,000,000 pounds of ethylene and 272,000,000 pounds of 
propylene in 1997. The facility has since revised these quantities to zero. 
Another facility, Shell Chemical Co. in Geismar, LA, reported on-site energy 
recovery of 193,830,000 pounds of ethylene in 1997. The facility has since 
revised this quantity to 13,000,000 pounds. These revisions change on-site 
energy recovery to 2,930,962,208 pounds and total production-related waste 
managed to 23,850,566,745 pounds. As a percentage of total production
related waste, on-site energy recovery changes to 12.3%; other waste 
management activities increase by I% or less. Percentages for on- and off-site 
waste management activities change as follows: recycled on- and off-site to 
43 .5%, energy recovery on- and off-site to I 4.5%, treated on- and off-site to 
3 I. 7%, and quantity released on- and off-site to 10.3%. 
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Differences between Amounts Reported in 
Sections 5 and 6 and ;}I Section 8 of Form R 

Treated On-site 
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Energy Recovery 
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Figure 2-7. TRI Waste Management 
Note: Data from Section 8 ofFonn R. 
* One facility, TPI Petroleum in Ardmore, OK, reported on-s.ite energy recovery 
of 422,000,000 pounds of ethylene and 272,000,000 pounds of propylene in 
1997. The facility has since revised these quantities to zero. Another facility, 
Shell Chemical Co. in Geismar, LA, reported on-site energy recovery of 
193,830,000 pounds of ethylene in 1997. The facility has since revised this 
quantity to 13,000,000 pounds. These revisions change on-site energy recovery 
to 12.3%; other waste management activities increase by 1 % or less. 

has since revised this quantity to 13.0 million pounds. 
These revisions would change on-site ern~rgy recovery 
to a total of 2.93 billion pounds. 

Quantities released on':" and off-site ranke:d fourth 
among waste management options in 1997, with 2.4 7 
billion pounds. 

As shown in Figure 2-7, TRI facilities managed the 
majority of their production-related waste by 
recycling and energy recovery. In the waste 
management hierarchy (explained earlier inthis 
chapter), these represent environmentally preferable 
options for chemicals in waste that cannot be 
prevented in the first place. 

Recycling on- and off-site and energy re1~overy on
and off-site accounted for nearly 60% of production
related waste in 1997. _Approximately 30% of the 
waste was treated on- and off-site, environmentally a 
less desirable management method. Ten percent of the 
waste was reported in the least desirable option, 
quantity released on-and off-site. 

The quantity released on- and off-site presented in 
Table 2-3 is not the same as the total on- and off-site 
releases presented in Table 2-2. This difference arises 
primarily from the types of releases reported on 
different sections of the Form R. The quantity 
released on- and off-site in Table 2-3 reflects all on
and off-site releases as collected in Section 5 of the 
Form R and transfers off-site for disposal as reported 
in Section 6 (including metals and metal compounds , 
as described in Box 2-3). However, total on- and off
site releases in Table 2-2 is limited to production
related on- and off-site releases as collected in Section 
8.1 of the Form R. Although these totals are often the 
same, production-relate~ releases reported in Section 
8.1 do not include those releases associated with 
catastrophic events, remedial actions, or other one
time events not related to production. For the same 
reason, transfers for recycling, energy recovery, and 
treatment (including POTW s for non-metals) reported 
in Section 6 do not exactly correspond with similar 
quantities reported in Section 8. Once again, the 
relevant parts in Section 8 only include the waste 
management of production-related materials. 

Other reasons also contribute to the different 
quantities reported in different sections of the Form 
R. For example, a release or transfer of less than 
1,000 pounds may be reported in, ranges in Section 5 
and 6 whereas an exact amount must be included in 
Section 8. Furthermore, facilities may round off the 
quantities reported in Section 8 to two significant 
digits. 

1997 TRI Data by State 

Tables 2-4 through 2-8 present the distribution of TRI 
releases and other waste management by state. No 
reports were received in 1997 for the Northern 
Mariana Islands. 
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On- and Off-site Releases by State 

On-site Releases 

The top states for total releases in 1997 were Texas 
with 261.7 million pounds, Louisiana with 186.0 
million pounds, and Ohio with 158.7 million pounds 
(see Table 2-4). These were also the top-ranking 
states for on-site releases. Ranking fourth and fifth for 
total on- and off-site releases were Pennsylvania with 
143.2 million pounds and Illinois with 127.6 million 
pounds. Another three states also exceeded 100 
million pounds each: Indiana with 122.5 million 
pounds, Tennessee with 106.9 million pounds, and 
Utal1 with 103. 7 million pounds. Map 2-1 illustrates 
the geographic distribution of TRI on-site releases. 
Texas facilities reported primarily air emissions -
108.4 million pounds-and underground 
injection-89.9 million pounds. These were the largest 
anlounts of air emissions and underground injection 
reported in any state. Tennessee ranked second for 
releases to air with 81.9 million pounds, and 
Louisiana ranked third with 74.8 million pounds. 

For underground injection, Louisiana facilities 
reported the second-largest total (54.2 million 
pounds), and Florida ranked third (with 27.5 million 
pounds). All underground injection in the top three 
states was reported as injected to Class I wells. 
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Facilities in California reported the largest amount of 
injection to Class II-V wells, 415,000 pounds. 
Facilities in 29 states and territories reported no 
underground injection. (Some states are not 
geologically suitable for the practice of underground 
injection. Others have banned this disposal method or 
have never implemented an underground injection 
control program.) 

Louisiana led all states for surface water discharges, 
with 46.9 million pounds, followed by Pennsylvania 
with 38.5 million pounds and Texas with 20.8 million 
pounds. 

Facilities reported larger total on-site land releases in 
Montana than in any other state, 3 7. 7 million pounds. 
New Mexico facilities reported the second-largest 
total, 31.6 million pounds, followed by Ohio with 
28.7 million pounds. In Montana and New Mexico, 
on-site land releases represented the great majority of 
total on- and off-site releases reported in the state 
(87.0% of the total in Montana and 92.5% in New 
Mexico). In both of these states, the predominant 
type of land release was "other disposal." In contrast, 
on-site land releases by Ohio facilities amounted to 
18.1 % of that state's total on- and off-site releases. 
The largest type of on-site land release in Ohio was 
surface impoundment. 
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Map 2-1. Geographic Distribution of TRI On-site Releases, 1997 
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Table 2-4. TRI On-site and Off-site Releases, by State, 1997 
Off-site 

On-site Releases Releases 

Unde!J!round Injection On-site Land Releases Total On· 
Surface RCRA Surface Total Transfers am 

Total Total Air Water Class I Class 11-V Subtitle C Other Land Impound- Other On-site Off-site to Off-sitE 
Stitc Facilities Emissions Discharges Wells Wells Landfills Landfills Treatment men ts Disposal Releases Disposal Release: 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounc 
Alabama 526 62,192,085 4,759,101 0 10 642,737 8,958,859 249,046 597,187 186,892 77,585,917 17,085,362 94,671,27' 

A Iuka 8 4,279,656 333,613 20 410 0 67 0 0 1,881 4,615,647 1,507 4,617,I~· 

American I 12,750 0 0 0 0 , 0 0 0 0 12,750 0 12,7: 
Samoa 

Arizona 205 8,870,245 4,618 6 0 0 79,992 118,584 2,123,297 19,787,686 30,984,428 434,071 31,418,49~ 

ArkllllSU 371 25,374,381 1,800,354 1,463,498 0 266,660 1,224,434 138,247 2,097,593 14,775 32,379,942 27,342,321 59,722,262 

Califomra 1,378 31,291,758 4,274,294 0 414,781 29,707 514,245 269,542 197,620 63,604 37,055,551 8,095,061 45,150,61: 

ColOfado 181 3,474,142 928,029 5 0 0 58,680 18,902 5,105 22,249 4,507,112 640,449 5,147,56~ 

Conncc1icu1 310 5,442,235 670,797 0 0 5 38,310 0 38 278 6,151,663 3,518,017 9,669,680 

Dclawuc 68 2,791,795 229,709 0 0 0 15,130 0 282,801 58 3,319,493 187,340 3,506,83'.· 

Dlstriccor 3 3,310 5 0 0 0 0 0 0 3,300 6,615 0 6,61'. 
Columbia 

Florida 519 32,103,556 8,636,614 27,506,942 0 3,552 74,934 815,426 6,844,702 12,179,513 88,165,239 7,253,482 95,418,72 
Georgia 709 48,218,319 7,181,085 0 0 2,070 986,462 310,922 1,739,518 108,585 58,546,961 . 13,334,549 71,881,5!( 

Ou am I 0 0 0 0 0 0 0 0 0 0 0 
Hawaii 14 409,983 2,119 0 25,750 0 0 5,938 0 250 444,040 8,365 452,40~ 

ld.1110 62 5,346,693 1,128,221 0 0 702 512,920 504,247 6,211,663 3,786,362 17,490,808 257,770 17,748,5i, 

Illinois 1,289 65,096,174 4,854,561 3,352 0 11,856,367 11,454,803 151,770 793,229 357,562 94,567,818 33,033,233 127,601,0:: 

lndi1111a 1,004 57,036,975 2,311,707 1,262,661 0 518,457 16,665,662 50,948 0 92,759 77,939,169 44,608,861 122,548,0:.. 

Iowa 408 24,346,264 2,616,551 0 0 66,556 1,985,997 3,018 1,628 20,853 29,040,867 5,155,244 34,196,11 

Kansas 274 20,100,977 571,315 996,103 0 89,549 851,772 83,023 2,200 28,719 22,723,658 4,008,558 26,732,216 

Kcn1ucky 423 35,133,354 669,063 0 0 209,524 2,499,096 0 25,100 209,567 38,745,704 8,555,487 47,301,191 

Louisuan11 293 74,838,852 46,909,318 54,243,582 0 4,256 5,896,933 15,805 1,729,072 139,811 183,777,629 2,260,624 186,038,25'.: 

M~inc 84 6,627,367 996,800 0 0 67,994 265,088 0 251 4,690 7,962,190 1,807,793 9,769,982 
MAryl1111d 193 7,843,147 2,026,236 I 0 15 2,154,755 228,541 257,830 6,244 12,516,769 1,182,575 13,699,34< 

Musachusctts 475 5,620,129 49,400 0 0 8,430 14,800 0 0 24,804 5,717,563 1,335,847 7,053,410 
M1chigilll 904 44,346,088 529,145 5,596,855 0 72,864 2,471,687 26,879 0 23,969 53,067,487 32,214,433 85,281,920 
Minnesota 472 17,023,305 324,718 0 0 250 153,816 88,426 6,543 1,556 17,598,614 2,567,851 20,166,465 
Mmissippi 310 38,040,435 11,945,812 8,544,641 0 3,331 929,367 4,425 4,708,458 463,187 64,639,656 1,526,415 66,166,071 

Missouri 553 33,788,155 3,332,020 0 0 102,017 518,716 261,827 0 19,288,597 57,291,332 5,532,654 62,823,986 
Monllllla 29 4,314,764 97,172 0 0 500 0 0 11,845 37,707,064 42,131,345 1,221,040 43,352,38: 

Ncbmka 161 7,332,796 543,072 0 0 0 2,510 543,125 20,126 44,477 8,486,106 9,491,869 17,977,97: 

Note: On-site Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals 
and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 

Off-site Releases 

As shown in Table 2-4, Pennsylvania facilities 
reported 63.3 million pounds of off-site releases 
(transfers off-site to disposal, including transfers of 
metals and metal compounds to solidification/ 
stabilization, treatment, and POTWs). Ohio ranked 
second with 45.5 million pounds, closely followed by 
Indiana with 44.6 million pounds. Nearly half 
(44.2%) of Pennsylvania's total releases were 
transferred off-site for disposal, as were more than 
one-quarter (28.7%) of Ohio's and more than one
third oflndiana's (36.4%). 
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Nebraska was the only state in which off-site releases 
(9.5 million pounds) were larger than on-site releases 
(8.5 million pounds). 

Table 2-5 more closely examines off•site releases by 
state. Transfers to landfills/disposal surface 
impoundments accounted for more than half of off
site releases in 30 of the 55 states and territories. In 
Pennsylvania, which ranked first for off-site releases, 
facilities reported 47.9 million pounds of such 
transfers, representing 75.7% of the state's total off
site releases. Pennsylvania reported the nation's 
largest amount in this category, accounting for 19.0% 
of the U.S. total. One Pennsylvania facility reported 
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Table 2-4. TRI On-site and Off-site Releases, by State, 1997, continued 
Off-site 

On-site Releases Releases 

Underground Injection On-site Land Releases Total On-
Surface RCRA Surface Total Transfers and 

Total Total Air Water Class I Class 11-Y Subtitle C Other Land Impound- Other On-site Off-site to Off-site 
State Facilities Emissions Discharges Wells Wells Landfills Landfills Treatment men ts Disposal Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Nevada 51 1,695,716 0 0 0 0 2,542,506 0 181,005 0 4,419,227 15,886 4,435,113 

New I05 2,183,222 114,890 0 0 0 211,070 0 3,700 1,255 2,514,137 272,796 2,786,933 
Hampshire 

New Jersey 557 9,500,420 5,399,681 2 0 440,732 586,134 1,798 3,603 226,570 16,158,940 4,608,497 20,767,437 

New Mexico 40 2,455,382 8,050 0 0 0 255 639,051 974,254 30,010,477 34,087,469 83,532 34,171,001 

New York 657 24,273,000 4,367,682 500 0 986,700 256,250 5 6,472 49,458 29,940,067 8,645,580 38,585,647 

North 848 52,057,024 6,460,436 29,IOO 0 40,230 7,526,328 155,171 10,839,022 18,125 77,125,436 7,941,510 85,066,946 
Carolina 

North Dakota 34 1,946,963 439,714 0 0 0 13 750 1,700 0 2,389,140 33,285 2,422,425 

Ohio 1,589 66,806,601 6,061,775 11,584,640 0 2,837,300 5,139,507 444 20,517,750 179,260 113,127,277 45,548,556 158,675,833 

Oklahoma 284 18,448,377 716,150 1,722,479 2,200 553,551 100,034 522 1,409 75,995 21,620,717 3,178,213 24,798,930 

Oregon 256 17,126,435 4,266,121 41,1 IO 0 18,650 408,866 108,835 0 2,369,662 24,339,679 6,591,882 30,931,561 

Pennsylvania 1,222 39,754,658 38,517,920 0 0 133,851 265,948 81,546 114,761 1,075,905 79,944,589 63,298,931 143,243,520 

Puerto Rico 150 7,154,090 17,529 0 0 250 1,287 0 3,219 16 7,176,391 767,785 7,944,176 

Rhode Island 133 1,767,107 2,177 0 0 0 0 0 0 4,332 1,773,616 405,268 2,178,884 

South 471 44,308,861 2,64S,852 · 0 0 44,651 1,676,997 10,997 361,640 33,721 49,085,719 9,359,020 58,444,739 
Carolina 

South Dakota 69 2,292,307 1,800,093 0 0 0 250 0 0 2,094 4,094,744 121,839 4,216,583 

Tennessee 644 81,947,095 1,568,988 9,273,267 0 44,057 5,035,752 66,976 954 18,005 97,955,094 8,926,783 106,881,877 

Texas 1,217 108,366,675 20,788,710 89,929,406 0 1,280,565 3,575,896 424,265 14,714,640 1,267,985 240,348,142 21,361,837 261,709,979 

Utah 143 65,561,602 1,230,027 0 0 16,749 5,635,142 103,898 21,342,716 35,957 93,926,091 9,791,134 103,717,225 

Vermont 37 216,040 188,985 0 0 0 257 0 0 5 405,287 161,408 566,695 

Virgin Islands 2 1,401,398 25,723 0 0 0 0 536 ·932 0 1,428,589 108 1,428,697 

Virginia* 424 47,301,315 3,807,904 51,817 0 124,390 1,056,804 7,676 30 29,880 52,379,816 5,548,253 57,928,069-

Washington 283 21,629,906 2,463,756 0 0 3,468 106,996 214,688 1,750 13,813 24,434,377 7,396,089 31,830,466 

West Virginia 139 13,979,963 6,771,631 0 0 1,049 9,997 20,275 16,129 24,206 20,823,250 3,947,692 24,770,942 

Wisconsin 875 25,893,626 2,972,233 5 0 842 1,172,593 65,793 8,069 21,871 30,135,032 20,424,365 50,559,397 

Wyoming 32 2,296,413 7,485 6,820,250 505 0 1,600 2,800 203,315 16,988 9,349,356 7,802 9,357,158 

Total 21,490 1,331,663 ,886 218,371,961 219,070,242 443,656 20,472,578 93,639,517 5,794,667 96,952,876 130,044,872 2,116,454,255 461,098,829 2,577,553,084 

Note: On-site Releases from Section 5 ofFotm R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals 
and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. -
*Because of an EPA data entry error for one facility, 51,817 pounds were incorrectly identified as underground injection to Class I wells in Virginia in 1997. This 
amount should have been entered as discharged to surface watern. The correct amount for surface water discharges in Virginia is 3,859,721 pounds and the correct 
amount for underground injection to Class I wells is zero. The error was corrected in the 1997 TRI Public Data Release State Fact Sheet for Virginia, but was not 
discovered in time to be corrected in tables throughout this book. 

transferring 22.9 million pounds of zinc compounds 
to landfills/disposal surface impoundments. 

Off-site releases of metals and metal compounds 
included 144.3 million pounds sent to 
solidification/stabilization, 6.1 million pounds in 
wastestreams sent to treatment, and 2.4 million 
pounds sent to POTW s. Arkansas facilities reported 
the largest transfers of metals to solidification/ 
stabilization, 23.5 million pounds, and this ampunt 
represented 86.0% of the state's total off-site releases. 
Ohio ranked first for transfers of metals to wastewater 

treatment (excluding POTWs) with 2.8 million 
pounds. Illinois ranked first for transfers of metals and 
metal compounds to POTWs with 401,000 pounds. 
These transfers represented a much smaller proportion 
of off-site releases in the two states: 6.0% of Ohio's 
total and 1.2% of Illinois'. 

As noted earlier in this chapter, transfers of metals to 
solidification/stabilization and transfers of all TRI 
chemicals to landfills/disposal surface impoundments 
together constituted the large majority (85.9%) of all 
off-site releases in 1997. 
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Table 2-5. TRI Off-site Releases (Transfers Off-site to Disposal}, 1997 
Wastewater Treatment 

Solidification/Stabilization (excluding POTWs) Transfers to POTWs 
State Storage Only' Metals Only• Metals Only' Metals Onlyd Underground Injection 

Pounds Pounds Pounds Pounds Pounds 
Alabama 47,254 2,699,127 190,905 19,610 1,405,469 
Alaska 0 7 0 0 0 
American Samoa 0 0 0 0 0 
Arizona 0 14,036 106 5,716 0 
Arkansas 335 23,524,550 1,783 18,239 254,866 
California 39,316 852,305 34,117 105,122 66,155 
Colorado 1,900 86,548 8,728 5,664 0 
Connecticut 37,056 370,641 81,087 9,534 796 
Delaware 550 4,252 39,563 6,913 76,551 
District of Columbia 0 0 0 0 0 
Florida 2,144,362 633,215 41,435 62,564 92,185 
Georgia 5,112 10,014,893 167,612 77,014 326,700 
Guam 0 0 0 0 0 
Hawaii 34 0 0 0 0 
Idaho 204,604 45,795 52 490 0 
Illinois 715,663 13,649,299 1,048,548 400,840 677,600 
rndiana 88,714 17,452,622 402,100 107,254 582,400 
Iowa 3,438 1,715,907 1,598 39,493 108,746 
Kansas 39,899 194,941 4,902 9,135 646,749 
Kcntucl..-y 13,260 2,806,555 163,820 52,651 42,544 
Louisiana 90,143 34,058 1,300 938 230,276 
Maine 44,617 4,558 1,500 70,106 0 
Maryland 2,522 200,243 110,660 103,036 0 
Massachusetts 70,851 393,912 36,829 25,492 0 
Michigan 13,144 2,024,491 198,210 113,389 4,303 
Minnesota 0 88,251 2 128,031 0 
Mississippi 108,939 126,061 9,907 6,415 159,861 
Missouri 284,207 98,108 14,845 85,699 56,104 
Montana 0 0 0 285 8,656 
Nebraska 2,732 755,590 250 12,527 0 
Nevada 0 12 0 2 0 
New Hampshire 17,250 128,017 4,225 3,419 0 
New Jersey 120,877 2,296,591 19,154 54,030 47,132 
New Mexico 0 205 0 405 0 
New York 324,075 3,386,718 80,881 163,264 34,914 
North Carolina 45,839 4,026,333 18,864 42,631 1,450 
North Dakota 0 0 60 8 0 
Ohio 449,434 10,307,784 2,751,824 216,733 903,757 
Oklahoma 3,676 123,510 32,647 15,722 60,859 
Oregon 0 5,915,916 21 7,299 0 
Pennsylvania 180,356 12,889,436 235,615 71,666 30,258 
Puerto Rico 11,518 72,241 0 2,502 0 
Rhode Island 20,903 118,019 20,668 I 1,121 0 
South Carolillll 4,525 2,1I1,075 21,997 71,574 27,126 
South Dakota 0 0 0 665 0 
Tennessee 45,866 2,895,994 35,985 57,140 87,207 
TCl«lS 232,398 4,778,384 96,089 62,675 8,330,980 
Utah 79,901 8,919,524 0 6,915 0 
Vermont 1,316 24,831 4 520 0 
Virgin Islands 8 0 0 0 0 
Virginia 1,083,524 2,396,362 33,729 63,838 0 
Washington 17,855 3,964,589 60,465 2,520 0 
West Virginia 0 272,121 34 3,759 0 
Wisconsin 28,884 1,907,486 102,437 75,355 2,112 
Wyoming 0 0 0 10 0 

Toial 6,626,857 144,325,113 6,074,558 2,399,930 14,265,756 

Note: Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. Off-site Releases include metals and metal compounds transferred off-site for 
solidification/ stabilization and for wastewater treatment, including to POTWs. 
'"Storage only" (disposal code MIO) indicates that the toxic chemical is sent off-site for storage because there is no known disposal method. Amounts reported as 
transrcrrcd to "storage only" are included as a form of disposal (off-site release). See Box 2-2. 
'Beginning in reporting year 1997, transfers to solidification/stabilization of metals and metal compounds (waste management code M4 l) are reported separately 
from transfers to solidification/stabilization of non-metal TRI chemicals (waste management code M40). Because this tteatrnent method prepares a metal for disposal, 
but docs not destroy it, such transfers are included a5 a form of disposal (off-site release). See Box 2-3. Some facilities erroneously reported metals and metal 
compounds using waste treatment code M40; in this report, such amounts have been included in solidification/stabilization of metals and metal compounds. 
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Table 2-5. TRI Off-site Releases (Transfers Off-s;ite to Disposal), 1997, continued 
Total Off-site Releases 

Landfills/ Disposal Land Other Land Other Off-site Transfers to Waste Transfers 
State Surface Impoundments Treatment Disposal Management Broker for Disposal Unknown• Off-site to Disposal 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
Alabama 3,726,736 108,894 2,181,407 6,604,044 24,194 77,722 17,085,362 
Alaska 0 0 0 0 1,500 0 1,507 
American Samoa 0 0 0 0 0 0 0 
Arizona 297,622 0 52,350 7,087 54,904 2,250 434,071 
Arkansas 3,320,601 14,776 82,195 53,576 70,630 770 27,342,321 
California 6,619,961 12,711 199,959 47,584 51,733 66,098 8,095,061 
Colorado 516,565 1,265 12,085 46 7,605 43 640,449 
Connecticut 1,326,650 1,855 159,518 93,076 1,435,365 2,439 3,518,017 
Delaware 32,775 0 26,100 351 5 280 187,340 
District of Columbia 0 0 0 0 0 0 0 
Florida 3,122,300 73,953 34,432 1,006,748 41,734 554 7,253,482 
Georgia 2,166,678 140,495 54,139 188,516 124,610 68,780 13,334,549 
Guam 0 0 0 0 0 0 0 
Hawaii 6,281 0 0 0 2,050 0 8,365 
Idaho 3,608 0 765 1,050 1,406 0 257,770 
Illinois 15,443,557 1,950 187,461 467,768 342,448 98,099 33,033,233 
Indiana 24,743,197 39,252 44,095 228,256 621,340 299,631 44,608,861 
Iowa 2,986,756 20,925 26,963 198,944 26,412 26,062 5,155,244 
Kansas 2,999,058 10,595 31,422 6,805 21,832 43,220 4,008,558 
Kentucky 3,679,302 428 1,698,026 40,425 39,371 19,105 8,555,487 
Louisiana 1,360,563 49,608 87,097 406,620 11 10 2,260,624 
Maine 1,524,598 7,702 134,966 1,727 5,193 12,826 1,807,793 
Maryland 514,895 0 216,300 715 12,532 21,672 1,182,575 
Massachusetts 482,437 10,985 165,429 1,423 124,567 23,922 1,335,847 
Michigan 28,999,752 11,547 95,773 537,604 100,803 115,417 32,214,433 
Minnesota 2,253,775 14,077 1,781 39,637 38,988 3,309 2,567,851 
Mississippi 1,013,709 38,977 8,395 5,582 47,360 1,209 1,526,415 
Missouri 4,865,641 4,788 47,434 3,579 46,662 25,587 5,532,654 
Montana 1,211,592 0 0 2 505 0 1,221,040 
Nebraska 6,874,663 156,744 1,633,548 55,093 722 0 9,491,869 
Nevada 15,612 0 0 0 260 0 15,886 
New Hampshire 61,147 0 1,584 20,071 28,634 8,449 272,796 
New Jersey 1,527,181 0 430,032 26,191 48,382 38,927 4,608,497 
New Mexico 77,283 0 0 0 894 4,745 83,532 
New York 4,552,032 1,856 21,072 18,077 34,977 27,714 8,645,580 
North Carolina 3,300,433 23,382 51,992 58,592 229,754 142,240 7,941,510 
North Dakota 33,142 0 75 0 0 0 33,285 
Ohio 27,525,764 86,475 132,342 207,610 697,189 2,269,644 45,548,556 
Oklahoma 2,929,259 1,348 337 2 10,733 120 3,178,213 
Oregon 416,046 85,791 137,266 8,350 13,896 7,297 6,591,882 
Pennsylvania 47,936,625 7,369 82,818 710,552 249,140 905,096 63,298,931 
Puerto Rico 419,308 0 233,845 28,371 0 0 767,785 
Rhode Island 169,631 0 17,487 0 23,467 23,972 405,268 
South Carolina 4,655,171 40,002 340,854 75,302 1,951,501 59,893 9,359,020 
South Dakota 75,348 79 0 0 45,747 0 121,839 
Tennessee 5,317,450 1,081 26,680 363,602 39,737 56,041 8,926,783 
Texas 7,143,943 112,159 257,324 205,479 91,417 50,989 21,361,837 
Utah 735,016 124 0 750 255 48,649 9,791,134 
Vermont 119,477 0 7 2,370 12,873 10 161,408 
Virgin Islands 100 0 0 0 0 0 108 
Virginia 1,811,987 9,693 35,678 0 104,135 9,307 5,548,253 
Washington 2,067,951 30,427 1,137,136 12,287 93,509 9,350 7,396,089 
West Virginia 3,617,372 0 51,422 424 2,560 0 3,947,692 
Wisconsin 17,246,714 143,171 174,386 259,963 454,192 29,665 20,424,365 
Wyoming 7,042 0 750 0 0 0 7,802 

Total 251,854,306 1,264,484 10,314,727 11,994,251 7,377,734 4,601,113 461,098,829 

Note: Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. Off-site Releases include metals and metal compounds transferred off-site for 
solidification/stabilization and for wastewater treatment, including to POTW s. 
0 Beginning in reporting year 1997, transfers to wastewater trea.trnent (excluding POTWs) of metals and metal' compounds (waste management code M62) are reported 
separately from transfers to wastewater treatment of non-metal TR1 chemicals (waste management code M61). Because wastewater treatment does not destroy metals 
such transfers are included as a form of disposal (off-site relea5e). See Box 2-3. Some facilities erroneously reported metals and metal compounds using waste 
treatment code M60; in this report, such amounts have been included in transfers of metals and metal compounds to wastewater treatment. 
dReported as discharges to POTWs in.Section 6.1 ofForm R. EPA considers transfers of metals and metal compounds to POTWs as an off-site release because 
sewage treatment does not destroy the metal content of the waste material. 
«'Unknown" (disposal code M99) indicates that a facility is not aware of the type of waste management used for the toxic chemical that is sent off-site. Amounts 
reported as "unknown" transfers are treated as a form of disprn;al (off-site release). 
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Transfers Within and Among States 

Off-site Releases 

TRI facilities report the specific off-site locations to 
which they are transferring TRI chemicals. Table 2-6 
summarizes off-site releases (transfers to disposal) 
that were transferred within the state, received into the 
state from TRI facilities elsewhere, or sent out of 
state. The largest transfers to disposal within a state 
occurred in Pennsylvania, with 49.8 million pounds. 
Ohio received the largest amount of such 
transfers-61.0 million pounds-from facilities located 
in other states. Arkansas shipped the largest 
runount-25.7 million pounds-of TRI chemicals to 
disposal to locations outside of the state. 

When all releases in a state are taken into account 
' 

Texas led all states and territories for the largest total 
on- and off-site releases reported as occurring within 
the state. TRI facilities reported on- and off-site 
releases in Texas of258.3 million pounds (whether 
originating from facilities in Texas or transferred into 
Texas from facilities in other states and territories). 
By this accounting, Ohio ranked second with 213.0 
million pow1ds and Louisiana ranked third with 189.4 
million pounds, reversing their ranking for total on
and off-site releases (discussed above). 

Most off-site releases were transferred within the state 
where they originated (285.9 million pounds). A total· 
of 175.2 million pounds were sent by facilities in one 
state to locations in another. 
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Transfers Off-site for Further Waste 
Management 

States reported larger amounts of transfers off-site for 
further waste management into other states than were 
transferred within the state. Nationwide, transfers 
from one state to another totaled 1.94 billion pound~, 
while transfers within states totaled 1.4 7 billion 
pounds, as shown in Table 2-7. These transfers off
site for further waste management include transfers to 
recycling, energy recovery, and treatment. 

South Carolina ranked first for amounts transferred 
out of state for further waste management with 317.3 
million pounds, principally to recycling (307.5 
million pounds). The largesttransfers for further 
waste management within a state were reported in 
Texas, with 213.6 million pounds. The largest transfer 
types within Texas were transfers to energy recovery 
(76.5 million pounds) and transfers to recycling (60.3 
million pounds). Tennessee was the largest recipient 
state, with 264.3 million pounds transferred into the 
state for further waste management. This included 
259 .4 million pounds transferred into Tennessee for 
recycling. 

Accounting for the transfer of TRI chemicals among 
states, Texas had the largest total transfers to 
destinations within its borders (whether originating 
from facilities in Texas or transferred into Texas from 
facilities in other states and territories). Transfers 
within and into Texas totaled 311.1 million pounds. 
Tennessee ranked second with 299.2 million pounds, 
and Pennsylvania ranked third with 285.7 million 
pounds. 
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Table 2-6 TRI Releases in the State and Transferred Out of State, 1997 
Releases in the State 

State Total On-site Releases Transfe:rred Within State Transferred into State Total Releases in the State• Transferred Out of State 
Pounds Pounds Pounds Pounds Pounds 

Alabama 77,585,917 8,174,562 3,562,232 89,322,711 8,910,800 

Alaska 4,615,647 1,500 0 4,617,147 7 

American Samoa 12,750 0 0 12,750 0 

Arizona 30,984,428 318,186 325,378 31,627,992 115,885 

Arkansas 32,379,942 1,634,404 318,560 34,332,906 25,707,917 

California 37,055,551 2,948,698 194,765 40,199,014 5,146,363 

Colorado 4,507,112 537,531 64,355 5,108,998 102,918 

Connecticut 6,151,663 963,681 389,037 7,504,381 2,554,336 

Delaware 3,319,493 48,389 17,224 3,385,106 138,951 

District of Columbia 6,615 0 574 7,189 0 

Florida 88,165,239 1,771,893 146,268 90,083,400 5,481,589 

Georgia 58,546,961 2,025,495 308,807 60,881,263 11,309,054 

Guam 0 0 0 0 0 

Hawaii 444,040 8,365 0 452,405 0 

Idaho 17,490,808 48,020 25,996,169 43,534,997 209,750 

Illinois 94,567,818 24,307,900 15,388,095 134,263,813 8,725,333 

Indiana 77,939,169 39,990,373 1,952,183 119,8~1,725 4,618,488 

Iowa 29,040,867 945,884 69,739 30,056,490 4,209,360 

Kansas 22,723,658 2,820,968 3,927,143 29,471,769 1,187,590 

Kentucky 38,745,704 4,736,857 1,193,892 44,676,453 3,818,630 

Louisiana 183,777,629 1,696,311 3,939,145 189,413,085 564,313 

Maine 7,962,190 1,271,234 25,675 9,259,099 536,559 

Maryland 12,516,769 448,065 340,869 13,305,703 734,510 

Massachusetts 5,717,563 617,471 310,622 6,645,656 718,376 

Michigan 53,067,487 30,978,481 13,377,639 97,423,607 1,235,952 

Minnesota 17,598,614 1,025,936 27,395 18,651,945 1,541,915 

Mississippi 64,639,656 770,565 36,282 65,446,503 755,850 

Missouri 57,291,332 3,252,869 428,775 60,9'12,976 2,279,785 

Montana 42,131,345 295 1,615,870 43,747,510 1,220,745 

Nebraska 8,486,106 963,297 66,416 9,515,819 8,528,572 

Nevada 4,419,227 15,874 3,861,715 8,296,816 12 
New Hampshire 2,514,137 51,148 230,105 2,795,390 221,648 
New Jersey 16,158,940 1,857,047 1,066,750 19,082,737 2,751,450 

New Mexico 34,087,469 75,494 0 34,162,963 8,038 

New York 29,940,067 4,142,288 5,129,547 39,211,902 4,503,292 
North Carolina 77,125,436 3,434,565 493,644 81,053,645 4,506,945 

North Dakota 2,389,140 31,663 467,020 2,887,823 1,622 

Ohio 113,127,277 38,899,852 60,975,728 213,002,857 6,648,704 

Oklahoma 21,620,717 2,138,197 6,440,492 30,199,406 1,040,016 

Oregon 24,339,679 666,467 2,530,439 27,536,585 5,925,415 

Pennsylvania 79,944,589 49,778,985 3,309,558 133,033,132 13,519,946 

Puerto Rico 7,176,391 597,369 89 7,773,849 170,416 

Rhode Island 1,773,616 127,033 174,513 2,075,162 278,235 

South Carolina 49,085,719 5,107,943 5,122,072 59,315,734 4,251,077 

South Dakota 4,094,744 120,581 0 4,215,325 1,258 

Tennessee 97,955,094 5,077,135 625,660 103,657,889 3,849,648 

Texas 240,348,142 15,951,112 2,026,797 258,326,051 5,410,725 

Utah 93,926,091 1,029,479 2,452,841 97,4~8,411 8,761,655 

Vermont 405,287 6,156 715 412,158 155,252 

Virgin Islands 1,428,589 0 0 1,428,589 108 

Virginia 52,379,816 2,807,105 208,522 55,395,443 2,741,148 

Washington 24,434,377 1,181,880 55,663 25,671,920 6,214,209 

West Virginia 20,823,250 2,122,786 300,751 23,246,787 1,824,906 

Wisconsin 30,135,032 18,330,714 2,099,726 50,565,472 2,093,651 

Wyoming 9,349,356 6,729 0 9,356,085 1,073 

Other" 0 0 3,638,541 3,638,541 0 

Total 2,116,454,255 285,864,832 175,233,997 2,577,553,084 175,233,997 

Note: On-site Releases from Section 5 ofFonn R. Off-site R<eleases are from Section 6 (transfers off-site to disposal) ofFonn R. Off-site Releases include metals 
and metal compounds transferre<;I off-site for stabilization/solidification and for wastewater treatment, including to POTWs. 
•

110ther" includes waste sent to other countries, to sites not ide:ntified by the reporting facility and transfers to POTW s in more than one state. 
•includes on-site releases and off-site releases (off-site transfefs to disposal) transferred within the state and transferred into the state (excludes transfers out of state). 
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Table 2-7. TRI Transfers Off-site for Further Waste 
M A dW"th" S t 1997 anagoment mong an I m ta es, 

Total 
Transferred 

Transferred Transferred Transferred Within and 
Slate OutofState Within State Into State Into State 

Pounds Pounds Pounds Pounds 
Alabama 43,413,736 41,337,819 54,221,028 95,558,847 
Alaska 223,112 0 161,312 161,312 
American Samoa 0 0 0 0 
Am:ona 21,575,440 38,121,312 18,783,184 56,904,496 
Arkansu 43,032,529 10,211,080 26,996,078 37,207,158 
California 27,877,754 90,775,623 24,386,047 115,161,670 
Colorado 17,256,993 8,803,322 936,395 9,739,717 
Connecticut 19,519,324 17,215,736 58,263,438 75,479,174 
Delaware 12,835,256 4,352,454 1,046,487 5,398,941 
District of 7,755 0 138 138 

Columbia 
Florida 16,735,583 13,909,930 9,126,759 23,036,689 
Georgl.a 64,312,209 9,643,648 9,683,307 19,326,955 
Ou am 0 0 0 0 
Hawaii 41,255 6,445 33,942 40,387 
Idaho 770,180 1,025,818 372,486 1,398,304 
Illinois 77,714,438 53,878,659 161,170,840 215,049,499 
Indiana 129,231,725 90,991,143 147,104,992 238,096,135 
Iowa 32,727,334 14,390,270 17,684,899 32,075,169 
Ka11$1$ 67,903,009 7,819,236 10,311,711 18,130,947 
Kentucky 51,458,191 16,042,468 15,329,984 31,372,452 
Louisiana 38,944,414 42,281,688 47,584,282 89,865,970 
Maine 6,280,090 535,933 1,594 537,527 
Macy land 10,351,515 4,749,812 18,934,509 23,684,321 
Ma.snchuseus 25,069,885 20,025,248 6,843,058 26,868,306 
Michigan 93,287,880 128,330,924 98,989,262 227,320,186 
Minncsola 13,686,902 20,676,608 15,837,508 36,514,116 
Mississippi 20,173,594 6,077,321 2,297,667 8,374,988 
Missouri 46,259,322 55,132,104 96,283,297 151,415,401 
Montana 2,996,683 46,114 7,189,083 7,235,197 
Nebraska 17,030,942 9,258,975 5,019,077 14,278,052 
Nevada 1,951,708 50,689 1,270,312 1,321,001 
New Hampshire 11,538,941 2,508,207 33,822 2,542,029 
New Jersey 53,036,628 43,967,389 52,667,553 96,634,942 
New Mexico 1,600,946 374,624 476,845 851,469 
New York 57,226,324 27,245,661 48,434,353 75,680,014 
North Carolina 84,482,919 23,490,961 36,796,696 60,287,657 
North 011kot11 53,780 796,591 164,514 961,105 
Ohio 142,068,833 113,932,647 162,401,215 276,333,862 
Oklahoma 16,717,085 23,479,164 6,310,124 29,789,288 
Oregon 12,392,987 20,481,400 709,055 21,190,455 
Pennsylvania 66,239,474 129,328,352 156,373,891 285,702,243 
P11¢rtO RICO 7,119,926 24,474,151 0 24,474,151 
Rhode Island 7,544,422 723,695 2,843,368 3,567,063 
South Carolina 317,346,210 28,991,915 53,049,512 82,041,427 
So·uth Oako·lll 672,627 4,147,140 206,960 4,354,100 
Tennessee 58,067,082 34,835,040 264,332,298 299,167,338 
Texas 98,947,288 213,588,573 97,490,538 311,079,111 
Utah 1,851,618 853,065 3,331,434 4,184,499 
Vermont 1,347,949 17,114 25,810 42,924 
Virgin Islands 574,006 0 0 0 
Virginia 28,815,070 21,083,737 17,464,222 38,547,959 
Washington 5,142,709 5,200,749 5,557,332 10,758,081 
WC5l Virginia 15,180,840 4,161,566 13,177,344 17,338,910 
Wisconsin 53,260,606 41,273,496 22,599,550 63,873,046 
Wyoming 458,414 341 1,371,195 1,371,536 
Other• - -- 142,675,135 142,675,135 

Total 1,944,355,442 1,470,645,957 1,944,355,442 3,415,001,399 

• "Other" includes waste sent to other countries, to sites not identified by the 
reporting facility and transfers to POTWs in more than one state. 
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Management of TRI Chemicals in 
Waste by State 

Texas ranked first among states and territories for 
total production-related waste managed, with 4.17 
billion pounds (see Table 2-8). Louisiana ranked 
second with 2.39 billion pounds. A revision by one 
facility after preparation of data for this report would 
change Louisiana's total to 2.21 billion pounds, but 
would not-affect the state rankings. Two other states 
had totals exceeding 1 billion pounds: Illinois, 
ranking third with 1.37 billion pounds, and South 
Carolina, ranking fourth with 1.02 billion pounds. 
Map 2-2 presents the geographic distribution of 
production-related waste managed in 1997. 

Texas facilities reported the largest quantities in all 
but one waste management category. The largest 
quantities reported in Texas were managed on-site: 
1.52 billion pounds of treatment, 1.09 billion pounds 
ofrecycling, and 984.9 million pounds of energy 
recovery. The state also ranked first in two off-site 
categories: treatment (86.2 million pounds) and 
energy recovery (82.8 million pounds) and first for 
quantity released on- and off-site (252.1 million 
pounds). Production-related waste reported in Texas 
ranged from 10.2% of the national total for quantity 
released on- and off-site to 25.9% of on-site energy 
recovery (33.6% when facility revisions previously 
described are taken into account). 

The exception to Texas' dominance of waste 
management reporting occurred in off-site recycling, 
which South Carolina led with 302.5 million pounds 
(12.7% of the total in that category). 

Louisiana ranked second in three waste management 
categories-on-site recycling, on-site treatment, and 
quantity released on- and off-site-and ranked third 
for on-site energy recovery. The largest quantities of 
production-related waste managed in Louisiana were 
858.4 million pounds treated on-site, 746.9 million 
pounds recycled on-site, and 528.1 million pounds 
burned for energy recovery on-site. The facility 
revision previously mentioned would change on-site 
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able 2-8. Quantities of TRI Chemicals in Waste, by State, 1997 

Quantity Total Production- Non-Production-
Rec;i::cled Energ;i:: Recover;i:: Treated Released On- related Waste related Waste 

On-site Off-site On-site Off-site On-site Off-site and Off-site Managed Managed 

:ate Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
.liabama 266,066,193 41,610,934 54,993,029 33,306,201 288,994,880 17,224,155 82,908,645 785,104,037 153,670 
•laska 32,133 220,038 456,085 9,423 2,562,157 2,812 4,627,993 7,910,641 102,867 
>merican Samoa 0 0 0 0 0 0 12,750 12,750 0 

. >rizona 201,656,876 54,239,088 1,157,897 832,659 8,843,621 4,915,653 31,292,633 302,938,427 148,978 
>rkansas 217,902,230 50,501,019 52,342,924 6,085,102 117,185,581 1,064,592 57,077,521 502,159,029 275,781 

..:alifomia 55,746,988 76,635,699 39,353,765 22,087,802 77,309,592 16,729,705 46,419,635 334,283, 186 122,957 
;olorado 22,745,533 16,314,398 209,711 6,087,968 9,444,535 1,847,447 5,344,502 61,994,094 37,489 
;onnecticut 118,391,038 24,579,626 3,400,445 2,809,593 39,959,725 10,289,214 11,102,578 210,532,219 30,290 
•elaware 32,896,062 10,540,245 19,255,280 1,643,031 68,642,233 4,999,545 3,499,696 141,476,092 13,626 

.Jistrict of Columbia 0 7,500 0 0 303 1 6,617 14,421 0 
~iorida 142,443, 179 15,218,840 32,403,559 4,947,217 108,215,564 13,473,106 82,190,057 398,891,522 7,154,759 
Jeorgia 289,377,913 56,836,367 52,445,180 11,671,644 165,226,092 4,847,787 70,356,043 650,761,026 481,339 
JUarn 0 0 0 0 0 0 0 0 0 
.awaii 40,618 45,511 0 616 3,580,530 1,488 449,743 4,118,506 938 

1daho 2,753,590 1,042,715 28,600 157,375 96,279,582 711,199 16,977,869 117,950,930 56,150 
\lino is 314,553,894 92,981,867 40,497,594· 27,325,176 764,811,973 16,187,464 117,532,113 1,373,890,081 252,386 
.ndiana 168,107,111 185,877,776 157,374,206 13,195,301 135,292,880 15,822,349 119,914,250 795,583,873 155,904 

>Wa 152,237,630 32,048,553 1,686,347' 3,621,310 25,903,394 10,444,333 31,816,520 257,758,087 133,929 
.ans as 169,145,559 66,696,369 88,572,790 3,503,418 25,239,157 5,387,253 27,931,469 386,476,015 112,956 
.entucky 326,907,570 50,962,133 58,010,928 7,504,357 142,280,834 10,806,098 42,662,478 639,134,398 322,056 
,ouisiana• 746,853,862 55,863,841 528,113,029 14,703,797 858,448,408 10,741,231 179,794, 155 2,394,518,323 2,576,537 
vfaine 10,624,371 6,281,909 8,327,078 376,338 63,134,599 654,189 9,334,122 98,732,606 2,905 
vfaryland 13,446,585 5,172,039 15,084,938 1,112,858 29,935,385 9,324,872 13,500,222 87,576,899 103,173 
vfassachusetts 18,197,626 29,715,353 6,763,717 5,337,558 22,952,311 10,749,906 6,596,628 100,313,099 47,650 
vfichigan 378,336,073 128,073,875 83,687,074 67,480,236 89,642,433 38,111,751 80,762,315 866,093,757 304,376 
vlinnesota 161,863,212 21,296,995 8,016,186 2,359,251 34,693,861 10,884,199 20,592,140 259,705,844 28,193 
vlississippi 223,048,853 20,316,877 23,640,421 3,957,984 166,301,942 1,660,949 64,275,403 503,202,429 167,222 
'Vlissouri 229,823,661 63,356,210 98,456,987 22,336,016 174,927,067 14,861,872 61,515,495 665,277,308 131,397 
Montana 46,586,065 2,966,505 2,629,689 59,947 9,236,891 18,892 42,177,572 103,675,561 267 
Nebraska 5,730,188 24,885,114 838,327 591,364 9,192,742 1,431,896 13,369,541 56,039,172 49,292 
Nevada 1,923,358 1,101,743 () 101,184 11,123,073 23,990 4,443,474 18,716,822 11 
New Hampshire 16,698,742 12,663,886 1,490,392 739,937 10,124,456 962;439 2,702,623 45,382,475 16,479 
New Jersey 65,692,010 40,686,255 219,383,087 29,506,963 130,644,642 30,015,188 21,394,926 537,323,071 3,014,554 
New Mexico 1,480,337 1,190,543 26,313,209 147,019 4,017,170 633,512 41,787,552 75,569,342 0 
New York 172,842,264 68,275,239 29,371,265 7,076,667 127,109,643 11,609,888 37,289,240 453,574,206 1,123,167 
North Carolina 448,336,582 87,204,537 27,818,415 14,017,992 135,606,112 6,261,666 84,658,221 803,903,525 77,401 
North Dakota 6,574 596,287 0 31,171 4,446,858 221,419 2,491,558 7,793,867 2,600 
:>hio 217,112,974 188,951,868 I 08,525,37:3 38,359,015 140,033,290 34,935,397 153,761,315 881,679,237 3,464,602 
:>klahomab 44,023,906 36,333,994 694,233,700 1,383,754 35,229,082 2,647,032 24,265,278 838,116,746 84,540 
:>regon 37,958,112 20,003,439 13,964,005 1,336,309 71,513,926 13,852,045 28,787,064 187,414,900 23,939 
Pennsylvania 360,008,264 133,879,998 77,893,692 19,317,617 166,360,441 26,732,395 133,685,107 917,877,514 6,256,039 
Puerto Rico 22,957,397 13,834,881 486,257 10,392,249 17,038,395 8,308,705 7,849,122 80,867,006 31,654 

. Rhode Island 14,512,098 11,704,702 . 224,327 792,257 7,242,505 726,078 2,036,452 37,238,419 3,708 
.:iouth Carolina 449,687,937 302,459,979 65,484,208 14,921,886 116,610,643 14,031,629 55,635,721 1,018,832,003 1,348,509 
.:iouth Dakota 59,132,065 814,772 1,159,000 247,666 2,689,981 3,801,806 4,142,933 71,988,223 6,251 
1ennessee 220,492,375 77,421,606 48,945,665 6,293,238 107,647,244 11,420,987 106,232,230 578,453,345 1,034,219 
Texas 1,086,499,032 158,569,874 984,889,997 82,814,401 1,518,558,745 86,209,030 252,075,456 4,169,616,535 2,342,993 
Utah 1,940,716 1,997,415 25,388,793 139,834 235,120,198 772,988 96,115,730 361,475,674 5,650,581 
Vermont 122,855 2,120,867 0 21,898 1,105,112 157,535 436,086 3,964,353 0 
Virgin Islands 634,022 220,119 0 2,060 13,384,698 351,827 1,428,702 16,021,428 0 
Virginia 175,060,942 19,598,037 35,839,169 10,140,409 311,231,341 22,099,062 58,508,860 632,477,820 93,220 
Washington 96,663,620 6,416,187 12,166,288 857,072 75,521,856 3,627,965 30,845,848 226,098,836 146,155 
West Virginia 116,453,349 7,263,396 41,657,129 6,224,775 110,528,227 6,956,661 24,716,703 313,800,240 39,469 
Wisconsin 57,504,628 62,772,874 12,737,855 17,638,679 117,250,445 16,405,819 38,957,047 323,267,347 29,846 
Wyoming 3,360,150 417,925 74,591 2,470 4,546,158 62,317 9,355,868 17,819,479 4,163 
Total' 7,986,618,922 2,390,787,879 3,805,792,208 525,610 064 7,012,922,513 536 021,338 2 467,643,821 24,725 396,745 37 761,187 

Note: Data from Section 8 of Form R. 
"One facility, Shell Chemical Co. in Geismar, LA, reported on-site: energy recovery of 193,830,000 pounds of ethyl~ne in 1997. The facility has since revised this 
quantity to 13,000,000 pounds. For Louisiana, this changes on-sit1: energy recovery to 347,283,929 pounds and total production-related waste managed to 
2,213,688,323 pounds. 
bone facility, TPI Petroleum in Ardmore, OK, reported on-site em:rgy recovery of422))00,000 pounds of ethylene and 272,000,000 pounds of propylene in 1997. The 
facility has since revised these quantities to zero. For Oklahoma, this changes on-site energy recovery to 233, 700 pounds and total production-related waste managed to 
144,116,746 pounds. 
'Revisions by two facilities (in Louisiana and Oklahoma, respectively) change on-site energy recovery to 2,930,962,208 pounds and total production-related waste 
managed to 23,850,566,745 pounds. 
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Map 2-2. Geographic Distribution of Production-related Waste Managed, 1997 

ro Pounds 

Q II More than 1,000,000,000 

\ II 500,000,000 to 1,000,000,000 

lJ DJ'' II 1 OO,Q00,000 to 500,000,000 
0 D 0 to 100,000,000 Alaska Hawaii Puerto Rico 

Note: One facility, TPI Petroleum in Ardmore, OK, reported on-site energy recovery of 422,000,000 pounds of ethylene and 272,000,000 pounds of propylene in 
1997. The facility has since revised these quantities to zero. In Oklahoma, this changes total production-related waste managed to 144, 116, 746 pounds. Oklahoma's 
shading In the map changes to light gray. Another facility, Shell Chemical Co. in Geismar, LA, reported on-site energy recovery of 193,830,000 pounds of ethylene 
In 1997. The facility has since revised this quantity to 13,000,000 pounds. In Louisiana, this changes on-site energy recovery to 347,283,029 pounds and total 
production-related waste managed to 2,213,688,323 pounds. Louisiana's shading in the map remains unchanged. 
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energy recovery in Louisiana to 34 7.3 million pounds, 
but Louisiana would still rank third among all states 
in this category. 

Although Illinois ranked third for total production
related waste managed, the state appeared in the top 
three for only one method of waste manag1:::ment, 
ranking third for on-site treatment with 764.8 million 
pounds. 

1997 TRI Data by Chemical 

This section presents chemical-specific TRI data for 
1997, including the chemicals with the largest 
releases. It also reviews data for three groups of TRI 
chemicals of particular concern: metals, chemicals 
identified as known or suspected OSHA carcinogens, 
and chemicals that may adversely affect children's 
health. Also included is information about the uses, · 
toxicity, and environmental fate of the TRl chemicals 
with the largest reported releases. At the end of this 
chapter, Table 2-20 presents on- and off-site releases 
and waste management data for all TRI chemicals for 
which 1997 reports were received. 

Top 20 Chemicals for On- and Off-site 
Releases 

Table 2-9 lists the 20 TRI chemicals with the largest 
total releases in 1997. With 1.93 'billion pounds in 
releases, these chemicals represented three-quarters 
(75.0%) of all on- and off-site releases reported to 
TRI in 1997. 

Zinc compounds led all TRI chemicals with releases 
totaling 306.0 million pounds. Off-site releases 
(transfers to disposal) contributed nearly 60% (182.4 
million pounds) of this total. As explained above, off
site releases of metals and their compounds include 
transfers to solidification/stabilization and to 
wastewater treatment including POTW s. 

Methanol ranked second for total releases with 221.1 
million pounds. In contrast to zinc compounds, 99 .6% 
of methanol releases occurred on-site, especially as 
air emissions. Methanol led all TRI chemicals for air 
releases with 194.4 million pounds (25.3 million 
pounds fugitive emissions and 169.1 million pounds 
stack emissions). 

Ammonia ranked third overall with total releases of 
just under 200.0 million pounds. Air emissions of 
ammonia totaled 156.1 million pounds (35.6 million 
pounds fugitive and 120.6 million pounds stack). 
Ammonia ranked second for releases to air. 
Altogether, air emissions represented more than three
quarters of total on- and off-site releases for 12 of the 
top 20 chemicals. (In addition to methanol and 
ammonia, these were toluene, xylene, n-hexane, 
chlorine, hydrochloric acid, methyl ethyl ketone, 
carbon disulfide, dichloromethane, styrene, and glycol 
ethers.} 
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Table 2-9. Top 20 Chemicals with Largest Total On-site and Off-site Releases, 1997 
Air Underground Injection On-site Land Releases 

CAS Fugitive or Stack or Point Air Surface Water Class I Class 11-V RCRA Subtitle Other 
Number Chemical Nonpoint Emissions Emissions Discharges WcIIs WeIIs C Landfills Landfills 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

- Zinc compounds 1,439,010 3,261,934 1,203,833 368,483 0 9,827,280 27,785,517 

67-56-1 Methanol 25,252,347 169,124,405 7,019,881 17,621,227 187,607 5,540 315,317 

7664-41-7 Ammonia 35,558,747 120,590,003 7,023,065 30,953,105 197,387 23,352 181,233 

- Nitrate 11,960 384,896 148,846,835 40,552,663 250 3,772 11,496 
compounds 

- Manganese 614,981 906,999 4,206,997 14,412,830 0 3,234,107 25,656,779 
compounds 

108-88-3 Toluene 40,624,222 72,314,721 30,998 510,930 2,705 20,962 18,375 

7664-38-2 Phosphoric acid 795,056 1,006,529 43,514,457 13,257 0 5,400 7,617,169 

1330-20-7 Xylene (mixed 17,980,805 56,380,452 36,604 130,995 2,620 2,207 2,897 
isomers) 

110-54-3 n-Hexanc 22,680,532 48,867,921 58,540 13,221 0 265 861 

7782-50-5 Chlorine 1,015,459 63,403,973 301,119 60,595 0 0 50,005 

7647-01-0 Hydrochloric acid 2,841,558 56,408,752 1,216 489,005 0 0 10 

- Copper 4,742,739 745,434 105,892 237,184 0 942,977 2,463,555 
compounds 

78-93·3 Methyl ethyl 20,029,691 32,944,541 41,781 485,144 5 7,282 8,596 
ketone 

75-15-0 Carbon disulfide 2,961,175 48,023,779 28,651 517,565 0 0 5 
- Chromium 110,947 276,081 99,497 1,131,559 0 576,612 l,86iJ,187 

compounds 

75-09-2 Dichloromethane 16,374,955 31,290,200 9,492 528,026 0 259 2,200 

100-42-S Styrene 10,826,037 33,300,628 43,954 202,387 0 61,302 418,188 

- Lead compounds 188,278 689,359 36,516 263,980 0 1,120,106 2,542,805 

- Glycol ethers 8,461,559 28,556,856 337,884 5,462 0 806 22,213 

7440-66-6 Zinc 940,823 2,323,823 17,508 I 0 270,093 761,460 
(fume or dust) 

Subtotal 213,450,881 770,801,286 212,964,720 108,497,619 390,574 16,102,322 69,724,868 

Total 317,233,3 II 1,014,430,575 218,371,961 219,070,242 443,656 20,472,578 93,639,517 

Nocc: On-sicc Rekascs from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. 
Off-site Releases include metals and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 

More nitrate compounds (added to TRI reporting in 
1995) were discharged to surface waters than any 
other chemical, with 148.8 million pounds. TRI 
facilities also reported surface water discharges of 
43.5 million pounds of phosphoric acid, the second
largest amount of such discharges. These two 
chemicals accounted for 88.1 % of all surface water 
discharges reported to TRI in 1997. 

Nitrate compounds and ammonia ranked first and 
second, respectively, for underground injection. 
Injection in Class I wells totaled 40.6 million pounds 
of nitrate compounds and 31.0 million pounds of 
ammonia. As noted earlier, relatively little injection 
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of TRI chemicals was reported to other classes of 
underground wells; ammonia ranked first for injection 
in Class II-V wells with 198,000 pounds. 

Zinc compounds led all TRI chemicals for total on
site land releases, with 117.3 million pounds, 
followed by manganese compounds, with 50.2 
million pounds. Zinc compounds ranked first in three 
of the five types of on-site land releases summarized 
in Table 2-9, with 9.8 million pounds released to 
RCRA subtitle C landfills, 27.8 million pounds to 
other landfills, and 61.7 million pounds to other on
site land disposal. Ammonia was released to on-site 
land treatment in larger amounts, totaling 2.1 million 



Chapter 2 - National Overview of 1997 Toxics Release lnven~ 

Table 2-9. Top 20 Chemicals with Largest Total On-site and Off-site Releases, 1997, continued 

On-site Land Releases Off-site Releases 
CAS Land Surface Other Total Transfers Off-site Total On- and 

Number Chemical Treatment Impoundments Disposal On-site Releases to Disposal Off-site Releases 
Pounds Pounds Pounds Pounds Pounds Pounds 

-- Zinc compounds 77,639 17,940,915 61,663,962 123,568,573 182,410,387 305,978,960 
67-56-1 Methanol 120,042 380,628 141,887 220,168,881 952,260 221,121,141 

7664-41-7 Ammonia 2,067,833 . 843,712 138,286 197,576,723 2,417,150 199,993,873 
-- Nitrate 1,739,402 1,252,109 72,262 192,875,645 4,498,878 197,374,523 

compounds 
-- Manganese 331,134 18,724,654 2,223,807 70,312,288 46,231,218 116,543,506 

compounds 
108-88-3 Toluene 5,316 952 694,801 114,223,982 1,452,282 115,676,264 

7664-38-2 Phosphoric acid 190,328 9,027,575 13,387,076 75,556,847 2, 734,781 78,291,628 
1330-20-7 Xylene 12,129 l,720 58,724 74,609,153 723,974 75,333,127 

(mixed isomers) 
110-54-3 n-Hexane 3,032 250 23,625 71,648,247 297,787 71,946,034 

7782-50-5 Chlorine 23,011 5 755 64,854,922 46,946 64,901,868 
7647-01-0 Hydrochloric acid 12 0 48,048 59,788,601 447,822 60,236,423 

-- Copper 3,597 9,474,619 25,283,483 43,999,480 10,770,350 54,769,830 
compounds 

78-93-3 Methyl ethyl 3 109 143,332 53,660,484 466,246 54,126,730 
ketone 

75-15-0 Carbon disulfide 0 0 0 51,531,175 32,503 51,563,678 

-- Chromium 25,593 25,381,630 1,476,411 30,944,517 19,465,080 50,409,597 
compounds 

75-09-2 Dichloromethane 12 0 8,709 48,213,853 226,085 48,439,938 
l 00-42-5 Styrene 8,500 509 48,551 44,910,056 l,583,171 46,493,227 

-- Lead compounds 2,362 3,897,020 6,205,566 14,945,992 30,465,946 45,411,938 
-- Glycol ethers 7,415 74 9,697 37,401,966 948,930 38,350,896 

7440-66-6 Zinc 750 3,195 6,857,943 11,175,596 24,974,649 36,150,245 
(fume or dust) 

Subtotal 4,618,110 86,929,676 118,486,925 1,601,966,981 331,146,445 1,933,113,426 

Total 5,794,667 96,952,876 130,044,872 2,116,454,255 461,098,829 2,577,553,084 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. 
Off-site Releases include metals and metal compounds transforred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 

pounds, than any other TRI chemical. Ranking· 1 sth 
overall, chromium compounds had the largest on-site 
releases to surface impoundments, with 25 .4 million 
pounds. 

Use. Toxicity, and Environmental Fate 
Information 

TRI chemicals may cause a variety of adverse health 
and environmental effects. Information on use, 
toxicity, and environmental fate is provided here for 
the top five chemicals with the largest releases in 
1997 (see Table 2-9). 

Zinc Compounds 

Uses. Zinc is used as a coating on iron and steel and 
in making brass metal alloys. Zinc compounds are 
widely used in industry, to malce paint, rubber, dye, 
wood preservatives, and ointments. 

Toxicity. Zinc compounds are listed on TRI primarily 
because of concerns for the toxicity of the parent 
metal, zinc. EPA has categorized zinc as a Group D 
carcinogen, meaning that sufficient evidence is not 
available to classify zinc as to its cancer-causing 
potential. EPA has established an oral reference dose 
(RID) of 0.3 mg/kg/day for soluble zinc salts. Zinc 
has been shown to damage the developing fetus at 
doses as low as 100 mg/kg/day in animal studies. 
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Environmental Fate. Many zinc salts are highly 
soluble in water. Zinc and its salts are highly toxic in 
aquatic organisms. Zinc is likely to persist in water. 
Its concentration in aquatic tissue is expected to be 
significantly higher than its concentration in 
surrounding water. 

Methanol 

Uses. Methanol is used as a solvent, as a raw material 
in the synthesis of organic chemicals, as a fuel, as a 
de-icing agent, and to denature ethanol. 

Toxicity. Methanol is readily absorbed from the 
gastrointestinal tract and the respiratory tract, and is 
toxic to humans in moderate to high doses. In the 
body, methanol is converted into formaldehyde and 
formic acid. Observed toxic effects at high dose levels 
include central nervous system damage and blindness. 
Inhalation of methanol at relatively high doses affects 
the liver and blood in animals. 

Methanol is expected to have low toxicity to aquatic 
organisms and is not likely to persist in water or to 
bioaccumulate in aquatic life. 

Environmental Fate. Methanol reacts in air to 
produce formaldehyde, which contributes to 
fonnation of air pollutants. In the atmosphere, it can 
react with other chemicals or be washed out by rain. 
Methanol is readily degraded by microorganisms in 
soils and surface waters. 

Ammonia 

Uses. Ammonia is used in the manufacture of 
nitrogen compounds, including chemicals used as 
fertilizers or in making nylon and plastics. It is also 
used in refrigeration, paper and pulp production, 
explosives, cleaners, and metal-treating operations. 

Toxicity. Anhydrous ammonia is a corrosive and 
severely irritating gas with a pungent odor; it is 
irritating to the skin, eyes, nose, throat, and upper 
respiratory system. 
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Aqueous ammonia is moderately toxic to aquatic 
organisms. Because it is a source of nitrogen, an 
essential element for aquatic plant growth, ammonia 
can stimulate primary production of plants and can 
produce changes in the dominant species of plants, 
leading to cultural eutrophication and ultimately to 
deterioration of water quality. 

Environmental Fate. Ammonia combines with 
sulfate ions in the atmosphere and is washed out by 
rainfall, resulting in rapid return of ammonia to the 
soil and surface waters. Ammonia is a central 
compound in the environmental cycling of nitrogen. 
Ammonia in lakes, rivers, and streams is converted to 
nitrate. 

Nitrate Compounds 

Uses. Many compounds are covered by the nitrate 
compounds category, and they have many uses. The 
most significant use is as fertilizers, either straight or 
blended to make complex fertilizers. Some 
compounds are also used as oxidizing agents and as 
constituents in some explosives and pyrotechnics. 
Nitrate compounds are also used as refining agents for 
removing air bubbles from melts in the glass and 
enamel industry and in metallurgy as heat-transfer 
baths for quench hardening and tempering of steel, 
light alloys, and copper alloys. 

Toxicity. Nitrate compounds that are soluble in water 
release nitrate ion, which can cause both human 
health and environmental effects. Human infants 
exposed to aqueous solutions of nitrate ion can 
develop a condition in which the blood's ability to 
carry oxygen is reduced. This reduced supply of 
oxygen can lead to damaged organs and death. 

Because it is a source of nitrogen, an essential 
element for aquatic plant growth, nitrate ion may 
contribute to eutrophication of standing or slow
moving surface water, particularly in nitrogen-limited 
waters, such as the Chesapeake Bay. 
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Environmental Fate. Nitrate-nitrogen is 1he form of 
nitrogen most available to plants. In the environment, 
nitrate ion is taken up by plants and becomes part of 
the natural nitrogen cycle. Excess nitrate can 
stimulate primary production of plants and can 
produce changes in the dominant species of plants, 
leading to cultural eutrophication and ultimately to 
deterioration of water quality. 

Manganese Compounds 

Uses. Manganese metal is used primarily in the 
production of steel such as carbon steel, stainless 
steel, high-temperature steel, and tool steel where it 
increases hardness, stiffness, and strength,, There are a 
variety of uses for manganese compounds including 
the production of dry-cell batteries, matches, 
fireworks, ceramics, fungicides, and fertilizers. 
Additional uses include as a catalyst in the 
chlorination of certain organic compounds, a 
supplement for animal feed, and in the treatment of 
wastewater. 

Toxicity. Manganese is a widespread element that is 
essential for normal body functioning in all animal 
species. Because manganese is an essential nutrient, 
there are human disease states associated with either 
deficiencies or excess intakes of manganese. The 
Food and Nutrition Board of the National Research 
Council (NRC, 1989) determined an "estimated safe 
and adequate daily dietary intake" (ESADDI) of 
manganese to be 2-5 mg/day for adults. Human diets 
with too little manganese can lead to slowed blood 
clotting times, dermatitis, changes in hair color, 
lowered cholesterol levels, and other alterations in 
metabolism. 

Too much manganese can cause serious illlness such 
as effects on the central nervous system. 'Workers in 
certain industries who have been exposed to airborne 
dust containing manganese for many months o~ years 
may have mental or emotional disturbances and their 
body movements may become slow and clumsy. 
Some of these symptoms may be treated but some 

may be caused by permanent brain injury. EPA's 
inhalation reference concentration is 0.00005 
milligrams per cubic meter. 

It is not certain that eating or drinking too much 
manganese can cause these same serious symptoms 
although some studies have indicated that excess 
dietary intake may be of concern. EPA's oral 
reference dose is 0.14 mg/kg-day, which is estimated 
to be an intake for the general population that is not 
associated with adverse health effects; this is not 
meant to imply that intakes above the reference dose 
are necessarily associated with toxicity. 

Manganese is also toxic to aquatic organisms with 
aquatic acute toxicity values as low as 3 .2 to 5. 7 parts 
per million (ppm) for invertebrates and as low as 12 
ppm for fish. Concentrations as low as 0.2 to 0.3 ppm 
are toxic to some marine algae. 

Environmental Fate. Manganese compounds can be 
released to the air by industrial emissions and by the 
erosion of soils containing manganese. These 
compounds may be present as small dust-like 
particles that settle out on land and water bodies with 
the larger particles tending to settle out faster than 
smaller ones. Manganese compounds from industrial 
sources can enter the soil, surface water, groundwater, 
and sewage waters. The chemical state of the 
manganese, its concentration, and the type of soil or 
water conditions present, determines the availability 
of manganese in a particular environment. 

Top 20 Chemicals for Quantities 
Managed in Waste 

Table 2-10 lists the 20 TRI chemicals with the largest 
total production-related waste managed. They 
accounted for 17 .94 billion pounds of production
related waste, nearly three-quarters (72.6%) of the 
total reported production-related waste managed in 
1997. However, revisions by two facilities after data 
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were "frozen" for this report would change total Ranking ninth overall, zinc compounds ranked first 
production-related waste managed to 17 .07 billion for quantity released on- and off-site with 277.3 
pounds for the top 20 chemicals. million pounds. 

Facilities reported managing 2.42 billion pounds of 
methanol in production-related waste, the chemical 
with the largest total. Methanol was most likely to be 
managed by on-site treatment (960.2 million pounds) 
or by on-site recycling (652.6 million pounds). These 
two categories represented two thirds (66.6%) of the 
methanol managed in production-related waste. 
Methanol ranked first for on-site treatment and 
second for on-site recycling. Methanol also had the 
largest reported quantities of off-site energy recovery 
(92.1 million pounds) and off-site treatment (131. 7 
million pounds) and ranked second for quantity 
released (226.5 million pounds). 

Ethylene ranked second for total production-related 
waste managed with 1.81 billion pounds. However, 
the two facilities' revisions previously noted would 
change this quantity to 1.21 billion pounds, placing 
ethylene fourth among all TRI chemicals for total 
production-related waste managed. TRI facilities 
reported managing 1.80 billion pounds of toluene and 
1.44 billion pounds of copper in production-related 
waste in 1997. These chemicals would rank second 
and third, respectively, when the revisions affecting 
ethylene are taken into account. One facility's 
revision would also change production-related waste 
reported for propylene from 1.10 billion pounds in 
1997 to 825.9 million pounds, and propylene would 
rank eighth rather than fifth.Nearly two-thirds of the 
toluene managed (1.12 billion pounds or 62.1 % of the 
total for this chemical) was recycled on-site. Toluene 
ranked first among TRI chemicals for on-site 
recycling. Copper was the chemical with the largest 
quantity of off-site recycling, with 783.5 million 
pounds. Taking into account the facility revisions, 
ethylene and propylene were combusted for energy 
recovery in larger quantities (548.8 million pounds 
and 446.4 million pounds, respectively) than any 
other TRI chemical. 
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Metals and Metal Compounds 

Both metals and their compounds are listed on TRI. 
Release and waste management-data reported in 1997 
for these chemicals appear in Tables 2-11 through 2-
13. Under EPCRA section 313, facilities that 
manufacture, process, or otherwise use metal 
compounds report only the metal portion of the metal 
compound. For example, a facility that releases a 
copper compound, such as copper sulfate, would 
report as a release only the weight of the copper, not 
the weight of the entire copper compound. This is 
done to capture information on the targeted portion of 
each member of the category, so that information on 
the listed portion of the compound is collected in TRI. 

Metals (including the metal portion of metal 
compounds) differ from other TRI chemicals because 
they do not degrade and are not destroyed. Other TRI
listed chemicals can be destroyed by sunlight, heat, 
microorganisms, or other chemicals. Although metals 
cannot be destroyed, they may be converted to a less 
toxic form. For example, many facilities convert 
hexavalent chromium (a known carcinogen) to the 
less toxic trivalent form before releasing or 
transferring it to off•site locations. Other metal waste 
may be treated before disposal so that the metal will 
be less likely to be transported through soils. 
Although such treatment may limit the availability of 
the metal to the environment, it does not destroy the 
metal. 



On- and Off-site Releases of Metals and Metal 
Compounds 

On- and off-site releases of TRI metals and metal 
compounds in 1997 totaled 732.8 million pounds, as 
shown in Table 2-11. TRI facilities reported on- and 
off-site releases of 342.1 million pounds of zinc and 
its compounds, 46.7% of the total for metals. 

. Manganese and its compounds ranked second with 
143.6 million pounds (19.6%). (As seen in Table 2-9, 
above, zinc compounds alone ranked first among all 
TRI chemicals for total releases and manganese 
compounds alone ranked fifth.) 

Off-site releases of 391.5 million pounds represented 
53.4% of total releases of metals and metal 
compounds. (As explained above, transfers of metals 
to disposal include transfers to solidification/ 
stabilization and to wastewater treatment at private or 
public facilities.) Off-site releases of 207.4 million 
pounds of zinc and its compounds far outweighed 
those of other metals. The largest type of on-site 
release of metals was "other disposal", a category of 
on-site land releases. Other disposal totale:d 114.0. 
million pounds or 15.6% of all on- and off-site 
releases. Again, the largest component was zinc and 
its compounds, with 68.5 million pounds. Non-RCRA 

subtitle C landfills and surface impoundments each 
received approximately 11 % of total releases of 
metals, with 79.8 million pounds and 82.4 million 
pounds, respectively. Metals with the largest amounts 
in these categories were manganese and its 
compounds with 35.3 million pounds released to 
other landfills and chromium and its compounds with 
25 .4 million pounds released to surface 
impoundments. Altogether, on-site land releases of 
metals amounted to 296.5 million pounds, 40.5% of 
the total. 

Table 2-12 more closely examines off-site releases of 
metals. Again, zinc and its compounds had the largest 
amount with 207.4 million pounds (53.0% of the 
total). By far the largest amount of metals and their 
compounds-207.2 million pounds-was sent to off
site landfills and disposal surface impoundments. 
Solidification/stabilization services received another 
144.0 million pounds. These amounts represented 
52.9% and 36.8%, respectively, of all off-site releases 
of metals and metal compounds. Zinc and its 
compounds had the largest amounts with 97.3 million 
pounds to landfills/surface impoundments and 99.9 
million pounds to solidification/stabilization. 
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Tabla 2-10. Top 20 TRI Chemicals with Largest Quantities in Waste, 1997 

Recxcied Energx Recove!)'. Treated 
CAS 

Number Chemical On-site Off-site On-site Off-site On-site Off-site 
Pounds Pounds Pounds Pounds Pounds Pounds 

67-56-1 Methanol 652,646,250 19,047,443 338,486,384 92,054,052 960,162,594 131,720,870 
74-85· I Ethylene• 115,302,995 14,410 1, 151,632,258 14,141,146 496,425,339 1,798,509 

I 08·88·3 Toluene 1,119,206,056 28,405,851 216,605,276 88,849,998 217,192,273 19,924,367 
7440-50·8 Copper 603,925,697 783,470,245 225,424 3,551,787 41,296,581 2,006,069 

115.07·1 Propylene~ 65,774,345 35 718,371,130 2,068 297,708,572 125,675 
7664-41·7 Ammonia 348,336,500 9,620,303 118,146,876 112,444 290,578,256 16,712,554 
7647-01.0 Hydrochloric 72,162,656 4,211,505 180,000 6,673,069 782,653,538 11,481,225 

acid 
8001-58·9 Creosote 66,432,245 1,700,000 702,717 67,254 865,430, 7 I 8 362,602 

- Zinc compounds I 07 ,656,323 257,386,303 613,266 261,459 70,211,629 18,374,257 
- Lead compounds 333,440,293 303, 148,397 56,000 50,842 3,202,463 4,556,056 

7664-38·2 Phosphoric acid 453,512,929 4,387,637 2,000 65,620 128,525,343 5,572,441 
107-21-1 Ethylene glycol 452,791,021 76,990,931 6,836,406 17,472,536 55,214,574 29,734,918 
110-54-3 n-Hexane 371,918,727 14,085,860 30,687,478 19,134,402 72,743,563 4,724,666 

•• Copper 310,075,700 167,470,119 0 25,643 42,125,835 4,452,985 
compounds 

1330-20-7 Xylene I 22,408, I 83 42,050,232 139,297,715 77,876,899 64,130,806 10,457,390 
(mixed isomers) 

7664-93-9 Sulfuric acid 245,755,305 2,206,540 940 20 186,759,219 2,867,753 
75-01-4 Vinyl chloride 398,418,771 82,698 21,752,907 17,663 33,633,983 134,349 

- Nitrate 99,267,015 1,600,700 0 271,802 49,691,186 73,381,286 
compounds 

7697-3 7 -2 Nitric acid 28,640,127 2,812,833 27,246 257 306,863,652 16,414,079 
7782-50.S Chlorine 79,099,777 II 1,317 0 2,161 229,962,293 1,106,905 

Subtotal' 6,046,770,915 1,718,803,359 2,743,624,023 320,631,122. 5,194,512,417 355,908,956 

To tat• 7,986,618,922 2,390,787,879 3,805, 792,208 525,610,064 7,012,922,513 536,021,338 

Note; D111a from Section 8 of Form R. 

Non-
Total Production 

Quantity Production- related 
Released On- related Waste Waste 

and Off-site Managed Managed 
Pounds Pounds Pounds 

226,499,488 2,420,617,081 198,274 
29,264,637 I ,808,579,294 602,721 

I 13,112,450 I ,803,296,27 I 272,801 
9,658,847 1,444,134,650 368,800 

15,905,795 1,097,887,620 955,453 
194,820, 109 978,327,042 714,157 
60,106,472 937,468,465 45,552 

2,606,664 937,302,200 497,301 
277,306,831 731,810,068 6,770,405 

34,566,800 679,020,851 3,730,552 
69,947,907 662,013,877 7,162,494 
12,985,925 652,026,3 I I 66,961 
69,383,458 582,678,154 704,970 
57,625,028 581,775,310 3,073,536 

75,793,914 532,015,139 150,541 

21,847,891 459,437,668 12,115 
957,085 454,997,456 6,426 

202,947,298 427,159,287 182,840 

22,042,219 376,800,413 115,681 
64,957,305 375,239,758 40,564 

1,562,336, 123 17,942,586,915 25,672,144 

2,467 ,643,821 24,725,396,745 37,761,187 

"One facility, Shell Chemical Co. in Geismar, LA, reported on-site energy recovery of 193,830,000 pounds of ethylene in I 997. The facility has since revised this 
quantity to 13,000,000 pounds. Another facility, TPI Petroleum in Ardmore, OK, reported on-site energy recovery of422,000,000 pounds of ethylene in 1997. The 
facility has since revised this quantity to zero. For ethylene, on-site energy recovery changes to 548,802,258 pounds and total 
production-related waste managed changes to I ,205, 749,294 pounds. Ethylene changes in rank from second to fourth. 
"One facility, TPI Petroleum in Ardmore, OK, reported on-site energy recovery of272,000,000 pounds of propylene in 1997. The facility has since revised this quantity 
to zero. For propylene, on-site energy recovery changes to 446,3 71, I 30 pounds and total production-related waste managed changes to 825,887,620 pounds. Propylene 
changes in rank from fifth to eighth. 
•Rc~·lslons by two facilities for ethylene and propylene change on-site energy recovery to I ,868, 794,023 pounds and total production-related waste managed to 
17,067, 756,91 S pounds for the top 20 chemicals. For all chemicals, on-site energy recovery changes to 2,930,962,208 pounds and total production-related waste 
changes to 23,850,566,745 pounds. 
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Table 2-11. TRI On-site and Off-site Releases of Metals and Metal Compounds, 1997 
Off-site 

On-site Releases Releases 

Air Undergrou•1d Injection On-site Land Releases 

Fugitive 
or Stack or Surface RCRA Surface Total Transfers 

Nonpoint Point Water Class I Class 11-V SubtitleC Other Land Impound· Other On-site Off-site to 
Chemical Emissions Emissions Discharges Wells Wells Landfills Landfills Treatment men ts Disposal Releases Disposal 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
Antimony and 33,112 60,657 41,708 12,212 0 212,830 175,186 1,143 10,394 847,648 1,394,890 4,432,103 
antimony compounds 

Arsenic and arsenic 30,868 169,050 4,133 76,170 0 16,922 1,744,039 2 3,207,391 797,898 6,046,473 1,900,539 
compounds 
Barium and barium 68,095 510,349 966,023 152,000 0 2,569,499 4,509,435 168,293 1,610,709 838,160 11,392,563 10,555,529 
compounds 
Beryllium and 36 1,145 28 0 0 580 55,890 5 38 0 57,722 10,343 
beryllium compounds 

Cadmium and 9,971 56,617 2,455 52 0 50,125 33,477 867 484,266 427,964 1,065,794 1,485,431 
cadmium compounds 

Chromium and 285,762 674,038 111,302 1,131,560 0 603,820 2,153,750 25,747 25,443,708 1,553,064 31,982,751 25,427,173 
chromium compounds 

Cobalt and cobalt 24,200 42,160 36,814 44,664 0 33,197 81,426 3,449 171,987 349,989 787,886 1,242,382 
compounds 

Copper and copper 5,107,341 1,273,180 146,349 294,697 0 1,159,855 3,310,715 159,321 9,488,448 25,822,478 46,762,384 29,148,825 
compounds 

Lead and lead 298,739 1,003,786 51,234 263,980 0. 1,297,680 2,940,071 2,367 3,998,217 9,759,365 19,615,439 36,292,950 
compounds 

Manganese and 1,120,972 1,220,626 4,354,743 14,412,836 6 3,310,389 35,316,215 341,376 18,788,948 2,328,436 81,194,547 62,440,650 
manganese compounds 

Mercury and mercury 9,888 4,543 420 41 0 406 585 5 0 6,885 22,773 50,561 
compounds 

Nickel and nickel 241,384 523,788 118,351 142,076 0 129,933 660,756 7,213 1,184,103 2,625,135 5,632,739 10,985,703 
compounds 

Selenium and selenium 9,419 73,728 2,432 3,409 0 580 103,751 5 92,280 121,478 407,082 35,796 
compounds 

Silver and silver 6,861 8,686 6,252 156 0 581 2,130 830 9,600 27,850 62,946 92,702 
compounds 
Thallium and thallium 0 256 0 0 0 1,000 0 0 0 0 1,256 1,680 
compounds 

Vanadium* (CAS 1,001 11,435 708 0 0 1,000 116,500 10 0 0 130,654 43,211 
Number 7440-62-2) 

Zinc and zinc 2,379,833 5,585,757 1,221,341 368,484 0 10,097 ,373 28,546,977 78,389 17,944,110 68,521,905 134,744,169 ~07,385,036 
compounds* 

Total 9,627,482 11,219,801 7,064,293 16,902,337 6 19,485,770 79,750,903 789,022 82,434,199 114,028,255 341,302,068 1391,530,614 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. 
Off-site Releases include metals and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
* Only fume or dust forms are reportable. 

Total Ou-
and Off-site 

Releases 

Pounds 

5,826,993 

7,947,012 

21,948,092 

68,065 

2,551,225 

57,409,924 

2,030,268 

75,911,209 

55,908,389 

143,635,197 

73,334 

16,618,442 

442,878 

155,648 

2,936 

173,865 

342,129,205 

732,832,682 
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Table 2-12. TRI Off-site Releases of Metals and Metal Compounds, 1997 

Solidification/ Wastewater Treatment 
Storage Stabilization (Excluding POTWs) 

Chemical Only~ Metals Only• Metals Onlyd 
Pounds Pounds Pounds 

Antimony and antimony 4,438 252,593 18,102 
compounds 
Arsenic and mcnic 9,728 149,416 7 
compounds 
Barium and barium 250,740 2,084,996 63,171 
compounds 
Beryllium and beryllium 0 1,273 230 
compounds 
Cadmium and cttdmium 250 208,279 98,173 
compounds 
Chromium and 84,896 8,090,368 1,110,653 
chromium compounds 
Cobalt and cobalt 1,900 65,263 137,502 
compounds 
Copper and copper 252,744 3,649,326 379,438 
compounds 
Lead and lead 21,502 14,955,787 63,866 
compounds 
Manganese and 951,900 12,709,986 2,744,338 
manganese compounds 
Me.rcury and mercury 3,365 13,859 29 
compounds 
Nickel and nickel 52,271 1,843,649 295,246 
compounds 
Selenium and selenium 0 14,206 4,500 
compounds 
Silver and silver 4,270 7,548 5 
compounds 
TI11111ium and thallium 0 680 0 
compounds 
Vanadium• (CAS Number 0 801 0 
7440-62-2) 
Zinc and zinc compounds" 2,561,004 99,939,436 465,975 

Total 4,199,008 143,987,466 5,381,235 

Nole: Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. 
-Only fume or dust forms are reportable. 

Transfers to Landfills/ 
POTWs Metals Underground Disposal Surface 

Only° Injection Impoundments 
Pounds Pounds Pounds 

120,945 9,433 3,643,194 

1,071 209,716 1,460,728 

279,402 14,918 4,668,715 

5 0 8,668 

4,105 0 1,146,008 

271,422 412,988 13,835,905 

14,956 0 970,477 

384,045 19,813 15,638,386 

44,415 6,600 20,250,579 

693,864 5,153 40,523,581 

5 3 18,683 

160,194 385,256 7,594,813 

285 0 9,034 

1,767 0 61,5)4 

0 0 1,000 

390 0 42,020 

423,059 2,095,539 97,320,367 

2,399,930 3,159,419 207,193,672 

"''Storage only" (disposal code MIO) indicates that the toxic chemical is sent off-site for storage because there is no known disposal method. Amounts reported 
as transferred to "storage only" are included as a form of disposal (off-site release). See Box 2-2. 
'Beginning in reporting year 1997, transfers to solidification/stabilization of metals and metal compounds (waste management code M41) are reported separately 
from transfers to solidification/stabilization of non-metal TRI chemicals (waste treatment code M40). Because this treatment method prepares a metal for disposal, 
but docs no·t destroy it. such transfers are included as a form of disposal (off-site release). See Box 2-3. Some facilities erroneously reported metals and metal 
compounds using waste treatment code M40; in this report, such amounts have been included in solidification/stabilization of metals and metal compounds. 
"Beginning In reporting year 1997, transfers to wastewater treatment (excluding POTWs) of metals and metal compounds (waste management code M62) are 
reported separately from transfers to wastewater treatment of non-metal TRI chemicals (waste management code M61). Because wastewater treatment does not 
destroy metals, such transfers are included as a form of disposal {off-site release). See Box 2-3. Some facilities erroneously reported metals and metal 
compounds using waste management code M61; in this report, such amounts have been included in transfers of metals and metal compounds to wastewater treatment. 
•Reported as discharges to POTWs in Section 6.1 of Form R. EPA considers transfers of metals and metal compounds to POTWs as an off-site release because 
sewage treatment does not destroy the metal content of the waste material. 
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Table 2-12. TRI Off-site Releases of Metals and l\lletal Compounds, 1997, continued 

Land Other Land Other Off-site 
Chemical Treatment Disposal Management 

Pounds Pounds Pounds 
Antimony and antimony 7,790 253,794 23,422 
compounds 
Arsenic and arsenic 250 43,476 4,150 
compounds 
Barium and barium 109,231 435,947 264,623 
compounds 
Beryllium and 0 0 0 
beryllium compounds 
Cadmium and cadmium 480 H,000 15,720 
compounds 
Chromium and chromium 29,145 650,658 591,147 
compounds 
Cobalt and cobalt 41 15,346 7,655 
compounds 
Copper and copper 16,545 187,642 6,904,351 
compounds 
Lead and lead 0 417,505 44,237 
compounds 

Manganese and manganese 147,620 3,498,564 234,483 
compounds 
Mercury and mercury 0 0 5,817 
compounds 
Nickel and nickel 11,830 160,133 122,316 
compounds 
Selenium and selenium 0 0 7,771 
compounds 
Silver and silver 7 274 l 
compounds 
Thallium and thallium 0 0 0 
compounds 
Vanadium" (CAS Number 0 0 0 
7440-62-2) 
Zinc and zinc 123,431 1,807,877 474,705 
compounds' 

Total 446,370 7,482,216 8,700,398 

Note: Off-site Releases from Sect10n 6 (off-site transfers to disposal) ofFonn R. 
'Only fume or dust forms are reportable. 

Transfers to Waste 
Broker for Disposal 

Pounds 
63,672 

21,997 

158,660 

167 

1,411 

293,299 

25,150 

1,663,942 

384,793 

917,183 

8,800 

244,027 

0 

17,316 

0 

0 

l,946,902 

5,747,319 

Total Off-site 
Releases 

Transfers 
Off-site to 

Unknownr Disposal 
Pounds Pounds 
34,720 4,432,103 

0 1,900,539 

2,225,126 10,555,529 

0 10,343 

5 1,485,431 

56,692 25,427,173 

4,092 1,242,382 

52,593 29,148,825 

103,666 36,292,950 

13,978 62,440,650 

0 50,561 

115,968 10,985,703 

0 35,796 

0 92,702 

0 1,680 

0 43,211 

226,741 207,385,036 

2,833,581 391,530,614 

r"Unknown" (disposal code M99) indicates that a facility is not aware of the type of waste management used for the toxic chemical that is sent off-site. Amounts 
reported as "unknown" transfers are treated as a form of disposal (off-site release). 
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Table 2-13. Quantities of TRI Metals and Metal Compounds in Waste, 1997 
Quantity Total Non-

Recycled Energy Recovery Treated 
Released Production- Production-

On-and Off- related related 
Chemical On-site Off-site On-site 

Pounds Pounds Pounds 
Anumony and 8,899,552 4,791,476 29,269 
antimony compounds 
Arscnie11nd 5,352,853 1,245,876 0 
11uen1c compounds 
Barium and 30,469,704 2,121,883 735,764 
barium compounds 
~ryllium and 110,428 158,981 0 
bciyllium compounds 
Cadmium and 9,027,946 1,565,571 0 
cadmium compounds 
!Chromium and 56,898,370 132,895,449 144,221 
chromium compounds 
Cobalt and 4,927,303 9,891,672 0 
cobalt compounds 
Co,PJlCf and 914,001,397 950,940,364 225,424 
copper compounds 
LcMand 556,936,521 347,664,109 328,104 
lead compounds 
Manganese and 60,269,170 110, 163,098 20,349 
manganese compounds 
Mercury and 438,003 46,999 0 
mcrcuiy compounds 
Nickel and 38,419,220 119,380,709 57,870 
nickel compounds 
Selenium and 782,528 9,693 74,135 
selenium compounds 
Silver and 4,167,289 2,316,127 0 
silver compounds 
Thallium and 0 8 90,406 
th11lhum compounds 
V11nlldium• (CAS Number 358477 21714 0 
7440·62·2) 
Zinc and 132,488,144 318,033,921 664,642 
zinc compounds• 

Total 1,823,546,905 2,001,247,650 2,370,184 

Note; Data from Section 8 of Form R. 
• Only fume or dust forms are reportable. 

Quantities of Metals and Metal Compounds 
Managed in Waste 

TRI facilities reported managing a total of 4. 72 
billion pounds of metals and metal compounds in 
waste in 1997, as shown in Table 2-13. Copper and 
its compounds ranked first with 2.03 billion pounds, 
followed by lead and its compounds (958.8 million 
pounds) and zinc and its compounds (853.8 million 
pounds). Together, these chemicals represented 
81.3% of all production-related waste of metals and 
metal compounds. 

Most metals and metal compounds in waste were 
recycled. With on-site recycling of 1.82 billion 
pounds and off-site recycling of2.00 billion pounds, 
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Off-site On-site Off-site site Waste Managed Waste Managed 
Pounds Pounds Pounds Pounds Pounds Pounds 
60,344 1,266,484 633,512 4,707,114 20,387,751 18,326 

355 139,290 1,113,238 5,161,910 13,013,522 1,885,285 

334,114 7,987,627 1,774,373 15,664,260 59,087,725 2,240,371 

0 0 1,657 65,520 336,586 0 

1,501 6,681,712 55,252 2,362,318 19,694,300 66,080 

61,953 1,685,198 6,311,835 49,957,865 247,954,891 1,339,465 

6,773 1,356,795 82,451 1,581,585 17,846,579 1,407 

3,577,430 83,422,416 6,459,054 67,283,875 2,025,909,960 3,442,336 

63,386 5,113,409 5,395,447 43,338,187 958,839,163 3,839,062 

35,897 1,809,283 5,859,604 133,536,603 311,694,004 936,905 

0 4,239 13,408 44,964 547,613 20 

62,802 6,050,029 1,688,147 14,723,550 180,382,327 194,915 

582 1 10,629 350,475 1,228,043 104,800 

29 554,600 5,621 212,189 7,255,855 2,910 

2 0 328 1,020 91,764 0 

0 440 1205 172015 553851 128 

323,753 70,976,284 18,823,298 312,500,391 853,810,433 6,770,655 

4,528,921 187,047,807 48,229,059 651,663,841 4,718,634,367 20,842,665 

this waste management option accounted for 81.1 % 
of total production-related waste management of 
metals and metal compounds. More than 90% of both 
copper and lead and their compounds was recycled. In 
contrast, only about half (52.8%) of the zinc and its 
compounds in production-related waste was managed 
by recycling. 

For all metals and metal compounds, quantities 
released on- and off-~ite totaled 651. 7 million pounds, 
the next largest waste management option for these 
substances after on- and off-site recycling. More than 
one third (36.6%) of the zinc and its compounds was 
reported as quantity released on- and off-site. 
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OSHA Carcinogens 

Some chemicals are listed in TRI because they are 
either known human carcinogens or suspeclt 
carcinogens (see Box 2-8). Known human 
carcinogens are those that have been shown to cause 
cancer in humans. Suspect carcinogens are those 
chemicals that have been shown to cause cancer in 
animals. Table 2-14 shows on- and off-site releases 
of these chemicals. 

Clarification of the Basis for Carcinc1gen 
Listings on the EPCRA Section 313 JUst of 
Toxic Chemicals 

Under section 313, a chemical does not have to be 
counted towards threshold determinations and 
release and other waste management calculations if 
it is present in a mixture below a certain 
concentration. This is known as the section 313 "de 
minim is" concentration in mixture. When the section 
313 rule was developed, BP A adopted the de 
minimis percentages from the Occupational Safety 
and Health Administration's (OSHA) Hazard 
Communication Standards (29 CFR 1910.1.900), 
because much of the information that industry would 
have relating to chemicals in mixtures would most 
likely be from the material safety data shee:t (MSDS) 
on that mixture. The OSHA de minimis limitation is 
0.1 % ifthe chemical is a known or suspect 
carcinogen by virtue of appearing in one of three 
sources: 

1. National Toxicology Program (NTP), "'Annual 
Report on Carcinogens" (Latest Edition); 

2. International Agency for Research on Cancer 
(IARC) "Monographs" (Latest Editions); or 

3. 29 CFR 1910, Subpart Z, Toxic and Hazardous 
Substances, Occupational Safety and Health 
Administration. 

The de minimis limitation is 1.0% for chemicals that 
do not meet the above OSHA carcinogen criteria. 
The carcinogen designation in the list of chemicals 
relates to any chemical that the Agency determined 
met the above OSHA criteria for the 0.1 % de minimis 
limitation. Box 2-8 shows the specific bases for 
which the individual chemical wa~ designated as a 
known or suspect carcinogen. This list was updated 
for the 1997 TRI Public Data Release, based on a 
review of the NTP, IARC, and OSHA sources. 

Certain metal compound categories have two de 
minimis limitations. For example, hexavalent 
chromium compounds and inorganic arsenic 
compounds meet the OSHA carcinogen criteria, while 
trivalent chromium compounds and organic arsenic do 
not meet the OSHA criteria. These groups are 
included in Table 2-14, because not all compounds 
meet the criteria. 

On- and Off-site Releases of OSHA 
Carcinogens 

As shown in Table 2-14, TRI facilities reported 
releases of 247 .9 million pounds of OSHA 
carcinogens, about one-tenth (9.6%) of all TRI on
and off-site releases in 1997. Releases were reported 
for 115 OSHA carcinogens out of 167 such chemicals 
on the TRI list. Air emissions of 173 .5 million pounds 
amounted to 70.0% of the total. Dichloromethane and 
styrene were released in the largest amounts, 48.4 
million pounds and 46.5 million pounds, respectively, 
and air emissions accounted for more than 90% of 
releases of both chemicals. Releases of these two 
chemicals represented 38.3% of all OSHA carcinogen 
releases. 
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Box 2-8. Basis of OSHA Carcinogen Listing for Individual Chemicals 
Chemical IARC NTP OSHA-Z Chemical IARC NTP OSHA-Z 
Acctaldchyde 2B p - 2,4-DU 2B - -
Acetamide 2B - - 2,4-D butoxyethyl esterU 2B - -
2-Acetylaminofluorene - p z 2,4-D butyl esterU 2B - -

Acrylamide 2A p - 2,4-D chlorocrotyl ester:: 2B - -
Acrylonilrilc 2A p z 2,4-D 2-ethylhexyl esterU 2B - -

2-Aminoanthraquinone - p - 2,4-D 2-ethyl-4-methylpentyl esterU 2B - -
4·Aminoazobcnzene 2B - - 2,4-Diaminoanisole 2B - -
4-Aminobiphenyl 1 K z 2,4-Diaminoanisole sulfate - p -
l-Amino-2-methylanthrnquinone - p - 4,4'-Diaminodiphenyl ether 2B - -
Amitrole 2B p - 2,4-Diaminotoluene 2B p -
o-Anisidinc 2B - - Diaminotoluene (mixed isomers) 2B p -
o-Anisidine hydrochloride - p - 1,2-Dibromo-3-chloropropane 2B p z 
Arsenic and inorganic arsenic compounds 1 Ktt z 1,2-Dibromoethane 2A p -
Asbestos (friable) 1 K z 1,4-Dichlorobenzene 2B p -
Atrazine 2B - - Dichlorobenzene (mixed isomers) 2B p -
Benzene 1 K z 3,3'-Dichlorobenzidine 2B p z 
Benzidine 1 K z 3,3'-Dichlorobenzidine dihydrochloride 2B p -
Oenzoic trichloride 2B p - 3,3'-Dichlorobenzidine sulfate 2B p -
Beryllium and beryllium compounds 1 Ptt - 1,2-Dichloroethane 2B p -
01.s(chloromcthyl)cther 1 K z Dichloromethane 2B p -
1,3-Butadiene 2A p - trans-1,3-Dichloropropene 2B - -
C.I. Acid Red 114 2B - - 1,3-Dichloropropylene 2B p -
C.I. Direct Black 38 2A p - Dichlorvos 2B - -
C.I. Direct Blue 6 2A p - Diepoxybutane 2B p -
C.I. Direct Brown 95 2A - - Di-(2-ethylhexyl)phthalate 2B p -
C.I. Food Red 5 2B - - Diethyl sulfate 2A p -
C.I. Solvent Yellow 34 (Auramine) 2B - - Diglycidyl resorcinol ether 2B p -
Cadmium and cadmium compounds 1 Ptt - Dihydrosafrole 2B - -
Carbon tetrachloride 2B p - 3,3'-Dimethoxybenzidine 2B p -
Chlordane 2B - - 3,3'-Dimethoxybenzidine dihydrochloride 2B p -
Chlorendic acid 2B p - 3,3'-Dimethoxybenzidine hydrochloride 2B p -
p-Chloronniline 2B - - 4-Dimethylaminoazobenzene 2B p z 
Chloroform 2B p - 3,3 '-Dimethy lbenzidine 2B p -
Chloromcthyl methyl ether 1 K z 3,3 '-Dimethy lbenzidine dihydrochloride 2B p -
3-Chloro-2-methyl-l-propene - p - 3,3'-Dimethylbenzidine dihydrofluoride 2B p -
Chlorophenols 2B - - Dimethylcarbamyl chloride 2A p -
p-Chloro-o-toluidine 2B - - N,N-Dimethylformamide 2B - -
Chromium (VI) compounds 1 K - 1, 1-Dimethylhydrazine 2B p -
Cobalt and cobalt compounds 2B - - Dimethyl sulfate 2A p -
Creosote 2A - - 2,4-Dinitrotoluene 2B - -
p-Crcsidine 2B p - 2,6-Dinitrotoluene 2B - -
Cuofcrron - p - 1-4-Dioxane 2B p -
Nole: The list of TRI chemicals meeting the OSHA carcinogen standard and, therefore, reported when in a mixture at a concentration level below the de minimus level 
of 0.1 %, has been updated, and this list reflects the update. 
JARC: I-The chemical is carcinogenic to humans; 2A-The chemical is probably carcinogenic to humans; 28-The chemical is possibly carcinogenic to humans. 
NTP: K-The chemical is known to be carcinogenic; P-The chemical may reasonably be anticipated to be carcinogenic. 
OSHA: Z-Thc chemical appears at 29 CFR part 1910 Subpart Z. 
tt Cenain compounds. 
U Chlorophcnoxy hcrbicdcs (IARC 28). 
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2-8. Basis of OSHA Carcinogen Listing for Individual Chemicals, continued 
~mica! IARC NTP OSHA-Z Chemical IARC NTP OSHA-Z 

'-Diphenylhydrazine p Polychlorinated biphenyls (PC8s) 2A p 
'.-D isopropyl esterU 2B Polycyclic aromatic compounds (PACs): 
~-DPtt 2B Benz(a)anthracene 2A p 
'.-D propylene glycol butyl ether esterU 28 Benzo(b )fluoranthene 2B p 
~-D sodium saltU 28 BenzoG)fluoranthene 2B p 
· ~hlorohydrin 2A p Benzo(k)fluoranthene 2B 
· yl ~crylate 2B p 8enzo(rst)pentaphene 2B 
·1yleneimine z Benzo(a)pyrene 2A p 
· ylene oxide 1 p z Dibenz( a,h)acridine 2A p 
·riylene thiourea 2B p Dibenz( a,j)acridine 2B p 
irmaldehyde 2A p z Dibenzo( a,h)anthracene 2B p 
~ptachlor 2B 7H-Dibenzo( c,g)carbazole 2B p 
~"achlorobenzene 2B p Dibenzo(a,e )pyrene 2B p 
vAamethyiphOSphoramide 2B p Dibenzo(a,h)pyrene 2B p 
vdrazine 2B p Dibenzo(a,l)pyrene 28 p 
vdrazine sulfate p 7, 12-Dimethylbenz( a)anthracene 2B 
~ad and inorganic lead compounds 2B z Indeno[l ,2,3---cd]pyrene 2B p 
mdane 28 p 5-Methylchrysene 2B p 
~copropU 2B 1-Nitropyrene 2B 
ethoxoneU 2B Potassium bromate 2B 
ethoxone sodium salttt 2B Propane sultone 2B p 
~-Metliylenebis (2-chloroaniline) 2A p beta-Propiolactone 2B p z 
~'-Methylenebis (N,N-dimethyl) benzeneamine 2B p Propyleneimine 2B p 
1'-Methylenedianiline 2B p z Propylene oxide 2B p 
~bier's ketone p Saccharin (manufacturing) 2B p 
.stard gas K Safrole 2B p 

.pha-Naphthylamine z Sodium o-phenylphenoxide 2B 
v~a-Naphthylamine 1 K z Styrene 2B 
~kel 2B p Styrene oxide 2A 
~kel compounds 1 Ptt Tetrachloroethylene 2B p 

1trilotriacetic acid p Thioacetamide 2B p 
1trobenzene 2B 4,4'-Thiodianiline 2B p 
-Nitrobiphenyl z Thiourea 2B p 
itrofen 2B p Toluene-2,4-diisocyanate 2B p 
1trogen mustard 2A Toluene-2,6-diisocyanate 2B p 
-Nitropropane 2B p Toluene diisocyanate (mixed isomers) 2B p 
-Nitrosodi-n-butylamine 2B p o-Toluidine 2B p 
-Nitrosodiethylamine 2A p o-Toluidine hydrochloride p 
-Nitrosodimethylamine 2A p z Toxaphene 2B p 
-Nitrosodi-n-propylamine 2B p Trichloroethylene 2A 
-Nitroso-N-ethylurea 2A p 2,4,6-Trichlorophenol 2B p 
-Nitroso-N-methylurea 2A p 1,2,3-Trichloropropane 2A 
-Nitrosomethylvinylamine 2B p Tris(2,3,dibromopropyl)phosphate 2A p 
-Nitrosomorpholine 2B p Trypan blue 2B 
-Nitrosonomicotine 2B p Urethane 2B p 
-Nitrosopiperidine 2B p Vinyl acetate 2B 
entachlorophenol 2B Vinyl bromide 2A 
;1enytoin 2B p Vinyl chloride 1 K z 
olybrominated biphenyls (PBBs) 2B p 2,6-Xylidine 2B 

>te: The list of TRI chemicals meeting the OSHA carcinogen standard and, therefore, reported when in a mixture at a concentration level below the de minimus level of 
1 %, has been updated, and this list reflects the update. 

\RC: 1-The chemical is carcinogenic to humans; 2A-The chemical is probably carcinogenic to humans; 28-The chemical is possibly carcinogenic to humans. 
TP: K-The chemical is known to be carcinogenic; P-The chemical may reasonably be anticipated to be carcinogenic. 
)SHA: Z-The chemical appears at 29 CFR part 1910 SubpartZ. 
j CeJ1ain compounds. 
! Chlorophenoxy herbicdes (!ARC 2B). 
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~ter 2- National Overview of 1997 Toxics Release Inventory 

Table 2-14. TRI On-site and Off-site Releases of OSHA Carcinogens, 1997 
On-site Releases 

Underground Injection 
CAS Fugitive or Nonpoint Stack or Point Air Surface Water Class I Class 11-V 

Number Chemical Air Emissions Emissions Discharges Wells Wells 
Pounds Pounds Pounds Pounds Pounds 

15-01-0 Acet11ldchyde 1,546,521 11,189,528 223,370 371,576 0 
60-35-5 Acetamide 250 0 1 1,863,202 0 
79-06-1 Acrylamide 5,440 11,838 6,355 7,074,021 0 

107-13-1 Acrylonitrile 288,966 935,603 1,229 4,031,900 0 
60-09-3 4·Aminoazobcnzene 0 0 0 6 0 
92-67-1 4-Aminobiphenyl 0 0 0 0 0 
90-04-0 o·Anisidine 1,389 72 76 0 0 

7440-38-2 Arsenic 11,167 40,392 679 0 0 
1332-21-4 Asbestos (friable} 353 6,902 2 0 0 
1912-24-9 Atrazinc 3,948 31,171 2,242 418 0 

71-43-2 Benzene 3,064,782 5,688,418 11,464 362,350 750 
98-07-7 Bcnzoic trichloride 5,915 152 0 0 0 

7440-41-7 Beryllium 36 780 27 0 0 

- Beryllium compounds 0 365 1 0 0 
542-88-1 Bis(chloromethyl) ether 4 3 0 0 0 
106-99-0 1,3-Butadicne 1,535,616 1,175,119 2,552 1,000 0 

7440-43-9 Cadmium 660 1,716 521 0 0 

- Cadmium compounds 9,311 54,901 1,934 52 0 
56-23·5 Carbon tetrachloride 121,135 236,364 315 32,958 0 

115·28-6 Chlorendic acid 0 49 0 0 0 

106-47·8 p-Chloroaniline 15,295 37 869 0 0 
67-66-3 Chloroform 2,435,839 4,769,557 164,654 26,954 0 

107-30-2 Chloromethyl methyl ether 2,079 2,076 5 0 0 
563-47-3 3-Chloro-2-mcthyl-1-propenc 145 25,837 0 0 0 

- Chlorophcnols 1,957 2,822 16 92,980 0 

6459·94·5 C.1, Acid Red 114 0 0 0 0 0 
7440-48-4 Cobalt 19,725 15,229 2,164 40 0 

- Cobalt compounds 4,475 26,931 34,650 44,624 0 
8001-58-9 Creosote 491,542 797,457 8,452 0 0 

120-71-8 p-Cresidine 1,427 1,600 0 0 0 
135-20-6 Cupferron 0 0 0 0 0 
94-75-7 2,4-D (acetic acid) 2,184 2,807 59 250 0 

1929-73-3 2,4-D butoxyethy1 ester 250 250 0 0 0 
94-80-4 2,4-D butyl ester 0 1 0 0 0 

1928-43-4 2,4-D 2-Ethylhexyl ester 2,084 3,522 0 0 0 
101-80-4 4,4'-Diaminodiphenyl ether 15 9 360 0 0 
95-80·7 2,4-Diaminotolucnc 211 1,747 0 0 0 

25376-45-8 Dlamlnotolucnc (mixed isomers) 6,632 4,822 556 27,000 0 
106-93-4 1,2-Dibromoethane 8,146 1,561 4 10 0 
106-46-7 1,4-Dichlorobcnzene 119,122 143,144 1,728 2,000 0 

25321-22-6 Dichlorobenzene (mixed isomers) 264 15,010 0 0 0 
91-94-1 3,3'-Dichlorobenzidine 5 250 0 0 0 

612-83·9 3,3'-Dichlorobenzidine dihydrochloride 0 0 0 0 0 
64969-34-2 3,3'-Dichlorobenzidine sulfate 0 0 0 0 0 

107-06-2 1,2-Dichloroethane 332,725 584,039 1,826 4,549 0 
75-09-2 Dichloromethane 16,374,955 31,290,200 9,492 528,026 0 

10061-02-6 trans-1,3-Dichloropropene 445 23 0 0 0 
542-75-6 1,3-Dichloropropylene 8,093 728 67 0 0 
62-73-7 Dichlorvos 255 250 5 0 0 

117-81-7 Di-(2-ethylhexyl) phthalate 62,161 173,340 583 0 0 
64-67-5 Diethyl sulfate 7,293 126 0 0 0 

101-90-6 Diglycidyl resorcinol ether 10 10 0 0 0 

Note: On-site Releases from Secbon 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. 

On-site Land 
Releases 

RCRA Subtitle C 
Landfills 

Pounds 
98 

0 
305,545 

47 
0 
0 
0 

500 
0 
0 

834 
0 

580 
0 
0 
0 

665 
49,460 

0 
0 
0 

106 
0 
0 
0 
0 
0 

33,197 
26,055 

0 
0 

250 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

259 
0 
0 
0 

66 
0 
0 

Off-site Releases include metals and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
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Chapter 2 - National Overview of 1997 Toxics Release Invent~ 

able 2-14. TRI On-site and Off-site Releases of OSHA Carcinogens, 1997, continued 
On-site Releases Off-site 

On-site Land Releases Releases Total On-
CAS Other Land Surface Total On-site Transfers Off- and Off-site 

Number Chemical Land!f!lls Treatment Impoundments Other Disposal Releases site to Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

75-07-0 Acetaldehyde 108,531 7,179 2,363 5 13,449,171 5,483 13,454,654 
60-35-5 Acetamide 0 0 0 0 1,863,453 0 1,863,453 
79-06-J Acrylamide 0 0 0 0 7,403,199 26,290 7,429,489 

J07-13-l Acrylonitrile 265 JO 250 255 5,258,525 4,879 5,263,404 
60-09-3 4-Aminoazobenzene 0 0 0 0 6 0 6 
92-67-J 4-Aminobiphenyl 0 0 0 0 0 0 0 
90-04-0 o-Anisidine 0 0 0 0 J,537 4 J,54J 

7440-38-2 Arsenic 3,652 2 22 6,J JO 62,524 530,960 593,484 
1332-2J-4 Asbestos (friable) 486,500 0 0 "28,000 52J,757 4,329,603 4,85J,360 
J912-24-9 Atrazine 0 388,928 0 0 426,707 J66,947 593,654 

71-43-2 Benzene 872 3,294 283 57,192 9,190,239 83,518 9,273,757 
98-07-7 Benzoic trichloride 0 0 0 0 6,067 520 6,587 

7440-41-7 Beryllium 55,500 5 38 0 56,966 5,741 62,707 
-- Beryllium compounds 390 0 0 0 756 4,602 5,358 

542-88-J Bis(chloromethyl) ether 0 0 0 0 7 0 7 
J06-99-0 J ,3-Butadiene 0 287 0 7 2,714,581 6,600 2,721,181 

7440-43-9 Cadmium 251 117 867 6,704 11,50 I 135,195 146,696 

-- Cadmium compounds 33,226 750 483,399 421,260 1,054,293 1,350,236 2,404,529 
56-23-5 Carbon tetrachloride 63 32 0 40 390,907 18,947 409,854 

l JS-28-6 Chlorendic acid 0 0 0 0 49 0 49 
106-47-8 p-Chloroanil ine 0 0 5 0 16,206 0 J6,206 
67-66-3 Chloroform 4,918 1,896 604 0 7,404,528 14,498 7,419,026 

107-30-2 Chloromethyl methyl ether 0 0 0 0 4,160 54 4,2J4 
563-47-3 3-Chloro-2-methyl-l-propene 0 0 0 0 25,982 0 25,982 

-- Chlorophenols 0 0 0 0 97,775 839 98,614 
6459-94-5 C.I. Acid Red J J4 0 0 0 0 0 0 0 
7440-48-4 Cobalt J,115 652 JS 7,212 46,152 685,258 731,410 

-- Cobalt compounds 80,311 2,797 171,972 342,777 741,734 557,124 1,298,858 
800J-58-9 Creosote 0 0 0 J,875 1,325,381 2,301,965 3,627,346 

J20-71-8 p-Cresidine 0 0 0 0 3,027 2,100 5,127 
135-20-6 Cupferron 0 0 0 0 0 0 0 
94-75-7 2,4-D (acetic acid) 0 0 0 5 5,555 6,616 12,171 

1929-73-3 2,4-D butoxyethyl ester 0 0 0 0 500 0 500 
94-80-4 2,4-D butyl ester 0 0 0 0 1 0 I 

1928-43-4 2,4-D 2-Ethylhexyl ester 0 0 0 0 5,606 2,036 7,642 
101-80-4 4,4'-Diaminodiphenyl ether 0 0 0 0 384 58 442 
95-80-7 2,4-Diaminotoluene 0 0 0 0 1,958 0 1,958 

25376-45-8 Diaminotoluene (mixed isomers) 0 0 0 8 39,018 284,524 323,542 
106-93-4 1,2-Dibromoethane 0 1 0 0 9,722 5,116 14,838 
106-46-7 1,4-Dichlorobenzene 1,800 0 0 160 267,954 289 268,243 

25321-22-6 Dichlorobenzene (mixed isomers) 0 0 0 0 15,274 9 15,283 
91-94-1 3,3'-Dichlorobenzidine 0 0 0 0 255 7,400 7,655 

612-83-9 3,3'-Dichlorobenzidine dihydrochloride 0 0 0 0 0 0 0 
64969-34-2 3,3'-Dichlorobenzidine sulfate 0 0 0 0 0 0 0 

107-06-2 1,2-Dichloroethane 0 0 0 27 923,166 120,476 1,043,642 
75-09-2 Dichloromethane 2,200 12 0 8,709 48,213,853 226,085 48,439,938 

1006J-02-6 trans-1,3-Dichloropropene 0 0 0 0 468 3 471 
542-75-6 1,3-Dichloropropylene 0 0 0 0 8,888 0 8,888 

62-73-7 Dichlorvos 0 0 0 0 510 0 510 
117-81-7 Di-(2-ethylhexyl) phthalate 70,812 126 0 s 307,093 995,038 1,302,131 
64-67-5 Diethyl sulfate 0 0 0 0 7,419 0 7,419 

101-90-6 Diglycidyl resorcinol ether 0 0 0 0 20 0 20 

'lote: On-site Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. 
:>ff-site Releases include metals and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
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-pter 2- National Overview of 1997 Toxics Release Inventory 

Table 2-14. TRI On-site and Off-site Releases of OSHA Carcinogens, 1997, continued 
On-site Releases 

On-site Land 
Underground Injection Releases 

CAS Fugitive or Nonpoint Stack or Point Air Surface Water Class I Class 11-V RCRA Subtitle 
Number Chemical Air Emissions Emissions Discharges Wells Wells C Landfills 

Pounds Pounds Pounds Pounds Pounds Pounds 
94-58·6 Dihydrosafrole 500 5 0 0 0 0 

1l9·90-4 3,3'-Dimethoxybenzidinc 0 0 0 0 0 0 
20325-40-0 3,3'-Dimcthoxybcnzidine dihydrochloride 0 0 0 0 0 0 

612-82-8 3,3'-Dimethylbcnzidinc dihydrochloride 0 0 0 0 0 0 
79-44-7 Dimethylcarbamyl chloride 3 115 0 0 0 0 
68-12-2 N,N-Dimethylformamide 315,017 1,030,948 45,694 730,005 0 750 
57-14-7 1,1-Dimcthyl hydrazine 751 151 0 0 0 0 
77-78-1 Dimethyl sulfate 4,303 196 0 0 0 0 

121-14-2 2,4-Dinitrotoluene 1,798 3 90 0 0 0 
6-06-20-2 2,6-Dinitrotoluene 437 I 24 0 0 0 
123-91-1 1,4-Dioxane 43,031 98,231 196,272 0 0 0 
120·36·5 2,4-DP 7 250 0 0 0 0 

2702·72·9 2,4-D sodium salt 0 0 0 0 0 0 
106-89-8 Epichlorohydrin 220,224 94,025 9,304 0 0 1 
140-88-5 Ethyl acrylate 68,574 114,547 159 0 0 0 
151-56-4 Ethylcncimine 0 6 0 0 0 0 
75-21-8 Ethylene oxide 272,532 653,838 3,634 15,147 0 0 
96-45-7 Ethylene thiourea 5 281 0 0 0 0 
50-00-0 Formaldehyde 1,675,452 9,859,116 246,857 9,905,754 0 28 

118-74-1 Hcxachlorobenzene 125 29 276 139 0 0 
302·01-2 Hydrazine 8,094 3,565 12 0 0 0 

I 0034-93·2 Hydrazine sulfate 0 0 0 110,000 0 0 
7439-92-1 Lead 110,461 314,427 14,718 0 0 177,574 

58-89-9 Lindane 43 II 5 0 0 0 
93-65-2 Mccoprop 270 1,005 0 0 0 0 
94-74-6 Methoxone 255 500 0 0 0 250 

I 01-14-4 4,4'-Mcthylenebis(2-chloroaniline) 2,256 IO 0 0 0 0 
I 01-61-1 4,4'-Mcthylcncbis(N,N-dimethyl) 0 0 0 0 0 0 

bcnzcncamine 
I 01-77·9 4,4'-Mclhylcnedianiline 8,182 1,039 86 15,050 0 0 
90-94·8 Michlcr's ketone 0 401 0 0 0 0 

134·32·7 alpha-Naphthylamine 0 0 0 0 0 0 
7440-02-0 Nickel 162,785 248,773 24,911 25,642 0 12,688 

- Nickel compounds 78,599 275,015 93,440 116,434 0 117,245 
139-13-9 Nitrilotriacetic acid 0 0 7,474 2,400 0 0 
98·95·3 Nitrobcnzene 23,483 40,831 299 638,059 0 7 
79-46-9 2-Nitropropane 13,961 9,766 2,789 0 0 0 
87-86-5 Pcntachlorophcnol 1,966 5,082 952 0 0 28,000 
57-41·0 Phcnytoin 0 I 0 0 0 0 

- Polybrominated biphenyls 0 0 0 0 0 0 
1336-36-3 Polychlorinated biphcnyls (PCBs) 0 0 0 0 0 6,794 

- Polycyclic aromatic compounds 115,825 379,411 1,652 0 0 673 
7758·0 l ·2 Potassium bro mate 250 5 0 0 0 0 
1120-71-4 Propane sultone 0 0 0 0 0 0 

75-55-8 Propylencimine 190 40 0 0 0 0 
75-56·9 Propylene oxide 196,218 347,385 22,961 11,700 0 0 
81-07-2 Saccharin (manufacturing) 150 21 0 0 0 0 
94·59-7 Safrole 500 5 0 0 0 0 

I 00-42-5 Styrene 10,826,037 33,300,628 43,954 202,387 0 61,302 
96·09·3 Styrene oxide 0 II 0 0 0 0 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. 
Oll'·sltc Releases include metals and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
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Chapter 2 - National Overview of 1997 Toxics Release lnven~ 

able 2-14. TRI On-site and Off-site Releases of OSHA Carcinogens, 1997, continued 
On-site Releases Off-site 

On-site Land Releases Releases Total On-
CAS Other Land Surface Total On-site Transfers Off- and Off-site 

Number Chemical Land Iii ls Treatment Impoundments Other Disposal Releases site to Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

94-58-6 Dihydrosafrole 0 0 0 0 505 0 505 
119-90-4 3,3'-Dimethoxybenzidine 0 0 0 0 0 0 0 

20325-40-0 3,3'-Dimethoxybenzidine dihydrochloride 0 0 0 0 0 0 0 
612-82-8 3,3'-Dimethylbenzidine dihydrochloride 0 0 0 0 0 0 0 

79-44-7 Dimethylcarbamyl chloride 0 0 0 0 118 0 118 
68-12-2 N,N-Dimethylformamide 250 0 0 32 2,122,696 292,012 2,414,708 
57-14-7 l, I-Dimethyl hydrazine 0 0 0 0 902 437 1,339 
77-78-1 Dimethyl sulfate 0 0 0 0 4,499 2,308 6,807 

121-14-2 2,4-Dinitrotoluene 0 0 0 0 1,891 0 1,891 
606-20-2 2,6-Dinitrotoluene 0 0 0 0 462 0 462 
123-91-1 1,4-Dioxane 0 4,609 0 0 342,143 305,787 647,930 
120-36-5 2,4-DP 0 0 0 0 257 0 257 

2702-72-9 2,4-D sodium salt 0 0 0 0 0 0 0 
106-89-8 Epichlorohydrin 2,008 2 0 7,499 333,063 4,016 337,079 
140-88-5 Ethyl acrylate 0 0 513 0 183,793 4,821 188,614 
151-56-4 Ethyleneimine 0 0 0 0 6 0 6 
75-21-8 Ethylene oxide 0 981 0 5 946,137 52 946,189 
96-45-7 Ethylene thiourea 0 0 0 0 286 5,657 5,943 
50-00-0 Formaldehyde 57,651 5,730 49,388 496 21,800,472 157,083 21,957,555 

118-74-1 Hexachlorobenzene 0 0 0 0 569 12,038 12,607 
302-01-2 Hydrazine 0 0 0 250 11,921 30,430 42,351 

10034-93-2 Hydrazine sulfate 0 0 0 0 110,000 0 110,000 
7439-92-1 Lead 397,266 5 101,197 3,553,799 4,669,447 5,827,004 10,496,451 

58-89-9 Lindane 0 0 0 0 59 753 812 
93-65-2 Mecoprop 0 0 0 5 1,280 250 1,530 
94-74-6 Methoxone 0 0 0 0 1,005 4,853 5,858 

101-14-4 4,4'-Methylenebis(2-chloroaniline) 0 0 0 0 2,266 0 2,266 
101-61-1 4,4'-Methylenebis(N,N-dimethyl) 0 0 0 0 0 0 0 

benzeneamine 
101-77-9 4,4'-Methylenedianiline 0 0 0 0 24,357 16,765 41,122 
90-94-8 Michler's ketone 0 0 0 0 401 0 401 

134-32-7 alpha-Naphthylamine 0 0 .0 0 0 0 0 
7440-02-0 Nickel 122,538 2,173 17,048 83,202 699,760 3,872,894 4,572,654 

-- Nickel compounds 538,218 5,040 1,167,055 2,541,933 4,932,979 7,112,809 12,045,788 
139-13-9 Nitrilotriacetic acid 0 0 0 0 9,874 0 9,874 
98-95-3 Nitrobenzene 0 0 0 0 702,679 240 702,919 
79-46-9 2-Nitropropane 0 0 0 0 26,516 25 26,541 
87-86-5 Pentachlorophenol 5,047 0 0 250 41,297 66,982 108,279 
57-41-0 Phenytoin 0 0 0 0 1 12,420 12,421 

-- Polybrominated biphenyls 0 0 0 0 0 0 0 
1336-36-3 Polychlorinated biphenyls (PCBs) 0 0 0 0 6,794 980,846 987,640 

-- Polycyclic aromatic compounds 5,786 5,339 2,067 1,042 511,795 1,394,568 1,906,363 
7758-01-2 Potassium bromate 0 0 0 0 255 0 255 
1120-71-4 Propane sultone 0 0 0 0 0 0 0 

75-55-8 Propyleneimine 0 0 0 0 230 0 230 
75-56-9 Propylene oxide 200 436 0 251 579,151 29,904 609,055 
81-07-2 Saccharin (manufacturing) 0 0 0 0 171 1,400 1,571 
94-59-7 Safrole 0 0 0 0 505 0 505 

I 100-42-5 Styrene 418,188 8,500 509 48,551 44,910,056 1,583,171 46,493,227 
96-09-3 Styrene oxide 0 0 0 0 11 0 11 

Note: On-site Releases from Sectton 5 of Form R. Off-site Releases are from Section 6 (transfers off-site.to disposal) of Form R. 
Off-site Releases include metals and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
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Table 2-14. TRI On-site and Off-site Releases of OSHA Carcinogens, 1997, continued 
On-site Releases 

On-site Land 
Underground Injection Releases 

CAS Fugitive or Nonpoint Stack or Point Air Surface Water Class I Class 11-V RCRA Subtitle 
Number Chemical Air Emissions Emissions Discharges Wells Wells C Landfills 

Pounds Pounds Pounds Pounds Pounds Pounds 
127-18-4 Tctrachlorocthylene 2,741,951 4,143,117 2,282 15,118 0 0 
62-56-6 Thiourca 982 44 347 5,000 0 0 

584-84·9 Tolucnc-2,4-diisocyanatc 3,673 2,830 5 0 0 0 
91-08·7 Tolucnc-2,6-diisocyanate 1,019 1,781 0 0 0 0 

26471-62-5 Tolucncdiisocyanate (mixed isomers) 19,274 32,530 255 0 0 0 
95-53-4 o-Toluldinc 32,824 7,667 273 7,440 0 0 
79-01-6 Trichlorocthylcne 8,943,064 8,643,261 563 986 0 0 
88..()6-2 2.4,6-Trichlorophenol 119 13 27 0 0 0 
96-18-4 1,2,3-Trichloropropane 12,561 785 62 0 0 0 
51-79-6 Urethane 0 0 0 0 0 0 

108-05-4 Vinyl acetate 738,057 2,610,895 2,669 119,320 0 18 
593-60-2 Vinyl bromide 130 5,300 0 0 0 0 
75-01-4 Vinyl chloride 258,419 661,265 82 370 0 0 
87-62-7 2,6-Xylidine I 51 0 0 0 0 

Subtotal 53,397,185 120,125,971 1,198,386 26,384,867 750 822,992 

Total for All TRI Chemicals 317,233,311 1,014,430,575 218,371,961 219,070,242 443,656 20,472,578 

Note: On·slle Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. 
Off-site Releases include metals and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 

Quantities of OSHA Carcinogens Managed in 
Waste 

TRI facilities managed 3.67 billion pounds of OSHA 
carcinogens in waste in 1997, as shown in Table 2-15. 
This total represented 14.8% of production-related 
waste for all TRI chemicals. Three-quarters (73.6%) of 
the OSHA carcinogens in waste were treated on-site 
(l .38 billion pounds) or recycled on-site (1.32 billion 
pounds). 

Creosote ranked first among OSHA carcinogens for 
production-related waste managed with 937.3 million 
pounds. Most (92.3%) of the creosote was treated on
site-865.4 millfon pounds. No other OSHA 
carcinogen exceeded 100 million pounds of on-site 
treatment. 

Vinyl chloride and lead ranked second and third, 
respectively, among OSHA carcinogens for total 
production-related waste managed in 1997. The 455.0 
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million pounds of vinyl chloride in waste included 
398.4 million pounds managed by on-site recycling. 
Production-related waste for lead totaled 279.8 million 
pounds, and that quantity included 223.5 million 
pounds recycled on-site. These were the largest 
amounts of on-site recycling among OSHA 
carcmogens. 

Chemicals Affecting Children's Health 

Children are especially vulnerable to toxic chemicals 
for a number of reasons, including their body weight 
relative to food and air intake, their behavior (play) 
patterns that result in the potential for higher outdoor 
exposures, their developing systems, and their relative 
inability to identify and protect themselves from 
exposures that are not obvious threats. For those 
reasons, parents may wish to use TRI information to 
identify chemicals that may be of potential concern for 
their children's development. 
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Table 2-14. TRI On-site and Off-site Releases of OSHA Carcinogens, 1997, continued 
On-site Releases Off-site 

On-site Land Releases Releases Total On- and 
CAS Other Land Surface Total On-site Transfers Off- Off-site 

Number Chemical Landfills Treatment Impoundments Other Disposal Releases site to Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

127-18-4 Tetrachloroethylene 0 I 5 5,068 6,907,542 24,753 6,932,295 
62-56-6 Thiourea 0 0 250 ' 0 6,623 4,212 10,835 

584-84-9 Toluene-2,4-diisocyanate 0 0 0 0 6,508 6,178 12,686 
91-08-7 Toluene-2,6-diisocyanate 0 0 0 0 2,800 1,360 4,160 

26471-62-5 Toluenediisocyanate (mixed isomers) 0 0 0 359 52,418 37,897 90,315 
95-53-4 o-Toluidine 0 0 0 5 48,209 3,151 51,360 
79-01-6 Trichloroethylene 0 0 0 3,975 17,591,849 176,747 17,768,596 
88-06-2 2,4,6-Trichlorophenol 0 0 0 0 159 0 159 
96-18-4 1,2,3-Trichloropropane 0 0 0 0 13,408 13 13,421 
51-79-6 Urethane 0 0 0 0 0 500 500 

108-05-4 Vinyl acetate 1,316 0 831 3 3,473,109 28,974 3,502,083 

593-60-2 Vinyl bromide 0 0 0 0 5,430 0 5,430 
75-01-4 Vinyl chloride 1 0 0 0 920,137 90,248 1,010,385 
87-62-7 2,6-Xylidine 0 0 0 0 52 0 52 

Subtotal 2,398,875 438,904 1,998,681 7,127,076 213,893,687 33,972,571 247,866,258 

Total for All TRI Chemicals 93,639,517 5,794,667 96,952,876 130,044,872 2,116,454,255 461,098,829 2,577,553,084 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. 
Off-site Releases include metals and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 

Beginning with the 1995 reporting year, EPA added 
286 toxic chemicals to the TRI list. A full one-third of 
these chemicals were added because of the 
developmental effects they can cause. These chemicals 
may cause effects such as structural abnormalities, 
reduced birth weight, non-viable births (as shown in 
animal studies) as well as effects upon a growing child. 
In 1997, on- and off-site releases of these chemicals 
totaled 11.5 billion pounds. Table 2-16 details the 
releases of the top 10 of these chemicals. With 6.5 
million pounds, the solvent N-methyl-2-pyrrolidone 
(NMP) ranked first among developmental toxins for 
total on- and of~site releases. Air emissions~ reported 
by facilities in.many industry sectors, constituted the 
majority ofNMP releases, totaling 3.1 million pounds. 
Two facilities in the chemical manufacturing industry 
(SIC code 28) reported most of the underground 
injection of NMP-one reporting 1.8 million pounds 
and the other 749,000 pounds (both to Class I wells). 
NMP is used as a solvent, including applications in 
extraction, separation, and recovery of aromatics. ; 

Nitrate Compounds and Children's Health 

Of the chemicals added in the 1995 reporting year, 
nitrate compounds were released in the greatest 
amounts in the 1997 reporting year. Since modem 
water treatment plants are required to monitor and 
control nitrate levels in drinking water, exposure to 
these compounds is limited. In addition to causing 
adverse environmental impacts, nitrates have been 
linked to infantile methemoglobinemia, or "blue-baby" 
syndrome. This condition, which occurs in human 
infants exposed to aqueous solutions of nitrate ion and 
which can cause damage to developing organs and 
death, is caused by the reduced capacity of the blood to 
carry oxygen. Infants 0-3 months of age are the most 
sensitive population to nitrate-induced 
methemoglobinemia. This is primarily due to their 
higher stomach pH which favors the growth of nitrate
reducing bacteria, the immaturity of their metabolic 
enzyme systems, and reduced capacity of their 
erythrocytes to reduce methemoglobinemia to 
hemoglobin. Information concerning this chemical is 
important to a family's right-to-know. 
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Table 2~15. Quantities of OSHA Carcinogens in Waste, 1997 
Total 

Quantity Production- Non-
Re£l:cled Ener!ll'. Recove!:l'. Treated Released related Production-

CAS On-and Waste related 
Number Chrmltal On-site Off-site On-site Off-site On-site Off-site Off-site Managed Waste Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
15-07·0 Acctaldchydc 332,000 33 9,848,731 56,699 15,532,164 1,192,757 13,449,700 40,412,084 10,453 

60-3S·S Acct amide 0 0 64,008 145 I 194 1,863,448 1,927,796 0 
79.Q6.I Aayl1111hle 2,266 3 86,000 13,306 144,607 219,594 7,427,483 7,893,259 4,010 

107-13-1 Acrylonilrilc 12,690,465 58,092 5,300,722 198,012 10,143,286 1,170,267 5,329,623 34,890,467 1,602 

60-09-3 '4·Ammoll0bcnzcnc 0 0 0 0 0 76 6 82 0 
92-67-1 '4-Aminobiphenyl 0 0 0 0 100,000 190 0 100,190 0 
90-0'4-0 o-Anisidinc 0 0 1,315 0 3,867 6,925 1,541 13,648 0 

7440-38-2 Arsonic 1,546,013 433,597 0 0 69,967 10,075 113,610 2,173,262 15,011 
1332·21-4 Asbestos (friable) 195,118 0 0 0 667,313 709,910 5,382,618 6,954,959 273,483 

1912·24·9 Atrazinc 250 0 0 0 342,091 126,897 806,780 1,276,018 250 
71-43·2 Benzene 46,015,599 381,821 60,211,346 1,146,425 47,653,556 2,274,444 9,202,991 166,886, I 82 62,271 

98°07-7 Bcnzoic tri'chloridc 0 0 0 22,000 210,000 0 6,596 238,596 0 
7~40-41·7 Beryllium 110,428 120,381 0 0 0 14 61,323 292,146 0 

- Beryllium compounds 0 38,600 0 0 0 1,643 4,197 44,440 0 

S42°SS·I Dis(chloromcthyl) ether 0 0 0 0 6,500 0 7 6,507 0 
I 06·99·0 1,3-Butadicnc 5,481,906 14,451,023 40,873,920 57,787 65,299,067 314,610 2,210,086 128,688,399 510,546 

7440-43°9 Cadmium 1,090,072 310,225 0 0 33,925 10,497 128,622 1,573,341 0 
- Cadmium compounds 7,937,874 1,255,346 0 1,501 6,647,787 44,755 2,233,696 18,120,959 66,080 

56-23·5 Catbon tetrachloride 2,801,998 139,227 983,907 37,782 42,300,623 1,158,420 382,418 47,804,375 11,773 

llS-28-6 Chloccndic acid 0 0 0 0 0 914 49 963 0 
106-47-S p-Cbloroanilinc 0 0 46,000 400 0 5,815 16,898 69,113 0 

67-66·3 Chlorofonn 5,675,765 735,446 5,823,214 314,634 16,142,192 1,548,310 7,389,584 37,629,145 17,372 

107-30.2 Chloromclhyl methyl ether 0 0 0 0 12,823 0 4,227 17,050 0 
563-47-3 3-Chloco-2-mcthyl-1-propcnc 0 0 0 0 625,186 14,191 25,983 665,360 0 

- Chlorophcnols 2,897,377 0 0 JOO 237,504 5,540 97,871 3,238,392 749 
6459-94-S CJ. Acid Red 114 0 0 0 0 0 0 0 0 0 
7440-48-4 Cobalt 4,423,572 7,919,086 0 0 147,031 24,592 277,126 12,791,407 3 

- Cobalt compounds 503,731 1,972,586 0 6,773 1,209,764 57,859 1,304,459 5,055,172 1,404 
1001-ss.9 Creosote 66,432,245 1,700,000 702,717 67,254 865,430, 718 362,602 2,606,664 937,302,200 497,301 

120-71·1 p-Crciidinc 0 0 0 0 0 32,491 5,127 37,618 0 
13S·20-6 C'llpfcnon 0 0 2,595 0 0 0 0 2,595 0 
94.75.7 2,4·0 (acetic acid) 98,184 0 0 0 29,710 46,125 11,467 185,486 191 

1929-73·3 2,4·0 butoxycthyl ester 0 0 0 0 0 0 349 349 0 
9'4·80-4 2,4·0 butyl ester 0 0 92,200 34 9,362 2 I 101,599 0 

1928-43-4 2,4·0 2·Ethylhexyl ester 3,982 0 0 0 0 11,151 7,540 22,673 0 
101-S0-4 4,4'-Dfammodiphcnyl ether 0 0 0 0 150 6,272 379 6,801 0 
9S·80.7 2,4-Diaminotolucne 0 0 0 0 74,135 275 1,747 76,157 0 

25376-45·1 Duuninotolucnc 0 0 2,871,215 2,891,505 534,411 779,888 47,547 7,124,566 280,003 
(mixed isomers) 

106-93-4 1.2.0ibromocthane 0 0 0 30,740 11,862 645 9,611 52,858 0 
106-46-7 I ,'4·Dichlorobenzcne 2,638,810 0 133,690 2,073 1,793 197,383 340,436 3,314,185 38 

25321·22-6 Dlcltlorobenzcnc 0 0 293,565 745 230,056 10,523 15,282 550,171 0 
(mixed isomers) 

91-94·1 3,3'-Dichlorobcnzidinc 0 0 0 0 7,400 74,000 7,300 88,700 0 
612·83·9 3,l'·Dichlorobenzidinc 0 0 0 0 12,378 38,000 0 50,378 0 

di hydrochloride 

64969-34·2 3,3'-0ichlorobenzidine sulfate 0 0 0 0 750 3,800 0 4,550 0 
107.()6.2 1,2-Dichlorocthane 50,816,240 17,461,011 47,830,815 420,603 53,835,059 1,741,248 902,553 173,007,529 27,434 
75-09.2 Dichlocomcthanc 115,695,827 11,621,741 8,620,172 3,659,871 20,671,899 13,076,828 48,751,274 222,097,612 70,356 

I 0061-<12·6 tnms· 1,3-Dichloropropcne 11,000 160 12,144,000 124 6,590 500 465 12,162,839 0 
542·75-6 1,3.0ichloropropylcnc 9,445,000 240 14,000,000 4,320 2,229,589 42,522 8,787 25,730,458 48 

62·73-7 Dich!Ol'VOS 0 0 0 0 10 50 1,306 1,366 0 
117-Sl-7 Di-(2-cthylhcxyl) phlhalnte 2,840,681 1,699,965 1,298,057 311,076 238,989 257,221 1,120,306 7,766,295 5,272 
64-67-S Diethyl sulfate 0 0 0 3,699,098 2,673 394 4,775 3,706,940 118 

101-90-6 Diglyc:idyl rcsoccinol ether 0 0 0 800 0 0 15 815 0 
94·SS-6 Dihydrosafrolc 0 0 0 0 0 53 100 153 0 

119-90-4 3,3'-0imclhoxybenzidinc 0 0 0 0 0 0 0 0 0 

20325-40·0 3,3'-Dimcthoxybcnzidinc 0 0 0 0 10 0 0 IO 0 
dihydnxhloride 

612·82·1 3,l'·Dimcthylbenzidine 0 0 0 0 0 0 0 0 0 
dihydrod1loridc 

79-44-7 Dimclhylcarblllllyl chloride 0 0 0 0 25,445 0 118 25,563 0 
61·12-2 N N-Dimelhvlformamidc 7 815 007 268.701 11.766 149 5590193 14 497 941 4 913 049 3 176 537 48 027 577 2 555 

Note: Data from Section 8 ofFonn R. 
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able 2-15. Quantities of OSHA Carcinogens in Wa~~te, 1997, continued 
Total 

Quantity Production- Non-
Rec:i:cied Energx Recove!::!'. Treated Released related Production-

CAS On-and Waste related 
Number Chemical On-site IDff-site On-site Off-site On-site Off-site Off-site Managed Waste Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
57-14-7 1,1-Dimethyl hydrazine 0 2 0 1,900 2,314 796 905 5,917 0 
77-78-1 Dimethyl sulfate 0 54,525 62,628 0 10,457 2,323 4,223 134,156 0 

121-14-2 2,4-Dinitrotoluene 0 1,500 50,182 5,363 35,419 1,500 1,883 95,847 0 
606-20-2 2,6-Dinitrotoluene 0 0 477 0 17,119 110 462 18,168 0 
123~91-I 1,4-Dioxane 620,000 4 1,269,899 927,524 1,292,021 117,066 725,779 4,952,293 11 
120-36-5 2,4-DP 3,000 0 0 0 0 11 9 3,020 192 

2702-72-9 2,4-D sodium salt 0 0 0 •O 18,993 0 0 18,993 0 
106-89-8 Epichlorohydrin 20,870,748 17,715 5,878,951 83,883 6,048,675 1,329,239 317,147 34,546,358 3,583 

140-88-5 Ethyl acrylate 390,000 40,206 16,473,174 832,383 329,187 160,956 184,447 18,410,353 285 
151-56-4 Ethyleneimine 0 0 0 0 22,000 0 6 22,006 0 
75-21-8 Ethylene oxide 70,880 1,610 38,000 7 11,312,884 105,228 598,688 12,127,297 389,284 

96-45-7 Ethylene thiourea 780 0 0 0 0 4,170 5,334 10,284 0 

50-00-0 Formaldehyde 90,741,776 643,236 14,449,258 411,094 83,203,482 3,436,540 21,883,140 214,768,526 22,015 

118-74-1 Hexachlorobenzene 7,100 4 140,000 4,172 1,690,651 21,984 12,622 1,876,533 II 
302-01-2 Hydrazine 25 41 0 650 248,339 21,912 32,825 303,792 190 

10034-93-2 Hydrazine sulfate 0 0 0 0 1,700 0 110,002 111,702 0 
7439-92-1 Lead 223,496,228 44,515,712 272,104 12,544 1,910,946 839,391 8,771,387 279,818,312 108,510 

58-89-9 Lindane 84 0 0 0 0 2,790 67 2,941 0 
93-65-2 Mecoprop 1,750 0 0 0 740 1,335 551 4,376 96 
94-74-6 Methoxone 3,391 0 0 0 0 271 6,361 10,023 96 

101-14-4 4,4'-Methylenebis(2-chloroaniline) 0 0 0 2,956 0 7,809 2,004 12,769 0 
101-61-1 4,4'-Methylenebis(N,N-dimethyl) 0 0 0 0 0 0 0 0 0 

benzeneamine 
101-77-9 4,4'-Methylenedianiline 3,700 138 960,204 5,478 97,414 71,650 36,244 1,174,828 0 
90-94-8 Michler's ketone 0 0 0 230 0 0 401 631 0 

134-32-7 alpha-Naphthylamine 0 0 0 0 0 0 0 0 0 
7440-02-0 Nickel 29,304,518 87,1:62,134 26,213 57,392 1,398,988 646,126 3,953,432 122,548,803 4,374 

- Nickel compounds 9,114,702 32,218,575 31,657 5,410 4,651,041 1,042,021 10,770,118 57,833,524 190,541 
139-13-9 Nitrilotriacetic acid 0 0 0 0 1,238,653 12,140 9,874 1,260,667 0 
98-95-3 Nitrobenzene 1,432,350 0 2,229,827 6,795 1,150,986 1,298,784 704,915 6,823,657 1,520 
79-46-9 2-Nitropropane 0 0 1,165,892 837 53,022 5,803 26,516 1,252,070 0 
87-86-5 Pentachlorophenol 1,282,753 0 o· 7,282 10,928 112,876 31,703 1,445,542 82,213 
57-41-0 Phenytoin 0 0 0 0 180 950 13,000 14,130 0 

- Polybrominated biphenyls 0 5,071 0 0 0 0 549 5,620 0 
1336-36-3 Polychlorinated biphenyls (PCBs) 0 1,400 0 0 0 62,928 8,994 73,322 981,191 

- Polycyclic aromatic compounds 1,335,135 ~i99,044 7,624,658 56,921 1,147,152 13,441 1,881,453 12,657,804 9,078 
7758-01-2 Potassium bromate 0 0 53,129 2 0 0 455 53,586 0 
1120-71-4 Propane sultone 0 0 0 0 4,900 120 0 5,020 0 

75-55-8 Propyleneimine 0 0 0 0 4,000 0 230 4,230 0 
75-56-9 Propylene oxide 1,475,188 0 13,432,224 81,598 13,013,027 624,849 625,866 29,252,752 3,929 
81-07-2 Saccharin (manufacturing) 0 0 0 0 10,000 10 1,600 11,610 0 
94-59-7 Safrole 0 0 0 0 I 25 100 126 0 

100-42-5 Styrene 15,296,876 1,109,081 26,721,098 7,388,173 10,169,393 4,250,300 44,387,903 109,322,824 283,482 

96-09-3 Styrene oxide 0 0 30,000 0 0 0 11 30,011 0 
127-18-4 Tetrachloroethylene 40,942,533 8,921,720 4,556,500 1,232,892 17,289,521 1,173,229 6,844,562 80,960,957 13,494 
62-56-6 Thiourea 4,456 872 0 0 12,779 11,821 9,087 39,015 0 

584-84-9 Toluene-2,4-diisocyanate 317 389 0 29,423 1,596 9,715 10,992 52,432 21,320 
91-08-7 Toluene-2,6-diisocyanate 79 0 0 2,754 714 2,111 2,750 8,408 439 

26471-62-5 Toluenediisocyanate (mix~d isomers) 6,300 1,235 16,421,251 39,793 720,297 910,358 56,838 18,156,072 30,757 
95-53-4 o-Toluidine 60 0 232,012 48,861 160,399 83,592 48,194 573,118 69 
79-01-6 Trichloroethylene 136,927,893 5,812,121 5,788,807 876,284 3,793,003 1,354,282 17,415,699 171,968,089 388,927 
88-06-2 2,4,6-Trichlorophenol 0 0 0 0 1,014,286 0 159 1,014,445 0 
96-18-4 1,2,3-Trichloropropane 1,500,000 0 680,000 470 1,224,000 8,635,576 13,473 12,053,519 14 
51-79-6 Urethane 0 0 0 0 0 0 1,500 1,500 0 

108-05-4 Vinyl acetate 827,369 93,926 21,696,559 13,187,593 17,449,172 1,146,917 3,446,620 57,848,156 18,204 
593-60-2 Vinyl bromide 0 0 46,470 17 74 I 5,400 51,962 0 
75-~l-4 Vinyl chloride 398,418, 771 82,698 21,752,907 17,663 33,633,983 134,349 957,085 454,997,456 6,426 
87-62-7 2,6-Xylidine 0 0 43,038 5,500 11 0 52 48,601 0 

Subtotal 1,321,580,172 24 l ,~l50,243 385,121,457 43,867,844 1,379,774,631 58,150,916 238,664,245 3,669,009,508 4,418,574 

Total for All TRI Chemicals 7,986,618,922 2,390,787,879 3,805,792,208 525,610,064 7,012,922,513 536,021,338 2,467,643,821 24,725,396,745 37,761,187 

'llote: Data from Section 8 of Form R. 

2-4~ 



pter 2 - National Overview of 1997 Toxics Release Inventory 

Table 2-16. TRI On-site and Off-site Releases for Some Developmental Toxins, Added to TRI for 1995 Reporting Year, Top 10 
Chemicals for Total Releases, 1997 

On-site Releases 

CAS Fugitive or Nonpoint Stack or Point Surface Water Underground Injection 
Number Chemical Air Emissions Air Emissions Discharges Class I Wells Class 11-V Wells 

Pounds Pounds Pounds Pounds Pounds 
872-50-4 N-Methyl-2-pyrrolidone 843,385 2,281,899 27,896 2,570,958 41,000 
I 08·93-0 Cyclohexanol 66,226 113,397 420 3,616,560 0 

- Nicotine and salts 20,146 414,803 956 0 0 
128·04· I Sodium dimcthyldithiocarbamate 12,778 4,906 10 0 0 

1918-00-9 Dicamba 250 791 26 65,535 0 
122-34·9 Simazine 505 2,434 348 0 0 

1689·99-2 Bromoxynil octanoate 1,136 250 0 0 0 
333-41-S Diazinon 26 13,798 15 0 0 
759-94-4 Ethyl dipropylthiocarbamate 1,588 620 113 9,501 0 

1918-16-7 Propachlor 0 50 0 0 0 

Subtotal 946,040 2,832,948 29,784 6,262,554 41,000 

Total for Developmental 951,767 2,848,683 31,959 6,273,247 41,000 
Toxins Added to TRI for 
1995 Renorting Year 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. 
Off-site: Releases include metals and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 

Table 2-16. TRI On-site and Off-site Releases for Some Developmental Toxins, Added to TRI for 1995 Reporting Year, Top 10 
Chemicals for Total Releases, 1997, continued 
,1 On-site Releases Off-site Releases 

On-site Land Releases Total 

CAS RCRA Total Transfers On-and 
Subtitle C Other Land Surface Other On-site Off-site to Off-site 

Number Chemical Landfills Landfills Treatment Impoundments Disposal Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

872-50-4 N-Mcthyl-2-pyrrolidonc 4,841 186,094 4,770 4,447 9,127 5,974,417 528,483 6,502,900 
108-93·0 Cyclohexanol 0 0 12 0 0 3,796,615 810 3,797,425 

- Nicotine and salts 0 0 0 0 0 435,905 351,431 787,336 
128-o4-I Sodium 0 0 0 0 0 17,694 126,741 144,435 

dimethyldithiocarbamate 
1918-00-9 Dicamba 0 0 0 0 0 66,602 2,180 68,782 

122-34-9 Simazine 0 0 0 0 0 3,287 48,629 51,916 
1689-99·2 Bromoxynil octanoale 0 0 0 0 0 1,386 17,990 19,376 
333-41-5 Diazlnon 0 0 0 0 0 13,839 1,862 15,701 
759-94-4 Ethyl 0 0 0 0 0 11,822 2,778 14,600 

dlpropylthiocarbarnate 
1918-16-7 Propachlor 0 0 0 0 0 50 13,000 13,050 

Subtotal 4,841 186,094 4,782 4,447 9,127 10,321,617 1,093,904 11,415,521 

Total for Developmental 5,091 186,099 4,782 4,447 9,127 10,356,202 1,125,430 11,481,632 
Toxins Added to TRI for 
1995 Rcoortinst Year 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Sect10n 6 (transfers off-site to disposal) of Form R. 
Off-site Releases include metals and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
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On- and off-site releases of nitrate compounds 
reported to TRI in 1997 totaled 197.4 million pounds. 
This chemical ranked fourth among all TRI chemicals 
for total releases (see Table 2-9). TRI facilities 
managed 427 .2 million pounds of nitrate compounds 
in production-related waste; nitrate compounds 
ranked l 81

h for total production-related waste (see 
Table 2-10). 

Mercury and Children's Health 

Exposure to high levels of mercury has be€m 
associated with serious neurological and 
developmental effects in humans. The fetal nervous 
system has been found to be more sensitive to 
mercury toxicity than that of adults. Women of child
bearing age are therefore at greatest risk. Fish 
consumption dominates the pathway for human and 
wildlife exposure to mercury. While most United 
States consumers need not be concerned about their 
exposure to mercury, some exposures may be of 
concern. Those who regularly and frequen1tly consume 
large amounts of fish -- either marine species that 
typically have much higher levels of mercury than 
other seafood, or freshwater fish that have been 
affected by mercury pollution - are more highly 
exposed. In its Mercury Study Report to Congress, 
EPA concluded that between 1 % and 3 % of women 
of child-bearing age eat sufficient amounts: of fish to 
be at risk from mercury exposure. 

In 1997, on- and off-site releases of mercury and its 
compounds totaled 73,000 pounds; production-related 
waste totaled 548,000 pounds (see Tables 2-11and2-
13). Reporting of mercury and mercury compounds is 
expected to increase in the 1998 reporting year, as 
electric utilities and other industry sectors are added 
to TRI. 

Ozone and Children's Health 

EPA has also noted that there are special concerns 
relating to children's exposure to ozone. Children are 
most at risk from exposure to ozone because: children 
breathe more air per pound of body weight than 
adults; children are more susceptible than adults to 

environmental threats because of their developing 
respiratory systems; and children are outside most 
during the summer, when ozone levels are highest. 
Also, because asthma in children is a growing 
concern, additional factors must be taken into account 
in understanding ozone exposure of asthmatic 
children. Concern has grown recently because 
children are 25% of the population and comprise 40% 
of the asthma cases; the asthma death rate is three 
times as great as it was 20 years ago; African
Americans die from asthma at a rate six times that of 
Caucasians; and ozone aggravates asthma, increasing 
use of medication, medical treatment, and visits to 
emergency clinics. 

. Ozone releases reported to TRI totaled 776,000 
pounds in 1997, all emitted to air. TRI facilities 
reported production-related waste for this chemical of 
3.6 million pounds, including 2.8 million pounds of 
on-site treatment. (TRI release and waste management 
data for all chemicals appear in Table 2-20 at the end 
of this chapter.) In addition to the ozone released 
directly to the environment, the majority of ozone is 
formed in the atmosphere as a reaction between 
nitrogen oxides (NOJ and volatile organic 
compounds or voes [e.g., methyl isobutyl ketone 
(MIBK) and methyl ethyl ketone (MEK)] in the 
presence of sunlight. voes result from combustion; 
evaporation of hydrocarbons, such as gasoline; and 
emissions from processes employing hydrocarbons, 
from major sources such as chemical plants to small 
sources such as dry cleaners and charcoal lighter 
fluids. NOx results primarily from combustion and is 
emitted by utilities, industrial boilers, and 
automobiles. 

Prevention of TRI Chemicals in 
Waste 

As noted earlier in this chapter, the Pollution 
Prevention Act of 1990 (PP A) requires facilities to 
report the quantities of TRI chemicals they manage in 
waste, both on- and off-site. The PP A also requires 
facilities to provide information about the efforts they 
have made to reduce or eliminate those quantities. 
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With the 1991 reporting year, facilities began 
reporting to TRI information about any source 
reduction activities they implemented during the year. 

Source Reduction 

Source reduction activities are undertaken to reduce 
the amount of a toxic chemical which enters a 
wastestream or is otherwise released to the 
environment. By reducing the generation of toxic 
chemicals in waste, source reduction activities reduce 
the need to recycle, treat, or dispose of toxic 
chemicals. Box 2-9 explains source reduction as 
defined by the PP A. 

A reported source reduction activity could have been 
implemented at any time during the reporting year. 
This is important to consider when analyzing the 
impact that source reduction activities may have had 
on the total quantity of waste that a facility managed 
during the year. Undertaking a source reduction 
activity late in the reporting year would have a smaller 
impact on the amount of waste that was managed 
during the year than implementing the same activity 
earlier in the year. 

Table 2-17 summarizes source reduction activity 
reporting by category for 1997. The most frequently 
reported categories of source reduction activities were 
good operating practices (9.4% of all forms), process 
modifications (6.5%), and spill and leak prevention 
(4.5%). These categories were also the most 
frequently reported in previous years. More than 
4, 100 facilities reported at least one source reduction 
activity, 22.1 % of all reporting facilities. They 
submitted 12,872 forms that indicated at least one 
source reduction activity, 21.1 % of all Form Rs 
submitted in 1997. Thus, for every Form R indicating 
source reduction activity in 1997, four did not. 
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Box 2 - 9. What is Source Reduction 

What is Source Reduction? 

Through source reduction, risks to people and the environment can 
be reduced, financial and natural resources can be saved that would 
otherwise have to be expended on environmental clean-up or 
pollution control, and industrial processes can become more 
efficient. Source reduction is defined in the Pollution Prevention 
Act of 1990 as any practice that: 

• reduces the amount of any hazardous substance, pollutant, or 
contaminant entering any wastestream or otherwise released 
into the environment (including fugitive emissions); and 

• reduces the hazards to public health and the environment 
associated with the release of such substances, pollutants, or 
contaminants. 

Source reduction practices can include modifications in equipment, 
process, procedure, or technology, reformulation or redesign of 
products, substitution of raw materials, and improvements in 
maintenance and inventory controls. Under this definition, waste 
management activities, including recycling, treatment, and disposal, 
are not considered forms of source reduction. 

Facility Projections of TRI Chemicals 
in Waste 

National Overview 

In 1997, facilities reported managing 24. 73 billion 
pounds of TRI chemicals in production-related waste, 
as summarized in Table 2-3 earlier in this chapter. 
These facilities projected a 1.2% decrease, to 24.43 
billion pounds, by reporting year 1999 (see Table 2-
18). Late revisions by two facilities would change the 
1997 total for production-related waste managed to 
23.85 billion pounds, as noted earlier in this chapter. 
These revisions would also change the total projected 
for 1999 to 23 .4 7 billion pounds, a projected decrease 
of 1.6%. ' 

Reductions of more than 100 million pounds each 
were expected in on-site recycling (from 7.99 billion 
pounds to 7.83 billion pounds), quantity released on
and off-site (from 2.47 billion pounds to 2.34 billion 
pounds), and on-site treatment (from 7.01 billion 
pounds to 6.90 billion pounds). In percentage terms, 



Table 2-17. Facilities and Forms Reporting Sourc:e Reduction Activity, by Category, 1997 
Source Reduction Activity 
Categories 

Facilities Reporting Source Reduction Activity 
As Percent of' TRI Facilities Reporting Form Rs* 

Forms Reporting Source Reduction Activity 
As Percent of TRI Form Rs* 

Good Operating Practices 
Inventory Control 
Spill and Leak Prevention 
Raw Material Modifications 
Process Modifications 
Cleaning and Degreasing 
Surface Preparation/Finishing 
Product Modification 

Any Source Reduction Activity 

Number Percent 
2,505 13.3 

587 3.1 
1,087 5.8 
1,314 7.0 
1,884 10.0 

600 3.2 
635 3.4 
491 2.6 

4,147 22.l 

Number Percent 
5,737 9.4 
1,357 2.2 
2,736 4.5 
2,210 3.6 
3,972 6.5 

892 1.5 
1,234 2.0 

904 1.5 

12,872 21.l 

Note: All source reduction activities on a form are counted in the corresponding category. Totals do not equal the sum of the above categories because facilities and 
forms may report more than one source reduction activity. 
*Source Reduction Activity reporting is only done using the Form R; Form As do not contain source reduction activity information. 

Table 2-18. Current Year and Projected Quantitie·s of TRI Chemicals in Waste, 1997-1999 

Current Year Projected Projected 
Waste Management Activity 1997 1998 1999 

Pounds Pounds Pounds 
Recycled On-site 7,986,618,922 7, 794,833,050 7,827,180,611 
Recycled Off-site 2,390, 787,879 2,356,648,275 2,401,111,687 
Energy Recovery On-site * 3,805, 792,208 3,862,018,153 3,965,274,628 
Energy Recovery Off-site 525,610,064 486, 154, 779 489,841,732 
Treated On-site 7,012,922,513 6,959,462, 725 6,904,993,529 
Treated Off-site 536,021,338 502,784,443 501,254,860 
Quantity Released On- and Off-site 2,467,643,821 2,370, 733,085 2,343, 743,515 

Total Production-related Waste Managed* 24, 725,396, 745 24,332,634,510 24,433,400,562 

Note: Current year and projected year amounts are all taken from Section 8 of Form R for 1997. 
*One facility, TPI Petroleum in Ardmore, Oklahoma, reported o:n-site energy recovery for ethylene of 422,000,000 pounds in 1997 and projected 443, 100,000 pounds for 
1998 and 465,255,000 pounds for 1999. This facility also reported on-site energy recovery for propylene of272,000,000 pounds in 1997 and projected 285,600,000 pounds 
for 1998 and 299,880,000 pounds for 1999. The facility has sin•;e revised these quantities to zero. Another facility, Shell Chemical Co. in Geismar, LA, reported on-site 
energy recovery for ethylene of 198,830,000 pounds in 1997 and projected 213,213,000 pounds for both 1998 and 1999. The facility has since revised all three quantities 
to 13,000,000 pounds. These revisions change on-site energy rc:covery to 2,930,962,208 pounds in 1997, 2,933,105,153 pounds projected for 1998, and 2,999,926,628 
projected for 1999. Total production-related waste managed changes to 23,850,566,745 pounds in 1997, 23,403,721,510 pounds projected for 1998, and23,468,052,562 
pounds projected for 1999. 
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the largest projected decreases were 6.8% in off-site 
energy recovery and 6.5% in off-site treatment, 
although these represented relatively small absolute 
reductions. 

At the same time, on-site energy recovery was 
expected to increase from 3.81 billion pounds to 3.97 
billion pounds, a projected 4.2% increase. The facility 
revisions previously described would change 
projected on-site energy recovery totals to 2.93 billion 
in 1997 and a projected 3.00 billion in 1999, for a 
projected increase of2.4%. For off-site recycling, an 
increase of 0.4%, from 2.39 billion pounds to 2.40 
billion pounds, was projected. 

These projections represent little change in how 
facilities expected to manage TRJ chemicals in waste. 
From 1997 to 1999, quantities released-the least 
desirable waste management option-would decrease 
from 10.3% to 10.0% of total production-related 
waste managed as projected in facilities' submissions 
to TRI. Taking into account the facility revisions 
noted throughout this chapter, on-site energy recovery 
would rise from 12.3% to 12.8%. 

These are the largest projected changes in the 
distribution of waste management methods. Although 
they constitute a slight positive shift from releases 
toward a more preferred option, these changes 
represent little or no progress in improving the 
management ofTRl chemicals in waste. 

Projected Waste Management Data by State 

Texas, the state with the largest production-related 
waste managed in 1997, was also the state projecting 
the largest absolute reduction in production-related 
waste over the next two years. As shown in Table 2-

2-54 

19, production-related waste in Texas was expected to 
decrease from 4.17 billion pounds in 1997 to 3 .93 
billion pounds in 1999. This amounted to a projected 
5.8% decrease for 1997 to 1999, compared to a 3.0% 
increase over the last year (1996 to 1997). North 
Carolina facilities projected the second-largest 
reduction, from 803.9 million pounds in 1997 to 
668.7 million pounds in 1999. This amounted to a 
16.8% decrease expected over the next two years, 
compared to an 11.8% increase from 1996 to 1997. 
No other state or territory projected a decrease of 
more than 100 million pounds from 1997 to 1999. 

Pennsylvania ranked first for projected increase in 
production-related waste, from 917.9 million pounds 
in 1997 to 1. 01 billion pounds in 1999, the only 
projected increase exceeding 100 million pounds. 
Pennsylvania's projected 10.4% increase from 1997 
to 1999 compares to an 8.4% increase for 1996 to 
1997. 

Chemical-specific Release and 
Waste Management Data 

Table 2-20 presents on- and off-site releases and 
waste management data for all reported TRJ 
chemicals for 1997. Pesticides are denoted by an 
asterisk (*) next to the chemical name. These are 
chemicals that are currently active ingredients in 
EPA's Pesticide Product Information System (all 
pesticide products imported and/or manufactured in 
the U.S.) and/or Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA) Active Ingredients, 
including Special Review, Canceled/Denied or 
Suspended, and Restricted Use Pesticides. 
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Table 2-19. Actual and Projected Quantities ofTFU Chemicals in Waste, by State, 1996-1999 

Quantity Total Production-
Rec:1:cled Energl'. Recove!J'. Treated Released related Waste 

State Year On-site Off-site On-site Off-site On-site Off-site On- and Off-site Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Alabama 96 238, 148,336 35,101,704 40,674,988 25,087,761 270,928,758 7,936,970 99,477,178 717,355,695 
97 266,066,193 41,610,934 54,993,029 33,306,201 288,994,880 17,224,155 82,908,645 785,104,037 
98 275,134,840 41,455,438 61,218,034 37,770,876 302,026,791 15,023,759 77,815,340 810,445,078 

99 258,312,826 40,915,384 66,850,983 40,248,768 316,666,357 26,051,125 76,223,544 825,268,987 

Alaska 96 25,842 235,363 457,493 5,869 1,561,278 1,363 6,906,358 9,193,566 
97 32,133 220,038 456,085 9,423 2,562,157 2,812 4,627,993 7,910,641 
98 34,844 36,500 456,000 53 4,132,367 779 2,395,260 7,055,803 
99 34,844 209,238 456,000 3 4,045,047 779 2,311,607 7,057,518 

American 96 0 0 0 0 0 0 10,500 10,500 
Samoa 97 0 0 0 0 0 0 12,750 12,750 

98 0 0 0 0 0 0 10,000 10,000 
99 0 0 0 0 0 0 8,800 8,800 

Arizona 96 147,955,494 77,562,752 719,450 785,060 6,812,734 10,970,040 46,788,641 291,594,171 
97 201,656,876 54,239,088 1,157,897 832,659 8,843,621 4,915,653 31,292,633 302,938,427 
98 I 84,975,829 55,179,659 944,634 868,455 9,278,598 4,968,202 27,118,184 283,333,561 
99 207,823,736 52,719,928 961,347 927,022 9,617,863 4,944,483 21,649,923 298,644,302 

Arkansas 96 198,396,747 59,035,261 32,913,002 6,328,691 I 12,720,103 1,061,241 38,843,292 449,298,337 
97 217,902,230 50,501,079 52,342,924 6,085,102 I 17,185,581 1,064,592 57,077,521 502,159,029 
98 126,270,976 50,018,679 50,537,356 5,706,572 117,349,921 739,673 55,398,399 406,021,576 

99 123,368,652 55,397,604 51,719,435 5,675,131 118, I 79,545 721,412 66,159,204 421,220,983 

California 96 49,768,416 65,626,379 21,633,349 21,655,068 139,326,264 16,623,563 50,896,177 365,529,216 
97 55,746,988 76,635,699 39,353,765 22,087,802 77,309,592 16,729,705 46,419,635 334,283, I 86 
98 52,189,063 72,707,240 29,269,419 9,173,629 71,520,724 16,677,475 42,981,821 294,519,371 
99 53,818,001 74,436,905 29,779,388 8,832,142 73,503,727 18,043,710 48,512,944 306,926,817 

Colorado 96 17,578,836 18,139,898 268,767 4,203,242 8,120,225 1,557,536 5,110,865 54,979,369 
97 22,745,533 16,314,398 209,71 I 6,087,968 9,444,535 1,847,447 5,344,502 61,994,094 
98 27,832,384 19,934,957 255,182 5,872,269 9,499,530 1,420,285 4,675,712 69,490,319 
99 31,523,881 21,640,046 261,182 10,391,738 10,697,058 1,472,619 4,678,476 80,665,000 

Connecticut 96 89,558,810 20,505,185 4,443,149 1,562,144 37,366,890 6,797,103 8,361,579 168,594,860 
97 118,391,038 24,579,626 3,400,445 2,809,593 39,959,725 10,289,214 11,102,578 210,532,219 
98 117,839,256 22,463,375 3,411,184 2,479,150 39,864,805 9,899,442 6,659,526 202,616,738 
99 117,799,714 22,784,411 3,517,286 2,498,658 38,996,846 9,864,040 6,302,629 201,763,584 

Delaware 96 29,780,181 10,058,476 17,439,115 1,180,844 65,816,453 3,440,749 4,073,325 131,789,143 
97 32,896,062 10,540,245 19,255,280 1,643,031 68,642,233 4,999,545 3,499,696 141,476,092 
98 34,997,612 10,825,257 19,292,014 1,323,496 67,758,291 4,376,018 3,385,605 I 41,958,293 
99 36,828,255 11,008,548 19,343,814 1,300,778 68,094,777 4,505,464 3,401,622 144,483,258 

District of 96 0 12,000 0 0 1,690 I 81 9,295 23,166 
Columbia 97 0 7,500 0 0 303 I 6,617 14,421 

98 0 7,500 0 0 1,503 201 8,017 17,221 
99 0 6,000 0 0 1,462 201 8,014 15,677 

Florida 96 132,390,846 15,626,150 17,252,983 2,197,653 I 03,506,465 12,845,860 76,510,067 360,330,024 
97 142,443,179 15,218,840 32,403,559 4,947,217 108,215,564 13,473,106 82,190,057 398,891,522 
98 151,165,406 18,319,849 31,511,843 3,285,144 220,122,793 10,330,460 81,249,665 515,985,160 
99 150,900,236 18,414,291 31,522,712 2,850,422 112,774,170 9,926,335 79,156,702 405,544,868 

Note: Data from Section 8 of Form R for 1997: 96 is prior year, 97 is current year, 98 and 99 are projected years. 
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Table 2-19. Actual and Projected Quantities of TRI Chemicals in Waste, by State, 1996-1999, continued 

Quantity Total Production-
Rec:i:cled Energ:i: Recover:i: Treated Released related Waste 

'Slate Year On-site Off-site On-site Off-site On-site Off-site On- and Off-site Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Georgia 96 258,497,480 41,183,920 47,458,371 10,060,819 153,257,797 4,215,956 59,551,039 574,225,382 

97 289,377,913 56,836,367 52,445,180 11,671,644 165,226,092 4,847,787 70,356,043 650,761,026 

98 263,402,381 57,251,332 53,664,931 11,500,962 170,642,537 4,396,883 68,457,424 629,316,450 

99 263,166,348 60,996,002 55,466,543 12,641,575 178,962,05 I 4,326,033 65,570,175 641,128,727 

Ou am 96 0 0 0 0 0 0 0 0 

97 0 0 0 0 0 0 0 0 

98 0 0 0 0 0 0 0 0 

99 0 0 0 0 0 0 0 0 

Hawaii 96 6,611 53,077 0 0 3,590,519 2,283 532,633 4,185,123 

97 40,618 45,511 0 616 3,580,530 1,488 449,743 4,118,506 

98 30,553 44,077 0 0 3,586,738 2,086 477,657 4,141,111 

99 30,553 44,079 0 0 3,586,761 856 458,515 4,120,764 

Idaho 96 809,960 869,296 26,900 151,474 18,815,043 591,130 14,846,619 36,110,422 

97 2,753,590 1,042,715 28,600 157,375 96,279,582 711,199 16,977,869 117 ,950,930 

98 2,773,568 1,181,354 30,700 153,699 96,715,319 704,341 16,306,118 117,865,099 

99 2,771,877 1,175,761 33,000 160,261 96,828,881 715,209 16,834,777 118,519,766 

Illinois 96 261,676,108 96,438,030 35,408,457 27,468,698 151,553,768 24,254,399 102,469,044 699,268,504 

97 314,553,894 92,981,867 40,497,594 27,325,176 764,811,973 16,187,464 117,532,113 1,373,890,081 

98 343,569,107 89,948,250 35,154,863 24,538,496 640,866,752 13,652,187 114,532,118 1,262,261,773 

99 379,772,540 91,624,864 35,275,127 23,199,350 642,002,893 13,500,814 113,088,318 1,298,463,906 

Indiana 96 214,323,760 192,196,136 121,859,205 14,577,099 131,718,685 12,280,013 I 04,820,666 791,775,564 
97 168,107,111 185,877,776 157,374,206 13,195,301 135,292,880 15,822,349 119,914,250 795,583,873 

98 161,539,808 169,691,291 152,549,801 13,028,527 132,858,350 15,425,927 123,586,261 768,679,965 

99 161,950,395 162,534,787 153,096,214 12,883,795 131,419,711 15,677,077 130,834,609 768,396,588 

Iowa 96 138,856,751 26,220,312 1,847,853 2,860,844 26,093,199 10,354,114 33,917,560 240, I 50,633 
97 152,237,630 32,048,553 1,686,347 3,621,310 25,903,394 10,444,333 31,816,520 257,758,087 
98 147,346,648 32,584,820 1,683,650 3,108,437 30,954,628 10,492,758 31,556,704 257,727,645 
99 147,638,057 33,406,258 1,670,000 2,670,498 31,314,608 11,259,766 32,145,280 260, I 04,467 

Kansas 96 205,658,430 55,205,677 86,409,462 2,735,484 25,258,056 5,293,626 26,137,981 406,698,716 
97 169, I 45,559 66,696,369 88,572,790 3,503,418 25,239,157 5,387,253 27,931,469 386,476,015 
98 122,578,440 67,113,987 95,562,065 2,743,034 25,760,784 3,759,601 28,095,325 345,613,236 
99 123,796,718 68,649,011 100,130,477 2,814,151 27,622,660 2,410,151 27,274,657 352,697,825 

Kentucky 96 259,719,542 45,247,480 62,005,995 9,440,652 I 19,086,152 9,292,502 43,923,670 548, 715,993 
97 326,907,570 50,962,133 58,010,928 7,504,357 142,280,834 10,806,098 42,662,478 639, 134,398 
98 356,109,501 51,046,718 67,021,784 7,907,462 143,343,714 9,470,287 35,737,085 670,636,551 
99 385,827,489 53,185,365 66,968,554 8,644,319 141,137,014 9,517,110 35,878,008 701,157,859 

Louisiana• 96 723,078,27 I 51,810,671 358,839,774 15,930,231 819,290,398 8,680,129 I 83, 146,306 2,160,775,780 
97 746,853,862 55,863,841 528,113,029 14,703,797 858,448,408 10,741,231 179,794,155 2,394,518,323 
98 755,816,670 64,552,862 555,333,479 14,987,212 841,955,437 12,568,067 171,276,379 2,416,490, I 06 
99 754,980,421 69,739,709 574,765,909 15,380,317 835,488, 103 I 1,461,271 169,464,881 2,431,280,6 I I 

Maine 96 10,123,083 3,231,274 7,905,993 378,446 64,398,634 379,383 9,138,143 95,554,956 
97 10,624,371 6,281,909 8,327,078 376,338 63,134,599 654,189 9,334,122 98,732,606 
98 5,860,006 5,506,356 8,690,627 368,278 63,939,345 661,704 8,881,756 93,908,072 
99 5,292,796 5,516,136 9,132,877 273,050 64,427,849 665,978 8,773,392 94,082,078 

Nole: D11a from S«llon 8 of Fonn R for 1997: 96 1s pnor year, 97 1s current year, 98 and 99 are projected years. 
'Ono facility, Shell Chemical Co. in Geismar, LA, reported on-site energy recovery for ethylene of 193,830,000 pounds in 1997 and projected 213,213,000 pounds for both 1998 and 1999. 
Tho facility has since revised these quantities to 13,000,000 pounds each. For Louisiana, these revisions change on-site energy recovery to 347,283,029 pounds in 1997, 355,120,479 pounds 
p«ljoctcd for 1998, and 374,552,909 pounds projected for 1999. Total production-related waste managed in Louisiana changes to 2,213,688,323 pounds in 1997, 2,216,277,106 pounds 
prqj«led for 1998, and 2,231,067,611 pounds projected for 1999 .. 
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Table 2-19. Actual and Projected Quantities ofTR~I Chemicals in Waste, by State, 1996-1999, continued 

Quantity Total Production-
Recl'.cled Energl'. Recove!l Treated Released related Waste 

State Year On-site Off-site On-site Off-site On-site Off-site On- and Off-site Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Maryland 96 18,540,680 4,114,968 13,452,901 1,415,366 32,917,065 7,791,848 12,532,769 90,765,597 
97 13,446,585 5,172,039 15,084,938 1, 112,858 29,935,385 9,324,872 13,500,222 87,576,899 
98 13,990,366 6,172,184 15,384,392 780,803 31,403,566 9,426,689 13,145,589 90,303,589 
99 14,967,066 5,501,415 16,921,727 756,696 31,379,712 9,508,667 12,966,560 92,001,843 

Massachusetts 96 18,165,666 29,301,573 5,051,745 6,431,634 23,749,511 10,338,761 7,044,444 100,083,334 
97 18,197,626 29,715,353 6,763,717 5,337,558 22,952,311 10,749,906 6,596,628 100,313,099 
98 17,519,318 28,701,588 7,068,632 4,651,385 23,392,693 10,921,992 6,005,900 98,261,508 
99 17,701,931 28,867,675 7,367,913 4,650,478 23,857,366 11,079,050 5,434,012 98,958,425 

Michigan 96 224,706,218 105,513,207 86,491,089 71,871,393 84,750,336 38,776,615 88,419,625 700,528,483 
97 378,336,073 128,073,875 83,687,074 67,480,236 89,642,433 38,111,751 80,762,315 866,093,757 
98 450,981, 176 120,632,592 85,757,163 64,616,982 90,353,199 32,036,472 77,511,306 921,888,890 
99 469,750,433 122,376,462 88,262,000 63,614,278 89,099,432 31,712,512 64,317,028 929,132,145 

Minnesota 96 146,741,482 22,682,606 10,879,979 2,190,126 29,845,240 9,090,943 21,902,441 243,332,817 
97 161,863,212 21,296,995 8,016,186 2,359,251 34,693,861 10,884,199 20,592,140 259,705,844 
98 165,602,709 20,436,218 8,010,722 2,175,596 35,036,443 11,136,822 19,721,354 262,119,864 
99 183,922,358 20,677,236 7,947,221 2,047,702 35,091,782 11,040,716 19,382,251 280,109,266 

Mississippi 96 210,421,671 24,170,038 15,514,699 2,621,258 95,820,076 1,354,087 61,269,848 411,171,677 
97 223,048,853 20,316,877 23,640,421 3,957,984 166,301,942 1,660,949 64,275,403 503,202,429 
98 215,506,196 18,290,852 27,472,964 3,644,139 151,393,115 1,391,336 72,100,837 489,799,439 
99 212,340,601 18,574,582 26,697,841 3,665,824 152,307,416 1,199, 170 71,372,234 486,157,668 

· Missouri 96 229,133,539 62,750,478 80,708,193 26,087,552 65,419,238 12,701,978 57,458,863 534,259,841 
97 229,823,661 63,356,210 98,456,987 22,336,016 174,927,067 14,861,872 61,515,495 665,277,308 
98 238,584,045 56,448,235 92,890,656 16,064,221 176,969,682 14,204,210 60,724,259 655,885,308 
99 244,854,548 56,815,318 92,919,654 15,664,996 178,124,901 14,427,422 58,334,948 661,141,787 

Montana 96 46,319,148 589,042 2,513,550 25,559 8,610,078 37,460 48,175,693 106,270,530 
97 46,586,065 2,966,505 2,629,689 59,947 9,236,891 18,892 42,177,572 103,675,561 
98 41,005,714 96,311 2,492,100 34,000 9,370,301 14,489 42,054,665 95,067,580 
99 41,005,275 134,311 2,492,100 44,000 9,370,301 16,265 41,529,716 94,591,968 

Nebraska 96 18,021,979 18,423,900 1,327,579 400,667 9,234,445 1,261,763 12,296,991 60,967,324 
97 5,730,188 24,885,114 838,327 591,364 9,192,742 1,431,896 13,369,541 56,039,172 
98 2,182,933 24,392,162 589,197 641,723 9,368,442 1,409,941 8,887,594 47,471,992 
99 2,109,979 25,315,421 589,197 679,313 9,552,667 1,411,982 8,666,933 48,325,492 

Nevada 96 2,125,559 764,872 0 10,452 8,629,895 39,177 3,702,504 15,272,459 
97 1,923,358 1,101,743 0 101,184 11,123,073 23,990 4,443,474 18,716,822 
98 2,314,077 762,052 0 21,000 11,350,091 14,023 3,713,062 18,174,305 
99 2,314,077 757,252 0 11,200 11,352,810 14,223 3,740,774 18,190,336 

New 96 16,778,010 12,394,121 1,854,725 229,238 9,710,502 993,909 2,598,305 44,558,810 
Hampshire 97 16,698,742 12,663,886 1,490,392 739,937 10,124,456 962,439 2,702,623 45,382,475 

98 16,578,561 12,338,390 1,566,653 2,181,535 10,135,327 718,378 2,668,378 46,187,222 
,. 99 16,601,394 11,762,501 1,633,542 2,162,783 10,125,220 726,564 2,681,574 45,693,578 

New Jersey 96 64,843,303 44,308,078 347,706,044 30,387,301 125,300,814 21,809,723 20,951,807 655,307,070 
97 65,692,010 40,686,255 219,383,087 29,506,963 130,644,642 30,015,188 21,394,926 537,323,071 
98 64,284,401 41,106,286 215,898,411 25,965,511 123,110,516 27,734,798 18,199,156 516,299,079 
99 62,699,243 41,487,518 215,941,339 25,880,288 112,836,162 27,110,993 19,818,737 505,774,280 

Note: Data from Section 8 of Form R for 1997: 96 1s pnor year, 97 1s cun-ent year, 98 and 99 are projected years. 
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Table 2-19. Actual and Projected Quantities of TRI Chemicals in Waste, by State, 1996-1999, continued 

Quantity Total Production-
Recl:cled Energ:i:: Recove!:J:'. Treated Released related Waste 

Stale Year On-sile Off-site On-site Off-site On-site Off-site On- and Off-site Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

New Mexico 96 1,510,473 1,060,244 33,800,000 148,320 1,933,276 541,898 44,372,379 83,366,590 
97 1,480,337 1,190,543 26,313,209 147,019 4,017,170 633,512 41,787,552 75,569,342 
98 1,482,684 1,198,125 26,313,209 145,160 4,199,678 532,205 42,095,421 75,966,482 

99 1,483,449 1,363,021 26,313,209 143,390 4,271,283 518,902 42,089,459 76,182,713 

New York 96 175,916,891 61,760,010 24,170,625 7,872,346 I 06,965,235 12,999,212 35,813,575 425,497,894 
97 172,842,264 68,275,239 29,371,265 7,076,667 127,109,643 11,609,888 37,289,240 453,574,206 

98 168,150,294 70,972,866 27,291,602 7,189,407 129,845,857 10,273,577 30,909,855 444,633,458 

99 171,975,410 73,555,269 27,542,573 6,647,898 130,803, 772 10,082,022 28,027,879 448,634,823 

North 96 349,842,803 84,714,337 25,996,736 13,523,746 149,977,403 8,562,365 86,752,086 719,369,476 

Carolina 97 448,336,582 87,204,537 27,818,415 14,017,992 135,606,112 6,261,666 84,658,221 803,903,525 

98 420,296,222 89,998,387 28,223,412 14,656,531 151,026,485 5,529,643 78,543,668 788,274,348 

99 296,970,179 92,736,743 30,777,538 15,293,161 149,590,354 5,467,241 77,825,088 668,660,304 

North Dakota 96 43,138 1,020,391 0 21,050 4,223,802 210,664 2,345,481 7,864,526 
97 6,574 596,287 0 31,171 4,446,858 221,419 2,491,558 7,793,867 
98 6,665 596,256 0 29,880 4,342,185 229,892 2,401,283 7,606,161 

99 6,730 596,256 0 29,380 4,344,664 235,250 2,363,660 7,575,940 

Ohio 96 366,527,090 188,982,472 96,658,345 37,134,997 150,232,422 35,970,100 151,389,926 1,026,895,352 
97 217,112,974 188,951,868 108,525,378 38,359,015 140,033,290 34,935,397 153,761,315 881,679,237 
98 181,033,291 187,570,068 116,770,065 29,575,471 140,326,345 33,387,278 144,577,984 833,240,502 

99 196,357,878 186,713,112 122,618,788 29,351,988 140,365,794 31,429,551 139,419,630 846,256,741 

Oklahomab 96 53,433,555 18,044,086 52,783,667 992,954 16,175,386 1,531,173 25,272,131 168,232,952 

97 44,023,906 36,333,994 694,233,700 1,383,754 35,229,082 2,647,032 24,265,278 838,116,746 

98 38,990,870 34,711,998 728,934,200 1,269,307 36,678,536 2,228,318 22,617,167 865,430,396 

99 37,115,237 35,815,834 765,369,500 1,280,190 37,497,284 3,763,399 22,355,290 903,196,734 

On:gon 96 34,054,406 20,305,236 17,274,416 1,193,022 57,409,075 12,202,651 28,078,226 170,517,032 

97 37,958,112 20,003,439 13,964,005 1,336,309 71,513,926 13,852,045 28,787,064 187,414,900 

98 38,060,926 15,860,607 14,105,944 1,368,026 72,865,219 17,832,266 27,132,017 187,225,005 

99 37,726,932 16,021,460 14,072,544 1,421,325 73,755,884 17,453,479 26,373,289 186,824,913 

Pcnns)'lvania 96 373,067,680 136,235,050 47,242,949 17,357,922 139,069,495 22,398,525 111,105,633 846,477,254 
97 360,008,264 133,879,998 77,893,692 19,317,617 166,360,441 26,732,395 133,685,107 917,877,514 
98 361,519,945 132,484,805 76,623,585 21,383,625 165,462,867 25,446,534 129,843,068 912,764,429 
99 360,836,248 135,575,823 I 56,006,303 23,291,874 180,540,520 25,820,379 131,608,780 1,013,679,927 

Puerto Rico 96 24,293,358 13,857,440 0 9,932,801 18,657,054 7,371,625 8,132,901 82,245,179 
97 22,957,397 13,834,881 486,257 10,392,249 17,038,395 8,308,705 7,849,122 80,867,006 
98 19,255,092 8,986,462 499,237 11,250,288 16,569,338 9,336,865 7,068,835 72,966,117 
99 17,157,535 8,800,265 483,966 12,310,620 16,980,025 8,878,688 7,074,978 71,686,077 

Rhode Island 96 13,297,430 12,475,036 226,972 825,924 6,802,689 718,238 2,281,665 36,627,954 
97 14,512,098 11,704,702 224,327 792,257 7,242,505 726,078 2,036,452 37,238,419 
98 12,746,342 13,017,531 226,433 791,944 7,296,664 480,245 1,909,658 36,468,817 
99 11,938,912 14,881,483 227,033 796,044 7,408,886 388,311 1,823,829 37,464,498 

South 96 267, 195,098 90,366,020 73,724,448 8,335,343 109,312,729 8,407,475 55,126,951 613,068,064 
Carolina 97 449,687,937 302,459,979 65,484,208 14,921,886 116,610,643 14,031,629 55,635,721 1,018,832,003 

98 387,578,607 309,565,638 74,341,397 12,124,189 115,571,754 12,792,300 55,380,067 967,353,952 
99 396,048,839 323,525,604 76,339,316 10,809,239 115,328,533 12,759,855 54,279,066 989,090,452 

Nole: O&ta from Scc110,11 8 of Form R for 1997: 96 1s pnor year, 97 1s current year, 98 and 99 arc projected years. 
"0.1C! f'Kility, TPI Petroleum in Ardmore, OK, reported on-site energy recovery for ethylene of 36,250,000 pounds in 1996 and 422,000,000 pounds in 1997, and projected 443, 100,000 
pounds f« 1998 and 465,255,000 pounds for 1999. This facility also reported on-site energy recovery for propylene of 16,300,000 pounds in 1996 and 272,000,000 pounds in 1997 and 
PfOJ«tcd 285,600,000 pounds for 1998 and 299,880,000 pounds for 1999. The facility has since revised these quantities to zero. For Oklahoma, these revisions change on-site energy 
rc:covay to 233,667 pounds in 1996, 233,700 pounds in 1997, 234,200 pounds projected for 1998, and 234,500 pounds projected for 1999. Total production-related waste managed in 
Oklahoma changes lo 115,682,952 pounds in 1996, 144,116,746 pounds in 1997, 136,730,396 pounds projected for 1998, and 138,061,734 pounds projected for 1999. 
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Table 2-19. Actual and Projected Quantities of TR:I Chemicals in Waste, by State, 1996-1999, continued 

Quantity Total Production-
Rec;i:cled Ene~;i: Recove!l Treated Released related Waste 

State Year On-site Off-site On-site Off-site On-site Off-site On- and Off-site Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
South Dakota 96 30,205,084 509,338 1,050,000 185,382 1,781,258 1,869,580 3,639,018 39,239,660 

97 59,132,065 814,772 1,159,000 247,666 2,689,981 3,801,806 4,142,933 71,988,223 

98 38,656,974 869,500 1,246,000 245,486 2,718,011 3,826,372 4,299,090 51,861,433 

99 38,670,017 722,937 1,334,000 247,288 2,746,020 3,837,712 4,318,684 51,876,658 

Tennessee 96 158,035,768 53,284,787 50,001,832 5,517,084 94,497,682 11,495,245 104,036,538 476,868,936 

97 220,492,375 77,421,606 48,945,665 6,293,238 107,647,244 11,420,987 I 06,232,230 578,453,345 

98 227,162,006 80,906,157 40,390,815 5,507,371 105,675,307 8,971,236 99,714,282 568,327,174 

99 236,237,247 81,676,666 44,345,815 4,939,518 106,574,656 8,586,417 98,126,376 580,486,695 

Texas 96 1,267,388, 152 169,952,306 822,362,230 75,394,065 1,365,719,875 75,996,925 272,306,898 4,049,120,451 
97 1,086,499,032 158,569,874 984,889,997 82,814,401 1,518,558,745 86,209,030 252,075,456 4,169,616,535 
98 l,100,691,311 142,259,136 970,102,281 81,756,517 1,404,643,479 80,608,114 242,663,151 4,022,723,989 
99 1,086,852,922 143,676,891 900,018, l 08 78,812,345 1,410,878,213 70,708,993 238,827,750 3,929,775,222 

Utah 96 3,902,770 4,182,833 25,599,827 116,190 226,773,781 . 687,497 83,428,194 344,691,092 

97 1,940,716 1,997,415 25,388,793 139,834 235,120,198 772,988 96,115,730 361,475,674 

98 2,669,428 2,255,280 24,625,500 143,178 236,705,525 763,201 98,541,171 365,703,283 

99 2,613,483 2,419,793 24,625,500 175,892 236,787,797 671,649 99,224,100 366,518,214 

Vermont 96 456,815 _2,206,359 0 18,572 1,103,104 260,438 391,885 4,437,173 

97 122,855 2,120,867 0 21,898 1,105,112 157,535 436,086 3,964,353 
98 120,125 2,024,575 0 11,010 1,090,894 82,932 469,615 3,799,151 
99 119,425 1,197,575 0 11,560 1,121,076 82,109 491,790 3,023,535 

Virgin Islands 96 717,893 96,920 0 46,053 10,248,528 377,449 1,506,138 12,992,981 
97 634,022 220,119 0 2,060 13,384,698 351,827 1,428,702 16,021,428 
98 634,022 220,119 0 2,060 13,384,698 351,827 1,500,141 16,092,867 
99 634,022 220,119 0 2,060 13,384,698 351,827 1,500,141 16,092,867 

Virginia 96 180,870,708 21,873,173 27,414,021 6,502,293 299,239,874 18,518,886 57,827,037 612,245,992 
97 175,060,942 19,598,037 35,839,169 10,140,409 311,231,341 22,099,062 58,508,860 632,477,820 
98 152,955,837 18,657,666 37,933,809 9,365,325 369,745,118 21,239,026 53,652,631 663,549,412 
99 161,736,826 18,254,997 39,562,778 9,342,089 370,390,334 21,372,585 53,317,693 673,977,302 

Washington 96 85,508,648 11,411,353 18,479,801 834,400 75,171,957 3,664,177 26,414,750 221,485,086 
97 96,663,620 6,416,187 12,166,288 857,072 75,521,856 3,627,965 30,845,848 226,098,836 
98 97,145,769 5,507,940 12,005,234 898,129 73,508,854 4,055,261 31,582,769 224,703,956 
99 103,989,908 9,027,351 12,246,224 900,318 74,474,260 4,204,052 27,904,037 232,746,150 

. , 
West Virginia 96 120,294,295 5,377,887 10,336,621 7,944,588 144,043,385 6,485,015 30,891,441 325,373,232 

97 116,453,349 7,263,396 41,657,129 6,224,775 110,528,227 6,956,661 24,716,703 313,800,240 
98 121,251,919 6,704,337 43,634,046 5,926,643 112,312,479 6,462,449 24,246,759 320,538,632 
99 125,912,180 6,941,020 45,940,111 6,770,126 116,606,488 6,569,286 23,049,679 331, 788,890 

Note: Data from Seclton 8 of Form R for 1997: 96 1s pnor year, 97 is cun·ent year, 98 and 99 are projected years. 
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Table 2-19. Actual and Projected Quantities of TRI Chemicals in Waste, by State, 1996-1999, continued 

Quantity Total Production-
Rec:i::cled Energ:i:: Recover:i:: Treated Released related Waste 

State Year On-site Off-site On-site Off-site On-site Off-site On- and Off-site Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Wisconsin 96 53,276,222 57,563,629 12,553,158 22,214,520 110,128,958 15,787,377 38,928,914 310,452,778 

97 57,504,628 62,772,874 12,737,855 17,638,679 117,250,445 16,405,819 38,957,047 323,267,347 

98 62,055,120 72,531,451 14,956,928 16,920,116 126,593,751 14,767,772 37,389,207 345,214,345 

99 64,542,255 70,208,450 15,651,940 16,693,421 137,840,457 14,753,311 37,918,883 357 ,608, 717 

Wyoming 96 1,770,770 296,654 62,250 2,910 4,989,220 5,866 9,747,950 16,875,620 

97 3,360,150 417,925 74,591 2,470 4,546,158 62,317 9,355,868 17,819,479 

98 4,353,213 503,000 76,000 2,470 4,837,379 7,845 8,858,790 18,638,697 

99 4,350,733 507,000 76,000 2,470 4,837,379 7,845 8,842,590 18,624,017 

Total' 96 7,533,759,806 2,094,947,485 2,762,802,708 504,395,107 5,847,666,499 486,836,786 2,432,213,945 21,662,622,336 

97 7,986,618,922 2,390, 787 ,879 3,805, 792,208 525,610,064 7,012,922,513 536,021,338 2,467,643,821 24,725,396,745 

98 7,794,833,050 2,356,648,275 3,862,018, 153 486,154,779 6,959,462,725 502,784,443 2,370,733,085 24,332,634,510 

99 7,827,180,611 2,401,111,687 3,965,274,628 489,841,732 6,904,993,529 501,254,860 2,343,743,515 24,433,400,562 

Note: Data from Section 8 of Fonn R for 1997: 96 is prior year, 97 is current year, 98 and 99 are projected years. 
"Revisions by two facilities (in Louisiana and Oklahoma, respectively) change the totals presented in this table as follows: On-site energy recovery changes to 2,710,252,708 pounds in 1996, 
2,930,%2,208 pounds in 1997, 2,933,105,153 pounds projected for 1998, and 2,999,926,628 pounds projected for 1999. Total production-related waste managed changes to 21,610,072,336 
pounds In 1996, 23,850,566,745 pounds in 1997, 23,403,721,510 pounds projected for 1998, and 23,468,052,562 pounds projected for 1999. 
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Table 2-20A. TRI On-site and Off-site Releases, by Chemical, 1997 
On-site Releases Off-site 

On-site Land Releases Releases 

Underground Injection Other 
Surface RCRA On-site Total Transfers Total On-

CAS Total Total Air Water Class I Class 11-V SubtitleC Land On-site Off-site to and Off-site 
Number Chemical Forms Emissions Discharges Wells Wells Landfills Releases Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

717SJ-41-2 • Abamcctin 2 0 9 0 0 0 0 9 0 9 

30560-19-1 • Accphatc 7 1,SOS 0 0 0 0 0 1,505 0 1,505 

75-07-0 • Acctali!Cliyde 250 12,736,049 223,370 371,576 0 98 118,078 13,449,171 5,483 13,454,654 

60-35-S Acctamidc 6 250 I 1,863,202 0 0 0 1,863,453 0 1,863,453 

7S-OS·8 Acctonitrilc JOO 890,612 7,461 18,894,762 0 58 5 19,792,898 3,084,414 22,877,312 

98·86·2 • Acctophcnonc 43 179,786 650 499,070 0 0 3,SOO 683,006 42,552 725,558 

62476-59-9 • Acifluorfcn, sodium salt 7 290 253 0 0 0 5 548 S70,359 570,907 

107-02-8 • Acrolein 19 81,130 298 71,990 0 0 0 153,418 17S 153,593 

19·06· I • Acrylamidc 77 17,278 6,355 7,074,021 0 305,545 0 7,403,199 26,290 7,429,489 

79·10-7 Acrylic add 194 414,885 8,089 6,237,000 0 0 76,151 6,736,125 45,129 6,781,254 

107-13·1 • Acrylonitrile 110 1,224,569 1,229 4,031,900 0 47 780 5,258,525 4,879 S,263,404 

IS972·60·8 • Alachlor 3 2,700 290 0 0 0 0 2,990 3,600 6,590 

116-06-3- Aldicarb 3 386 0 0 0 0 5 391 0 391 

28057-48-9 d·trans·Allethrin I 0 0 0 0 0 0 0 0 0 

107-18-6 • Allyl alcohol 27 53,528 5,226 411,350 0 0 4 470,108 7,245 477,353 

107·11·9 Allyllllllme 3 1,662 0 0 0 0 0 1,662 0 1,662 

107..0S-1 Ally! chloride 22 78,187 10 0 0 0 0 78,197 503 78,700 

7429-90-S • Aluminum (fume or dust) 326 1,589,904 42,374 0 0 2,400 2,211,096 3,845,774 8,278,292 12,124,066 

1344·28·1 Aluminum oxide 51 38,451 155 0 0 14 428,666 467,S86 10,338,I 11 10,805,997 
(fibrous fonns) 

20859·73·8 • Aluminum phosphide I 0 0 0 0 0 0 0 0 0 

834·12·8 • Amctl)'n 4 2,161 42 0 0 0 0 2,203 0 2,203 

60-09-3 <l·Aminoazobcnzenc 2 0 0 6 0 0 0 6 0 6 

92-67·1 4-Ammobiphcnyl I 0 0 0 0 0 0 0 0 0 

7664-41-7 • Ammonia 2,734 156,148,750 7,023,065 30,953,105 197,387 23,352 3,231,064 197,576,723 2,417,150 199,993,873 

62·S3·3 • Aniline 65 285,954 11,228 1,095,429 0 181 1,204 1,393,996 67,266 1,461,262 

90-04-0 o-Anisidine 7 1,461 76 0 0 0 0 1,S37 4 1,541 

104.94.9 p-Anisidinc I 0 0 0 0 0 0 0 0 0 

120·12-7 Anthraccnc 69 94,661 311 0 0 4,739 1,447 IOl,!S8 108,190 209,348 

7440-36-0 Antimony 126 6,628 14,415 0 0 1,067 26,045 48,155 279,569 327,724 

- Antimony compounds 548 87,141 27,293 12,212 0 211,763 1,008,326 1,346,735 4,152,534 S,499,269 

7440-38-2 Arsenic S2 51,SS9 679 0 0 500 9,786 62,524 530,960 593,484 

- Arsenic compounds 339 148,359 3,454 76,170 0 16,422 S,739,544 S,983,949 1,369,579 7,3S3,S28 

1332·21-4 • Asbestos (friable) 63 7,25S 2 0 0 0 Sl4,SOO 521,757 4,329,603 4,851,360 

1912·24·9 • Alrazine 20 35,119 2,242 418 0 0 388,928 426,707 166,947 593,654 

7440·39·3 B:mum 73 120,075 25,436 0 0 soo 503,789 649,800 874,975 1,524,775 

- Barium compounds 645 458,369 940,587 152,000 0 2,568,999 6,622,808 10,742,763 9,680,554 20,423,317 

2278 I ·23·3 • Bcndiocarb 3 0 0 0 0 0 0 0 0 0 

1861-4,0-1 • Bcnnuralin 4 1,960 0 0 0 0 0 1,960 8,400 10,360 

17804·35·2 ·-nenomyl 3 0 0 0 0 0 0 0 0 0 

98-87-3 Denzal chloride 3 1,030 1,500 0 0 0 0 2,S30 0 2,530 

71-43-2 • Benzene 467 8,753,200 11,464 362,350 150 834 61,641 9,190,239 83,518 9,273,757 

98-07-7 Denzoi<: trichloridc 7 6,067 0 0 0 0 0 6,067 S20 6,S87 

98·88-4 Bcnzoyl chloride 22 17,911 s 0 0 0 0 17,916 1,000 18,916 

94·36-0 • Benzoyl peroxide SS 1,590 2SO 0 0 0 1,186 3,026 5,794 8,820 

100-44·7 Dcnzyl chloride 4S 27,407 2,706 570 0 0 24 30,707 S,924 36,631 

744041·7 Ben« Ilium 13 816 27 0 0 580 55 543 56 966 s 741 62 707 

Nole: On-site Releases from Section 5 and Off-site Releases from Section 6 (off-site transfers to disposal) ofFonn R. Off-site Releases include metals and metal 
compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Infonnation System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides, 
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Table 2-208. TRI Chemicals in Waste, by Chemical, 1997 

Total 
Quantity Production- Non-

Recycled Energy Recovery Treated Released related Production-
On- and Off- Waste related Waste 

Chemical On-site Off-i1ite On-site Off-site On-site Off-site site Managed Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

71751-41-2 • Abamectin 0 0 0 0 1,900 131 9 2,040 0 

30560-19-1 • Acephate 20 0 0 0 11,000 11,580 944 23,544 0 

75-07-0 • Acetaldehyde 332,000 33 9,848,731 56,699 15,532,164 1,192,757 13,449,700 40,412,084 10,453 

60-35-5 Acetamide 0 0 64,008 145 1 194 1,863,448 1,927,796 0 

75-05-8 Acetonitrile 13,116,437 2,215,038 23,490,849 6,631,333 12,681,271 7,690,047 22,804,584 88,629,559 6,264 

98-86-2 • Acetophenone 1,800 5,'143 30,262,873 278,450 1,003,454 397,022 747,016 32,696,358 1,078 

62476-59-9 • Acifluorfen, sodium salt 0 0 0 0 310 3,554 570,691 574,555 0 

107-02-8 • Acrolein 0 0 3,772,684 33,413 5,288,092 23 142,204 9,236,416 93 

79-06-1 • Acrylamide 2,266 3 86,000 13,306 144,607 219,594 7,427,483 7,893,259 4,010 

79-10-7 Acrylic acid 4,151,368 119,172 31,904,896 3,478,312 28,539,687 879,415 6,690,854 75,763,704 3,162 
107-13-1 • Acrylonitrile 12,690,465 58,092 5,300,722 198,012 10,143,286 1,170,267 5,329,623 34,890,467 1,602 

15972-60-8 • Alachlor 0 0 0 0 44,000 160,000 6,600 210,600 0 

116-06-3 • Aldicarb 0 0 0 0 502 28,107 382 28,991 0 
28057-48-9 d-trans-Allethrin 0 0 0 0 0 0 0 0 0 

107-18-6 • Ally! alcohol 110,892 0 't,911,736 798,451 971,358 258,500 475,498 4,526,435 1 
107-11-9 Allylamine 0 0 0 1,571 1,547 0 1,662 4,780 0 
107-05-1 Ally! chloride 210,000 0 2,403,008 210,974 387,733 298,546 77,167 3,587,428 2,200 

7429-90-5 • Aluminum (fume or dust) 13,981,740 26,584,429 0 91,568 19,350,982 227,033 10,994,583 71,230,335 155 
1344-28-1 Aluminum oxide 5,050,000 252,140 0 0 14,897 104,877 935,611 6,357,525 200 

(fibrous forms) 
20859-73-8 • Aluminum phosphide 0 0 0 0 0 0 0 0 0 

834-12-8 • Ametryn 25 0 0 0 38,200 16,000 1,744 55,969 0 
60-09-3 4-Aminoazobenzene 0 0 0 0 0 76 6 82 0 

92-67-1 4-Aminobiphenyl 0 0 0 0 100,000 190 0 100,190 0 
7664-41-7 • Ammonia 348,336,500 9,620,303 118, 146,876 112,444 290,578,256 16,712,554 194,820, 109 978,327,042 714,157 

62-53-3 • Aniline 7,119,031 0 7,637,850 629,784 3,641,784 2,188,848 1,418,107 22,635,404 5,959 
90-04-0 o-Anisidine 0 0 1,315 0 3,867 6,925 1,541 13,648 0 

104-94-9 p-Anisidine 0 0 0 0 0 0 0 0 0 
120-12-7 Anthracene 229,292 7,563 380,721 106,516 294,868 2,989 210,086 1,232,035· 1,938 

7440-36-0 Antimony 3,873,483 876,978 25,969 49,316 328,072 28,355 320,843 5,503,016 6,339 

- Antimony compounds 5,026,069 3,914,498 3,300 11,028 938,412 605,157 4,386,271 14,884,735 11,987 
7440-38-2 Arsenic 1,546,013 433,597 0 0 69,967 10,075 113,610 2,173,262 15,011 

- Arsenic compounds 3,806,840 812,279 0 355 69,323 1,103,163 5,048,300 10,840,260 1,870,274 
1332-21-4 • Asbestos (friable) 195,118 0 0 0 667,313 709,910 5,382,618 6,954,959 273,483 
1912-24-9 • Atrazine 250 0 0 0 342,091 126,897 806,780 1,276,018 250 
7440-39-3 Barium 47,730 123,254 593,764 117,119 479,717 10,998 1,404,223 2,776,805 0 

- Barium compounds 30,421,974 1,998,629 142,000 216,995 7,507,910 1,763,375 14,260,037 56,310,920 2,240,371 
22781-23-3 • Bendiocarb 0 0 0 0 0 0 0 0 0 

1861-40-1 • Benfluralin 72,000 0 0 0 1,700 55 10,500 84,255 0 
17804-35-2 • Benomyl 0 0 0 0 374,000 4,002 0 378,002 0 

98-87-3 Benzal chloride 0 0 0 130,000 51,100 1,100 2,461 184,661 0 
71-43-2 * Benzene 46,015,599 381,821 60,211,346 1,146,425 47,653,556 2,274,444 9,202,991 166,886,182 62,271 
98-07-7 Benzoic trichloride 0 0 0 22,000 210,000 0 6,596 238,596 0 
98-88-4 Benzoyl chloride 0 0 0 0 1,974,302 365,304 18,706 2,358,312 Ill 
94-36-0 * Benzoyl peroxide 22,502 0 0 I 62,392 42,704 8,677 136,276 0 

100-44-7 Benzyl chloride 17,000 0 21,472 455,495 277,157 23,534 35,866 830,524 0 
7440-41-7 Bervllium 110,428 120,381 0 0 0 14 61 323 292,146 0 

Note: Data from Section 8 of Form R. 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. ' 
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~ter 2- National Overview of 1997 Toxics Re/ease Inventory 

Table 2-20A. TRI On-site and Off-site Releases, by Chemical, 1997, continued 
On-site Releases 

Surface 
Underground Injection 

CAS Total Total Air Water Class I Class 11-V 
Number Chemkal Forms Emissions Discharges Wells Wells 

Number Pounds Pounds Pounds Pounds 

- Beryllium compounds 7 365 I 0 0 

1126S7.o.t.J • Bifcn1hrin 4 6 0 0 0 

?2·S2-4 • Biphenyl 132 595,892 2,771 31,699 0 

111-91-1 Bis(2-chlorocthoxy) I 1,702 0 4,015 0 
mclh111nc 

111-44-4 • Bis(2-chlorocU1yl) ether 13 1,515 5 0 0 

S42·SIM Bis(chloromclhyl) ether 2 7 0 0 0 

IOS·60-1 Bis(2-chlorol-mclhylcthyl) 2 3,860 0 0 0 
ether 

S6·3S·9 • Bis{tributyltin) oxide 2 0 7 0 0 
10294.34.s Boron trichloridc 7 754 0 0 0 

7637·07·2 Boron trinuoridc 25 21,290 0 0 0 

314-40.9 • Brorn1cil 3 10 3,284 0 0 
?126-95·6 • Bromine 48 107,808 15 7 0 

3S6?1-6S·7 • l·Bromo-1-{bromorncthyl)- 2 0 0 0 0 
1,3-propancdicarbonitrilc 

3$3-S?-3 Bromochlorodinuoro- 3 2,042 0 0 0 
mcd1ane (Halon 1211) 

7443·9 • nromomcthane 47 1,876,553 14 244 0 

75-63-S Bromotrifluoromethane 6 27,405 0 0 0 
(Halon 1301) 

t 689·S4·S • Bromoxynil 2 506 0 0 0 

1689·99·2 • Bromoxynil octanoatc 5 1,386 0 0 0 

357.57.3 Brucinc I 0 0 0 0 
106-99.(l 1,3-Butadicnc 186 2,710,735 2,552 1,000 0 

141-32·2 Butyl acrylate 158 232,375 7,242 0 0 

71-36-3 n·Butyl alcohol 1,001 21,456,156 79,743 3,122,078 0 

7S·92·2 • sec-Butyl alcohol 120 959,349 11,965 152,939 0 
1S-6s.O • tert-Bucyl alcohol 86 577,415 29,477 980,424 0 

106-88·7 1,2-Butylcne oxide 13 16,001 70 0 0 

123-72·8 • Bulylllldchydc 33 346,922 362 29,000 0 

7440-43-9 Cadmium 53 2,376 521 0 0 

- Cadmium compounds 95 64,212 1,934 52 0 
156-62-7 • Calcium cyanamidc 4 105 0 0 0 
133-06-2 • Cllptan 12 6,316 5 5 0 
63-25-2 • Cllrbaryl 18 17,776 12 0 0 

I S6l-M-2 • Cllrbofu!lln 4 8,728 I 0 0 
15· I S.O • Qubon disulfide 92 50,984,954 28,651 517,565 0 
56·2J·S • Carbon tetrachloride 65 357,499 315 32,958 0 

463-SS·I Cllrbonyl sulfide 77 21,081,227 0 0 0 
5234-68-4 • Carboxin 3 7 0 0 0 

120.8().9 Catcchol 135 6,673 22,660 0 0 

Off-site 
On-site Land Releases Releases 

Other 
RCRA On-site Total Transfers Total On-

Subtitle C Land On-site Off-site to and Off-site 
Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds 

0 390 756 4,602 5,358 

0 0 6 0 6 
4,459 245 635,066 48,529 683,595 

1,400 0 7,117 0 7,117 

0 0 1,520 0 1,520 
0 0 7 0 7 

0 3 3,863 0 3,863 

0 50 57 2,280 2,337 
0 0 754 0 754 

0 0 21,290 5 21,295 

0 0 3,294 0 3,294 
0 545 108,375 433,404 541,779 
0 0 0 0 0 

0 0 2,042 0 2,042 

0 6 1,876,817 0 1,876,817 

0 0 27,405 0 27,405 

0 0 506 2,842 3,348 

0 0 1,386 17,990 19,376 

0 0 0 0 ·0 

0 294 2,714,581 6,600 2,721,181 

0 805 240,422 21,150 261,572 

286 34,198 24,692,461 188,914 24,881 ,375 

0 IO 1,124,263 17,496 1,141,759 
0 751 1,588,067 279,582 1,867,649 
0 0 16,071 12 16,083 

0 I 376,285 233 376,518 

665 7,939 11,501 135,195 146,696 

49,460 938,635 1,054,293 1,350,236 2,404,529 

0 0 105 0 105 

0 0 6,326 391 6,717 

5,772 1,796 25,356 16,634 41,990 
0 0 8,729 42 8,771 
0 5 51,531,175 32,503 Sl,563,678 
0 135 390,907 18,947 409,854 
0 0 21,081,227 0 21,081,227 
0 0 7 142 149 
6 1 824 31,163 337 31,500 

Note: On-site Releases from Section 5 nnd Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. Off-site Releases include metals and metal 
compounds transferred off-site for solidificntion/stabilization and for wastewater treatment, including to POTWs. 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 2- National Overview of 1997 Toxics Re/ease lnven~ 

Table 2-208. TRI Chemicals in Waste, by Chemical, 1997, continued 

Quantity Total Non-

Recrcied Ene!m'. Recove!:.l: Treated 
Released Production- Production-

CAS On- and related Waste related Waste 
Number Chemical On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

- Beryllium compounds 0 38,600 0 0 0 1,643 4,197 44,440 0 
82657-04-3 • Bifenthrin 0 0 0 0 0 46 6 52 0 

92-52-4 • Biphenyl 290,759 302,713 1,573,135 143,730 4,050,685 834,719 696,431 7,892,172 5,291 
111-91-1 Bis(2-chloroethoxy) 0 0 0 0 0 0 6,887 6,887 0 

methane 

111-44-4 • Bis(2-chloroethyl) ether 0 185,170 468,431 91,738 430,386 243,182 1,061 1,419,968 0 

542-88-1 Bis(chloromethyl) ether 0 0 0 0 6,500 0 7 6,507 0 

108-60-1 Bis(2-chloro 1-methylethyl) 13,000,000 0 0 0 11,685,200 0 3,900 24,689,100 I 
ether 

56-35-9 • Bis(tributyltin) oxide 0 36,426 0 0 167 180 2,337 39,1 JO 0 
10294-34-5 Boron trichloride 7,000 0 0 0 59,600 0 318 66,918 0 
7637-07-2 Boron trifluoride 0 0 0 0 497,548 152 21,343 519,043 280 

314-40-9 • Bromacil 0 0 0 0 16,912 19,881 3,313 40,106 0 
7726-95-6 • Bromine 5,438,500 0 0 0 16,973,278 3,199,452 545,537 26,156,767 293 

35691-65-7 • l-Bromo-1-(bromomethyl)- 0 0 0 0 12,000 7,871 0 19,871 0 
1,3-propanedicarbonitrile 

353-59-3 Brom~chlorodifluoro- 554,000 0 0 0 0 0 2,053 556,053 0 
methane (Halon 1211) 

74-83-9 • Bromomethane 23,3JO 0 273,200 280 967,441 0 1,856,305 3,120,536 13,155 
75-63-8 Bromotrifluoromethane 4JO,OOO 0 0 0 0 0 27,410 437,410 316 

(Halon 1301) 
1689-84-5 • Bromoxynil 0 0 0 0 0 50 2,611 2,661 0 

1689-99-2 • Bromoxynil octanoate 0 0 0 0 0 167 19,596 19,763 0 
357-57-3 Brucine 0 0 0 0 0 0 0 0 0 
106-99-0 1,3-Butadiene 5,481,906 14,451,023 40,873,920 57,787 65,299,067 314,610 2,210,086 128,688,399 510,546 

141-32-2 Butyl acrylate 110,060 165,089 9,499,188 608,286 3,403,674 91,101 258,068 14,135,466 130 
71-36-3 n-Butyl alcohol J0,377,274 3,504,078 28,650,346 7,777,463 35,473,237 4,283,777 24,850,956 114,917,131 28,564 
78-92-2 • sec-Butyl alcohol 138,499 36,291 13,475,118 1,981,948 2,115,036 51,775 1,121,428 18,920,095 57 
75-65-0 • tert-Butyl alcohol 274,074 214,894 49,091,300 I 1,272,389 2,585,298 1,779,964 1,973,750 67,191,669 8,042 

106-88-7 1,2-Butylene oxide 0 0 0 310,195 348,570 264 15,895 674,924 0 
123-72-8 • Butyraldehyde 0 1,200 2,864,034 224,224 2,102,870 297,449 376,908 5,866,685 I 

7440-43-9 Cadmium 1,090,072 310,225 0 0 33,925 10,497 128,622 1,573,341 0 

- Cadmium compounds 7,937,874 1,255,346 0 1,501 6,647,787 44,755 2,233,696 18,120,959 66,080 

156-62-7 • Calcium cyanamide 0 8,365 0 0 0 0 IOI 8,466 0 
133-06-2 • Caplan 3,580 0 0 0 9,700 540 6,099 19,919 0 
63-25-2 • Carbary! 63,043 0 77,740 630 669,175 19,709 13,029 853,326 15,493 

1563-66-2 • Carbofuran 0 0 0 0 3 29,338 8,728 38,069 0 
75-15-0 • Carbon disulfide 24,187,118 442 10,044,054 385,297 27,944,668 271,540 50,848,980 113,682,099 29,778 
56-23-5 • Carbon tetrachloride 2,801,998 139,227 983,907 37,782 42,300,623 1,158,420 382,418 47,804,375 11,773 

463-58-1 Carbonyl sulfide 0 0 2,286,198 0 16,734,387 25 21,206,950 40,227,560 0 
5234-68-4 * Carboxin 1,017 0 0 0 0 360 149 1,526 0 

120-80-9 Catechol 0 10 813 JO 008 900 96 059 4 046 473 61960 35 836 14 260 041 660 

Note: Data from Section 8 of Form R. 
* Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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~ter 2- National Overview of 1997 Toxics Release Inventory 

Table 2-20A. TRI On-site and Off-site Releases, by Chemical, 1997, continued 
On-site Releases 

Surface 
Underground Injection 

CAS Total Total Air Water Class I Class 11-V 
Number Chemical Forms Emissions Discharges Wells Wells 

Number Pounds Pounds Pounds Pounds 
llS-28-6 Chlorcndic acid 2 49 0 0 0 

90982-32-4 • Chlorimuron ethyl 2 8 0 0 0 

7182-50-S • Chlorine 1,257 64,419,432 301,119 60,595 0 

10049·04-4 • Chlorine dioxide 126 1,311,372 58 0 0 

79·11·8 • Chloroacctic acid 30 6,125 8 0 0 
4030-31-3 • l-(3-Chloroallyl)-3,5,7- 14 549· 21 0 0 

triaza·l-azonia adamantane 

chloride 

106-47·8 • p-Chlol'Oltllitine 4 15,332 869 0 0 

103-90-7 • Chlorobenzcnc 76 962,904 1,217 113,901 0 

75-68·3 l-Cllloro-1,1-dinuoroethanc 27 S,964,553 193 0 0 

(HCFC·l42b) 
7S-4S·6 • Chlorodifluoromcthanc 231 8,929,443 3,650 0 0 

(HCFC-22) 

7S·00.3 Chlorocth1111c 57 2,532,822 905 0 0 

67·66·3 • Chloroform 144 7,205,396 164,654 26,954 0 

74.37.3 • Chloromcth1111c 98 3,259,431 1,608 186,931 0 

107-30-2 Chloromcthyl methyl ether 3 4,155 s 0 0 

S63-47-3 3-Chloro-2-mcthyl-1- 3 25,982 0 0 0 
propcnc 

- Chlorophcnols 6 4,779 16 92,980 0 
76-06-2 • Chloropkrln 16 10,147 0 0 0 

126-99·8 Chloroprcnc II 996,060 0 94,000 0 

3S4-2S-6 l-Chloro-l,l,2,2-tetra- 3 549,113 0 0 0 

lluoroethanc (HCFC-124a) 

2837-89-0 2-Chloro-l, l ,l ,2·tctmlluoro- 20 865,860 s 0 0 
clhane (HCFC-124) 

I 897-45-6 • Chloroth1lonil 19 7,914 83 0 0 
75.311.7 2-Chloro-l,l,l-trifluoro 4 23,310 60 0 0 

ethane (HCFC-133a) 
75.72.9 Chlorotrifluoromcthanc I 16,900 s 0 0 

(CFC.13) 

SS9S-13.Q • Chlorpyrifos methyl 4 1,000 0 0 0 

64902·72·3 • Chlorsulfuron I I 0 0 0 

7440-47.3 Chromium 1,845 572,772 11,805 I 0 

- Chromium compounds 1,460 387,028 99,497 1,131,559 0 

64S9-94·S C.1, Acid Red 114 2 0 0 0 0 

S69·6'4·2 • C.t Buie Green 4 3 IS 0 0 0 

989-JS·S CJ, Baste Red 1 1 0 0 0 0 
28407-37-6 C.I. Direct Bluc218 6 10 10 0 0 

2832-40.S C.1, Disperse Yellow 3 4 338 29 0 0 

81-88·9 C.I. Food Red IS 2 0 0 0 0 
97·S6-3 CJ. Sol\'cnt Yellow 3 1 0 0 0 0 

Off-site 

On-site Land Releases Releases 
Other 

RCRA On-site Total Transfers Total On-
Subtitle C Land On-site Off-site to and Off-site 
Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds 
0 0 49 0 49 

0 0 8 0 8 
0 73,776 64,854,922 46,946 64,901,868 
0 0 1,311,430 0 1,311,430 
0 19,746 25,879 500 26,379 

0 672 1,242 4,804 6,046 

0 s 16,206 0 16,206 

0 1,550 1,079,572 105,300 1,184,872 

0 0 5,964,746 14,550 5,979,296 

0 I 8,933,094 73,609 9,006,703 

0 0 2,533,727 5,128 2,538,855 
106 7,418 7,404,528 14,498 7,419,026 

0 59 3,448,029 205 3,448,234 
0 0 4,160 54 4,214 
0 0 25,982 0 25,982 

0 0 97,775 839 98,614 
0 0 10,147 10,700 20,847 

0 0 1,090,060 0 1,090,060 

0 0 549,113 0 549,113 

0 0 865,865 0 865,865 

0 0 7,997 171,838 179,835 

0 0 23,370 80 23,450 

0 0 16,905 0 16,905 

0 0 1,000 0 1,000 
0 0 1 0 I 

27,208 426,448 1,038,234 5,962,093 7,000,327 

576,612 28,749,821 30,944,517 19,465,080 50,409,597 

0 0 0 0 0 
0 0 IS 750 765 

0 0 0 0 0 
0 0 20 2,489 2,509 
0 0 367 593 960 

0 0 0 0 0 
0 0 0 0 0 

Note: On-site Releases from Section Sand Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. Off-site Releases include metals and metal 
compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Fcdcral lnsccticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pc:s1icidcs. 
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Chapter 2- National Overview of 1997 Toxics Release Invent~ 

Table 2-208. TRI Chemicals in Waste, by Chemical, 1997, continued 

Quantity Total Non· 

Recycled Treated 
Released Production· Production· 

CAS Enerey Recovery On-and . related Waste related Waste 
Number Chemical On-site Off-!;ite On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

115-28·6 Chlorendic acid 0 0 0 0 0 914 49 963 0 

90982-32-4 • Chlorimuron ethyl 0 0 0 0 0 16,223 8 16,231 0 

7782·50·5 • Chlorine 79,099,777 111,317 0 2,161 229,962,293 1,106,905 64,957,305 375,239,758 40,564 

10049-04-4 • Chlorine dioxide 3,868,805 0 0 0 52,622,530 6,000 1,333,906 57,831,241 2,095 

79-11-8 • Chloroacetic acid 37,000 0 0 0 1,290,589 20,014 6,421 1,354,024 700 

4080-31-3 • 1-(3-Chloroallyl)-3,5,7- 3.J,708 0 0 0 2,404 15,666 7,105 56,883 0 
triaza-1-azonia adamilntane 

chloride 
106-47-8 • p-Chloroaniline 0 0 46,000 400 0 5,815 16,898 69,113 0 

108-90-7 • Chlorobenzene 5,571,993 1,492,007 6,799,180 1,359,228 10,248,621 3,422,433 1,118,897 30,012,359 3,374 

75-68-3 I-Chloro-1, 1-difluoroethane 0 25,169 0 5,000 272,446 97,136 5,986,413 6,386,164 30,300 

(HCFC-142b) 
75-45-6 • Chlorodifluoromethane 1,787,283 201,044 0 250 469,293 324,199 8,930,366 11,712,435 155,681 

(HCFC-22) 
75-00-3 Chloroethane 3,923,357 165,400 8,196,910 41,817 31,313,445 576,354 2,536,920 46,754,203 1,888 

67-66-3 • Chloroform 5,675,765 735,446 5,823,214 314,634 16,142,192 1,548,310 7,389,584 37,629,145 17,372 

74-87-3 • Chloromethane 3,181,750 4,'750 3,252,115 8,489 6,038,027 318,569 3,357,148 16,160,848 25,468 

107-30-2 Chloromethyl methyl ether 0 0 0 0 12,823 0 4,227 17,050 0 

563-47-3 3-Chloro-2-methyl-l- 0 0 0 0 625,186 14,191 25,983 665,360 0 
propene 

.. Chlorophenols 2,897,377 0 0 100 237,504 5,540 97,871 3,238,392 749 

76-06-2 • Chloropicrin 2,210 0 0 0 343 1,469 20,781 24,803 14 

126-99-8 Chloroprene 0 374,960 1,226,280 2,599 8,601,500 431,665 1,089,960 11,726,964 30 

354-25-6 l-Chloro-1, 1,2,2-tetra- 0 0 0 0 37,725 0 548,521 586,246 0 

fluoroethane (HCFC-124a) 
2837-89-0 2-Chloro-I, I, 1,2-tetrafluoro- 0 267,438 0 0 34,892 20,753 868,043 1,191,126 0 

ethane (HCFC-124) 
1897-45-6 • Chlorothalonil 2,445 0 0 0 18,720 144,424 180,811 346,400 180 

75-88-7 2-Chloro-1, I, 1-trifluoro 0 0 0 0 8,700 17,158 23,700 49,558 8 
ethane (HCFC-133a) 

75-72-9 Chlorotrifluoromethane 0 0 0 0 0 0 16,910 16,910 0 

(CFC-13) 
5598-13-0 • Chlorpyrifos methyl 2,000 0 0 0 0 2,233 1,000 5,233 0 

64902-72-3 • Chlorsulfuron 0 0 0 0 0 7,173 I 7,174 0 

7440-47-3 Chromium 26,785,710 98,912,248 70,198 310 293,650 850,114 6,903,128 133,815,358 184,283 
.. Chromium compounds 30,112,660 33,983,201 74,023 61,643 1,391,548 5,461,721 43,054,737 114,139,533 1,155,182 

6459-94-5 C.I. Acid Red 114 0 0 0 0 0 0 0 0 0 
569-64-2 • C.I. Basic Green 4 0 0 0 0 0 998 20 1,018 0 
989-38-8 C.I. Basic Red I 0 0 0 0 0 0 0 0 0 

28407-37-6 C.I. Direct Blue 218 2 0 0 0 374 1,531 3,688 5,595 0 
2832-40-8 C.I. Disperse Yellow 3 0 0 0 0 0 3,664 960 4,624 0 

81-88-9 C.1.FoodRedl5. 0 0 0 0 0 0 0 0 0 
97-56-3 C.I. Solvent Yellow 3 0 0 0 0 0 0 0 0 0 

Note: Data from Section 8 of Form R. 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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.. pter 2- National Overview of 1997 Toxics Release Inventory 

Table 2-20A. TRI On-site and Off-site Releases, by Chemical, 1997, continued 
On-site Releases 

Surface 
Underground Injection 

CAS Total Total Air Water Class I Class II-V 
Num~r Chemical Forms Emissions Discharges Wells Wells 

Number Pounds Pounds Pounds Pounds 

7440-48-4 Cobalt 260 34,954 2,164 40 o 
- Cobalt compounds 260 31,406 34,650 44,624 o 

7440-S0-8 • Copper 2,712 892,348 40,457 57,513 0 

- Copper compounds 1,488 5,488,173 105,892 237,184 0 

SOOJ.5S·9 • Cfcosolc 77 1,288,999 8,452 0 0 
120-71.S p-Crcsidinc 4 3,027 0 0 0 
IOS-39-4 • m-Crcsol 24 54,374 139 430,000 0 

95-48-7 o-Crcsol 24 10,091 40 260,000 0 

106-44·S p-Crcsol 28 51,348 51 263,000 0 

1319·77·3 • Crcsol (mixed isomers) 143 1,669,098 7,693 1,233,058 0 

4170-30·3 • Cfolonaldchydc 7 35,145 1,200 1,400 0 

98·82·8 Cumcnc 241 1,474,589 1,343 859 0 

S0-15·9 Cumcnc hydroperoxidc 45 71,106 88 300,000 0 
13S·20·6 Cupfcrron 1 0 0 0 0 

21725-46-2 • Cyanuinc 5 1,915 415 0 0 

- Cyanide compounds 228 638,507 65,394 3,752,094 0 
1134-23·2 • Cycloatc 3 82 671 71 0 

110-82·7 • Cyclohcxanc 371 6,500,730 80,765 322,903 0 
108·93-0 • Cyclohexanol 27 179,623 420 3,616,560 0 

68359-37-S • Cyfluthrin 2 0 0 0 0 
94.75.7 • 2,4·0 (acetic acid) 19 4,991 59 250 0 

533-74-4 • 011Z0111ct 16 0 0 0 0 
534,04~ 7 • Oazomct, sodium salt 2 0 0 0 0 

94-82-6 • 2,4-0B 2 72 0 0 0 
1929-73.J • 2,4·0 butoxyethyl ester 3 500 0 0 0 

94·80-4 • 2,4·0 butyl ester 3 1 0 0 0 

1163·19·S Dccabromodiphcnyl oxide 135 28,068 2,494 0 0 
I 36B4·S6-S • Dcsmcdipham I 83 0 0 0 

1928-43-4 • 2.4·0 2-Ethylhcxyl ester II 5,606 0 0 0 
101·!0-4 4,4'-Diaminodiphcnyl 3 24 360 0 o 

ether 

95-80-1 2,4-Diaminotoluenc 3 1,958 o o 0 
25376-45-8 Oiaminololucne 13 11,454 556 27,000 0 

(mixed Isomers) 

333-41-S • Oiazlnon 27 13,824 15 0 0 
132-64·9 Oibcnzofuran 36 34,770 15 0 0 
106-93-4 • 1,2-Dibromoethanc 13 9,707 4 10 o 
124-73-2 Dibromolctrafluoroclhanc I 10 o 0 o 

(Halon 2402) 

14·74·2 • Dibutyl phthalatc 108 39,485 151 160,000 0 
1918-00-9 • Oicamba 7 1,041 26 65,535 0 

99-30·9 • Dichloran 2 o 0 o 0 
95-SO-I • 1,2-Dkhlorobcnzcnc 30 158,412 2,039 5,600 0 

541-73·1 1,3-0ichlorobcnzcnc 7 3,495 818 0 o 
106-46-7 • 1,4-0ichlorcbcnzcnc 23 262,266 1,728 2,000 o 

25321-22-6 Dichlorobenzenc 7 ,15,274 0 o 0 
(mixed isomers) 

91-94-1 3,3'-0ichlorcbcnzidinc I 255 0 0 o 

Off-site 
On-site Land Releases Releases 

Other 
RCRA On-site Total Transfers Total On· 

Subtitle C Land On-site Off-site to and Off-site 
Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds 

o 8,994 46,152 685,258 731,410 

33,197 597,857 741,734 557,124 1,298,858 

216,878 1,555,708 2,762,904 18,378,475 21,141,379 

942,977 37,225,254 43,999,480 10,770,350 54,769,830 

26,055 1,875 1,325,381 2,301,965 3,627,346 
0 0 3,027 2,100 5,127 

0 0 484,513 2,694 487,207 

0 0 270,131 16,440 286,571 

110 0 314,509 78,311 392,820 

52 2,664 2,912,565 16,381 2,928,946 

0 0 37,745 0 37,745 

3 8,242 1,485,036 18,491 1,503,527 

0 7,200 378,394 11,251 389,645 
0 0 0 0 0 

0 0 2,330 4,186 6,516 

1,372 101,819 4,559,186 98,604 4,657,790 

0 0 824 158 982 

18 17,642 6,922,058 51,600 6,973,658 

0 12 3,796,615 810 3,797,425 

0 0 0 0 0 

250 5 5,555 6,616 12,171 
0 0 0 1,850 1,850 

0 0 0 250 250 

0 0 72 0 72 
0 0 500 0 500 

0 0 1 0 I 
500 868,794 899,856 707,431 1,607,287 

0 0 83 0 83 

0 o 5,606 2,036 7,642 
o 0 384 58 442 

o 0 1,958 o 1,958 
0 8 39,018 284,524 323,542 

0 0 13,839 1,862 15,701 

0 280 35,065 54,220 89,285 

0 1 9,722 5,116 14,838 
0 0 10 o 10 

91 1,176 200,903 21,072 221,975 

o o 66,602 2,180 68,782 
0 0 0 o 0 

704 90 166,845 20,461 187,306 
0 0 4,313 I 4,314 

o 1,960 267,954 289 268,243 
0 0 15,274 9 15,283 

o o 255 7,400 7,655 
Note: On-site Releases from Section Sand Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. Off-site Releases include metals and metal 
compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter z- National Overview of 1997 Toxics Release lnven~ 

Table 2-208. TRI Chemicals in Waste, by Chemical, 1997, continued 

Quantity Total Non· 

Rec:1:cted Treated 
Released Production- Production-

CAS - Enerlll'. Recove!l On-and related Waste related Waste 
Number Chemical On-site Off-site' On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
7440-48-4 Cobalt 4,423,572 7,919,086 0 0 147,031 24,592 277,126 12,791,407 3 

- Cobalt compounds 503,731 1,972,586 0 6,773 1,209,764 57,859 1,304,459 5,055,172 1,404 
7440-50-8 • Copper 603,925,697 783,470,245 225,424 3,551,787 41,296,581 2,006,069 9,658,847 1,444,134,650 368,800 

- Copper compounds 310,075,700 167,470,119 0 25,643 42,125,835 4,452,985 57,625,028 581,775,310 3,073,536 
8001-58-9 • Creosote 66,432,245 1,700,00() 702,717 67,254 865,430,718 362,602 2,606,664 937,302,200 497,301 

120-71-8 p-Cresidine 0 Cl 0 0 0 32,491 5,127 37,618 0 
108-39-4 • m·Cresol 1,740,898 930,000 757,870 16,492 553,372 28,850 491,702 4,519,184 6 
95-48-7 o-Cresol 89,071 0 347,145 1,632 234,441 34,727 424,417 1,131,433 5 

106-44-5 p-Cresol 91;'290 780,000 179,023 102:147 1,272,477 78,718 395,224 2,898,879 103 
1319-77-3 • Cresol (mixed isomers) 339,319 464,967 4,539,730 397,074 9,992,872 275,741 2,888,535 18,898,238 4 
4170-30-3 • Crotonaldehyde 0 () 2,317,000 0 501,900 16 37,545 2,856,461 0 

98-82-8 Cumene 17,810,313 104,904! 7,920,812 535,057 7,630,812 161,103 1,643,207 35,806,208 8,397 
80-15-9 Cumene hydroperoxidc 0 () 0 0 513,396 175,021 387,526 1,075,943 1,600 

135-20-6 Cupferron 0 0 2,595 0 0 0 0 2,595 0 
21725-46-2 • Cyanazine 0 0 0 10,400 39,000 19,755 6,516 75,671 20,000 

- Cyanide compounds 433,269 51,565 7,191,619 2,442 14,844,831 672,091 4,587,333 27,783,150 4,199 
1134-23-2 • Cycloate 0 0 0 0 64 2,007 980 3,051 0 

110-82-7 • Cyclohexane 55,645,913 131,524 14,303,721 4,463,196 31,267,815 4,105,909 6,774,856 116,692,934 117,376 
I 08-93-0 • Cyclohexanol 0 19,759 2,020,445 145,035 272,856 100,776 3,843,305 6,402,176 0 

68359-37-5 • Cyfluthrin 0 I) 0 0 0 0 0 0 0 
94-75-7 • 2,4-D (acetic acid) 98,184 I) 0 0 29,710 46,125 11,467 185,486 191 

533-7 4-4 • Dazomet 0 I) 0 0 11,400 621 2,200 14,221 0 

53404-60-7 • Dazomet, sodium salt 0 I) 0 0 90 12,072 100 12,262 0 
94-82-6 • 2,4-DB 35 0 0 0 0 23 73 131 0 

1929-73-3 • 2,4-D butoxyethyl ester 0 I) 0 0 0 0 349 349 0 
94-80-4 • 2,4-D butyl ester 0 I) 92,200 34 9,362 2 1 101,599 0 

1163-19-5 Decabromodiphenyl oxide 289,049 57,236 646 6,602 50,690 370,462 1,646,812 2,421,497 0 
13684-56-5 • Desmedipham 0 0 0 0 0 379 83 462 0 

1928-43-4 • 2,4-D 2-Ethylhexyl ester 3,982 0 0 0 0 11,151 7,540 22,673 0 
101-80-4 4,4'-Diaminodiphenyl 0 0 0 0 150 6,272 379 6,801 0 

ether 
95-80-7 2,4-Diaminotoluene 0 0 0 0 74,135 275 1,747 76,157 0 

25376-45-8 Diaminotoluene 0 0 2,871,215 2,891,505 534,411 779,888 47,547 7,124,566 280,003 
(mixed isomers) 

333-41-5 • Diazinon 50,419 0 0 0 26,183 33,074 16,258 125,934 0 
132-64-9 Dibenzofuran 128,988 960 240,210 16,170 27,823 335 102,426 516,912 6 
106-93-4 • 1,2-Dibromoethane 0 0 0 30,740 11,862 645 9,611 52,858 0 
124-73-2 Dibromotetrafluoroethane 93,800 0 0 0 0 0 IO 93,810 0 

(Halon 2402) 
84-74-2 * Dibutyl phthalate 32,125 18,084 468,416 205,442 132,864 60,660 249,098 1,166,689 58 

1918-00-9 • Dicamba 0 0 0 0 61 58,850 68,501 127,412 0 
99-30-9 • Dichloran 0 0 0 0 0 0 0 0 0 
95-50-1 * 1,2-Dichlorobenzene 39,382,322 2,259,56'7 1,546,421 787,537 445,251 2,074,144 193,212 46,688,454 4,376 

541-73-1 1,3-Dichlorobenzene 2,994 1,180 91,900 31 13 2,473 5,361 103,952 I 
106-46-7 * 1,4-Dichlorobenzene 2,638,810 0 133,690 2:073 1,793 197,383 340,436 3,314,185 38 

253.21-22-6 Dichlorobenzene 0 0 293,565 745 230,056 10,523 15,282 550,171 0 
(mixed isomers) 

91-94-1 3 3'-Dichlorobenzidine 0 0 0 0 7.400 74 000 7 300 88 700 0 

Note: Data from Section 8 of Form R. 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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ter 2 - National Overview of 1997 Toxics Release Inventory 

Table 2-20A. TRI On-site and Off-site Releases, by Chemical, 1997, continued 
On-site Releases Off-site 

On-site Land Releases Releases 

Underground Injection Other 
Surface RCRA On-site Total Transfers Total On-

CAS Total Total Air Water Class I Class 11-V SubtitleC Land On-site Off-site to and Off-site 
Number Chemical Forms Emissions Discharges Wells Wells Landfills Releases Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

61243·9 3,3'-Dichlorobenzidine 17 0 0 0 0 0 0 0 0 0 
dihydrochloridc 

64969-34·2 3,3'-Dlchlorobenzidinc I 0 0 0 0 0 0 0 0 0 
sulfate 

75-27-4 Dichlorobromomcthnnc I 2,400 0 0 0 0 100 2,500 0 2,500 

764-41-0 1,4-Dichloro-2-butcnc 2 2,650 0 1,800 0 0 0 4,450 0 4,450 

1649·08-7 1,2-Dichloro-l,l-difluoro- I 1,400 60 0 0 0 0 1,460 170 1,630 

clhmc (HCFC-132b) 
75.714 • Dichlorodifluoromcthanc 61 810,736 43 5,766 0 0 0 816,545 550 817,095 

(CFC-12) 
107-06-2. 1,2-Dichloroclhane 78 916,764 1,826 4,549 0 0 27 923,166 120,476 1,043,642 

S40.S9.0 1,2-Dlchlorocthylene 10 7,772 17 0 0 0 0 7,789 0 7,789 
1717.()().6 1,1-Dichloro-l·fluorocthnne 234 7,473,102 239 0 0 0 4,970 7,478,311 320,848 7,799,159 

(HCFC·141b) 
1S-43-4 Did1lorofluoromcthanc 2 131,260 0 0 0 0 0 131,260 8,440 139,700 

(HCFC-21) 0 

1S-09·2 • Dichloromclhllllc 804 47,665,155 9,492 528,026 0 259 10,921 48,213,853 226,085 48,439,938 

S07-SS·I 1,3-Dichloro-1,1,2,2,3- 3 34,811 0 0 0 0 0 34,811 0 34,811 
penta-fluoropropanc 
(HCFC·22Scb) 

422-56-0 3,3-Dichloro-1,l,l,2,2- 3 28,251 0 0 0 0 0 28,251 0 28,251 
pcnta·fluoropropanc 
(HCFC-22Sca) 

120-83-2 2,4-Dichlorophcnol 5 3,296 134 16,020 0 0 0 19,450 0 19,450 

7S·S7·S • 1,2-Dichloropropanc 14 378,454 2,609 0 0 0 30 381,093 12,368 393,461 

10061-02-6 trans-1,3-Dichloropropenc 3 468 0 0 0 0 0 468 3 471 

7S-SS-6 • 2,3-Dichloropropenc 4 914 0 0 0 0 0 914 0 914 

S42-7S-6 • 1,3-Dichloropropylcnc II 8,821 67 0 0 0 0 8,888 0 8,888 

76-14·2 • Dichl·Ol'Olctrnlluorocthanc 15 878,128 5 0 0 0 0 878,133 9 878,142 

(CFC·l 14) 

3407747-7 Dkhl·orotrifluorocthanc I 1,000 0 0 0 0 0 1,000 0 1,000 

354-23-4 l,2·Dichloro-1,l,2-trifluoro- I 65,575 5 0 0 0 0 65,580 0 65,580 
ethane (HCFC-123a) 

306-83·2 2.2·Dichloro-J ,I, 1-trifluoro- 13 180,046 58 0 0 0 0 180,104 69 180,173 
ethane (HCFC·l23) 

62·73·7 • Dlchlorvos 4 505 5 0 0 0 0 510 0 510 

I IS-32-2 • Dicofol 6 510 0 0 0 0 0 510 629 1,139 

77-73-6 Dicycf.openladienc 80 355,102 19,866 0 0 698 9 375,675 9,410 385,085 

111-42-2 Dicthanollll11ine 336 380,549 150,696 11,642 0 0 69,266 612,153 264,071 876,224 

I 17·Sl·7 • Oi-(2-cthylhcxyl) phthalatc 298 235,501 583 0 0 66 70,943 307,093 995,038 1,302,131 

64-67-S Diclhyl sulfate 36 7,419 0 0 0 0 0 7,419 0 7,419 
35367·38-S • Diflubenzuron I 0 0 0 0 0 0 0 0 0 

101·90-6 Digl)'cidyl rcsorcinol ether 3 20 0 0 0 0 0 20 0 20 
9.C·SS-6 Dihydrosafrolc 3 505 0 0 0 0 0 505 0 505 

- DiiSOCVllllDICS 1,220 457,214 260 0 0 16 95,482 552.972 892 666 I 445,638 

Note: On-site Releases from Section 5 and Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. Off-site Releases include metals and metal 
compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
•Chemicals th1t 1rc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides, 
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Chapter 2- National Overview of 1997 Toxics Release fnven~ 

Table 2-208. TRI Chemicals in Waste, by Chemical, 1997, continued 

Quantity Total Non-

Rec;i:cled Treated 
Released Production- Production-

CAS Enerl!I Recove!:l On-and related Waste related Waste 
Number Chemical On-site Off-sif:e On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

612-83-9 3,3'-Dichlorobenzidine 0 0 0 0 12,378 38,000 0 50,378 0 
~ 

dihydrochloride 

64969-34-2 3,3'-Dichlorobenzidine 0 0 0 0 750 3,800 0 4,550 0 
sulfate 

75-27-4 Dichlorobromomethane 0 0 0 0 0 0 2,500 2,500 0 
764-41-0 1,4-Dicbloro-2-butene 1,800,000 0 0 0 3,300,000 300,000 4,450 5,404,450 0 

1649-08-7 1,2-Dicbloro-J, 1-difluoro- 0 0 0 0 107,000 72,000 1,600 180,600 0 

ethane (HCFC-132b) 

75-71-8 * Dichlorodifluorometbane 211,228 154,956 0 90 13,617 40,079 817,009 1,236,979 86,550 

(CFC-12) 
107-06-2. 1,2-Dichloroethane 50,816,240 17,461,011 47,830,815 420,603 53,835,059 1,741,248 902,553 173,007 ,529 27,434 

540-59-0 1,2-Dichloroetbylene 1,520,000 331,902 1,020,000 0 2,904,290 1,384 7,716 5,785,292 115 

1717-00-6 I, l-Dicbloro-1-fluoroetbane 246,249 131,231 0 840,910 446,481 700,282 7,423,438 9,788,591 1,736 
(HCFC-14lb) 

75-43-4 Dicblorofluorometbane 0 0 0 0 0 200 141,560 141,760 q 
(HCFC-21) 

75-09-2 * Dichloromethane 115,695,827 11,621,741 8,620,172 3,659,871 20,671,899 13,076,828 48,751,274 222,097,612 70,356 
507-55-1 1,3-Dichloro-I, 1,2,2,3- 3,600 3,490 0 0 0 1,200 34,811 43,101 0 

penta-fluoropropane 
(HCFC-215cb) 

422-56-0 3,3-Dichloro-1, I, 1,2,2- 2,900 2,850 0 0 0 1,000 28,251 35,001 0 
penta-fluoropropane 
(HCFC-225ca) 

120-83-2 2,4-Dichlorophenol 1,450 0 3 0 315,825 0 19,445 336,723 0 
78-87-5 * 1,2-Dichloropropane 38,220,000 3,300 22,160,926 13,021 7,776,117 90,189 390,794 68,654,347 53 

10061-02-6 trans-1,3-Dichloropropene 11,000 160 12,144,000 124 6,590 500 465 12,162,839 0 
78-88-6 * 2,3-Dichloropropene 9,200,000 0 2,500,000 2,200 280,000 1,500,000 910 13,483,110 20 

542-75-6 * 1,3-Dichloropropylene 9,445,000 240 14,000,000 4,320 2,229,589 42,522 8,787 25,730,458 48 
76-14-2 * Dichlorotetrafluoroethane 89,000 53,493 0 0 1,419,246 194,248 877,909 2,633,896 0 

(CFC-114) 
34077-87-7 Dichlorotrifluoroethane 0 0 0 0 716,000 0 968 716,968 0 

354-23-4 1,2-Dichloro-l, 1,2-trifluoro- 0 0 0 0 0 0 60,585 60,585 5,000 
ethane (HCFC-123a) 

306-83-2 2,2-Dichloro-I, I, 1-trifluoro- 225,000 0 0 0 194,831 400 179,611 599,842 0 
ethane (HCFC-123) 

62-73-7 • Dichlorvos 0 0 0 0 JO 50 1,306 1,366 0 
115-32-2 • Dicofol 0 0 0 0 0 928 841 1,769 0 
77-73-6 Dicyclopentadiene 494,995 44,544 1,361,269 1,260,622 720,935 92,963 381,775 4,357,103 609 

111-42-2 Diethanolamine 13,443 259,960 94,815 25,938 2,211,021 1,829,165 735,408 5,169,750 30,847 
117-81-7 • Di-(2-ethylhexyl) phthalate 2,840,68! 1,699,965 1,298,057 311,076 238,989 257,221 1,120,306 7,766,295 5,272 
64-67-5 Diethyl sulfate 0 0 0 3,699,098 2,673 394 4,775 3,706,940 118 

35367-38-5 * Diflubenzuron 0 0 0 0 0 40 0 40 0 
101-90-6 Diglycidyl resorcinol ether 0 0 0 800 0 0 15 815 0 
94-58-6 Dihydrosafrole 0 0 0 0 0 53 JOO 153 0 

- Diisocvanates I 558 751 542 822 435 039 701,574 905 529 1.508 455 I 045 303 6 697 473 18 698 

Note: Data from Section 8 of Form R. 
* Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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~ter 2- National Overview of 1997 Toxics Release Inventory 

Table 2-20A. TRI On-site and Off-site Releases, by Chemical, 1997, continued 
On-site Releases 

Surface 
Underground Injection 

CAS Total Total Air Water Class I Class 11-V 
Number Chemical Forms Emissions Discharges Wells Wells 

Number Pounds Pounds Pounds Pounds 

55290-64·1 • Dimclhipin 1 0 0 0 0 
60-Sl·S • Dimcthoate 4 71 0 0 0 

119-90-4 3,3'-0imelhoxybenzidine I 0 0 0 0 

20325-40.0 3,3'-Dimcthoxybenzidine 7 0 0 0 0 
dihydrochtoridc 

124-4().3 Dimcthylaminc 71 467,039 46,242 18,250 0 
2300.66-S • Dimcthylamine dicamba 3 140 0 0 0 

12Mi9-7 N,N-Oimclhylaniline 21 39,009 1,385 0 0 
612·82-8 3,3'-Dimethylbenzidine I 0 0 0 0 

dihydrochioridc 
79-44·7 Dlmcthylcarbamyl chloride I 118 0 0 0 

2524-03-0 Dimethyl 3 69 0 6,952 0 
chlorothiophosphate 

68-12-2 • N,N-Dimothyifonnamide 163 1,345,965 45,694 730,005 0 
57-14·7 • 1,1-Dimclhyl hydrazine 4 902 0 0 0 

105-67-9 • 2,4·Dimclhylphenol 25 51,895 20 170,000 0 
131-11·3 • Dimethyl phlhalatc 97 175,524 636 4,450 0 

77-78-1 Dimethyl sulfate 37 4,499 0 0 0 

99-6S.O m-Dinitrobcnzcne I 421 81,587 0 0 
528-29.0 o-Dinitrobcnzcnc 2 54 1,044 0 0 

100.25-4 p-Dinitrobenzcnc I 14 29 0 0 
88-85-7 • Dinitrobutyl phenol 5 1,110 23 0 0 

S34-S2·1 • 4,6-Dinitro-o-crcsol 7 IOI 0 0 0 
Sl·28·S • 2,4-Dinitrophcnol 7 422 51,069 0 0 

121-14·2 2,4-Dinitrotolucnc 4 1,801 90 0 0 
606-20.2 2,6-Dinitrotolucne 1 438 24 0 0 

25321-14-6 Dinitrotolucne 6 11,551 63 56,000 0 
(mixed isomers) 

123-91-1 1,4-Dioxanc 44 141,262 196,272 0 0 
122-39-4 • Diphcnylaminc 31 69,246 66 17,855 0 

2164·07.0 • Dipmusium cndolhall I 0 0 0 0 
138-93-2 • Disodium cyanodithioimido- 5 0 0 0 0 

carbonate 
330-S4·1 • Diuron 10 2,060 257 0 0 
120-36-S • 2,4-DP 3 257 0 0 0 

2702·72·9 • 2,4-D sodium salt I 0 0 0 0 
106-S9·S • Epichtorohydrin 77 314,249 9,304 0 0 

13194-18-4 • Eihoprop 6 26 0 0 0 
110.SO-S 2-Ethoxycthanol 25 130,062 1 0 0 
140.88-S Etbyl aciylatc 94 183,121 159 0 0 
100-41-4 Eihylbenzcnc 1,005 8,730,416 5,739 559,425 255 
S41-41-3 Ethyl chlorofonnate 4 4,017 5 0 0 
759-94-4 • Ethyl dipropylthiocarbamate 4 2,208 113 9,501 0 
74·85·1 • Ethylene 305 30,269,807 927 2,632 0 

- Ethylcncbisdithiocarbamic 6 571 0 0 0 
acid salts and esters 

Off-site 
On-site Land Releases Releases 

Other 
RCRA On-site Total Transfers Total On-

SubtitleC Land On-site Off-site to and Off-site 
Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds 
0 0 0 0 0 
0 0 71 0 71 
0 0 0 0 0 
0 0 0 0 0 

0 4,135 535,666 15,016 550,682 
0 0 140 0 140 
0 0 40,394 0 40,394 
0 0 0 0 0 

0 0 118 0 118 
0 0 7,021 0 7,021 

750 282 2,122,696 292,012 2,414,708 

0 0 902 437 1,339 
0 0 221,915 1,863 223,778 
0 692 181,302 6,389 187,691 
0 0 4,499 2,308 6,807 

451 0 82,459 0 82,459 
58 0 1,156 0 1,156 
16 0 59 0 59 

0 0 1,133 7,388 8,521 
0 0 101 115,801 115,902 

21 0 51,512 0 51,512 
0 0 1,891 0 1,891 
0 0 462 0 462 
0 0 67,614 46,491 114,105 

0 4,609 342,143 305,787 647,930 
0 250 87,417 23,487 110,904 
0 0 0 0 0 
0 0 0 0 0 

0 0 2,317 2,637 4,954 
0 0 257 0 257 
0 0 0 0 0 
1 9,509 333,063 4,016 337,079 
0 132,926 132,952 0 132,952 

33 0 130,096 500 130,596 
0 513 183,793 4,821 188,614 

43 151,926 9,447,804 71,872 9,519,676 
0 5 4,027 0 4,027 
0 0 11,822 2,778 14,600 
0 110 30,273,476 1,459 30,274,935 
0 0 571 600 1,171 

Nole: On-sllc Releases from Sectton 5 and Off-site Releases from Section 6 (off-site transfers to disposal) ofFonn R. Off-site Releases mclude metals and metal 
compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Infonnation System {all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 2- National Overview of 1997 Toxics Release /nven~ 

Table 2-208. TRI Chemicals in Waste, by Chemical, 1997, continued 

Quantity Total Non-

Treated 
Released Production- Production-

CAS Recycled - Energy Recovery On- and related Waste related Waste 
·Number Chemical On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

55290-64-7 • Dimethipin 0 0 0 0 0 0 0 0 0 

60-51-5 • Dimethoate 243 0 0 0 0 598 912 1,753 0 

119-90-4 3,3'-Dimethoxybenzidine 0 0 0 0 0 0 0 0 0 

20325-40-0 3,3'-Dimethoxybenzidine 0 0 0 0 10 0 0 10 0 

dihydrochloride 
124-40-3 Dimethylamine 503,203 0 126,268 1,648 2,676,460 417,279 541,113 4,265,971 8;675 

2300-66-5 • Dimethylamine dicamba 0 0 0 0 0 0 140 140 0 

121-69-7 N,N-Dimethylaniline 46,000 (I 0 748,779 9,273 217,456 39,824 1,061,332 0 
. 612-82-8 3,3'-Dimethylbenzidine 0 (I 0 0 0 0 0 0 0 

dihydrochloride 

79-44-7 Dimethylcarbamyl chloride 0 () 0 0 25,445 0 118 25,563 0 

2524-03-0 Dimethyl 0 () 0 0 0 4,806 7,021 11,827 0 
chlorothiophosphate 

68-12-2 • N,N-Dimethylformamide 7,815,007 268,701 11,766,149 5,590,193 14,497,941 4,913,049 3,176,537 48,027,577 2,555 

57-14-7 • 1,1-Dimethyl hydrazine 0 2 0 1,900 2,314 796 905 5,917 0 

105-67-9 • 2,4-Dimethylphenol 23,760 67,9511 1,319,661 59,659 633,730 21,718 223,980 2,350,466 2 

131-11-3 • Dimethyl phthalate 0 13,624 604,012 27,507 834,023 89,534 179,099 1,747,799 0 

77-78-1 Dimethyl sulfate 0 54,52~; 62,628 0 10,457 2,323 4,223 134,156 0 

99-65-0 m-Dinitrobenzene 0 0 0 0 734,287 11,352 82,459 828,098 0 

528-29-0 o-Dinitrobenzene 0 0 0 0 103,312 1,452 1,156 105,920 0 

100-25-4 p-Dinitrobenzene 0 0 0 0 28,432 396 59 28,887 ·o 
88-85-7 • Dinitrobutyl phenol 0 0 590,492 0 71,830 1,700 8,232 672,254 0 

534-52-1 • 4,6-Dinitro-o-cresol 0 {) 1,347,500 1,800 28,000 11,413 116,467 1,505,180 0 

51-28-5 • 2,4-Dinitrophenol 0 {) 674,605 69,679 1,923,457 1 51,522 2,719,264 0 

121-14-2 2,4-Dinitrotoluene 0 1,500 50,182 5,363 35,419 1,500 1,883 95,847 0 

606-20-2 2,6-Dinitrotoluene 0 0 477 0 17,119 110 462 18,168 0 

25321-14-6 Dinitrotoluene 0 0 0 2 213,007 501,414 68,691 783,114 75,831 
(mixed isomers) 

123-91-1 1,4-Dioxane 620,000 4 1,269,899 927,524 1,292,021 117,066 725,779 4,952,293 11 

122-39-4 • Diphenylamine 2,000,000 619 4,868,832 655,045 52,359 58,800 111,594 7,747,249 I 

2164-07-0 • Dipotassium endothall 0 0 0 0 0 0 0 0 0 

138-93-2 • Disodium cyanodithioimido- 0 0 0 0 0 0 0 0 0 

carbonate 

330-54-1 • Diuron 250 0 0 0 0 1,032 4,564 5,846 0 

120-36-5 * 2,4-DP 3,000 0 0 0 0 11 9 3,020 192 

2702-72-9 * 2,4-D sodium salt 0 0 0 0 18,993 0 0 18,993 0 

106-89-8 • Epichlorohydrin 20,870,748 17,715 5,878,951 83,883 6,048,675 1,329,239 317,147 34,546,358 3,583 
13194-48-4 • Ethoprop 0 0 0 0 0 3,820 132,953 136,773 0 

110-80-5 2-Ethoxyethanol 1,500 551 697,714 72,295 774,979 151,641 169,665 1,868,345 13,237 

140-88-5 Ethyl acrylate 390,000 40,206 16,473,174 832,383 329,187 160,956 184,447 18,410,353 285 

100-41-4 Ethylbenzene 30,036,542 6,986,553 35,462,089 11,283,948 14,600,710 1,805,729 9,470,382 109,645,953 29,727 

541-41-3 Ethyl chloroformate 0 0 0 0 2,970 0 3,890 6,860 0 
759-94-4 • Ethyl dipropylthiocarbamate 0 0 0 0 4,184 50,685 14,041 68,910 323 

7 4-85-1 • Ethylene' 115,302,995 14,410 1,151,632,258 14,141,146 496,425,339 1,798,509 29,264,637 1,808,579,294 602,721 

-- Ethylenebisdithiocarbamic 0 0 0 0 0 2,995 1,289 4,284 0 
acid, salts and esters 

Note: Data from Section 8 of Form R. 
* Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (alJ pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, C~celed/Denied or Suspended, and Restricted Use 
Pesticides. · · 

'One facility, TPI Petroleum in Ardmore, OK, reported on-site energy recovery of422,000,000 pounds of ethylene in 1997. The facility has since revised this quantity 
to zero. Another facility, ShelJ Chemical Co. in Geismar, LA, mported on-site energy recovery of 193,830,000 pounds of ethylene in 1997. The facility has since 
revised this quantity to 13,000,000 pounds. For ethylene, on-site energy recovery changes to 548,802,258 pounds and total production-related waste managed changes 
to 1,205,749,294 pounds. 
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.. pter 2- National Overview of 1997 Toxics Release Inventory 

Table 2-20A. TRI On-site and Off-site Releases, by Chemical, 1997, continued 
On-site Releases 

Surface 
Underground Injection 

CAS Total Total Air Water Class I Class 11-V 
Number Chcmlcal Forms Emissions Discharges Wells Wells 

Number Pounds Pounds Pounds Pounds 

107-21-1 • Ethylene glycol 1,275 5,529,550 638,973 3,541,494 992 

ISl-S6-4 Ethykneimme I 6 0 0 0 

75-21-S • Ethylene oxide 156 926,370 3,634 15,147 0 

96-45·1 • Ethylene thiourca 13 286 0 0 0 
75.34.3 Etliyhdcne dichloride 6 18,119 3 0 0 

S2·8S·7 • Famphur I 0 0 0 0 

601611·8!·9 • Fcmarimol I 0 0 0 0 
13356-0S-6 • Fcnbutatin oxide 2 3 0 3,420 0 
U490·01-8 • Fcnoxycarb I 0 0 0 0 

39SIS-41-S • Fcnpropathnn I 0 0 0 0 

SS·38·9 • Fcnthion I 2 0 0 0 

Sl630-SS-I • Fenva!erate I I 0 0 0 

69806-S0-4 • Ftuazifop butyl I 0 0 0 0 

2164·17·2 • Fluomcturon 6 695 0 0 0 

1782-41-4 Fluorine 9 29,785 54,200 0 0 

.Sl-21·8 Ftuorouracil I 0 0 0 0 

69409·94-S • Fluvalinatc 1 0 0 0 0 

133.07·3 • Folpct 8 42 IO 0 0 

72178·02-0 Fomcsafcn 2 695 1,230 0 0 

S0.00·0 • Formaldehyde 812 11,534,568 246,857 9,905,754 0 

64-18·6 • Formic acid 272 1,704,989 35,026 11,067,451 0 

76-13·1 Frcoo 113 50 1,063,709 1,876 0 0 

- Glycol ethers 2,0IO 37,018,415 337,884 5,462 0 

118·74-l • Hcxachlorobcnzcnc 12 154 276 139 0 

87-68·3 I lcxacl1loro-l ,3-butadienc 7 1,410 9 299 0 

77-47-4 • Hexachlorocyclo-pentadicne 4 6,927 3 250 0 

67·72·1 • Hcxachlorocthane 15 1,863 15 659 0 

llO·S4·3 R·Hcxnnc 787 71,548,453 58,540 13,221 0 

Sl23S·04-2 • Hcxuinonc 4 260 3,006 0 0 

67.CSS-29-4 • Hydramctbylnon 2 20 0 0 0 

302-01-2 Hydrazine 44 11,659 12 0 0 

10034·93·2 Hydrazine sulfate 3 0 0 l I0,000 0 

7647-01-0 • ll)•drochloric acid 1,000 59,250,310 1,216 489,005 0 

74·90-8 • Hydrogen cyanide 50 1,158,784 241 657,902 0 

7664·39·3 • Hydrogen fluoride 603 12,422,535 31,680 0 2,879 

123·31-9 Hydroqumonc 60 16,649 1,749 303,000 0 

SS406-S3-6 • 3-lodo-2-propynyl butyl· 18 3,396 21 0 0 
carbamalc 

13463-40·6 Iron pen!acarbonyl I 1,461 0 0 0 

78-84·2 lsobutyraldchydc 20 213,407 1,336 0 0 

25311-71·1 • lsofcnphos 2 500 0 0 0 

67-63-0 • lsopropyl alcohol 76 922,901 250 0 0 
(manufacturing) 

SO-OS-7 4,4'-lsopropylidcncdiphenol 116 217,654 3,777 0 0 
77501-63-4 • Lac1ofcn 3 77 0 0 0 

Off-site 

On-site Land Releases Releases 

Other 
RCRA On-site Total Transfers Total On-

Subtitle C Land On-site Off-site to and Off-site 
Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds 
26,906 389,572 10,127,487 1,564,736 11,692,223 

0 0 6 0 6 

0 986 946,137 52 946,189 
0 0 286 5,657 5,943 
0 0 18,122 0 18,122 
0 0 0 0 0 
0 0 0 0 0 
0 0 3,423 0 3,423 
0 0 0 0 0 

0 0 0 0 0 
0 0 2 1 3 
0 0 I 0 1 
0 0 0 0 0 
0 0 695 3,543 4,238 
0 0 83,985 0 83,985 

250 0 250 250 500 
0 0 0 0 0 
0 0 52 3,836 3,888 
0 0 1,925 13,182 15,107 

28 113,265 21,800,472 157,083 21,957,555 

0 3,536 12,811,002 88,548 12,899,550 
0 0 1,065,585 2,355 1,067,940 

806 39,399 37,401,966 948,930 38,350,896 

0 0 569 12,038 12,607 

0 0 1,718 200 1,918 
0 0 7,180 930 8,llO 

0 0 2,537 4,720 7,257 

265 27,768 71,648,247 297,787 71,946,034 

0 0 3,266 250 3,516 
0 0 20 0 20 
0 250 11,921 30,430 42,351 

0 0 110,000 0 110,000 

0 48,070 59,788,601 447,822 60,236,423 

8 0 1,816,935 2,198 1,819,133 

0 15,047 12,472,141 118,837 12,590,978 

0 0 321,398 730 322,128 
0 295 3,712 5,957 9,669 

0 0 1,461 0 1,461 
0 0 214,743 34,992 249,735 
0 0 500 0 500 
0 0 923,151 250 923,401 

280,000 I0,009 511,440 500,386 1,011,826 

0 0 77 28 105 

Nole: On-site Releases from Section 5 and Off-site Releases from Section 6 {off-site transfers to disposal) of Form R. Off-site Releases include metals and metal 
compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 2 - National Overview of 1997 Toxics Refe~se fnven~ 

Table 2-208. TRI Chemicals in Waste, by Chemical, 1997, continued 

Quantity Total Non-

Rec~cled Treated 
Released Production- Production-

CAS Energ~ Recove!! On- and related Waste related Waste 
Number Chemical On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

107-21-1 * Ethylene glycol 452,791,021 76,990,931 6,836,406 17,472,536 55,214,574 29,734,918 12,985,925 652,026,311 66,961 

151-56-4 Ethyleneimine 0 0 0 0 22,000 0 6 22,006 0 

75-21-8 • Ethylene oxide 70,880 1,610 38,000 7 11,312,884 105,228 598,688 12,127,297 389,284 

96-45-7 • Ethylene thiourea 780 0 0 0 0 4,170 5,334 10,284 0 

75-34-3 Ethylidene dichloride 1,300,000 0 807,315 0 3,291,684 75,308 18,109 5,492,416 6 

52-85-7 * Famphur 0 0 0 0 0 2,664 0 2,664 0 

60168-88-9 * Fenarimol 0 0 0 0 0 0 0 0 0 

13356-08-6 * Fenbutatin oxide 0 0 0 0 0 0 1,000 1,000 0 

72490-01-8 • Fenoxycarb 0 0 0 0 0 0 0 0 0 

39515-41-8 * Fenpropathrin 0 0 0 0 0 0 0 0 0 

55-38-9 • Fenthion 5 0 0 0 0 1,000 2 1,007 0 

51630-58-1 * Fenvalerate 0 0 0 0 0 1,000 0 1,000 0 

69806-50-4 * Fluazifop butyl 0 0 0 0 0 0 0 0 0 

2164-17-2 * Fluometuron 0 0 0 0 0 12,784 3,251 16,035 0 

7782-41-4 Fluorine 0 0 0 0 19,500 0 83,985 103,485 I 
51-21-8 Fluorouracil 1,285 0 0 0 0 0 0 1,285 0 

69409-94-5 * Fluvalinate 0 0 0 0 0 0 0 0 0 

133-07-3 * Folpet 221 0 0 0 1,800 368 3,889 6,278 0 
72178-02-0 Fomesafen 0 0 0 0 0 5,847 18,428 24,275 0 

50-00-0 • Formaldehyde 90,741,776 643,236 14,449,258 411,094 83,203,482 3,436,540 21,883,140 214,768,526 22,015 

64-18-6 • Formic acid 862,842 33 5,770,006 2,436,610 145,340,583 3,157,416 13,149,351 170,716,841 119 

76-13-1 Freon 113 610,745 139,726 50,633 11,000 191,059,556 299,648 1,065,260 193,236,568 729 

-- Glycol ethers 179,203,160 3,777,684 32,394,994 14,032,831 38,143,112 10,724,998 40,420,969 318,697,748 38,155 

118-74-1 * Hexachlorobenzene 7,100 4 140,000 4,172 1,690,651 21,984 12,622 1,876,533 II 
87-68-3 Hexachloro-1,3-butadiene 0 4 37,000 0 8,091,000 228,996 1,818 8,358,818 264 

77-47-4 * Hexachlorocyclo-pentadiene 0 0 0 0 284,679 19,055 8,097 311,831 2,400 
67-72-1 * Hexachloroethane 0 3 897,000 103,469 3,209,000 43,379 2,286 4,255,137 4,628 

110-54-3 n-Hexane 371,918,727 14,085,860 30,687,478 19,134,402 72,743,563 4,724,666 69,383,458 582,678,154 704,970 

51235-04-2 * Hexazinone 0 0 0 0 3,831 260,835 3,535 268,201 0 
67485-29-4 • Hydramethylnon 0 0 0 0 0 475 10 485 0 

302-01-2 Hydrazine 25 41 0 650 248,339 21,912 32,825 303,792 190 
10034-93-2 Hydrazine sulfate 0 0 0 0 1,700 0 110,002 111,702 0 
7647-01-0 • Hydrochloric acid 72,162,656 4,211,505 180,000 6,673,069 782,653,538 11,481,225 60,106,472 937,468,465 45,552 

74-90"8 * Hydrogen cyanide 61,391 250 78,124,873 331 28,815,443 4,793 1,816,558 108,823,639 107 
7664-39-3 * Hydrogen fluoride 100,395,164 232,309 0 5,910 120,560,424 3,065,078 12,270,652 236,529,537 113,189 

123-31-9 Hydroquinone 710 0 6,034,221 8,232 1,380,026 63,041 320,498 7,806,728 11 
55406-53-6 * 3-Iodo-2-propynyl butyl- 6,954 0 0 7,225 339 158,524 5,317 178,359 0 

carbamate 
13463-40-6 Iron pentacarbonyl 0 0 0 0 0 0 1,461 1,461 0 

78-84-2 lsobutyraldehyde 0 1,400 1,400,398 575,253 734,068 23,593 249,335 2,984,047 0 
25311-71-1 • Isofenphos 2,000 0 0 0 0 2,000 989 4,989 0 

67-63-0 • Isopropyl alcohol 1,180,102 148,807 10,069,726 483,057 94,225 86,520 914,339 12,976,776 42 
(manufacturing) 

80-05-7 4,4'-Isopropylidenediphenol 98,401 67,350 9,258,664 72,155 1,599,908 137,685 753,985 11,988,148 5,912 
77501-63-4 * Lactofen 72 0 0 0 0 12 840 78 12 990 0 

Note: Data from Section 8 of Form R. 
* Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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~ter 2- National Overview of 1997 Toxics Re/ease Inventory 

Table 2-20A. TRI On-site and Off-site Releases, by Chemical, 1997, continued 
On-site Releases 

Surface 
Underground Injection 

CAS Total Total Air Water Class I Class 11-V 
Number Clicmkal Forms Emissions Discharges Wells Wells 

Number Pounds Pounds Pounds Pounds 

7439-92-1 Lead 804 424,888 14,718 0 0 

- Lead compounds 816 877,637 36,516 263,980 0 

SS.89·9 • Lindanc 7 54 5 0 0 

330-SS-2 • Linuron 3 IO 5 0 0 

SS4·13·2 Lithium carbonate 33 10,907 255 300 0 

121·7S·S • Malathion 21 4,665 5 0 0 
IOS.31-6 Malcic anhydride 210 471,855 5 s 0 
109·77.J Malononitrilc 3 119 0 104,975 0 

12427-38-2 • Mancb 8 11,641 0 0 0 

7439-96·5 Manslll1csc 1,659 819,618 147,746 6 6 

- Mansanesc compounds 1,181 1,521,980 4,206,997 14,412,830 0 
93-65-2 Mccoprop 7 1,275 0 0 0 

149·30-4 • 2-Mercaplobenzothiazole 31 6,690 1,030 50,000 0 

7439-97-6 • Mercury 20 11,805 386 0 0 

- Mercury compounds 9 2,626 34 41 0 

150-SO·S • Merphos I 169 0 0 0 

126-98-7 MethacryJ,onitrile 5 943 0 110,190 0 

137-42·8 • Mctham sodium 10 5,959 3 0 0 

67-S6-I • Methanol 2,239 194,376,752 7,019,881 17,621,227 187,607 

94-74-6 • MeU1oxonc 7 755 0 0 0 

72-43-S • Methoxych!or 3 0 0 0 0 
109·86-4 • 2-Methoxyethanol 44 1,035,779 16,006 0 0 

96-33·3 Methyl acrylate 64 184,651 666 15,902 0 

1634-04-4 Mctb)i tcrt-butyl ether 201 2,626,323 163,716 9,120 7,200 

79-22·1 Methyl ehlorocarbonnte 3 3,387 5 0 0 

101·14-4 4,4'·Mcthylenebis(2-chloro- 24 2,266 0 0 0 
an Hine) 

101-61·1 4,4'·Mcthylenebis(N,N· 2 0 0 0 0 
dimethyl) benzcnCllminc 

74.95.3 Melhylcnc bromide 5 57,743 0 0 0 

101-77-9 4,4'·Methylcncdianilinc 26 9,221 86 15,050 0 

78-93·3 • Methyl ethyl ketone 1,977 52,974,232 41,781 485,144 5 
60-34-4 Methyl hydrazine 4 867 0 0 0 
74·88-4 Methyl iodide 10 121,458 48 3,929 0 

108·10-I • Methyl isobutyl ketone 852 16,005,859 19,146 86,400 0 
624-83·9 Methyl isocyanate 5 488 0 0 0 
SS6-61-6 • Methyl isothiocyanatc 3 78 0 0 0 

7S·S6-S 2-Mcthyllactonitrilc 6 5,466 0 62,090 0 
I0-62-6 Methyl mcthaccylatc 276 2,108,671 6,516 140,000 0 

924-42-S N·Mcthylolaccylamide 31 4,381 1,308 0 0 
291-00-0 • Methyl parathion 4 481 0 0 0 
109-06-8 2-Mcthylpyridinc 7 21,742 0 47,000 0 
872·S0-4 N·Mcthyl-2-pyrrolidone 365 3,125,284 27,896 2,570,958 41,000 

21087-64-9 • Mctribuzin 6 359 24 0 0 
7786-34·7 • Mcvinphos I 0 0 0 0 

90.94.3 Mich!cts ketone I 401 0 0 0 
2212-67-1 • Molinalc 3 667 4 0 0 

Off-site 

On-site Land Releases Releases 
Other 

RCRA On-site Total Transfers Total On-
Subtitle C Land On-site Off-site to and Off-site 

Landfills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds 

177,574 4,052,267 4,669,447 5,827,004 10,496,451 
l,120,I06 12,647,753 14,945,992 30,465,946 45,411,938 

0 0 59 753 812 
0 0 IS 0 15 

3,600 10,100 25,162 234,559 259,721 
0 0 4,670 250 4,920 

750 4,770 477,385 9,160 486,545 
0 0 105,094 0 105,094 

11,641 0 23,282 15,613 38,895 

76,282 9,838,601 10,882,259 16,209,432 27,091,691 
3,234,107 46,936,374 70,312,288 46,231,218 116,543,506 

0 5 1,280 250 1,530 

0 0 57,720 207,509 265,229 
406 7,475 20,072 25,053 45,125 

0 0 2,701 25,508 28,209 

0 0 169 0 169 
0 0 111,133 0 111,133 

0 0 5,962 310 6,272 
5,540 957,874 220,168,881 952,260 221,121,141 

250 0 1,005 4,853 5,858 

0 0 0 0 0 
0 123 1,051,908 1,500 1,053,408 

0 8,940 210,159 1,657 211,816 

0 124 2,806,483 118,121 2,924,604 
0 s 3,397 0 3,397 
0 0 2,266 0 2,266 

0 0 0 0 0 

0 0 57,743 0 57,743 
0 0 24,357 16,765 41,122 

7,282 152,040 53,660,484 466,246 54,126,730 
0 0 867 0 867 
0 0 125,435 27 125,462 
0 4,089 16,115,494 311,182 16,426,676 
0 I 489 0 489 
0 0 78 0 78 
0 0 67,556 0 67,5S6 
0 1,340 2,256,527 184,017 2,440,544 
0 33 5,722 3,402 9,124 
0 0 481 0 481 
0 0 68,742 21 68,763 

4,841 204,438 5,974,417 528,483 6,502,900 
0 0 383 0 383 
0 0 0 0 0 
0 0 401 0 401 
0 0 671 6437 7 108 

Nole: On-site Releases from Section Sand Off-site Releases from Section 6 (off-site transfers to disposal) ofFonn R. Off-site Releases include metals and metal 
compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
•Ch<:micals that arc currently active ingredients in EPA's Pesticide Product Infonnation System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticide$. 

2-76 



Chapter 2- National Overview of 1997 Toxics Release lnven~ 

Table 2-208. TRI Chemicals in Waste, by Chemical!, 1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Rec;i:cled EnerG:!: Recove!! Treated On-and related Waste related Waste 
Number Chemical On-site Off-sif:e On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

7439-92-1 Lead 223,496,228 44,515,712 272,104 12,544 1,910,946 839,391 8,771,387 279,818,312 108,510 

- Lead compounds 333,440,293 303,148,397 56,000 50,842 3,202,463 4,556,056 34,566,800 679,020,851 3,730,552 

58-89-9 • Lindane 84 0 0 0 0 2,790 67 2,941 0 

330-55-2 • Linuron 25 0 0 0 0 0 50 75 0 

554-13-2 Lithium carbonate 31,190 0 0 0 1,200 2,400 241,578 276,368 0 

121-75-5 • Malathion 224 0 0 0 0 3,200 3,823 7,247 0 

108-31-6 Maleic anhydride 11,053 0 3,673,279 180,626 49,248,507 1,313,924 475,172 54,902,561 4,607 

109-77-3 Malononitrile 0 0 0 0 3 690 105,094 105,787 0 

12427-38-2 • Maneb 0 0 0 0 0 3,684 3,972 7,656 23,282 

7439-96-5 Manganese 42,094,599 63,013,817 0 460 256,743 471,320 25,457,423 131,294,362 428,218 

- Manganese compounds 18,174,571 47,149,2&1 20,349 35,437 1,552,540 5,388,284 108,079, 180 180,399,642 508,687 
93-65-2 Mecoprop 1,750 0 0 0 740 1,335 551 4,376 96 

149-30-4 • 2-Mercaptobenzothiazole 3,932 10,538 0 819,814 403,993 11,463 265,831 1,515,571 0 

7439-97-6 • Mercury 398,999 39,661 0 0 4,239 10,606 19,903 473,408 20 

-- Mercury compounds 39,004 7,338 0 0 0 2,802 25,061 74,205 0 

150-50-5 • Merphos 0 0 0 0 0 0 169 169 0 

126-98-7 Methacrylonitrile 0 0 0 0 394 0 111,133 111,527 0 

137-42-8 • Metham sodium 0 0 0 909 388 4,641 6,921 12,859 507 

67-56-1 • Methanol 652,646,250 19,047,443 338,486,384 92,054,052 960, 162,594 131,720,870 226,499,488 2,420,617,081 198,274 

94-7 4-6 • Methoxone 3,391 0 0 0 0 271 6,361 10,023 96 

72-43-5 • Methoxychlor 0 0 0 0 0 0 0 0 0 

109-86-4 • 2-Methoxyethanol 1,274,454 l 1,1:;o 329,218 1,135,401 2,133,850 1,534,239 1,125,869 7,544,181 1,570 
96-33-3 Methyl acrylate 1,034,001 7,822 490,480 402,873 2,513,567 41,418 184,972 4,675,133 0 

1634-04-4 Methyl tert-butyl ether 2,346,757 466,198 367,993 2,675,435 3,964,927 848,129 2,908,348 13,577,787 3,817 

79-22-1 Methyl chlorocarbonate 0 0 0 0 39,010 0 3,370 42,380 10 

101-14-4 4,4'-Methylenebis(2-chloro- 0 0 0 2,956 0 7,809 2,004 12,769 0 
aniline) 

101-61-1 4,4'-Methylenebis(N,N- 0 0 0 0 0 0 0 0 0 

dimethyl) benzeneamine 
74-95-3 Methylene bromide 969,440 0 0 0 0 0 57,743 1,027,183 ·O 

101-77-9 4,4'-Methylenedianiline 3,700 138 960,204 5,478 97,414 71,650 36,244 1,174,828 0 

78-93-3 • Methyl ethyl ketone 53,877,400 19,088,054 77,959,795 41,862,752 70,061,993 5,743,445 54,277,916 322,871,355 205,539 
60-34-4 Methyl hydrazine 0 800 0 0 5,584 1,642 504 8,530 1 
74-88-4 Methyl iodide 0 0 0 6 9,686 6,704 126,398 142,794 98 

108-10-1 • Methyl isobutyl ketone 65,117,922 11,934,282 30,845,396 16,896,647 13,794,459 1,363,149 16,414,952 156,366,807 9,910 
624-83-9 Methyl isocyanate 0 0 0 0 92,534 0 486 93,020 2 
556-61-6 • Methyl isothiocyanate 0 0 0 0 0 191 78 269 0 

75-86-5 2-Methyllactonitrile 0 0 0 0 15,270 360 67,525 83,155 0 
80-62-6 Methyl methacrylate 1,282,943 51,663 2,433,787 1,959,654 5,787,869 437,999 2,287,796 14,241,711 576 

924-42-5 N-Methylolacry!amide 0 0 0 3,553 13,038 50,351 9,125 76,067 1 
298-00-0 • Methyl parathion 0 0 0 0 0 72,300 318 72,618 68,000 
109-06-8 2-Methylpyridin:e 66,000 190,000 30,000 7,818 52,000 25,043 68,935 439,796 840 

872-50-4 N-Methyl-2-pyrrolidone 586,566 8,821,400 1,389,250 2,866,773 5,655,591 3,665,480 6,592,639 29,577,699 127 
21087-64-9 • Metribuzin 0 0 0 0 4,895 16,040 225 21,160 0 

7786-34-7 • Mevinphos 0 0 0 0 0 0 0 0 0 
90-94-8 Michler's ketone 0 0 0 230 0 0 401 631 0 

2212-67-1 • Molinate 0 0 0 10 2 290 41234 8117 51 651 1287 

Note: Data from Section 8 of Form R. , 
* Chemicals that are currently active ingredients in EPA's Pestic:ide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. · 
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~ter 2- National Overview of 1997 Toxics Release Inventory 

Table 2-20A. TRI On-site and Off-site Releases, by Chemical, 1997, continued 
On-site Releases 

Surface 
Underground Injection 

C\S Total Total Air Water Class I Class 11-V 
Number Chemical Forms Emissions Discharges Wells Wells 

Number Pounds Pounds Pounds Pounds 

1313-27·5 Molybdenum trioxide 159 222,987 39,645 276,580 0 

76-IS-3 Monochloropcnta- 8 188,262 5 0 0 
fluorocthanc (CFC-115) 

88671-89.0 • Myclobutanil 4 500 0 0 0 

142-59-6 • Nabam 3 0 0 0 0 

300-76-S • Nalcd 1 0 0 0 0 

91·20-3 • Naphthalene 533 2,485,690 13,098 187,927 0 

134-32-7 alpha-Naphthylamine 2 0 0 0 0 

7440-02.0 Nickel 2,002 411,558 24,911 25,642 0 

- Nickel compounds 959 353,614 93,440 116,434 0 

- Nicotine and sails 39 434,949 956 0 0 

1929-82"" • Nitrapyrin 3 0 0 0 0 

- Nitrate compounds 916 396,856 148,846,835 40,552,663 . 250 

7697-37·2 • Nitric acid 1,767 2,656,400 421,395 18,399,512 0 

139-13·9 Nitrilo·triacctic acid 9 0 7,474 2,400 0 

100-01-6 p-Nitroanilinc 4 12,018 13 0 0 
99.59.2 S·Nitro-o-anisidine I JO 0 0 0 

98-95-3 • Nitrobcnzcnc 14 64,314 299 638,059 0 

SS-63.0 Nilroglyccrin 18 10,177 15,622 0 0 

8B·7S·S 2·Nitrophcnol 4 47 39 0 0 
100·02·7 • 4-Nitrophcnol 7 969 0 0 0 

79-46-9 • 2·Nitropropane 3 23,727 2,789 0 0 

86-30-6 N·Nitrosodiphenylaminc 3 JO 0 0 0 

156-10-S p-Nilrosodiphcnylamine 2 24 0 0 0 

99-SS·S S·Nitro-o-toluidinc 4 20 0 0 0 

27314·13·2 • Norflurazon 2 7 0 0 0 

19044-88-3 • Oryzalin 3 10 0 0 0 

301-12·2 • Oxydcmeton methyl I 0 0 0 0 

19666-30·9 • Oxydiazon 5 1,200 0 0 0 

<12874.03-3 • Oxyfluorfcn 3 86 0 0 0 

10028-IS-6 Ozone 39 776,231 0 0 0 

123-63-7 Panildehydc 3 35 0 0 0 

1910-42-S • Paraquat dichloride 3 500 0 0 0 

S6-38·2 • Parathion 1 0 0 0 0 

1114·71·2 • Pcbulatc 2 523 4 0 0 

40487-42· 1 • Pcndimcthalin 5 2,520 42 0 0 

76-01-7 • Pcntachloroethane 5 2,392 II 0 0 

87-86-S • Pcntachlorophcnol 36 7,048 952 0 0, 

S7·33.0 Pcntobarbital sodium I 0 0 0 0 

79-21·0 • Pcn1.:ctic acid 21 6,362 10 0 0 

S94-42·3 • Pcrchloromcthyl mcrcaptan 3 516 0 0 0 

S26'4S·S3·1 • Pcnnethrin 18 4,607 14 0 0 

SS·Ol·S Phcnanthrcnc 53 124,720 174 0 0 

108-95·2 • Phenol 763 8,697,953 54,206 1,539,987 0 
26002·80.2 • Phcno·thrin 2 0 0 0 0 

Off-site 
On-site Land Releases Releases 

Other 
RCRA On-site Total Transfers Total On-

SubtitleC Land On-site Off-site to and Off-site 
Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds 
7,285 56,798 603,295 453,770 1,057,065 

0 0 188,267 0 188,267 

0 0 500 0 500 
0 0 0 0 0 
0 0 0 0 0 

12,368 69,836 2,768,919 501,134 3,270,053 
0 0 0 0 0 

12,688 224,961 699,760 3,872,894 4,572,654 
117,245 4,252,246 4,932,979 7,112,809 12,045,788 

0 0 435,905 351,431 787,336 
0 0 0 0 0 

3,772 3,075,269 I 92,875,645 4,498,878 197,374,523 
15,478 302,367 21,795,152 1,881,909 23,677,061 

0 0 9,874 0 9,874 
0 0 12,031 0 12,031 
0 0 10 0 10 
7 0 702,679 240 702,919 
0 0 25,799 0 25,799 
0 0 86 0 86 
0 0 969 0 969 
0 0 26,516 25 26,541 

0 0 JO 0 10 
0 0 24 210 234 
0 0 20 50 70 
0 0 7 43,000 43,007 
0 0 10 0 10 
0 0 0 0 0 
0 0 1,200 0 1,200 
0 0 86 1,308 1,394 
0 0 776,231 0 776,231 
0 0 35 0 35 
0 0 500 0 500 
0 0 0 0 0 
0 0 527 529 1,056 
0 5 2,567 1,942 4,509 
0 0 2,403 0 2,403 

28,000 5,297 41,297 66,982 108,279 
0 0 0 0 0 
0 987 7,359 0 7,359 
0 0 516 0 516 

0 0 4,621 1,019 5,640 

9,420 26,628 160,942 152,638 313,580 

6,513 224,868 10,523,527 1,223,376 I 1,746,903 

0 0 0 0 0 

Note: On-site Releases from Sectton Sand Off-site Releases from Sectmn 6 (off-site transfers to disposal) of Form R. Off-site Releases include metals and metal 
compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 2- National Overview of 1997 Toxics Release Invent~ 

Table 2-208. TRI Chemicals in Waste, by Chemical, 1997, continued 

Quantity Total Non-

Rec:1:cled Enerlll'. Recove!l Treated 
Released Production- Production-

CAS On-and related Waste related Waste 
Number Chemical On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

1313-27-5 Molybdenum trioxide 5,870,979 2,415,356 0 0 24,307 572,013 964,067 9,846,722 1,200 

76-15-3 Monochloropenta- 35,000 0 0 0 3,851 4,092 188,268 231,211 0 
fluoroethane (CFC-115) 

88671-89-0 * Myclobutanil 0 0 0 0 0 1,809 220 2,029 0 

142-59-6 * Nabam 0 0 0 0 0 0 0 0 0 

300-76-5 • Naled 0 0 0 0 0 0 0 0 0 

91-20-3 * Naphthalene 11,152,489 217,597 7,706,210 1,020,682 11,452,141 634,640 3,486,068 35,669,827 13,023 

134-32-7 alpha-Naphthylamine 0 0 0 0 0 0 0 0 0 

7440-02-0 Nickel 29,304,518 87,162,13 26,213 57,392 1,398,988 646,126 3,953,432 122,548,803 4,374 
4 

-- Nickel compounds 9,114,702 32,218,57 31,657 5,410 4,651,041 1,042,021 10,770,118 57,833,524 190,541 
5 

- Nicotine and salts 0 82,149 0 0 878,410 311,032 744,317 2,015,908 14,000 

1929-82-4 * Nitrapyrin 0 0 0 0 0 1,255,450 0 1,255,450 0 

-- Nitrate compounds 99,267,015 1,600,700 0 271,802 49,691,186 73,381,286 202,947,298 427, 159,287 182,840 

7697-37-2 • Nitric acid 28,640,127 2,812,833 27,246 257 306,863,652 16,414,079 22,042,219 376,800,413 115,681 

139-13-9 Nitrilotriacetic acid 0 0 0 0 1,238,653 12,140 9,874 1,260,667 0 

100-01-6 p-Nitroaniline 0 0 0 0 115 178,165 12,233 190,513 0 

99-59-2 5-Nitro-o-anisidine 0 0 0 0 0 0 5 5 0 

98-95-3 * Nitrobenzene 1,432,350 0 2,229,827 6,795 1,150,986 1,298,784 704,915 6,823,657 1,520 

55-63-0 Nitroglycerin 18,000 0 0 28,675 219,672 69,222 26,009 361,578 1 

88-75-5 2-Nitrophenol 0 0 62,000 0 95,000 34,000 91 191,091 0 

100-02-7 • 4-Nitrophenol 0 0 40,372 4 79,013 916,121 991 1,036,501 0 

79-46-9 * 2-Nitropropane 0 0 1,165,892 837 53,022 5,803 26,516 1,252,070 0 

86-30-6 N-Nitrosodiphenylamine 0 0 0 340,000 72,865 771 10 413,646 I 
156-10-5 p-Nitrosodiphenylamine 0 0 7,800 14,890 0 270 1,224 24,184 0 

99-55-8 5-Nitro-o-toluidine 0 0 0 0 0 0 70 70 0 
27314-13-2 * Norflurazon 0 0 0 0 0 45,000 7 45,007 0 
19044-88-3 * Oryzalin 0 0 0 0 0 63,000 5 63,005 0 

301-12-2 * Oxydemeton methyl 0 0 0 0 0 0 0 0 0 
19666-30-9 * Oxydiazon 18,000 0 0 0 4,000 305 949 23,254 0 
42874-03-3 * Oxyfluorfen 0 0 0 0 130 23,975 1,386 25,491 0 

10028-15-6 Ozone 0 0 52,682 0 2,819,881 0 775,393 3,647,956 0 

123-63-7 Paraldehyde 0 0 24,426 10 250,028 0 35 274,499 0 
1910-42-5 * Paraquat dichloride 0 0 0 0 0 106 41 147 0 

56-38-2 * Parathion 0 0 0 0 0 0 0 0 0 
1114-71-2 • Pebulate 0 0 0 0 140 1,439 1,535 3,114 0 

40487-42-1 * Pendimethalin 2,000 0 0 0 160,000 27,000 4,740 193,740 0 
76-01-7 * Pentachloroethane 240,000 0 180,000 0 5,666,697 69,291 2,403 6,158,391 5 
87-86-5 * Pentachlorophenol 1,282,753 0 0 7,282 10,928 112,876 31,703 1,445,542 82,213 
57-33-0 Pentobarbital sodium 0 0 0 0 0 0 0 0 0 
79-21-0 * Peracetic acid 0 0 0 0 31,858 7,372 7,345 46,575 0 

594-42-3 * Perchloromethyl mercaptan 0 0 0 0 86,690 8 508 87,206 0 
52645-53-1 • Permethrin 0 0 0 0 292 9,905 6,263 16,460 0 

85-01-8 Phenanthrene 266,859 21,574 97,469 108,549 641,029 121,866 329,099 1,586,445 124,890 
108-95-2 • Phenol 48,295,915 113,268 27,801,431 3,364,888 25,562,763 6,277,195 11,471,816 122,887,276 8,962 

26002-80-2 • Phenothrin 0 0 0 0 0 0 0 0 0 

Note: Data from Section 8 of Form R. 
* Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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~tar 2- National Overview of 1997 Toxics Release Inventory 

Table 2-20A. TRI On-site and Off-site Releases, by Chemical, 1997, continued 
On-site Releases 

Surface 
Underground Injection 

CAS Total Total Air Water Class I Class 11-V 
Number Chemkal Forms Emissions Discharges Wells Wells 

Number Pounds Pounds Pounds Pounds 
95.54.5 1,2-Phcnylcncdiaminc 7 514 3,900 0 0 

108-45-2 1,3-Phcnylcncdiamine 21 6,972 104,122 0 0 
106-S0-3 p-Phcnylcncdiamine 10 3,509 504 0 0 
90-43-7 • 2-Pbcnylpbcnol IS 374 1 0 0 
57-41-0 Phcnytoin 1 1 0 0 0 
75-44-5 Phosgcne 31 21,877 0 0 0 

7803-51-2 • Phosphine 6 20,S62 0 0 0 
7664-38-2 • Phosphoric acid 2,736 l,801,S8S 43,Sl4,457 13,257 0 
7123-14-0 • Phosphorus (yellow or 55 20,970 3,859 0 0 

white) 

85-44-9 Phthalic anhydride 161 398,498 183 0 0 
1918-02-1 • Piclomn 2 2,900 0 0 0 

88-89·1 Picricacid 9 0 0 110,875 0 
51-03-6 • Piperonyl butoxide 8 251 0 0 0 

- Polybromina:tcd biphenyls 3 0 0 0 0 

- Polychlorinatcd alkancs 67 24,888 S,830 0 0 
1336-36-3 • Polychlorinatcd bipbenyls 6 0 0 0 0 

(PCBs) 

- Polycyclic aromatic 159 49S,236 1,652 0 0 
compounds 

1158-01-2 Potassium. bromate 3 2S5 0 0 0 
128-03-0 • Powsium dimcthyldithio- 19 510 750 0 0 

carbamate 
137-41-7 • Polassium. N-mcthyldithio- 7 0 0 0 0 

carbamatc 
41198-08-7 • Profcnofos I 0 0 0 0 

7287-19-6. PromctiyR 6 933 37 0 0 
23950-SS·S • Pronamidc 2 255 0 0 0 

1918·16-7 • Propachloc 4 so 0 0 0 
1120-71-4 Propane sultone I 0 0 0 0 
709-98·8 • Propanil 3 2,155 750 0 0 

2312·35-8 • Propugitc 3 260 0 0 0 
107·19·7 • Propargyl alcohol 17 6,342 600 237,098 0 

60207-90-1 • Proplcooazole 7 153 0 0 0 
123-38-6 • Proplonaldchyde 21 165,862 39,054 97,161 0 
114-26-1 • Propoxur 1 0 0 0 0 
llS-07-1 Propylene 357 16,285,889 5,198 2,632· 0 
7S-SS-8 Propylenciminc 5 230 0 0 0 
15-56-9 • Propylene oxide 120 543,603 22,961 11,700 0 

110-&6-1 • Pyridine 43 lOS,037 S4S 612,968 0 
91-22-S Qulnoline 24 20,002 2S 27,000 0 

106-Sl-4 • Qulnonc s 4,801 3SO 0 0 
82-68-8 • Quintozcnc 17 978 0 0 0 

76578-14-11 • Quizalofop-clhyl 2 0 0 0 0 
104S3·86-S • Rcsmclhri11 2 1 0 0 0 

81-07-2 Saccharin (manufacturins) 2 171 0 0 0 
94-59·1 • Safrolc 2 505 0 0 0 

7782-49-2 • Selenium 16 290 58 0 0 

Off-site 
On-site Land Releases Releases 

Other 
RCRA On-site Total Transfers Total On-

SubtitleC Land On-site Off-site to and Off-site 
Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds 
7,568 0 11,982 3 11,985 

59,168 6,569 176,831 18,151 194,982 
2,064 0 6,077 6,930 13,007 

0 2SO 62S 1,131 1,7S6 
0 0 1 12,420 12,421 
0 3 21,880 0 21,880 

36S 0 20,927 0 20,927 
5,400 30,222,148 7S,556,847 2,734,781 78,291,628 

0 2,581,846 2,606,67S 6,291 2,612,966 

0 0 398,681 2,948,099 3,346,780 
0 0 2,900 0 2,900 
0 0 110,875 0 110,875 
0 0 2Sl 0 251 
0 0 0 0 0 
0 0 30,718 34,585 65,303 

6,794 0 6,794 980,846 987,640 

673 14,234 Sll,795 1,394,568 1,906,363 

0 0 255 0 255 
0 5 !,265 0 1,265 

0 0 0 0 0 

0 0 0 0 0 
0 0 970 250 1,220 
0 0 255 0 255 
0 0 50 13,000 13,050 
0 0 0 0 0 
0 0 2,905 500 3,405 
0 0 260 0 260 
0 0 244,040 866 244,906 
0 0 153 0 153 
0 0 302,077 43 302,120 
0 0 0 0 0 
0 670 16,294,389 130 16,294,519 
0 0 230 0 230 
0 887 579,151 29,904 609,055 
0 4 718,5S4 38,319 756,873 
0 30S 47,332 11,582 58,914 
0 0 5,151 0 5,lSl 
0 0 978 364 1,342 
0 0 0 0 0 
0 0 1 0 1 
0 0 171 1,400 l,S71 
0 0 505 0 sos 

580 5 933 6 767 7 700 
Note: On-site Relellses from Section Sand Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. Off-site Releases include metals and metal 
compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
111d/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pestle Ides. 
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Chapter 2- National Overview of 1997 Toxics Release Invent~ 

Table 2-208. TRI Chemicals in Waste, by Chemic;:ll, 1997, continued 
,,_ . ' 

Quantity Total Non-

R~cled Ene!El'. Recove!I Treated 
Released Production- Production-

CAS On-and related Waste related Waste 
Number Chemical On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
95-54-5 1,2-Phenylenediamine 0 0 0 0 155,100 17,073 11,985 184,158 0 

108-45-2 1,3-Phenylenediamine 720 0 0 1,384 1,025,440 553,136 190,560 1,771,240 0 
106-50-3 p-Phenylenediamine 0 0 0 0 331,074 31,958 6,517 369,549 1 

90-43-7 • 2-Phenylphenol 0 0 229 0 137,977 816 1,407 140,429 0 
57-41-0 Phenytoin 0 0 0 Q 180 950 13,000 14,130 0 
75-44-5 Phosgene 304 0 9 0 13,946,068 892 21,831 13,969,104 29 

7803-51-2 • Phosphine 0 365 0 0 350,000 0 20,523 370,888 30 
7664-38-2 • Phosphoric acid 453,512,929 4,387,637 2,000 65,620 128,525,343 5,572,441 69,947,907 662,013,877 7,162,494 
7723-14-0 • Phosphorus (yellow or 0 238,971 0 0 694,999 13,268 2,612,061. 3,559,299 31,014 

white) 
85-44-9 Phthalic anhydride 301,472 1,456 2,488,912 2,489,429 19,170,287 214,019 537,135 25,202,710 4,606 

1918-02-1 • Picloram 0 0 0 0 70,488 0 2,900 73,388 0 . 
88-89-1 Picricacid 0 0 183,393 56,831 1,354,964 1 110,875 1,706,064 0 
51-03-6 • Piperonyl butoxide 0 0 0 0 0 4,700 157 4,857 0 

- Polybrominated biphenyls 0 5,on 0 0 0 0 549 5,620 0 

- Polychlorinated alkanes 3,183 405,065 55,000 93,658 7,650 463,245 137,965 1,165,766 2,320 
1336-36-3 • Polychlorinated )>iphenyls 0 1,400 0 0 0 62,928 8,994 73,322 981,191 

(PCBs) 

- Polycyclic aromatic 1,335,135 599,044 7,624,658 56,921 1,147,152 13,441 1,881,453 . 12,657,804 9,078 
compounds 

775)!-01-2 Potassium bromate 0 0 53,129 2 0 0 455. 53,586 0 
128-03-0 • Potassium dimethylditliio- 0 33,700 0 1 0 132,277 793 166,771 0 

carbamate 
137-41-7 • Potassium N-methylditbio- 0 0 0 0 10,500 0 0 10,500 0 

carbamate 
41198-08-7 • Profenofos 0 0 0 0 0 0 0 0 0 

7287-19-6 • Prometryn 0 0 0 0 161 816 832 1,809 0 
23950-58-5 • Proµamide 5,400 0 0 o· .o 2,466 250 8,116 0 

1918-16-7 • Propachlor 0 0 0 0 0 74,400 50 74,450 0 
1120-71-4 Propane sultone 0 0 0 0 4,900 120 0 5,020 0 
709-98-8 • Propanil 0 0 0 0 37 7,200 3,230 10,467 250 

2312-35-8 • Propargite 0 0 0 3,164 0 4,959 85 8,208 0 
107-19-7 • Propargyl alcohol 9 0 269,073 481,890 116,170 28,401 248,946 1,144,489 0 

60207-90-1 • Propiconazole 0 0 0 0 0 30,493 2,054 32,547 0 
123"38-6 • Propionaldehyde 66,000 0 1,146,337 11,939 4,486,626 168,603 302,267 6,181,772 22 
114-26-1 • Propoxur . 0 0 0 0 0 0 0 0 0 
115-07-1 Propylene• 65,774,345 35 718,371,130 2,068 297, 708,572 125,675 15,905,795 1,097,887,620 955,453 
75-55-8 Propyleneimine 0 0 0 0 4,000 o· 230 4,230 0 
75-56-9 • Propylene oxide 1,475,188 0 13,432,224 81,598 13,013,027 624,849 625,866 29,252,752 3,929 

110-86-1 • Pyridine 4,319,946 10,343 2,371,309 101,071 1,104,973 740,334 699,798 9,347,774 1,580 
91-22-5 Quinoline 21,380 880 122,120 2,541 114,609 210 61,015 322,755 2 

106-51-4 • Quinone 0 0 190,238 0 365,345 20,662 5,101. 581,346 0 
82-68-8 • Quint<izene 2,573 0 0 417,048 0 24,119 1,838 445,578 0 

76578-14-8 • Quizalofop-ethyl 0 0 0 0 0 0 1 1 0 
10453-86-8 • Resmethrin 0 0 0 0 0 400 0 400 0 

81-07-2 Saccharin (manufacturing) 0 0 0 0 10,000 10 1,600 11,610 0 
94-59-7 • Safrole 0 0 0 0 1 25 100 126 0 

7782-49-2 • Selenium 9720 0 74135 582 0 1.001 6 491 91929 0 

Note: Data from.Section 8 ofFonn R. 
*Chemicals that are currently active ingredients in EPA's Pest1icide Product Infonnation System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (F[FRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. ' 

bone facility, TPI Petroleum in Ardmore, OK, reported on-site energy recovery of272,000,000 pounds of propylene in 1997. The facility has since revised this quantity 
to zero. For propylene, on-site energy recovery changes to 446,371,130 pounds and total production-related waste managed changes to 825,887,620 pounds. 
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~ter 2- National Overview of 1997 Toxics Release Inventory 

Table 2-20A. TRI On-site and Off-site Releases, by Chemical, 1997, continued 
On-site Releases 

Surface 
Underground Injection 

CAS Total Total Air Water Class I Class 11-V 
Number Chemical Forms Emissions Discharges Wells Wells 

Number Pounds Pounds Pounds Pounds 

- Selenium compounds 43 . 82,8S7 2,374 3,409 0 

74051-S0..2 • Scthoxydim 3 0 0 0 0 

7440-22-4 • Sih'Ct 77 7,629 143 0 0 

- Silv« compounds 64 7,918 6,I09 156 0 

122-34·9 • Simazinc 8 2,939 348 0 0 

26628·22·8 • Sodium azidc 12 24,417 5 0 0 

1982-69-0 • Sodium dicarnba 2 2SS 0 250 0 

128-04·1 • Sodium dimcthyldithio- 67 17,684 10 0 0 

car!Mlmate 

7632-()().() • Sodium nitrite 372 2S4,878 481,319 747,000 0 

100-42-S Styrene 1,507 44,126,66S 43,954 202,387 0 

96-09-3 Styrene oxide 2 II 0 0 0 

7664-93·9 • Sulfuric acid 894 21,259,394 24,447 113,25S 0 

2699-79·8 • Sulfuzyl fluoride 3 428,000 0 0 0 

34,014-18·1 • Tcbuthiuron 2 10 0 0 0 

3383-96-8 • Tcmephos I 0 0 0 0 

5902-S I ·2 • Terl>acil 2 0 10,318 0 0 

630..20-6 I ,I ,l,2-Teu11chloroc1hanc 8 4,938 0 0 0 

79-34·5 • l,l,2,2-Tctrachloroethane 14 13,614 0 0 0 

127-18-4 • Tctrach!Ofocthylcnc 372 6,88S,068 2,282 IS,118 0 

354.11-0 l,l,1,2·Tctrachloro-2· I 19,700 I 0 0 

nuoroctlume 

961-11-S • Tetmhlocvinphos 4 365 5 0 0 
64.75.5 • Tetracycline hydrochloride 3 474 0 0 0 

7696-12·0 • Tetramethrin 2 0 0 0 0 

7440-28·0 Thallium 3 256 0 0 0 

- Thallium compounds I 0 0 0 0 

148-79·8 • Thiabcndazolc 4 2,520 0 0 0 

28249-77-6 • T11iobcncarb 2 634 0 0 0 

59669·26-0 • Thiodicarb 3 792 0 0 0 
23564-0S·S • Thiophanatc·mcthyl 9 13,749 0 0 0 

62-56-6 • Thiourca 30 1,026 347 5,000 0 

137-26-8 • Thiram 61 3,024 16 0 0 

1314-20..1 Thorium dioxide 1 0 0 0 0 

1550-45-0 Titanium tetrachloride 36 21,202 0 0 0 

108-88-3 • Toluene 3,062 112,938,943 30,998 510,930 2,705 

~84·84·9 Toluene-2,4-diisocyanate 62 6,503 5 0 0 

91-08-7 Tolucnc·2,6-diisocyanate 30 2,800 0 0 0 
26471-62-S Tolucncdiisocyanate 174 51,804 2S5 0 0 

(mixed isomers) 

9S-S3-4 o-Toluldine 22 40,491 273 7,440 0 
43121-43-3 • Triadimcfon 3 0 0 0 0 

2JOJ-17·S • Triallate 2 519 0 0 0 
1012:00-41-0 • Tribcnuron methyl 1 1 0 0 0 

21SS-10-6 • Tributvltin mclhacivlate 2 14 3 0 0 

Off-site 
On-site Land Releases Releases 

Other 
RCRA On-site Total Transfers Total On-

Subtitle C Land On-site Off-site to and Off-site 
Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds 
0 317,S09 406,149 29,029 435,178 
0 0 0 0 0 

581 5 8,358 40,221 48,S79 

0 40,405 54,588 52,481 107,069 

0 0 3,287 48,629 51,916 
156 0 24,S78 28,909 53,487 

0 0 sos 0 sos 
0 0 17,694 126,741 144,435 

0 192,355 l,615,5S2 793,104 2,468,656 

61,302 47S,748 44,910,056 1,583,171 46,493,227 

0 0 II 0 II 
0 46,421 21,443,Sl7 668,139 22,l ll,6S6 
0 0 428,000 0 428,000 

0 0 10 0 JO 
0 0 0 0 0 
0 0 I0,318 0 10,318 

0 0 4,938 2 4,940 

0 0 13,614 511 14,12S 

0 5,074 6,907,S42 24,1S3 6,932,295 

0 0 19,701 0 19,701 

0 0 370 3,760 4,130 

0 0 474 1,735 2,209 

0 0 0 0 0 
1,000 0 1,256 1,SOO 2,756 

0 0 0 180 180 
0 0 2,520 0 2,520 

0 0 634 4,935 5,569 

250 0 1,042 1,000 2,042 
13,240 0 26,989 14,318 41,307 

0 250 6,623 4,212 10,835 
5 57 3,I02 80,186 83,288 
0 0 0 0 0 
0 0 21,202 37,660 58,862 

20,962 719,444 114,223,982 1,4S2,282 1 lS,676,264 

0 0 6,508 6,178 12,686 
0 0 2,800 1,360 4,160 

0 359 52,418 37,897 90,315 

0 5 48,209 3,151 51,360 

0 0 0 0 0 

0 0 Sl9 14,264 14,783 

0 0 1 0 1 
0 0 17 0 17 

Note: On-sile Releases from Seclton 5 and Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. Off-site Releases include metals and metal 
com(l-Ounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
•chemicals that aro currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Table 2-208. TRI Chemicals in Waste, by Chemical, 1997, continued 

' -- •- ,._ 

Quantity Total Non-

Ene!lll'. Recove!I Treated 
Released Production- Production-

CAS Rec~cled - On-and related Waste related Waste 
Number Chemical On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

-- Selenium compounds 772,808 9,693 0 0 I 9,628 343,984 1,136,114 104,800 

74051-80-2 * Sethoxydim 0 0 0 0 0 0 0 0 0 

7440-22-4 • Silver 805,582 1,315,535 0 29 3,635 121 138,036 2,262,938 291 

- Silver compounds 3,361,707 1,000,592 0 0 550,965 5,500 74.153 4,992,917 2,619 

122-34-9 * Simazine 50 0 0 0 77,000 12,480 9,372 98,902 0 

26628-22-8 * Sodium azide 48,963 773,161 0 0 75,278 1,109,199 41,281 2,047,882 106 

1982-69-0 * Sodium dicamba 0 0 0 0 0 4,200 505 4,705 0 

128-04-1 • Sodium dimethyldithio- 200 287,077 0 0 439,994 849,275 55,140 1,631,686 0 

carbamate 

7632-00-0 * Sodium nitrite 501,890 36,851 0 61,249 14,773,132 3,439,826 2,192,274 21,005,222 65,876 

100-42-5 Styrene 15,296,876 1,109,081 26,721,098 7,388,173 10,169,393 4,250,300 44,387,903 109,322,824 283,482 

96-09-3 Styrene oxide 0 0 30,000 0 0 0 11 30,011 0 

7664-93-9 * Sulfuric acid 245,755,305 2,206,540 940 20 186,759,219 2,867,753 21,847,891 459,437,668 12,115 

2699-79-8 * Sulfuryl fluoride 0 0 0 0 0 0 428,000 428,000 0 

34014-18-1 * Tebuthiuron 15 0 0 0 1,100 1,200 I 2,316 0 

3383-96-8 • Temephos 0 0 0 0 0 0 0 0 0 

5902-51-2 * Terbacil 0 0 0 0 2,793 33,665 10,318 46,776 0 

630-20-6 I, l, I ,2-Tetracbloroethane 2,100,000 0 0 301,000 2,933,725 62,211 4,936 5,401,872 0 

79-34-5 • 1,1,2,2-Tetrachloroethane 4,908,000 2,458,805 2,416,000 0 7,744,618 135,714 13,545 17,676,682 14 

127-18-4 * Tetrachloroethylene 40,942,533 8,921,720 4,556,500 1,232,892 17,289,521 1,173,229 6,844,562 80,960,957 13,494 

354-11-0 1, I , 1,2-Tetrachloro-2- 6,100 1,820 0 0 0 10 19,700 27,630 0 

fluoroethane 

961-11-5 * Tetrachlorvinphos 345 0 35,000 49,500 850 0 3,862 89,557 0 

64-75-5 • Tetracycline hydrochloride 0 0 0 0 0 1,750 2,034 3,784 0 

7696-12-0 • Tetrarnethrin 0 0 0 0 0 0 0 0 0 

7440-28-0 Thallium 0 g 90,406 2 0 148 1,020 91,584 0 

- Thallium compounds 0 0 0 0 0 180 0 180 0 
148-79-8 * Thiabendazole 0 Q 0 0 0 1,073 2,600 3,673 0 

28249-77-6 * Thiobencarb 147 Q 0 0 0 35 5,053 5,235 0 

59669-26-0 * Thiodicarb 160,780 Q 0 0 29,309 13,942 1,063 205,094 831 

23564-05-8 • Thiophanate-methyl 9,400 0 0 0 0 6,819 11,755 27,974 26,480 

62-56-6 • Thiourea 4,456 872 0 0 12,779 11,821 9,087 39,015 0 
137-26-8 • Thiram 46,680 40,807 0 1,402 42 22,889 108,595 220,415 0 

1314-20-1 Thorium dioxide 6,100 0 0 Q 0 0 640 6,740 0 
7550-45-0 Titanium tetrachloride 0 148,361 0 5 26,440,106 212,926 58,778 26,860,176 11 

108-88-3 • Toluene 1,119,206,056 28,405,85 216,605,276 88,849,998 217,192,273 19,924,367 113,112,450 1,803,296,271 272,801 
1 

584-84-9 Toluene-2,4-diisocyanate 317 389 0 29,423 1,596 9,715 10,992 52,432 21,320 
91-08-7 Toluene-2,6-diisocyanate 79 0 0 2,754 714 2,111 2,750 8,408 439 

26471-62-5 Toluenediisocyanate 6,300 1,235 16,421,251 39,793 720,297 910,358 56,838 18,156,072 30,757 

(mixed isomers) 
95-53-4 o-Toluidine 60 0 232,012 48,861 160,399 83,592 48,194 573,118 69 

43121-43-3 • Triadimefon 0 0 0 0 0 26 0 26 0 
2303-17-5 • Triallate 0 0 0 0 16,000 91,390 7,962 115,352 0 

101200-48-0 • Tribenuron methyl 0 0 0 0 0 17,581, 1 17,582 0 
2155-70-6 • Tributvltin methacrvlate 0 0 0 296 0 29 806 27 30 129 0 

Note: Data from Section 8 of Form R. 
* Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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~ter 2- National Overview of 1997 Toxics Release Inventory 

Table 2-20A. TRI On-site and Off-site Releases, by Chemical, 1997, continued 
On-site Releases 

Surface 
Underground Injection 

CAS Total Total Air Water Class I Class 11-V 
Number Chemical Forms Emissions Discharges Wells Wells 

Number Pounds Pounds Pounds Pounds 

78-48·8 • S.S,S-Tributyl- 2 1,611 2 0 0 
1ri1hiophospha1e 

S2-6S-6 • Trichlorfon 3 0 0 0 0 

76-02-S Trichloroacctyl chloride I I 0 0 0 

120-82-1 • 1,2,4-Trichlorobenzcne 31 150,883 533 5,800 0 

71-SS-6 • 1,1,1-Trichloroclhane 250 3,879,346 195 1,245 0 

79..00-S • 1,1,2-Trichloroelhane 23 296,348 621 0 0 

79-01-6 • Trichlorocth)·lenc 627 17,586,325 563 986 0 

75-69-4 • Trichlorofluoromcthane 28 431,631 558 0 0 

(CFC-II) 
SS.o6·2 • 2,4,6-Trichlorophenol I 132 27 0 0 

96-18-4 1,2,3· Trichloropropane 7 13,346 62 0 0 

S7213-69·1 • Triclopyrtricthyl-ammonium 3 22 0 0 0 

salt 

121-44-8 Triclhylamine 163 1,633,313 18,482 245,917 0 

I SS2-09·S • Trifluralin 21 11,908 5 0 0 

26644-46-2 • Triforine I 0 0 0 0 

95-63-6 1,2,4-Trimclhylbenzcnc 830 7,884,672 7,820 9,097 0 

639-SS-7 • Triphcnyltin chloride I 0 0 0 0 

76-87-9 • Triphenyltin hydroxide 3 3 0 0 0 

Sl-79-6 Urethane 2 0 0 0 0 

7440-62·2 Vanadium (fume or dust) 20 12,436 708 0 0 

so.471-44·8 • Vinclozolin 2 0 0 0 0 

108-0S-4 Vinyl acctlltc 188 3,348,952 2,669 119,320 0 

593-6()..2 Vinyl bromide 2 5,430 0 0 0 

75-01-4 Vinyl chloride 43 919,684 82 370 0 

75-35-4 • Vinylidcnc chloride 23 182,141 412 323 0 

108-38·3 rn·Xylcnc 63 1,368,270 552 3,980 0 

95-41·6 a-Xylene 76 1,358,782 439 2,896 0 

106-42-3 p-Xylcnc 42 2,492,320 303 3,027 0 

1330.20-7 • Xylene (mixed isomers) 2,912 74,361,257 36,604 130,995 2,620 

87-62-7 • 2,6-Xylidinc 3 52 0 0 0 

7440·66-6 • Zinc (fume or dust) 411 3,264,646 17,508 I 0 

- Zinc compounds 2,649 4,700,944 1,203,833 368,483 0 
12122-67-7 • Zincb 1 0 0 0 0 

- Mixtures and other trade 16 150,313 0 0 0 
name produclS 

- Trade sccrelS 11 14,000 0 0 0 

TOia! 71,670 1,331,663,886 218,371,961 219,070,242 443,656 

Off-site 

On-site Land Releases Releases 

Other 
RCRA On-site Total Transfers Total On- and 

SubtitleC Land On-site Off-site to Off-site 
Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds 

0 0 1,613 0 1,613 

0 0 0 0 0 

0 0 I 0 1 

0 156,200 313,416 2,632 316,048 

0 60,167 3,940,953 17,134 3,958,087 

0 0 296,969 113 297,082 

0 3,975 17,591,849 176,747 17,768,596 

0 395 432,584 228 432,812 

0 0 159 0 159 

0 0 13,408 13 13,421 

0 0 22 0 22 

552 29,047 1,927,311 3,946 1,931,257 

0 5 11,918 26,370 38,288 

0 0 0 0 0 

0 24,323 7,925,912 148,595 8,074,507 

0 0 0 0 0 

0 0 3 381 384 

0 0 0 500 500 

1,000 116,510 130,654 43,211 173,865 

0 0 0 0 0 

18 2,150 3,473,109 28,974 3,502,083 

0 0 5,430 0 5,430 

0 I 920,137 90,248 1,010,385 

0 0 182,876 104 182,980 

210 12,579 1,385,591 4,535 1,390,126 

0 251,709 1,613,826 17,524 1,631,350 

0 32,862 2,528,512 10,602 2,539,114 

2,207 75,470 74,609,153 723,974 75,333,127 

0 0 52 0 52 

270,093 7,623,348 11,175,596 24,974,649 36,150,245 
9,827,280 107,468,033 123,568,573 182,410,387 305,978,960 

0 0 0 0 0 

0 9,250 159,563 39,867 199,430 

0 0 14,000 0 14,000 

20,472,578 326,431,932 2, 116,454,255 461,098,829 2,577 ,553,084 

Nole: On-site Releases from Section 5 and Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. Off-site Releases mclude metals and metal 
compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
•Clicmicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 2- National Overview of 1997 Toxics Release lnven

Table 2-208. TRI Chemicals in Waste, by Chemic1ill, 1997, continued 
~ ... 

Non-
Total Production-

Recycled Enerey Recovery Treated 
Quantity Production- related 

CAS Released On- related Waste Waste 
Number Chemical On-site Off-11ite On-site Off-site On-site Off-site and Off-site Managed Managed 

Pounds Pow1ds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
78-48-8 • S,S,S-Tributyl- 0 0 0 0 2,754 111 1,671 4,536 0 

trithiophosphate 
52-68-6 • Trichlorfon 0 0 0 0 0 0 0 0 0 
76-02-8 Trichloroacetyl chloride 0 0 0 0 0 0 1 1 0 

120-82-1 • 1,2;4-Trichlorobenzene · 1,152,862 4,~;72 207,700 36,965 352,037 345,803 172,533 2,272,472 31,168 
71-55-6 • 1,1,1-Trichloroethane 37,510,004 721,,133 2,211,307 703,916 321,475 378,782 3,831,775 45,678,592 2,703 
79-00-5 • 1,1,2-Trichloroethane 28,255,000 12,969,046 9,751,363 82,358 20,447,763 2,599,108 299,040 74,403,678 10,206 
79-01-6 • Trichloroethylene 136,927,893 5,812,1:21 5,788,807 876,284 3,793,003 1,354,282 17,415,699 171,968,089 388,927 

75-69-4 • Trichlorofluoromethane 67,669 116,S57 12,800 15,138 300,034 236,829 432,963 1,181,990 41 
(CFC-11) 

88-06-2 • 2,4,6-Trichlorophenol 0 0 0 0 1,014,286 0. 159 1,014,445 0 

96-18-4 1,2,3-Trichloropropane 1,500,000 0 680,000 470 1,224,000 8,635,576 13,473 12,053,519 14 

57213-69-1 • Triclopyrtriethyl- 0 0 0 0 33 59 22 114 0 
salt ammonium 

121-44-8 Triethylamine 847,575 826,()33 235,817 457,030 3,597,276 603,914 1,968,347 8,536,592 164 
1582-09-8 • Trifluralin 73,000 0 0 0 1,416,990 112,940 21,150 1,624,080 0 

26644-46-2 • Triforine 0 0 0 0 0 0 0 0 0 
95-63-6 1,2,4-Trimethylbenzene 12,018,755 1,406,156 4,453,521 2,744,955 16,580,512 742,131 8,118,080 46,064,110 19,489 

639-58-7 • Triphenyltin chloride 0 0 0 0 0 9,987 0 9,987 0 

76-87-9 • Triphenyltin hydroxide 0 0 0 0 33,497 4,146 384 38,027 0 

51-79-6 Urethane 0 0 0 0 0 0 1,500 1,500 0 

7440-62-2 Vanadium (fume or dust) 358,477 21,714 0 0 440 1,205 172,015 553,851 128 

50471-44-8 • Vinclozolin 0 0 0 0 0 0 0 0 0 

108-05-4 Vinyl acetate 827,369 93,926 21,696,559 13,187,593 17,449,172 1,146,917 3,446,620 57,848,156 18,204 

593-60-2 Vinyl bromide 0 0 46,470 17 74 1 5,400 51,962 0 
75-01-4 Viriyl chloride 398,418,771 82,1598 21,752,907 17,663 33,633,983 134,349 957,085 454,997,456 6,426 

75-35-4 • Vinylidene chloride 1,651,035 2 250,000 184,033 6,027,739 73,599 182,993 8,369,401 125 
108-38-3 m-Xylene 1,913,415 138,"753 1,031,056 202,604 621,697 116,048 1,392,785 5,416,358 6;569 

95-47-6 o-Xylene 120,668 56,898 2,964,558 1,082,547 2,001,686 880,772 1,472,204 8,579,333 17,460 
106-42-3 p-Xylene 156,443 13,487 4,860,571 14,703 3,481,031 119,088 2,536,264 11,181,587 21,316 

1330-20-7 • Xylene (mixed isomers) 122,408,183 42,050,232 139,297,715 77,876,899 64,130,806 10,457,390 75,793,914 532,015,139 150,541 

87-62-7 • 2,6-Xylidine 0 0 43,038 5,500 11 0 52 48,601 0 

7440-66-6 • Zinc (fume or dust) 24,831,821 60,647,1518 51,376 62,294 764,655 449,041 35,193,560 122,000,365 250 

- Zinc compounds 107,656,323 257,386,:303 613,266 261,459 70,211,629 18,374,257 277 ,306,831 731,810,068 6,770,405 

12122-67-7 • Zineb 0 0 0 0 0 0 0 0 0 

- Mixtures and other trade 0 2,182 3,700 8,282 0 0 188,915 203,079 0 

name products 

- Trade secrets 0 0 0 0 0 3,600 14,000 17,600 0 

Total• 7 986 618 922 2 390 787 ;g79 3.805 792 208 525 610 064 7 012 922 513 536 021 338 2 467 643 821 24 725,396,745 37 761187 

Note: Data from Section 8 of Form R. 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
"Revisions by two facilities to quantities reported for on-site re<:ycling of ethylene and propylene change total on-site energy recovery to 2,930,962,208 pounds and 
total production-related waste managed to 23,850,566,745 pounds in 1997. 
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4~hapter 3 
liii~ 

Year-to-Year Comparison of Toxics 
Releas~~ Inventory Data 

This chapter compares TRI data for on- and off-site 
releases, on-site waste management, and transfers off
site for further waste management for two time 
periods: The first period revie"o/s data for the~ last three 
reporting years (1995, 1996, and 1997), and the 
second period C01llP~<:?s da,ta for the TRI baseline 
reporting year and recent years (1988 and 1995-
1997). Because npt ajl types. pf data were collected in 
1988, this chapter loQks ~t w;:tSte manageme:nt data for 
the first year that TRI collected such data (1991) and 
for recent ~ears (1995-1997). 

The discussion of "core" chemical lists, in the 
Introduction below, is ·important for accurate 
interpretation of these year-to-year comparisons 
because of the important changes in TRI ov·er time. 

Introduction 

Because TRI data~~ cp~l~ct~d annually, they can be 
used to measure th~ ~~~~pp,'~ progress in rediucing 
toxic chemical rele~ses ~4 other waste management 
activities by manufc:ictu#ng. f~cilities and federal 
facilities. This chapter µie~sµres such progr1ess on a 
national, state, a\19: c];le:qiic.~l...,specific basis. Industry-. . 
specific analyses ofyear..,tp-year changes in TRI 
reporting appear in Chapter 4. 

Tables in this chapter compare data for 1995 to 1997 
to highlight recent changes in reporting. These tables 
give a three-year view of TRI reporting since the 
addition of nearly 300 substances in reporting year 
1995. 

Other tables compare data for 1995 to 1997 with the 
1988 baseline data to measure progress since the 

beginning of TRI. Although 1987 was the first year 
for TRI reporting, 1988 has been chosen as the 
baseline year for comparisons because of concerns 
about the data quality of industry's submissions in the 
first year. 

For waste management activities, progress can be 
measured from 1991, when such data were first 
collected by TRI. This section analyzes the actual 
quantities for previous and current years (1991 and 
1995-1997), followed by a comparison of facilities' 
actual and projected data (1991, 1995-1997 with 
projections for 1998 and 1999). 

Certain TRI reporting requirements have changed 
since the inception of the program-not only the 
addition of waste management data in 1991, but also 
the chemical expansion that nearly doubled the TRI 
chemical list beginning in the 1995 reporting year. It 
is important to understand these and other changes 
and consider their implications when comparing TRI 
data across years. 

"Core" Chemicals for . 
Year-to-Year Comparisons 

EPA has the authority both to add chemicals to the 
TRI reporting list if they meet the statutory toxicity 
criteria. Conversely, EPA may delete chemicals if 
they do not meet the toxicity criteria. Since 1987, 
EPA has deleted a number of chemicals from the list, 
added others, and modified the reporting requirements 
for others. The largest expansion was the addition of 
286 chemicals and chemical categories for the 1995 
reporting year. 
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Year-to-year comparisons must be based on a 
consistent set of chemicals to assure that any changes 
in releases or other waste management do not simply 
reflect the addition, deletion, or change in definition 
of reportable chemicals from one year to another. 
Data in this chapter represent facility reporting only 
for the "core11 chemicals for the years being 
compared. The set of 11core" chemicals differs 
depending on the base year of comparison. 

Three-year Comparisons 

Tables comparing data for 1995 through 1997 include 
all chemicals currently reportable to TRI; there have 
been no additions or modifications to reporting 
requirements during this period. Thus, these tables 
include the nearly 300 chemicals added to TRI 
beginning with reporting year 1995 in addition to the 
roughly 300 chemicals that were on the list prior to 
1995. Because no chemicals have been added or 
definitions changed smce 1995, the 1997 totals in this 
chapter for on- and off-site releases, other on-site 
waste management, transfers off-site for further waste 
management, and total production-related waste are 
the same as the totals in Chapter 2. 

Baseline Comparisons 

Tables for 1988 to 1997 include only chemicals that 
were reportable in all years from 1988 through 1997. 
These tables do not include, for example, chemicals 
added in 1990, 1991, 1994, or 1995. Also for 1989, 
non-fibrous forms of aluminum oxide were removed 
from the list. Because of this modification, aluminum 
oxide is not included in any year-to-year comparison 
that includes the year 1988. As explained below, the 
reporting definitions for ammonia, hydrochloric acid, 
and sulfuric acid have changed, and they therefore are 
also not included in these tables. These tables 
summarize reporting for the 1988-1997 "core" 
chemicals. 
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Similarly, tables that compare data for 1991 to 1997 
do not include chemicals added in 1994 or 1995. 
These tables analyze TRI data only for the chemicals 
that were on the TRI list, in the same form, for all 
years 1991-1997. 

Because of this normalization process, done to assure 
accurate year-to-year comparisons, totals for 1997 in 
the multi-year baseline tables differ from the 1997 
totals in Chapter 2 and in the three-year tables in this 
chapter. 

None of the tables includes any chemical deleted from 
the TRI list, regardless of the year it was deleted. 

TRI data are reported as absolute amounts each year, 
not as changes in relation to production levels or other 
factors, such as source reduction activity, that might 
influence these amounts from year to year. Chapter 4, 
presenting industry-specific data~ takes a very basic 
look at changes in production as they may relate to 
increases and decreases in releases and other waste 
management of TRI chemicals. 

Reporting of Ammonia, 
Hydrochloric Acid. and Sulfuric Acid 

As described in Box 3-1_, reporting requirements for 
ammonia have changed. Also, ammonium sulfate and 
ammonium nitrate are no longer individually listed on 
TRI. The ammonia portion of these chemicals, 
however, remains on the TRI list, and the nitrate ion 
portion of ammonium nitrate is reportable under the 
nitrate compounds category (added with the 1995 
reporting year). 

In addition, non-aerosol forms of hydrochloric acid 
and sulfuric acid have been removed from the list, 
hydrochloric acid with the 1995 reporting year and 
sulfuric acid in 1994 (see Box 3-2). 
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Box 3-1. An Explanation of the Modification to thi~ Reporting Requirements for Aqueous Ammonia and the Delisting of 
Ammonium Sulfate (Solution) and Ammonium Nitrate (Solution) 

An Explanation of the Modification to the Reporting Requirem~nts for Aqueous Ammonia 
and the Delisting of Ammonium Sulfate (Solution) and Ammonium Nitrate (Solution) 

On June 30, 1995, EPA finalized four actions in response to a petition to delete ammonium sulfate (solution) from the list of toxic chemicals 
subject to reporting under EPCRA section 313: (1) delc:ted the sulfate portion of ammonium sulfate (solution) from the list of toxic chemicals 
and made the ammonia portion reportable under the ammonia listing, (2) required that threshold and release determinations for aqueous 
ammonia be based on 10% of the total aqueous ammonia present in aqueous solutions of ammonia, (3) modified the ammonia listing by adding 
this qualifier: "ammonia (includes anhydrous ammonia. and aqueous ammonia from water dissociable ammonium salts and other sources; 10% 
of total aqueous ammonia is reportable under this listing)," and (4) removed the specific listing for ammonium nitrate (solution), although the 
ammonia portion is still reportable under the ammonia listing and, as discussed below, ammonium nitrate is also reportable under the nitrate 
compounds category. All actions were effective for the 1994 reporting year (reports due July 1, 1995), except for deletion of the specific listing 
for ammonium nitrate (solution), which became effective with the 1995 reporting year. 

In previous years, there was a great deal of confusion as to what should be reported under the ammonia listing, specifically over the sources of 
aqueous ammonia that must be included and how aqueous ammonia should be reported. Modifying the ammonia listing by adding the above 
qualifier should result in more consistent and accurate reporting under this listing since it clarifies what is reportable. The requirement to report 
only 10% of total aqueous ammonia under the ammonia listing takes into account the fact that. one foi:in of ammonia is relatively more toxic to · 
aquatic organisms and that under many environmental conditions this form makes up no more than 10% of total aqueous ammonia. The 10% 
reporting limit for aqueous ammonia means that some facilities will no longer meet reporting thresholds and that the pounds of aqueous 
ammonia reported as released and transferred from the facilities that do report may be lower. It is important to.remember that the 10% reporting 
limit only applies to aqueous ammonia; anhydrous ammonia is still 100% reportable. 

Although ammonium sulfate (solution) has been deletc::d from the list, the aqueous ammonia from this chemical is still reportable under the 
ammonia listing. To determine the amount of aqueous ammonia from ammonium sulfate (solution) that should be added to the aqueous 
ammonia totals, the amount of ammonium sulfate (solution) is multiplied by 0.026. This represents 10% of the total aqueous ammonia present 
in filnmonium sulfate (solution) since ammonia (as NE13) makes up 26% of ammonium sulfate. 

'The.removal of the ammonium nitrate (solution) listing is reflected in this public data release. Like ammonium sulfate (solution), the aqueous 
ammonia from ammonium nitrate (solution) is reportable under the ammonia listing. To determine the amount of aqueous ammonia from 
ammonium nitrate (solution) that should be added to the aqueous ammonia totals, the amount of ammonium nitrate (solution) is multiplied by 
0.021. This represents 10% of the total aqueous ammonia present in ammonium nitrate (solution) since ammonia (as NH3) makes up 21 % of 
ammonium nitrate. In addition, ammonium nitrate is also reportable under the nitrate compounds category, which was added for the 1995 
reporting year. Although this chemical is reportable under two listings, no double reporting of releases or transfers occurs since under the nitrate 
compounds category only the weight of the nitrate ion is included in calculations of releases and transfers. 

To determine the quantity of total aqueous ammonia rc:leased to surface water, land, or underground injection, data users must multiply the 
·reported quantity by 10. For example, to make use of the quantities reported for aqueous ammonia in any analysis of releases to surface waters, 
the reported amounts must be converted to total aqueous ammonia values. This is necessary in-order to take into account site-specific conditions 
of pH and temperature which determine the amount of'total ammonia that will be present in the more aquatically toxic form. To convert the 
reported aqueous ammonia values to total ammonia, simply multiply amounts by 10. 
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Box 3-2. An Explanation of the Modification to the Reporting Requirements for Hydrochloric and Sulfuric Acid 

An Explanation of the Modification to the Reporting Requirements 
for Hydrochloric and Sulfuric Acid 

On June 30, 1995, EPA finalized a modification to the listing for sulfuric acid, and on July 25, 1996, EPA finalized the same modification to the 
listing for hydrochloric acid. These two chemical listings were modified by the addition of the following qualifier: "(acid aerosols including 
mists, vapors, gas, fog, and other airborne forms of any particle size)." The modification to sulfuric acid was effective for the 1994 reporting year 
and the modification to hydrochloric acid was effective for the 1995 reporting year. EPA made those modifications in response to petitions to 
dcllst the non-aerosol forms of these chemicals. EPA determined that the non-aerosol forms did not meet the listing criteria ofEPCRA section 
313(d) and therefore granted the petitions. These modifications mean that facilities are no longer required to report releases and transfers ofnon
aerosol forms of sulfuric and hydrochloric acid under EPA section 313. 

These changes in the reporting requirements for sulfuric and hydrochloric acid are reflected in the largest reductions in reported amounts of these 
chemicals as compared to those published in TRI Public Data Release reports prior to the volume for the 1996 reporting year. Most of these 
reductions result from the fact that solutions of these chemicals that do not become airborne are exempt from reporting. Thus, there are large 
reductions in the reported amounts released, particularly quantities discharged to surface waters and injected underground and in amounts 
reported for most types of transfers. Since airborne forms are still covered by these listings, reported fugitive or nonpoint air emissions have not 
changed as much as other types of releases, and there has been little change in the stack or point air emission totals. In addition to lower reported 
releases and transfers, some facilities may no longer exceed reporting thresholds for the aerosol forms only and thus may not have to file a 
report. 

Only airborne forms of these chemicals count towards 
the reporting threshold and release calculations, and 
releases of their non-aerosol forms are no longer 
reportable. Because of this modification to the 
reporting requirements, these chemicals are not 
included in multi-year comparisons in this chapter 
(tables with data for 1988 or 1991). 

Threshold Changes 

Facilities are required to report for a particular 
chemical only if they meet the manufacture, process, 
or otherwise use thresholds. The otherwise use 
threshold has remained 10,000 pounds since the 
inception of the program. However, the manufacture 
and process thresholds began at 75,000 pounds for the 
1987 reporting year, dropped to 50,000 pounds for 
1988, and dropped to 25,000 pounds for 1989 and 
thereafter. Due in part to these declining thresholds, 
the number of facilities reporting to TRI and the 
number of forms filed increased from 1987 to 1988 
and again from 1988 to 1989. These threshold 
changes may have affected the TRI data between 
1988 and 1989, but would not affect data after 1989. 
As discussed in Chapter 1, EPA has proposed lower 
thresholds for persistent bioaccumulators (PBTs). 
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As explained in Chapter 1, facilities whose "total 
annual reportable amount" does not exceed 500 
pounds can submit certification statements (Form As) 
instead of Form Rs (If they do not manufacture, 
process, or otherwise use more than 1 million pounds 
of the chemical). This change became effective in 
reporting year 1995. Form A certification statements 
identify the facility and chemical, but do not supply 
any amounts of releases or other waste management. 
In prior years, facilities were required to report such 
amounts, and totals for 1988-1994 include these 
submissions. More than 10,500 Form A certification 
statements were submitted in 1997-these do not 
provide release or other waste management data. 
Thus, some portion of any decrease in reported 
amounts from 1994 or earlier years would be 
attributable to the submission of these certification 
forms. In 1997, with 10,547 Form As and a maximum 
of 500 pounds of production-related waste managed 
per form, the total production-related waste managed 
would, at most, be 5,273,500 pounds higher or an 
additional 0.02% reported if each Form A represented 
the full 500 pounds. 
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Underground lniection and 
On-site Land Releases 

In 1996, TRI began collecting data separately for 
types of underground injection and for on-sllte land 
releases to RCRA subtitle C landfills. Instead of 
reporting a total for underground injection in Form 
R's Section 5, facilities began reporting amounts 
injected into Class I wells separately from amounts 
injected into underground wells of other classes (11-
V). Similarly, RCRA subtitle C landfills we:re 
separated out from other types of on-site land releases 
that are reported in Section 5. Because these releases 
were not broken out until 1996, they cannot be 
analyzed separately in the tables in this cha]pter. 

Waste Management 

As described in Chapter 2, the Pollution Prevention 
Act of 1990 added to TRI the collection of waste 
management data items including: on- and off-site 
recycling, energy recovery, and treatment, plus 
quantity released on- and off-site, plus one-time 
catastrophic or remedial releases (non-production
related waste). Because these data items we:re not 
collected until 1991, comparisons cannot b(~ drawn 
with 1988 data. 

New Types of Transfers 

Beginning with the 1991 reporting year, facilities 
were required to report transfers off-site for the 
purposes of recycling and energy recovery to TRI. 
Prior to 1991, facilities were required to report only 
transfers to POTW s and other off-site locations for 
the purposes of treatment and disposal. Bec:ause of 
this change in the reporting requirements, transfers 
off-site for further waste management for 1988 are 
not comparable to such transfers for 1991 and 
beyond. Comparisons between 1988 and 1997 
transfers in this chapter include only those transfer 
types that were reportable in 1988. 

Metals and Metal Compounds 

As explained in Chapter 2, TRI began in reporting 
year 1997 distinguishing metals and metal 
compounds from other listed chemicals in certain 
types of off-site transfers. Specifically, metals and 
metal compounds transferred off-site to 
solidification/stabilization, to wastewater treatment 
(excluding POTWs), and to POTWs are also 
classified as off-site releases. (See Chapter 2, Boxes 
2-2 through 2-4.) Although this categorization is new 
in 1997, comparable transfers of metals and metal 
compounds in previous years can be identified by the 
waste treatment codes that applied in those years. 
Tables in this chapter present such data. 

Reasons for Change 

Box 3-3 provides reasons that a facility's reported 
amounts may change from one year to another. 
Explanations for changes in reported amounts include 
actual source reduction projects undertaken to reduce 
a facility's generation of waste of a particular 
chemical, increases or decreases in production levels, 
changes in a facility's methods of estimating or 
calculating reportable amounts (which does not 
indicate a corresponding change in actual releases and 
waste management), reporting errors in previous years 
for which the facility has not filed a revised 
submission, and others. 

Apparent increases and decreases among industries 
(as seen in Chapter 4) can also result when facilities 
change the Standard Industrial Classification (SIC) 
codes that they report from one year to another, 
reflecting new or discontinued facility operations or 
indicating a different understanding of how SIC codes 
relate to the facility's business. 
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1995-1997 National Overview 

On- and Off-site Releases, 1995-1997 

Total on- and off-site releases of toxic chemicals to 
the environment decreased by 38.8 million pounds 
from 1995 to 1997, as shown in Table 3-1. This net 
reduction of 1.5% occurred as total on- and off-site 
releases first declined from 2.62 billion pounds in 
1995 to 2.52 billion pounds in 1996 and then 
increased to 2.58 billion pounds in 1997. 

On-site Releases 

From 1995 to 1997, on-site releases decreased by 
8.2%, a reduction of 187.8 million pounds (see Table 
3-1) On-site releases totaled 2.30 billion pounds in 
1995 and 2.12 billion pounds in 1997. 

Air emissions, the largest type of on-site release in 
TRI reporting, also showed the largest reduction: 
from 1.58 billion pounds in 1995 to 1.3 3 billion 
pounds in 1997. This 15.7% reduction included 
decreases in both fugitive emissions (down 19 .1 % ) 
and point source emissions (down 14.6%). Facilities 
also reported less underground injection, decreasing 
from 233 .6 million pounds to 219 .5 million pounds (a 
6.0% reduction). 

Surface water discharges and on-site land releases 
both increased. Surface water discharges rose from 
175.8 million pounds in 1995 to 218.4 million pounds 
in 1997, a 24.2% increase. One facility reporting in 
~IC code 33, the prim~ metals industry, reported an 
increase in surface water discharges of nitrate 
compounds from 9.8 million pounds in 1995 to 26.0 
million pounds in 1997. The facility attributed the 
increase to increased production and to increased use 
of nitric acid in a pickling process for production of 
specialty steels. A facility reporting in SIC code 28, 
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chemical manufacturing, reported an increase in 
surface water discharges of phosphoric acid from 14.1 
million pounds in 1995 to 29.0 million pounds in 
1997. This facility attributed its increase in part to the 
facility's lowering of water levels in ponds, requiring 
an increase in the releases of water containing 
phosphoric acid. Large rain events in previous years 
had filled the ponds to capacity, restricting the 
facility's capacity. The facility contact indicated that 
the facility expects releases of phosphoric acid to 
decline in 1998 to 1995 levels. 

On-site land releases increased from 315.6 million 
pounds in 1995 to 346.9 million pounds in 1997, a 
9.9% increase. This included substantial increases in 
on-site land releases of metal compounds by two 
primary metals facilities (SIC code 33). One facility 
reported on-site land releases of 3 .1 million pounds of 
zinc compounds in 1995 and 12.0 million pounds in 
1997. Another facility reported increases for four 
metal compounds: arsenic compounds from 620,000 
pounds to 4.2 million pounds; copper compounds · 
from 2.4 million pounds to 9.9 million pounds; lead 
compounds from 760,000 to 4.5 million pounds· and . ' 
zmc compounds from 1.6 million pounds to 5.0 
million pounds. (The total increase for the facility's 
reporting of these four metal compounds was 18.2 
million pounds.) This facility indicated that it 
changed its smelting process in June 1995 to reduce 
sulfur dioxide emissions. From 1996 to 1997, 
increased production brought about a two-fold 
increase in production of slag tailings, accounting for 
about two-thirds of the facility's increase. The facility 
attributed the rest of the increase·to a clean-up process 
that began in 1996. In this activity, sediment is being 
removed from old sludge ponds, dried, and relocated 
to a lined repository on-site that meets RCRA 
specifications. The clean-up process is excepted to 
continue for a couple of years. 
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Box 3-3. Reasons Facility Estimates of Releases and Other Waste Management Change 

Reasons Facility Estimates of Releases and Other Waste Management Change 

Some reported increases and decreases are real-that is, they reflect changes in the amounts of TRI chemicals actually released or otherwise 
managed in waste. Other reported increases and decreas,es are accounting or "paper" changes that do not reflect change in releases or other waste 
management. Some examples follow. . 

Real Changes 

Source reduction activities, such as process changes, elimination of spills and leaks, inventory control, improved maintenance, chemical 
substitution, and alternative methods of cleaning and degreasing can cause real reduction in the amount of waste generated and/or managed. 

The installation of pollution control equipment does not reduce the amount of waste generated, but may lead to real reductions in TRI chemicals 
released. However, ifthe pollution control does not destroy the reported chemical, it may merely shift waste from one type of waste management 
to another. 

Production changes can cause real changes in the quantities of TRI chemicals released or otherwise managed as waste by facilities. Production
related waste is likely to increase when production incrnases and decrease when production decreases, although the relationship is not necessarily 
linear. · 

One-time events unrelated to normal production proces:;es, such as accidental releases or clean-up operations, can cause a real but anomalous 
increase in the reporting year in which they occur and then a decrease from that abnormally high level the following year. 

"Paper" Changes 

Changes in estimation or calculation techniques can cause a change in the amount reported without a corresponding change in actual quantities 
released or othe~ise managed as waste. 

Clarifications of reporting instructions or changes in th1~ way a facility interprets those instructions may cause a change in reported amounts 
without an actual change in quantities released or otherwise managed as waste. 

Changes in the reporting definition of a particular chemical may cause a change in the reported amounts without an actual change in quantities 
released or otherwise managed as waste. For example, revising the definitions of sulfuric acid and hydrochloric acid to include only aerosol 
forms, as discussed in B.ox 3-2, will result in lower reports of releases, when non-aerosol forms are no longer reported. 

Similarly, a facility's use of the alternate threshold may result in a reported decrease without an actual reduction in releases if the facility begins 
to take advantage of the alternate manufacture, process, or otherwise use threshold of more than 1 million pounds. Beginning in the 1995 
reporting year, some facilities whose "total annual reportable amount" for a reportable chemical does not exceed 500 pounds may use an 
alternate manufacture, process, or otherwise use threshold of more than 1 million pounds of the chemical. If they do not exceed this alternate 
threshold, they no longer need to report amouqts of rel1~es or other waste management activities. 

Apparent increases or decreases can occur if a facility makes a reporting error one year and does not submit a revision for that year, but does not 
repeat the error the following year. 
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Table 3-1. Com arison of TRI On-site and Off-site Releases and Transfers for Further Waste Mana ement, 1995-1997 
1995 1996 1997 Change 1995-1997 

Number Number Number Number Percent 
Total Facilities 22,664 22,047 21,490 -1,174 -5.2 

Total Forms 75,371 72,643 71,670 -3,701 -4.9 

FonnRs 68,793 65,247 61,123 -7,670 -11.l 
FonnM 6,578 7,396 10,547 3,969 60.3 

Pounds Pounds Pounds Pounds Percent 
On-site RcleascJ 
Total Air Emissions 1,579,242,325 1,458,785,384 1,331,663,886 -24 7 ,578,439 -15.7 

Fugitive Air Emissions 392,069,349 350,543,301 317,233,311 -74,836,038 -19.1 
Point Source Air Emissions 1,187,172,976 1,108,242,083 1,014,430,575 -172,742,401 -14.6 

Surface Water Discharges 175,819,158 179,229,798 218,371,961 42,552,803 24.2 
Underground Injection 233,588,328 204,237,312 219,513,898 -14,074,430 -6.0 
On-site Land Releases 315,612,588 332,123,472 346,904,510 31,291,922 9.9 

To!ll On-site Releases 2,304,262,399 2,174,375,966 2,116,454,255 -187,808,144 -8.2 

Q[f.s.lte Rclca.scs 
Siorage Only' 2,222,526 1,444,059 6,626,857 4,404,331 198.2 

Solidification/Stabilizatlonb 26,383,685 57,678,733 144,325,113 117,941,428 447.0 
Metals and Metal Compounds Only 

Wastewater Treatment (excluding POTWs)" 3,668,502 3,695,289 6,074,558 2,406,056 65.6 
Metals and Metal Compounds Only 

Transfers to POTWs" 2,516,717 2,416,288 2,399,930 -116,787 -4.6 
Metals and Metal Compounds Only 

Underground injection 17,150,771 10,790,626 14,265,756 -2,885,015 -16.8 
Ltndfills/Dlsposal Surface Impoundments 220,810,041 240,513,813 251,854,306 31,044,265 14.1 
Lind Treatment 4,694,474 2,198,553 1,264,484 -3,429,990 -73.l 

Other Land Disposal 13,535,338 11,402,005 10,314,727 -3,220,611 -23.8 
Other Off-site Management 12,709,700 10,632,834 11,994,251 -715,449 -5.6 
Transfers to Waste Broker for Disposal 6,794,093 4,715,221 7,377;734 583,641 8.6 
Unknown• 1,614,459 1,587,429 4,601,113 2,986,654 185.0 

Total Off-site Releases (Transfers Off-site to Disposal) 312,100,306 347,074,850 461,098,829 148,998,523 47.7 

Note: On-site Releases from Section 5 ofFonn R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals 
and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Other On-site Waste Management from 
Section 8. Total Transfers Off-site for Further Waste Management from Section 6 (excluding transfers off-site to disposal) of Form R. Breakdown of 
Underground Injection and On-site Land Releases (for RCRA Subtitle C landfills} began in 1996 reporting year. 
••storage only" (disposal code Ml 0) indicates that the toxic chemical is sent off-site for storage because there is no known disposal method. Amounts reported as 
transferred to "storage only" arc Included as a form of disposal (off-site release). See Box 2-2. 
•Beginning in reporting year 1997, transfers to solidification/stabilization of metals and metal compounds (waste management code M41) are reported separately 
from transfers to solidification/stabilization of non-metal TRI chemicals (waste management code M40). Because this treatment method prepares a metal for disposal, 
but does not destroy it, such transfers arc included as a form of disposal (off-site release). See Box 2-3. Reports under code M40 of metals and metal compounds have 
been Included in solidification/stabilization of metals and metal compounds in this report. 
'Beginning in reporting year 1997, transfers to wastewater treatment (excluding POTWs) of metals and metal compounds (waste management code M62) are reported 
separately from transfers to wastewater treatment of non-metal TRI chemicals (waste management code M61). Because wastewater treatment does not destroy metals, 
such transfers arc Included as a form of disposal (off-site release). See Box 2-3. Transfers of metals and metal compounds reported under code M61 have been 
Included In transfers of metals and metal compounds to wastewater treatment. 
'Reported as discharges to POTWs in Section 6.1 ofForrn R. EPA considers transfers of metals and metal compounds to POTWs as an off-site release because 
sewage treatment docs not destroy the metal content of the waste material. 
"'Unknown" (disposal code M99) indicates that a facility is not aware of the type of waste management used for the toxic chemical that is sent off-site. Amounts 
reported as "unknown" transfers arc treated as a form of disposal (off-site release). 
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Table 3-1. Comparison of TRI On-site and Off-~iite Releases and Transfers for Further Waste 
Manaaement, 1995-1997, continued 

1995 1996 1997 Change 1995-1997 
Pounds Pounds Pounds Pounds Percent 

Other On-site Waste Management 
Recycled On-siter 11,480,495, 719 7,300,051,732 7,986,618,922 -3,493,876,797 -30.4 
Energy Recovery On-site8 2,822,971,901 2, 763,621,173 3,805, 792,208 982,820,307 34.8 
Treated On-site 7,039,799,031 6,152,076,079 7,012,922,513 -26,876,518 -0.4 

Totai Other On-site Waste Management" 21,343,266,651 16,215,748,984 18,805,333,643 -2,537,933,008 -11.9 

Transfers Off-site for Further Waste Management 
Transfers to Recycling 2,449,540,356 2,396, 768,626 2,381,458,528 -68,081,828 -2.8 
Transfers to Energy Recovery 517,723,420 478,425,908 507,985,556 -9,737,864 -1.9 
Transfers to Treatment 250,587,060 226,482,116 258,693,439 8,106,379 3.2 
Transfers to POTWs 246,473,037 238,098,609 266,863,876 20,390,839 8.3 
Other Off-site Transfersi 2,497,236 1,005,865 0 -2,497,236 -100.0 

Total Transfers Off-site for 3,466,821,109 3,340, 781, 124 3,415,001,399 ·51,819,710 -1.5 
Further Waste Management 
Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Sect10n 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals 
and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Other On-site Waste Management . 
from Section 8. Total Transfers Off-site for Further Waste Management from Section 6 (excluding transfers off-site to disposal) of Form R Breakdown of 
Underground Injection and On-site Land Releases {for RCRA Subtitle C landfills) began in 1996 reporting year. 
rseven facilities in the food processing industry (SIC code 20) reported from 500 million pounds to I billion pounds each in on-site recycling ofn-hexane in 1995, for 
a total 4,000,192,215 billion pounds. In 1996, these facilities reported no on-site recycling ofn-hexane. On their 1996 Form Rs, these facilities also reported zero for 
on-site recycling ofn-hexane for the prior year (1995). How~:ver, they have not revised their 1995 Form Rs. Another facility, Shintech Inc. in Freeport, TX, reported 
on-site recycling of vinyl chloride of200,000 pounds in 1995 and 244,000 pounds in 1996. The facility has since revised these quantities to 200,000,000 pounds in 
1995 and 244,000,000 pounds in 1996. The apparent facility errors and the facility revisions change on-site recycling to 7,680,103,504 pounds in 1995 and to 
7,543,807,732 pounds in 1996. The change in on-site recycling changes to 306,515,418 pounds or4.0%. · 
8Qne facility, TPI Petroleum in Ardmore, OK, reported on-site energy recovery for ethylene of82,500,000 pounds in 1995, 36,250,000 pounds in 1996, and 
422,000,000 pounds in 1997. The facility also reported on-site energy recovery for propylene of 12,900,000 pounds in 1995, 16,300,000 pounds in 1996, and 
272,000,000 pounds in 1997. The facility has since revised these quantities to zero. Another facility, Shell Chemical Co. in Geismar, LA, reported on-site energy 
recovery for ethylene of 193,830,000 pounds in 1997. The facility has since revised this quantity to 13,000,000 pounds. These revisions change on-site energy 
recovery to 2,727,571,901 pounds in 1995,to 2,711,071,173 pounds in 1996, and to 2,930,962,208 pounds in 1997. The change in on-site energy recovery changes to 
203,390,307 pounds or 7.5%. 
hApparent errors by seven facilities and revisions by three fa<:ilities change total other on-site waste management to 17,447,474,436 pounds in 1995, to 
16,406,954,984 pounds in 1996, and to 17,930,503,643 pounds in 1997. The change in total other on-site waste management changes to 483,029,207 pounds or 
2.8%. 
iOther Off-site Transfers are transfers reported without a valid waste management code. 
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Off-site Releases 

From 1995 to 1997, off-site releases (transfers to 
disposal) increased substantially (47.7%) from 312.1 
million pounds to 461.1 million pounds. Most of this 
increase-114.0 million pounds of a 149 .0-million
pound increase-occurred from 1996 to 1997. 

Transfers of metals and metal compounds to 
solidification/stabilization contributed the majority of 
the increase in off-site releases from 1995 to 1997. 
Such transfers totaled 26.4 million pounds in 1995, 
57.7 million pounds in 1996, and 144.3 million 
pounds in 1997. This amounted to an increase of 
117.9 million pounds, or 447.0%, from 1995 to 1997. 
More widespread awareness of the reporting 
requirements, as EPA added specific reporting codes 
for certain transfers of metals and metal compounds 
in 1997 (see Chapter 2, Box 2-3), may partly explain 
this increase. 

Transfers of all TRI chemicals to landfills/disposal 
surface impoundments showed the second-largest 
absolute increase from 1995 to 1997, a 31.0 million 
pound increase. Landfills/disposal surface 
impoundments received 220.8 million pounds in 1995 
and 251.9 million pounds in 1997, a 14.1 % increase. 

As seen in Table 3-1, other types of off-site releases 
increased or decreased by less than 5 million pounds 
each from 1995 to 1997. 

Other On-site Waste 
Management, 1995-1997 

Other on-site waste management reported to TRI 
decreased from 21.34 billion pounds in 1995 to 18.81 
billion pounds in 1997 (see Table 3-1). However, 
these data reflect large apparent reporting errors, 
including some facility submissions that were revised 
after the TRI data were "frozen" for preparation of 
this report. "TRI Chemicals Managed in Waste, 1995-
1997, '' below, further examines the effects of these 
reporting errors and revisions. Taking into account the 
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changes and errors, other on-site waste management 
increased 2.8% from 17.45 billion pounds in 1995 to 
17.93 billion pounds in 1997. 

Transfers Off-site for Further 
Waste Management, 1995-1997 

Transfers of TRI chemicals off-site for further waste 
management decreased from 3.47 billion pounds in 
1995 to 3.42 billion pounds in 1997, a 1.5% reduction 
(see Table 3-1 ). Transfers to recycling decreased from 
2.45 billion pounds to 2.38 billion pounds, the largest 
absolute reduction (68.1 million pounds). Transfers to 
POTWs increased from 246.5 million pounds to 266.9 
million pounds, the largest increase (20.4 million 
pounds). 

Facilities and Forms, 1995-1997 

The number of facilities reporting to TRI and the 
number of forms they submitted both decreased by 
approximately 5% from 1995 to 1997, as shown in 
Table 3-1. In 1995, 22,664 facilities reported, 
declining to 21,490 in 1997. TRI facilities submitted 
75,371 forms in 1995 and 71,670 in 1997. However, 
the number of facilities and forms for 1997 is likely to 
rise somewhat over time due to late reporting and to 
the resolution of outstanding data quality problems. 

Although the total number of forms decreased, 
facilities submitted a greater number of Form A 
certification statements in 1997. Form A submissions, 
explained above and in Chapter 1, rose from 6,578 in 
1995-the first year in which fac~lities could submit 
these forms-to 10,547 in 1997. This represented a 
60.3% increase in Form A submissions. At the same 
time, submissions of Form Rs declined from 68,793 
in 1995 to 61,123in1997, an 11.1% decrease. The 
increase in Form A submissions may reflect both 
increasing awareness of the reduced reporting option 
and an increasing number of facilities meeting the 
alternative threshold for one or more chemicals. 
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TRI Chemicals Managed 
in Waste, 1995-1997 

From 1995 to 1997, the quant~ties of TRI 1~hemicals 
that facilities managed in production-relat1~d waste 
decreased from 27.49 billion pooods to.24.73 billion 
pounds. As shown in Table 3-2, this amounted to a 
10.0% reduction. However, these quantitfos include 
apparent facility errors in on-site recycling and on-site 
energy recovery data that .substantially affoct overall 
totals. These facility reporting issues are described 
below. Taking into account the errors and changes, 
production-related waste managed would 1total 23.59 
billion pounds in 1995 and 23 .85 billion pounds in 
1997, an increase of 1.1%. 

As shown in Table 3-2, facilities reported on-site 
recycling of 11.48 billion pounds in 1995, dropping to 
7.30 billion pounds in 1996, and then rising to 7.99 
billion pounds in 1997. However, apparent facility 
errors and late revisions would change this large 
reduction to an increase. In 1995, seven food 
processing facilities (Standard Industrial 
Classification code 20} reported on-site re·cycling of 
500 million to 1 billion pounds each of n-hexane, a · 
chemical added to TRI in the 1995 reporting year. 
Together, their 1995 on-site recycling ofn-hexane 
totaled 4.00 billion pounds. In 1996 and 1997, these 
facilities reported no on-site recycling of n-hexane. 
TRI facilities report production-related waste 
quantities for both the prior year and curre:nt year 
(along with projections for the following two years). 
As noted in the 1996 TRI Data Release1

, these 
facilities reported on their 1996 TRI Form Rs zero 
amounts of on-site recycling of n..:hexane for the prior 
year (1995), but did not revise their 1995 
submissions. Such changes generally indicate that 
facilities have revised their interpretation of on-site 
recycling. Currently, there are no TRI regulatory 
definitions of recycling, and facilities may use ·their 

11996 Toxics Release Inventory Public Data Release-Ten Years of 
Right-to-Know: Industry Sector Analyses, US EPA, Office of:Pollution 
Prevention and Toxics, EPA 745-R-98-018, December 1998 .. 

own interpretations for purposes of reporting to TRI. 
Some facilities have chosen to restrict their 
interpretation of on-site recycling to cover a very 
limited set of activities. Therefore, quantities that may 
have been reported as amounts undergoing waste 
management activities in early years are not reported 
on the Form R in subsequent years and are, thus, not 
in the TRI database. These changes in interpretations 
do not represent a change in guidarice by EPA on how 
to report recycling. Because the seven food 
processing facilities did not revise their 1995 
submissions, the large amounts of on-site recycling 
they reported in 1995 remain in the TRI data. 

Furthermore, another facility reported on-site 
recycling of200,000 pounds of vinyl chloride in 
1995; 244,000 pounds in 1996, and 243.8 million 
pounds in 1997. This facility revised its 1995 and 
1996 submissions after the TRI database was "frozen" 
for preparation of this report. The revised amounts 
were 200.0 million pounds in 1995 and 244.0 million 
pounds in 1996. This revision eliminates an·apparent 
increase for this facility from 1995 to 1997 of 241.8 
million pounds in on-site recycling. 

Therefore, excluding the 1995 reporting of on-site 
recycling of n~hexane by the seven food processors 
and incorporating the revised submission for vinyl 
chloride, on-site recycling would show an increase 
from 7.68 billion pounds in 1995 to 7.99 billion 
pounds in 1997. This would constitute a 4.0% 
increase from 1995 to 1997, ratherthan the 30.4% 
reduction shown in Table 3-2. 

On-site energy recovery increased by nearly 1 billion 
pounds from 1995 to 1997, as shown in Table 3-2, 
with facilities reporting 2.82 billion pounds in 1995 
and 3.81 billion pounds in 1997, an increase of 
34.8%. However, one facility that reported 
combustion for energy recovery 9f 193.8 million 
pounds of ethylene in 1997 revised its submission 
after the TRI data were "frozen" for this report. The 
facility's revised report for on-site energy recovery of 
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Table 3-2. Quantities of TRI Chemicals In Waste, 1995-1997 

Waste Management Activity 1995 1996 1997 
Pounds Pounds Pounds 

Recycled On-site• 11,480,495, 719 7,300,051,732 7,986,618,922 
Recycled Off-site 2,541,332,998 2,454,579,937 2,390,787,879 

Energy Recovery On-site~ 2,822,971,901 2,763,621,173 3,805, 792,208 
Energy Recovery Off-site 503,525,690 510,546,386 525,610,064 

Treated On·site 7,039,799,031 6,152,076,079 7,012,922,513 
Treated Off-site 562,359,889 504,708,015 536,021,338 

Quantity Released On· and Off-site 2,536;870,344 2,458,897' 799 2,467,643,821 

Total Production-related Waste Managed• 27,487,355,572 22,144,481,121 24,725,396,745 

Non-Production-related Waste Managed 34,042,055 30,970,905 37,761,187 
Change Change Change 

Waste Management Activity 1995-1996 1996-1997 1995-1997 
Percent Percent Percent 

Recycled On-site" -36.4 9.4 -30.4 
Recycled Off-site -3.4 -2.6 -5.9 

Energy Recovery On-site~ -2.1 37.7 34.8 
Ern:rgy Recovery Off-site 1.4 3.0 4.4 

Treated On-site -12.6 14.0 -0.4 
Treated Off-site -10.3 6.2 -4.7 

Quantity Released On- and Off-site -3.1 0.4 -2.7 

Tolal Production-related Waste Managed• -19.4 11.7 -10.0 

Non-Production-related Waste Managed ·9.0 21.9 10.9 
Note: All data taken from Section 8 of Fann R for year indicated. 
•seven facilities in the food processing industry (SIC code 20) reported from 500 million pounds to 1 billion pounds each in on-site recycling ofn-hexane in 1995, 
for a tolai 4,000,192,215 billion pounds. In 1996, these facilities reported no on-site recycling ofn-hexane. On their 1996 Fann Rs, these facilities also reported zero 
for on·slte recycling ofn-hexane for the prior year (1995). However, they have not revised their 1995 Fann Rs. Another facility, Shintech Inc. in Freeport, TX, 
reported on-site recycling of vinyl chloride of200,000 pounds in 1995 and 244,000 pounds in 1996. The facility has since revised these quantities to 200,000,000 
pounds In 1995 and 244,000,000 pounds in 1996. The apparent facility errors and the facility revisions change on-site recycling to 7,680,103,504 pounds in 1995 and 
to 7,543,807,732 pounds in 1996. The percentage change in on-site recycling changes to -1.8% for 1995-1996, to 5.9% for 1996-1997, and to 4.0% for 1995-1997. 
~e facility, TPI Petroleum in Ardmore, OK, reported on-site energy recovery for ethylene of 82,500,000 pounds in 1995, 36,250,000 pounds in 1996, and 
422,000,000 pounds in 1997. The facility also reported on-site energy recovery for propylene of 12,900,000 pounds in 1995, 16,300,000 pounds in 1996, and 
272,000,000 pounds in 1997. The facility has since revised these quantities to zero. Another facility, Shell Chemical Co. in Geismar, LA, reported on-site energy 
recovery for ethylene of 193,830,000 pounds in 1997. The facility has since revised this quantity to 13,000,000 pounds. These revisions change on-site energy 
re~vcry to 2,727,571,901 pounds in 1995, 2,711,071,173 pounds in 1996, and 2,930,962,208 pounds in 1997. The percentage change in on-site energy recovery 
changes to -0.6% for 1995-1996, to 8.1% for 1996-1997, and to 7.5% for 1995-1997. 
•Apparent errors by seven facilities and revisions by three facilities change total production-related waste managed to 23,591,563,357 pounds in 1995, 
22,335,687,121 pounds In 1996, and 23,850,566,745 pounds in 1997. The percentage change in total production-related waste managed changes to -5.3% for 1995-
1996, to 6.8% for 1996-1997, and to 1.1% for 1995-1997. 
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ethylene totals 13.0 million pounds. This facility thus 
shows an increase from 1995 to 1997 of 8.5 million 
pounds instead of 189 .3 million pounds. Another 
facility reported a total of 95 .4 million poultlds of on
site energy recovery of ethylene and propyllene in 
1995 and 694.0 million pounds in 1997. This facility 
also revised its submissions after the cut-off for 
inclusion in this report, changing its 1995 and 1997 
amounts for both chemicals to zero. The revision 
eliminates an increase of 598.6 million pouinds from 
1995 to 1997. Taking into account these facility 
revisions, on-site energy recovery would increase 
7.5% from 2.73 billion in 1995 to 2.93 billilon in 
1997. 

Off-site energy recovery also increased, from 503 .5 
million pounds to 525.6 million pounds, or 4.4%. 

All other waste management methods decr1eased from 
1995 to 1997. These included a reduction in off-site 
recycling from 2.54 billion pounds to 2.39 billion 
pounds and a reduction in quantity released on- and 
off-site from 2.54 billion pounds to 2.47 billion 
pounds. Smaller decreases appeared in both on-site 
treatment (from 7.04 billion pounds to 7.01 billion 
pounds) and off-site treatment (from 562.4 million 
pounds to 536.0 million pounds). 

A few facilities have reported substantial changes 
over time in on-site treatment. Two faciliti1es with the 
same parent company reported no on-site treatment of 
creosote until 1996, when each reported a relatively 
small quantity. From 1996 to 1997, on-site treatment 
of creosote increased at the two facilities from 3 .4 
million pounds to 583.9 million pounds, in one case, 
and from 784,000 pounds to 104.9 million pounds in 
the other. 

Another facility reported 220.8 million pounds of on
site treatment of phosphoric acid in 1995. This facility 
reported no on-site treatment of phosphoric add in 
subsequent years, but instead reported substantial 

quantities of on-site recycling of the chemical (110.6 
million pounds in 1996 and 200.9 million pounds in 
1997). 

1988 and 1995-1997 
National Overview 

The "core" chemicals description in the introduction 
to this chapter explains the differences in coverage of 
analyses in this section with those in the 1995-1997 
section above. 

On- and Off-site Releases, 
1988 and 1995-1997 

For the 1988-1997 "core" chemicals, TRI facilities 
have reduced their total on- and off-site releases by 
42.8% since the 1988 baseline year. As shown in 
Table 3-3, releases declined from 3.40 billion pounds 
in 1995 to 1.94 billion pounds in 1997-a decrease of 
1.45 billion pounds. Figure 3-1 illustrates the change 
by type of release. 

On-site Releases 

Nearly all of the change in total releases was 
attributable to on-site releases, which constituted 
more than 87% of the total in 1988, the baseline year. 
In 1988, facilities reported 2.97 billion pounds of on
site releases. By 1997, on-site releases decreased to 
1.51 billion pounds, a reduction of 1.46 billion 
pounds or 49.2%. (See Table 3-3.) 

Air emissions represented the largest component of 
the reduction in on-site releases of "core" chemicals, 
falling 55.0% from 2.18 billion pounds in 1988 to just 
under 1 billion pounds iri 1997. Both fugitive and 
point source emissions contributed to the reduction in 
air emissions. Fugitive emissions decreased by a 
greater percentage ( 64. 7%, or 441.0 million pounds) 
and point source emissions by the larger amount 
(758.8 million pounds or 50.6%). 
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Tab!& 3-3. Comparison of TRI On-site and Off-site Releases, Other On-site Waste Management, and Transfers Off-site for 
Further Waste Management, 1988 and 1994-1996 

1988 1995 1996 1997 Change 1988-1997 
Number Number Number Number Number Percent 

Tolal Facilities 20,458 20,605 20,103 19,597 -861 -4.2 
Tola! Fonns 62,763 62,586 60,844 60,095 -2,668 -4.3 

Form Rs 62,763 57,305 54,835 51,534 -11,229 -17.9 
FonnAs "" 5,281 6,009 8,561 "" "" 

Pounds Pounds Pounds Pounds Pounds Percent 
On-site Rekam 
Total Air Emissions 2,182,164,856 1,196,552,574 1,094,173,553 982,349,489 -l,199,815,367 -55.0 

Fugitive Air Emissions 681,219,379 305,099,241 268,675,527 240,211,769 -441,007,610 -64.7 
Point Source Air Emissions 1,500,945,477 891,453,333 825,498,026 742,137,720 -758,807,757 -50.6 

Surface Water Discharges 164,551,897 36,606,449 44,278,020 61,439,148 -103,112,749 -62.7 
Underground Injection 161,969,132 139,949,446 118,197,169 126,462,808 -35,506,324 -21.9 
On-site Land Releases 459,276,400 304,111,147 323,317,451 338,768,345 -120,508,055 -26.2 

Tolal On·sito Releases 2,967,962,285 1,677,219,616 1,579,966,193 1,509,019,790 -1,458,942,495 -49.2 

OOC·sltc Rrlc•us 
Storage Only' 13,834,620 2,060,447 1,229,153 6,359,857 -7,474,763 -54.0 
Solidification/Stabilization b 29,534,134 26,383,685 57,678,733 144,321,621 114,787,487 388.7 

Metals and Metal Compounds Only 
Wastewater Treatment (excluding POTWs)• 4,555,460 3,668,502 3,695,289 . 6,062,266 1,506,806 33.1 

Metals and Metal Compounds Only 
Transfers to POTWs• 9,569,221 2,516,717 2,416,288 2,399,930 -7,169,291 -74.9 

Metals and Metal Compounds Only 
Underground Injection 8,962,004 12,515,674 9,064,936 10,872,188 1,910,184 21.3 
Llndfills/Disposal Surface Impoundments 267,277,612 210,451,136 221,601,081 232,612,295 -34,665,317 -13.0 
Lind Treatment 2,786,071 1,142,368 534,853 658,867 -2,127,204 -76.4 
Other Land Disposal 9,646,794 11,587,568 6,053,151 7,997,899 -1,648,895 -17.1 
OUtcr Off-site Management 39,503,355 10,813,964 9,301,379 10,119,569 -29,383,786 -74.4 
Transfers to Waste Broker for Disposal 30,401,909 5,047,986 4,351,938 7,069,318 -23,332,591 -76.7 
Unknown• 11,833,224 1,518,581 1,492,591 4,376,547 -7,456,677 -63.0 

Total Off-site Releases 427,904,404 287,706,628 317,419,392 432,850,357 4,945,953 1.2 

Total On· and Off-site Releases 3 395 866 689 1964 926244 1 897 385 585 1 941 870 147 -1 453 996 542 -42;8 
Note: Docs not include dehsted chemicals, chemicals added m 1990, 1991, 1994 and 1995, alummum oxide, ammonia, hydrochloric acid and sulfuric acid. On-site 
Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and metal 
compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Other On-site Waste Management from Section 8. 
Transfers Off-site for Further Waste Management from Section 6 (excluding transfers off-site to disposal) of Form R. Form A certification statement reporting 
began in 1995 reporting year. Breakdown of Underground Injection and On-site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. Other 
On-site Waste l\fanagementbegan in 1991 reporting year . 
.. 'Storage only" (disposal code MlO) indicates that the toxic chemical is sent off-site for storage because there is no known disposal method. Amounts reported as 
transferred to "storage only" are included as a form of disposal (off-site release). See Box 2-2. · 
"BcglMing ln reporting year 1997, transfers to solidification/stabilization of metals and metal compounds (waste management code M41) are reported separately from 
transfers to solidification/stabilization of non-metal TRI chemicals (waste management code M40). Because this treatment method prepares a metal for disposal, but 
docs not destroy It, such transfers are included as a form of disposal (off-site release). See Box 2-3. Reports under code M40 of metals and metal compounds have been 
included In solidification/stabilization of metals and metal compounds in this report. 
'Beginning in rcpo.rting year 1997, transfers to wastewater treatment (excluding POTWs) of metals and metal compounds (waste management code M62) are reported 
separately from transfers to wastewater treatment of non-metal TRI chemicals (waste management code M61 ). Because wastewater treatment does not destroy metals, 
such transfers arc included as a form of disposal (off-site release). See Box 2-3. Transfers of metals and metal compounds reported under code M61 have been included 
In transfers of metals and metal compounds to wastewater treatment 
'Reported as discharges to POTWs in Section 6.1 of Form R. EPA considers transfers of metals and metal compounds to POTWs as an off-site release because sewage 
treatment docs not destroy the metal content of the waste material . 
... Unknown" (disposal code M99) indicates that a facility is not aware of the type of waste management used for the toxic chemical that is sent off-site. Amounts 
reported as "unknown" transfers are treated as a form of disposal (off-site release). 
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Table 3-3. Comparison of TRI On-site and Off-site Releases, Other On-site Waste Management, and Transfers Off-site for 
Further Waste Management, 1988 and 1994-199U, continued 

19'88 1995 1996 1997 Change 1988-1997 
Pounds Pounds Pounds Pounds Pounds Percent 

Other On-site Waste Management 
Recycled On-siter - 6,073,265,292 6,188,507,173 6, 734,896,573 ·- ·-
Energy Recovery On-sites -- 2,674,181,626 2,587 ,450,531 3,551,929,018 -- --
Treated On-site - 4,770,448,186 4,426,369,290 4,523,398,161 - -
Total Other On-site Waste Management" -- 13,517,895,104 13,202,326,994 14,810,223,752 -- -
Transfers Off-site for Further Waste Management 
Transfers to Recycling - 2,389,565,522 2,341,841,917 2,329,692,339 -- --
Transfe..S to Energy Recovery - 489,222,790 447,517,006 470,003,572 -- --
Transfers to Treatment 335,109,834 201,314,913 185,584,598 2_15,350,168 -119,759,666 -35.7 
Transfers to POTWs 245,238,4168 151,340,511 139,177,537 157,708,721 -87,529,747 -35.7 
Other Off-site Transfers' 43,473,226 2,218,626 779,132 0 -43,473,226 -100.0 

Total Transfers Off-site for -- 3,233,662,362 3,114,900,190 3,172,754,800 -- --
Further Waste Manlll!:ement 
Note: Does not mclude dehsted chemicals, chemicals added m 1990, 1991, 1994 and 1995, alummum oxide, ammoma, hydrochloric acid and sulfuric acid. On-site 
Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and metal 
compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Other On-site Waste Management from Section 8. 
Transfers Off-site for Further Waste Management from Section 6 (excluding transfers off-site to disposal) of Form R. Form A certification statement reporting 
began in 1995 reporting year. Breakdown of Underground Injection and On-site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. Other 
On-site Waste Management began in 1991 reporting year. 
r One facility, Shintech Inc. in Freeport, TX, reported on-site re:cycling of vinyl chloride of200,000 pounds in 1995 and 244,000 pounds in 1996. The facility has since 
revised these quantities to 200,000,000 pounds in 1995 and 244,000,000 pounds in 1996. These revisions change on-site recycling to 6,273,065,292 pounds in 1995 
and to 6,432,263,173 pounds in 1996. · 
SOne facility, TPI Petroleum in Ardmore, OK, reported on-site energy recovery for ethylene of82,500,000 pounds in 1995, 36,250,000 pounds in 1996, and 
422,000,000 pounds in 1997. The facility also reported on-site energy recovery for propylene of 12,900,000 pounds in 1995, 16,300,000 pounds in 1996, and 
272,000,000 pounds in 1997. The facility has since revised these quantities to zero. Another facility, Shell Chemical Co. in Geismar, LA, reported on-site energy 
recovery for ethylene of 193,830,000 pounds in 1997. The facility has since revised this quantity to 13,000,000 pounds. These revisions change on-site energy recovery 
to 2,578,781,626 pounds in 1995, to 2,534,900,531 pounds in 1996, and to 2,677,099,018 pounds in 1997. 
hRevisions by three facilities change total other on-site waste management to 13,622,295,104 pounds in 1995, to 13,393,532,994 pounds in 1996, and to 
13,935,393,752 pounds in 1997. 
'other Off-site Transfers are transfers reported without a valid waste management code. 

On-site land releases decreased 120.5 millilon pounds 
from 1988 to 1997, the second-largest contribution to 
the overall reduction in on-site releases. On-site land 
releases totaled 459.3 million pounds in 1988 and 
338.8 million pounds in 1997. However, these 
releases have increased from 304.1 million pounds 
since 1995. 

In 1988, facilities reported comparable amounts of 
surface water discharges (164.6 million pounds) and 
underground injection (162.0 million pounds). 
Surface water discharges decreased substantially in 
the earlier years, dropping to 36.6 million pounds by 
1995; and have since increased to 61.4 million 

pounds. This constituted a 62. 7% reduction for the 
full 1988-1997 period, despite the recent increases. In 
contrast, underground injection declined relatively 
steadily but more slowly, to 126.5 million pounds in 
1997, a 21.9% reduction since 1988. 

Off-site Releases 

Off-site releases have nearly doubled as a percentage 
of all releases since 1988 both because of the 
substantial reductions in on-site releases and because 
off-site releases have increased in recent years. (Off
site releases represented 12:6% of total on- and off
site releases in 1988, rising to 22.-3% in 1997.) 
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Figure 3-1. Distribution of TRI On-site and Off-site Releases, 1 ~88-1997 
Note: On-site Releases from Section 5 ofFonn R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofFonn R. 
Off-site Releases include metals and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs 

As shown in Table 3-3, off-site releases (transfers off.
site to disposal, including certain types of transfers of 
metals and metal compounds, explained above and in 
Chapter 2) decreased from 427.9 million pounds in 
1988 to 287.7 million pounds in 1995. However, this 
total ~ncreased to 432.9 million pounds by 1997. The 
overall change (1988 to 1997) amounted to an 
increase of 4.9 million pounds or 1.2%. Figure 3-1 
also shows the increase in off-site releases in recent 
years. 

Much of the increase in off-site releases occurred in 
solidification/stabilization of metals and metal 
compounds in preparation for disposal, which 
increased from 29.5 million pounds in 1988 to 144.3 
million pounds in 1997. (Although reporting codes 
for these transfers changed in 1997, comparable data 
can be distinguished using the applicable codes for 
earlier years.) The resulting increase of 114.8 million 
pounds amounts to a percentage change of388.7%. 
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Off-site underground injection ~so increased, from 
nearly 9.0 millionpqunqs in 1988 to 10.9 million 
pounds in 1997, a 21.3% ip.crease. 

Some types of transfors tq qisposal that show overall 
reductions from 1988 to 1997 have been increasing 
since 1995. An example i~ the reduction of34.7 
million pounds in transfers to landfills/ disposal 
surface impoundm~nts. Thls reduction consisted of a 
56.8 million-pounq reduction from)988 to 1995 and 
a 22.2 million-pound increase since 1995. 

Other On-site Waste Management, 
1988 and 1995-1997 

TRI did not begin collecting on-site waste 
management data until 1991. For the 1988-1997 
"core" chemicals, Table 3-3 presents on-site waste 
management data for 1995 through 1997. ( Data for 
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the 1991-1997 "core" chemicals are analyze:d in "TRI 
Chemicals Managed in Waste," later in this chapter.) 
Other on-site waste management increased :from 
13.52 billion pounds in 1995 to 14.81 billion pounds 
in 1997. Information disc'ijssed in "TRI Che:micals 
Managed in Waste, 1995-1997," earlier in tlhis 
chapter, concerning food processing faciliti1~s with 
large apparent errors in 1995 reporting of on-site 
recycling of n-hexane does not affect data in Table 3-
3 because n-hexane was added to TRI in reporting 
year 1995. Other facility reporting changes mentioned 
in "TRI Chemicals Managed in Waste, 1995-1997" do 
apply. When these changes are taken into account, 
total other on-site waste management of the "core" 
chemicals in Table 3-3 increased from 13.62 billion 
pounds in 1995 to 13.94 billion pounds in 1997. 

Taking facility revisions into account, on-site 
recycling would increase from 6.27 billion ]pounds in 
1995 to 6.73 billion pounds in 1997, and on-site 
energy recovery would increase from 2.58 billion 
pounds in f995 to 2.68 billion pounds in 1997. The 
facility changes discussed in this chapter dci not affect 
on-site treatment presented in Table 3-3, which 
decreased from 4.77 billion pounds in 1995 to 4.52 
billion pounds in 1997. 

Transfers Off-site for Further W'aste 
Management, 1988 and 1995-1997 

Reporting ~f transfers to recyeling and energy 
recovery also did not begin until 1991. As shown in 
Table 3-3, from 1995 to 1997, transfers to recycling 
decreased from 2.39 billion pounds to 2.33 billion 
pounds, and transfers to energy recovery decreased 
from 489.2 million pounds to 470.0 million pounds. 
Transfers off-site to treatment and to POT\Vs both 
decreased by 35.7% from 1988 to 1997. Transfers to 
treatment decreased from 335.1 million pounds to 
215.4 million pounds, and transfers to POTWs 
decreased from 245.2 million pounds to 157.7 million 
pounds. 

On- and Off-site Releases 
by State 

Releases by State, 1995-1997 

Thirty-five states and.territories rep.orted decreases in 
total on- and off-site releases from 1995 to 1997. 
Table 3-4 compares the on- and off-site releases 
reported by each state and territory for 1995-1997. 

Although Texas facilities reported the largest total 
releases in all three years, Texas was also the state 
with the largest absolute reduction, from 304.3 
million pounds in 1995 to 261.7 million pounds in 
1997. Alabama ranked second with a reduction from 
114.8 million pounds in 1995 to 94. 7 million pounds 
in 1997, a 20.1 million-pound reduction. The state 
with the third-largest decrease was Michigan, from 
102.1 million pounds in 1995 to 85.3 million pounds 
in 1997, a difference of 16.8 million pounds. While 
Texas had a greater absolute reduction than either 
Alabama or Michigan, both Alabama and Michigan 
showed greater relative reductions: These three states 
made reductions of 14.0% (Texas), 17.5% (Alabama), 
and 16.5% (Michigan) from 1995 to 1997. 

Three other states also reported reductions of mote 
than 10 million pounds each: California (from 56.5 
million pounds to 45.2 million pounds, a 20.1 % 
reduction), New Mexico (from 45.0 million pounds to 
34.2 million pounds, or 24.1 % ), ~d North Carolina 
(from 95.6 million pounds to 85.1 million pounds, or 
11.0%). 

In 20 states and territories, total on- and off-site 
releases increased from 1995 to 1997, as shown in 
Table 3-4. The largest increase occurred in 
Utah-from 78.6 million pounds to 103.7 million 
pounds. The increase in Utah amounted to 25.1 
million pounds, or 31.9%. Arkansas ranked second 
with total releases rising from 37.8 million pounds to 
59.7 million pounds, a 21.9-million-pound increase, 
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T bl 3-4 Ch a e . ange In Total TRI On-site and Off-site Releases, by State, 1995-1997 
Total On- and Off-site Releases 

SIAte 1995 1996 1997 Change 1995-1997 

Pounds Pounds Pounds Pounds Percent 
Alabama 114,807,068 103,196,031 94,671,279 -20,135,789 -17.5 

Alaslca 6,840,330 6,908,783 4,617,154 -2,223,176 -32.5 

Americu Samoa 5,300 10,500 12,750 7,450 140.6 

Arizona 40,396,303 47,445,509 31,418,499 -8,977,804 -22.2 

Arkansu 37,780,514 39,786,535 59,722,263 21,941,749 58.1 

C.Hfornla 56,533,155 52,153,616 45,150,612 -11,382,543 -20.1 

Colorado 5,307,252 5,273,808 5,147,561 -159,691 -3.0 

Conncctleut 11,592,757 8,780,575 9,669,680 -1,923,077 -16.6 

DelaY.'lll'C 4,645,733 3,762,862 3,506,833 -1,138,900 -24.5 

District of Columbia 56,970 9,460 6,615 -50,355 -88.4 

Florida 81,474,055 86,409,106 95,418,721 13,944,666 17.1 

Georgia 60,854,061 61,867,573 71,881,510 11,027,449 18.1 

Guam 3,100 3,000 0 -3,100 -100.0 

Hawaii 656,692 540,267 452,405 -204,287 -31.1 

Idaho 14,142,973 15,264,017 17,748,578 3,605,605 25.5 

lll!nols 118,575,390 114,562,379 127,601,051 9,025,661 7.6 

Indiana 115,272,923 112,926, 145 122,548,030 7,275,107 6.3' 

Iowa 37,723,908 34,278,645 34,196,111 -3,527,797 -9.4 

KINU 28,982,653 26,639,034 26,732,216 -2,250,437 -7.8 

Kcntudcy 48,418,765 49,659,388 47,301,191 -1,117,574 -2.3 

Louisiana 177,710,641 185,595,468 186,038,253 8,327,612 4.7 

Maine 11,382,270 9,586,549 9,769,983 -1,612,287 -14.2 

Maryland 18,269,513 13,281,767 13,699,344 -4,570,169 -25.0 

Massachusetts 10,153,612 8,109,575 7,053,410 -3,100,202 -30.5 

Mlchisan 102,118,319 93,654,977 85,281,920 -16,836,399 -16.5 

Minnesota 24,559,273 22,100,820 20,166,465 -4,392,808 -17.9 
Mississippi 61,075,877 58,101,938 66,166,071 5,090,194 8.3 

Missouri 61,136,510 60,289,398 62,823,986 1,687,476 2.8 

Montana 43,931,043 48,493,904 43,352,385 -578,658 -1.3 

Ncbn.slca 15,146,601 12,958,876 17,977,975 2,831,374 18.7 

Nevada 3,923,017 3,787,560 4,435,113 512,096 13.1 

New Hampshire 2,910,550 2,928,482 2,786,933 -123,617 -4.2 

New Jersey 19,280,422 19,427,322 20,767,437 1,487,015 7.7 

New Mexico 45,032,577 44,347,511 34,171,001 -10,861,576 -24.1 

New York 42,856,132 31,215,615 38,585,647 -4,270,485 -10.0 

North Carolina 95,583,525 93,772,231 85,066,946 -10,516,579 -11.0 

North Dakota 2,932,925 2,325,812 2,422,425 -510,500 -17.4 

Ohio 157,284,625 153,198,138 158,675,833 1,391,208 0.9 

Oklahoma 30,020,447 26,523,428 24,798,930 -5,221,517 -17.4 

Oregon 28,525,196 28,788,297 30,931,561 2,406,365 8.4 

Pennsylvania 128,417,884 119,117,801 ' 143,243,520 14,825,636 11.5 

Puerto Rico 10,045,726 9,014,860 7,944,176 -2,101,550 -20.9 

Rhode Island 3,380,617 2,364,544 2,178,884 -1,201,733 -35.5 

South Carolina 59,317,406 57,714,436 58,444,739 -872,667 -1.5 

South Dakota 4,086,038 3,730,917 4,216,583 130,54t 3.2 

Ten~ 110,805,280 106,641,343 106,881,877 -3,923,403 -3.5 

Texas 304,333,619 265,287,724 261,709,979 -42,623,640 -14.0 

Utah 78,642,834 8~,705,010 103,717,225 25,074,391 31.9 

Vcmiont 690,247 491,006 566,695 -12?,552 -17.9 

Virgin Islands 1,493,257 1,506,143 1,428,697 -64,560 -4.3 

Virginia 59,799,3i8 58,649,180 57,928,069 -1,871,249 -3.1 

Wuhlnston 29,533,885 28,953,141 31,830,466 2,296,581 7.8 

West Virginia 32,145,313 28,920,716 24,770,942 -7,374,371 -22.9 

Wisconsin 44,413,744 ' 48,538,910 50,559,397 6,145,653 13.8 

Wyoming 11,354,560 9,790,124 9,357,158 -1,997,402 -17.6 

Total 2,616,362,705 2,521,450,816 2,577 ,553,084 -38,809,621 -1.5 

Note: On-site Releases from Section S ofFonn R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofFonn R. Off-site Releases include metals 
and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 

3-18 



Chapter 3- Year-to-Year Comparison of Toxics.Release Inventory Data ~iiil 
or 58.1%. Pennsylvania facilities reported 128.4 
million pounds in 1995 and 143.2 million pounds in 
1997, the third-largest increase. The Pennsylvania 
increase amounted to 14.8 million pounds, or 11.5%. 

Two other states also reported increases of more than 
10 million pounds each: Florida (from 81.5 million 
pounds to 95 .4 million pounds, a 17 .1 % inc~rease) and 
Georgia (60.9 million pounds to 71.9 million pounds, 
an 18.1% increase). 

Releases by State, 
1988 and 1995-1997 

A total of 46 states and territories reported :reductions 
in on .. and off-site releases from 1988, TRrs baseline 
year, through 1997. In six states and the District of 
Columbia, total releases increased from 1988 to 1997. 
(Two territories, Guam and American Samoa, had no 
releases in either 1988 or 1997.) Table 3-5 shows total 
relea.Ses for each state and territory for 1988 and 
1995-1997. 

Of the three states with the largest absolute decreases 
in releases from 1988 to 1997-Texas, Louisiana, and 
California-California had the largest relative 
decrease, a 75.0% reduction. Louisiana recmded the 
second-largest relative decrease-49.8%-among the 
three. states, and Texas ranked third with a percentage 
reduction of 44.3%. In absolute terms, Texas facilities 
reported the largest reduction among all sta,tes and 
territories, with a decrease of 143.0 million. pounds 
(from 322.5 million pounds in 1988 to 179.5 million 
pounds in 1997). Louisiana ranked second for 
absolute reduction with a decrease of 125.0 million 
pounds (from 250.9 million pounds to 125.9 million 
pounds). California's reduction of 83.1 million 
pounds (from 110.8 million pounds in 1998 to 27.7 
million pounds in 1997) ranked third among all states 
and territories. 

Arkans~$ facilitie~reported the)argest increase in 
total releases from 1988 to 1997., Arkansas' on- and 
off-site releases increased 8.2 million pounds (from 
41.2 million pounds in 1988 to 49.4 million pounds in 
1997). Montana ranked second with an increase of 6. 7 
million pounds (from 35.6 million pounds to 42.3 
million pounds). The percentage increases in the two 
states were similar: 19.8% in Arkansas and 18.7% in 
Montana. In third-ranked Idaho, the increase from 
1988 to 1997 was 5.5 millionpolinds (from 7.4 
million pounds to 12.9 million pounds), or 75.4%. 

TRI Chemicals Managed in Waste 

TRI Chemicals Managed in Waste, 
1991 and 1995-1997 

Table 3-6 displays waste management data for 1991 
and 1995-1997. Quantities of TRI chemicals that 
facilities managed in production-related waste 
increased by 2.41 billion pounds, or 13: 1 %, from 

· 1991to1997 for the "core" chemicals that were 
reportable under the same definitions throughout that 
period. Total production-related waste managed was 
18.44 billion pounds in 1991and20.85 billion polinds 
in 1997. However, these totals include reporting 
errors by several facilities, described earlier in this 
chapter. Specifically, one facility revised its 1997 on
site energy recovery of ethylene from 198.8 million . 
pounds to 13.0 million pounds. Similarly, another 
facility revised its on-site energy recovery of ethylene 
and propylene from a total of 95.4 million pounds in 

· 1995 and 694.0 million pounds in 1997 to zero in 
both years. Revisions by these two facilities were 
made after the TRI database was "frozen" for 

,· preparation of this report. Taking into account these. 
facility revisions, total productioµ-related waste 
managed would increase from 18.44 billion pounds in 
1991 to 19.98 billion pounds in 1997, an 8.3% 
increase instead of the 13 .1 % increase shown in Table 
3-6. 
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T bl a e 3-5. Ch ange n Total TRI On-site and 0 ff • -site Releases, by State, 1988 and 1995-1997 
Total On- and Off-site Releases 

Stale 1988 1995 1996 1997 Change 1988-1997 
Pounds Pounds Pounds Pounds Pounds Percent 

Alabama 111,028,288 100,718,303 89,755,151 80,046,959 -30,981,329 -27.9 
A Iuka 3,714,569 2,158,743 1,683,698 779,045 -2,935,524 -79.0 
American Samoa 0 0 0 0 0 .. 
Arbiona 66,280,900 38,231,015 45,737,079 30,366,082 -35,914,818 -54.2 
Arlcansu 41,209,082 25,576,608 28,662,356 49,365,915 8,156,833 19.8 
Calif om la 110,765,549 37,430,835 31,900,026 27,686,738 -83,078,811 -75.0 
Colorado 15,743,170 3,498,632 3,187,197 3,140,756 -12,602,414 -80.1 
Connecticut 38,695,117 9,077,490 6,923,797 8,039,341 -30,655,776 -79.2 
Delaware 8,793,803 2,966,499 2,044,978 1,983,497 -6,810,306 -77.4 
DiJtrlct of Columbia 750 56,970 9,460 6,615 5,865 782.0 
Florida 61,723,562 52,716,383 '52,335,599 .57,069,195 -4,654,367 -7.5 
·Georgia 86,998,757 41,074,678 41,487,132 51,085,205 -35,913,552 -41.3 
Guam 0 3,100 3,000 0 0 -
HI.wall 847,805 562,284 448,355 343,620 -504,185 -59.5 

Idaho 7,354,669 10,104,545 10,822,282 12,896,810 5,542,141 75.4 
lllinois 140,906,729 85,013,831 83,278,784 94,153,116 -46,753,613 -33.2 
Indiana 185,247,435 93,917,359 94,092,870 104,991,463 -~0,255,972 -43.3 

towa 43,056,771 21,283,985 18,401,230 20,004,969 -23,051,802 -53.5 

Kan.w 30,568,775 17,830,664 17,490,154 18,924,948 -11,643,827 -38.I 
Kentucky 66,'940,117 34,020,056 33,211,448 35,762,162 -31,1.,77,955 -46.6 
Louisiana 250,914,798 123,279,321 130,718,359 125,927,705 -124,987,093 -49.8 

Maine 15,560,704 6,854,179 5,563,644 6,199,758 -9,360,946 -60.2 
Maryland 20,252,075 12,038,219 9,563,975 9,893,353 -10,358,722 -51.1 
Massachusetts 32,272,283 8,767,782 6,961,476 6,151,913 -26,120,370 -80.9 
Michigan 143,476,016 89,125,716 80,417,075 73,664,255 -69,811,761 -48.7 
MiMesota 56,097,826 18,590,234 16,966,956 15,644,824 -40,453,002 -72.1 
Mwiss!ppi 59,669,849 39,993,712 40,606,994 45,186,893 -.14,482,956 -24.3 
Missouri 91,212,597 50,532,629 50,090,864 53,527,759 -37,684,838 -41.3 
Montana 35,630,465 42,644,621 47,219,566 42,300,684 6,670,219 18.7 
Nebraska 17,123,549 11,281,445 8,718,338 13,605,148 -3,518,401 -20.5 
Nevada 2,357,318 3,380,326 3,304,135 4,007,911 1,650,593 70.0 

New HAmpshlrc 13,975,470 2,237,152 2,209,854 2,283,059 -11,692,411 -83.7 

New Jersey 48,472,938 14,062,698 12,751,690 13,704,143 -34,768,795 -71.7 

New Mexico 30,427,754 43,436,083 42,722,128 32,484,581 2,056,827 6.8 

NcwYo·rk 101,423,370 31,278,717 27,772,551 28,567,093 -72,856,277 -71.8 

NOf1h Carolina 132,077,721 72,614,012 71,814,874 62,960,213 -69,117,508 . -52.3 

North Dakota 1,195,540 1,206,639 773,687 794,419 -401,121 -33.6 

Ohio 205,909,168 126,540,795 122,794,004 129,906,251 -76,002,917 -36.9 

Oklahoma 30,594,900 16,080,076 15,315,963 15,125,370 -15,469,530 -50.6 

·Oregon 21,647,495 22,293,296 23,625,573 24,607,403 2,959,908 13.7 

Pennsylvania 136,379,977 97,080,117 87,337,471 95,904,026 -40,475,951 -29.7 

Puerto Rico 12,869,935 8,871,807 7,937,300 7,176,652 -5,693,283 -44.2 

Rhode Island 7,821,230 3,152,721 2,214,829 2,030,807 -5,790,423 -74.0 

South Carolina 66,139,221 48,953,990 48,336,798 49,627,854 -16,511,367 -25.0 

South Dakota 2,393,747 1,904,462 1,400,306 1,321,119 -1,072,628 -44.8 

Tcnncsscc 126,833,112 93,862,028 90,190,406 89,830,988 -37,Q02,124 -29.2 

Tcxu 322,515,374 207,975,140 185,233,013 179,542,240 -1~2,973,134 -44.3 

Utah 123,845,400 69,369,974 77,702,071 96,403,008 ~27,442,392 -22.2 

Vcnnont 1,750,190 561,015 321,889 331,282 -1,418,908 -81.1 

Virgin Islands 2,592,912 1,235,660 1,232,275 1,184,171 -1,408,741 -54.3 

Virginia 112,871,471 41,012,097 39,921,039 40,562,572 -72,308,899 -64.1 

Washington 30,756,542 22,616,522 22,219,505 24,587,230 -6,169,312 -20.1 

West Virginia 39,665,077 19,809,934 17,527,529 15,141,467 -24,523,610 -61.8 

Wisconsin 62,524,196 34,716,561 33,066,022 33,707,244 -28,816,952 -46.1 

Wyoming 16,740,621 1,324,584 1,358,830 1,330,316 -15,410,305 -92.I 

Total 3,395,866,689 1,964,926,244 1,897,385,585 1,941,870,147 -1,453,996,542 -42.8 

Nole: Oa-slle Releases from Section 5 ofFonn R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofFonn R. Off-site Releases include metals 
and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. 
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Table 3-6. Quantities of TRI Chemicals in Waste, 1991 and 1995-1997 

Waste Management Activity 1991 1995 1996 1997 
Pounds Pounds Pounds Pounds 

Recycled On-site• 5,985,973,407 6,145,245,573 6,242,868,341 6,817,156,707 
Recycled Off-site 1,758,690,008 2,479, 796,870 2,399, 786, 754 2,345,382, 758 

Energy Recovery On-siteh 2,959,059,632 2,686,746,098 2,607,216,009 3,573,477,522 
Energy Recovery Off-site 444,034,783 478,593,103 484,974,852 482,216,533 

Treated On-site 4,366,768,798 4, 780,288,913 4,456,052,065 5,393,631,217 
Treated Off-site 436,600,143 401,761,876 369,581,534 387,945,400 

Quantity Released On- and Off-site 2,487,504,603 1,901,102,367 1,848,081,558 1,851,990,231 

Total Production-related Waste Managed0 18,438,631,374 18,873,534,800 18,408,561,113 20,851,800,368 

Non-Production-related Waste Manal!ed 22.371 864 31737153 28 994.000 35.540726 
Change Change Change 

Waste Management Activity 1995-1996 1996-1997 199.1-1997 
Percent Percent Percent 

Recycled On-site• 1.6 9.2 13.9 
Recycled Off-site -3.2 -2.3 33.4 

Energy Recovery On-sit~b -3.0 37.1 20.8 
Energy Recovery Off-site 1.3 -0.6 8.6 

Treated On-site -6.8 21.0 23.5 
Treated Off-site -8.0 5.0 -11.1 

Quantity Released On- and Off-site -2.8 0.2 -25.5 

Total Production-related Waste Managed0 -2.5 13.3 13.l 

Non-Production-related Waste Managed -8.6 22.6 58.9 
Note: Does not mclude dehsted chemicals, chemicals added m 1994 and 1995, ammoma, hydrochlonc acid, and sulfuric acid. All data taken from Section 8 (Current 
Year) ofForrn R for year indicated. 
"One facility, Shintech Inc. in Freeport, TX, reported on-site rec:ycling of vinyl chloride of200,000 pounds in 1995 and 244,000 pounds in 1996. The facility has 
since revised these quantities to 200,000,000 pounds in 1995 and 244,000,000 pounds in 1996. These revisions change on-site recycling to 6,345,045,573 pounds in 
1995 and to 6,486,624,341 pounds in 1996. The percentage change in on-site recycling changes to 2.2% for 1995-1996 and to 5.1% for 1996-1997. 
hOne facility, TPI Petroleum in Ardmore, OK, reported on-site •energy recovery for ethylene of82,500,000 pounds in 1995, 36,250,000 pounds in 1996, and 
422,000,000 pounds in 1997. The facility also reported on-site energy recovery for propylene of 12,900,000 pounds in 1995, 16,300,000 pounds in 1996, and 
272,000,000 pounds in 1997. The facility has since revised the1;e quantities to zero. Another facility, Shell Chemical Co. in Geismar, LA, reported on-site energy 
recovery for ethylene of 193,830,000 pounds in 1997. The faci!lity has since revised this quantity to 13,000,000 pounds. These revisions change on-site energy 
recovery to 2,591,346,098 pounds in 1995, to 2,554,666,009 pounds in 1996, and to 2,698,647,522 pounds in 1997. The percentage change in on-site energy 
recovery changes to-1.4% for 1995-1996, to 5.6% for 1996-1997, and to -8.8% for 1991-1997. · 
•Revisions by three facilities change total production-related w.aste managed to 18,977,934,800 pounds in 1995, to 18,599,767,113 pounds in 1996, and to 
19,976,970,368 pounds in 1997. The percent change in total production-related waste managed changes to -2.0% for 1995-1996, to 7.4% for 1996-1997, and to 8.3% 
for 1991-1997. 

(One facility's correction of on-site recycling of vinyl 
chloride from 200,000 pounds to 200.0 million 
pounds in 1995 and from 244,000 pounds to 244.0 
million pounds in 1996 does not affect the overall 
increase in. on-site recycling from 1991 to 1997. The 
apparent errors of seven food processing facilities in 
reporting 4.00 billion pounds of on-site recycling of 
n-hexane in 199S do not affect data in Table 3-6 
because n-hexane was not reportable in 1991.) 

The two facilities' revisions for ethylene and 
propylene affect on-site energy recovery totals. On
site energy recovery shown in Table 3-6 increased 
from 2.96 billion pounds in 1991to3.57 billion 
pounds in 1997. Taking into account the facility 
revisions, on-site energy recovery would decrease 
from 2.96 billion pounds in 1991' to 2.70 billion 
pounds in 1997, an 8.8% reduction instead of the 
20.8% increase shown in Table 3-6. 
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Table 3-7. Quantities of TRI Chemicals in Waste, 1991and1996-1999 
Projected 

Waste 1991 1996 1997 1998 1999 
Management 

Pounds Percent Pounds Percent Pounds Percent Pounds Percent Pounds Percent Activity 
Recycled On-site• 5,985,973,407 32.5 6,242,868,341 33.9 6,817,156,707 32.7 6,550,448,416 32.1 6,587' 726, 780 32.1 
Recycled Off-site 1,758,690,008 9.5 2,399, 786, 754 13.0 2,345,382,758 11.2 2,315,250,122 ll.3 2,358,369,887 11.5 

Energy Recovery 2,959,059,632 16.0 2,607,216,009 14.2 3,573,477,522 17.1 3,626,058,263 17.8 3,725,091,138 18.2 
On-site~ 
Energy Recovery 444,034,783 2.4 484,974,852 2.6 482,216,533 2.3 443,267,812 2.2 442,720,481 2.2 
Off-site 

Treated On-site 4,366,768,798 23.7 4,456,052,065 24.2 5,393,631,217 25.9 5,335, 126,988 26.1 5,267,530,256 25.7 
Treated Off-site 436,600,143 2.4 369,581,534 2.0 387,945,400 1.9 369,002,354 1.8 373, 728,849 1.8 

Quantity Released 2,487,504,603 13.5 1,848,081,558 10.0 1,851,990,231 8.9 1,769,744,900 8.7 1,742,335,340 8.5 
On- and Off-site 

Total Production- 18,438,631,374 100.0 18,408,561,113 100.0 20,851,800,368 100.0 20,408,898,855 100.0 20,497,502,731 100.0 
related Waste 
Managed• 

Note: Does not include delisted chemicals, chemicals added in 1994 and 1995, ammonia, hydrochloric acid, and sulfuric acid. Data from Section 8 ofForm R. Data 
for 1991from1991 Form R, for 1996 from 1996 Form R, all other years from 1997 Form R. 
'One facility, Shintech Inc. in Freeport, TX, reported on-site recycling of vinyl chloride of244,000 pounds in 1996. The facility has since revised this quantity to 
244,000,000 pounds. This changes on-site recycling to 6,486,624,341 pounds in 1996. . 
~e facility, TPI Petroleum in Ardmore, OK, reported on-site energy recovery for ethylene of36,250,000 pounds in 1996 and 422,000,000 pounds in 1997 and 
projected 443,100,000 pounds for 1998 and 465,255,000 pounds for 1999. The facility also reported on-site energy recovery.for propylene of 16,300,000.pounds in 
1996 and 272,000,000 pounds in 1997 and projected 285,600,000 pounds for 1998 and 299,880,000 pounds for 1999. The facility has since revised these quantities to 
wo. Another facility, Shell Chemical Co. in Geismar, LA, reported on-site energy recovery for ethylene of 193,830,000 pounds in 1997 and projected 213,213,000 
pounds for both 1998 and 1999. The facility has since revised these quantities to 13,000,000 pounds for each of the three ·years. These revisions change on-site energy 
recovery to 2,554,666,009 pounds in 1996, to 2,698,647,522 pounds in 1997, to 2,697,145,263 pounds projected for 1998, and to 2,759,743,138 pounds projected for 
1999. 
'Revisions by three facilities change total production-related waste managed to 18,599, 767,113 pounds in 1996, to 19,976,970,368 pounds in 1997, to 19,479,985,855 
pounds projected for 1998, and to·19,532,154,731 pounds projected for 1999. Distribution ofwaste management activities changes in 1996 to 34.9% recycled on-site, 
12.9% recycled off-site, 13.7% energy recovery on-site, 2.6% energy recovery off-site, 24.0% treated on-site, 2.0% treated off-site, and 9.9% quantity released on- and 
off-site; in 1997 to 34.1 % recycled on-site, 11. 7% recycled off-site, 13.5% energy recovery on-site, 2.4% energy recovery off-site, 27 .0% treated on-site, 1.9% treated 
off.site, and 9.3% quantity released on- and off-site; for 1998 (projected) to 33.6% recycled on-site, 11.9% recycled off-site, 13.8% energy recovery on-site, 2.3% 
energy recovery olf-site, 27.4% treated on-site, 1.9% treated off-site, and 9.1% quantity released on· and off-site; and for 1999 (projected) to 33.7% recycled on-site,' 
12.1% recycled off-site, 14.1% energy recovery on-site, 2.3% energy recovery off-site, 27.0% treated on-site, 1.9% treated off-site, and 8.9% quantity released on- and 
off-site. 

The largest absolute increase among waste 
management types occurred in on-site treatment, 
which rose from 4.37 billion pounds in 1991 to 5.39 
billion pounds in 1997, an increase of 1.03 billion 
pounds (23.5%). The largest percentage increase 
occurred in off-site recycling, which increased 33.4% 
from 1.76 billion pounds in 1991 to 2.35 billion 
pounds in 1997 (a 831.2-million-pound increase). 

Two other waste management practices also showed 
increases: Facilities reported 5.99 billion pounds of 
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on-site recycling in 1991 and 6.82 billion pounds in 
1997, a 13.9% increase. They also reported 444.0 
million pounds of off-site energy recovery in 1991 
and 482.2 million pounds in 1997, an 8.6% increase. 

From 1991 to 1997, quantities released on- and off
site decreased by one-fourth (25.5%) from 2.49 
billion pounds to 1.85 billion pounds. The only other 
reduction was reported in off-site treatment, which 
declined from 436.6 million pounds to 387.9 million 
pounds, an 11.1 % decrease. 



Chapter 3 _ Year-to-Year Comparison of Toxics Release Inventory Data liiil 
Projected Quantities of TRI ChE~mica.ls 
Managed in Waste, 1991 and 1 St95-
1999 

TRI facilities projected relatively small reductions 
from 1997 levels in the production-related waste they 

. expected to manage through 1999. As shown in Table 
3-7, total production-related waste managed was 
expected to decline from 20.85 billion pounds in 1997 
to 20.50 billion pounds in 1999. (These da1ta cover the 
"'core"· chemicals that were reportable unde:r the same 
definitions in years 1991-1997.) Facility re:visions 
discussed throughout this chapter would change these 
totals to 19.98 billion pounds in 1997 and a projected 
19.53 billion pounds in 1999. This would change the 
overall reduction expected from 1997 to 1999 from a 
projected 1.7% decrease to a 2.2% decrease. 

As discussed in Chapter 2, information required by 
the Pollution Prevention Act (PP A) of 1990 can help 
facilities and the public assess progress in pollution 
prevention and in the management of TRI chemicals · 
in waste. The data can be used to analyze trends in 
total quantities of TRI chemicals in waste to see if 
facilities are reducing the amount of waste generated. 
The data also can be used to examine trends in the 
quantities of TRI chemicals undergoing each waste 
management method to see whether facilities are 
making more environmentally preferable choices as 
established in the waste management hierarchy. 

Taking into account the facility revisions, the quantity 
released on- .and off-site would show a dec~rease from 
13 .5% of total production-related waste that facilities 
managed in 1991to9.3% in 1997. This was the 
largest change in the distribution of waste 
management methods. Reducing the proportion of 
TRI chemicals in waste that facilities release indicates 
improvement in their waste management practices. 
Releases represent theJea8t desirable outcome in 

terms of the waste management hierarchy, described 
in Chapter 2. Facilities projected a small further 
decrease in quantity released as a percentage of total 
production-related waste managed, to 8.9% by 1999. 

However, facilities projected no significant 
improvement from 1997 to 1999 in.the way they 
manage TRI chemicals in waste, recycling on-site 
about one-third (34.1% in 1997 and 33.7% in 1999) 
of the total and treating on-site about one-quarter 
(27.0% in both 1997 and 1999) of the total, again 
taking into account facility revisions previously 
described. Approximately 14% of total production
related waste managed would be combusted on-site 
for energy recovery in both years. Percentages in 
Table 3-7 show that these represent little overall 
change from the 1991 distribution. The most 
significant difference from 1991 .to 1997 would be an 
increase in the percentage of production-related waste 
treated on-site. In the waste management hierarchy, 
however, treating toxic chemicals in waste is 

· preferable only to releasing them. · 

Chemical-specific Release 
and Waste Managem·ent Data 

Table 3-8 presents on- and off-site releases and waste 
management data for all TRI chemicals on the current 
TRI chemical list for which reports have been 
received in at least one of the years 1988 and 1995-
1997. Pesticides are denoted by an asterisk (*) next to 
the chemical name. These are chemicals that are 
currently active ingredients in EPA's P.esticide 
Product Information System (all pesticide products 
imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act 
(FIFRA) Active Ingredients, including Special 
review, Canceled/Denied or Suspended, and 
Restricted Use Pesticides. 
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1'. bl 3-SA TRI 0 it a e . n-s e an d Off •t R I ·SI e e eases, b Ch IY I 1988 d 1995 1997 em1ca, an -
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On·site Off.site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
71751-41-2 • Abamectin 97 2 0 9 0 0 9 0 9 

96 2 0 10 0 0 10 0 10 
9S 2 0 16 0 0 16 0 16 
88 NR NR NR NR NR NR NR NR 

30560-19·1 • Accphate 97 7 !,SOS 0 0 0 l,SOS 0 l,SOS 
96 5 !,SOS 0 0 0 !,SOS 1,400 2,90S 
9S s 2,2SO 0 0 0 2,2SO 1,000 3,2SO 
88 NR NR NR NR NR NR NR NR 

75-07-0 • Acctaldehyde 97 2SO 12,736,049 223,370 371,S76 118,176 13,449,171 S,483 13,454,654 
96 250 12,597,164 198,955 468,662 16,800 13,281,S81 2,463 13,284,044 
9S 233 13,188,747 227,116 60S,886 ISS,360 14,177,109 1,099 14,178,208 

88 66 6,949,249 98,236 2,219,IOS 194,9S8 9,461,S48 24,930 9,486,478 

60-35-S Acctamide 97 6 250 I 1,863,202 0 1,863,453 0 1,863,453 

96 3 19 2 1,169,000 0 1,169,021 0 1,169,021 

9S 3 8 0 920,000 0 920,008 0 920,008 
88 I 0 0 0 0 0 2SO 250 

75-05-8 Acctonitrile 97 100 890,612 7,461 18,894,762 63 19,792,898 3,084,414 22,877,312 
96 101 1,023,121 11,900 22,826,712 48 23,861,781 S48,193 24,409,974 
9S 87 1,020,661 7,474 27,836,181 12 28,864,328 10,892 28,875,220 
88 67 2,194,739 42,223 16,739,010 1,790 18,977,762 416,333 19,394,09S 

98-86-2 • Acctophcnone 97 43 179,786 650 499,070 3,SOO 683,006 42,552 725,558 
96 42 179,306 734 474,202 2,738 6S6,980 IS,9SO 672,930 
9S 38 20S,648 971 629,201 3,369 839,189 19,427 858,616 
88 NR NR NR NR NR NR NR NR 

62476-59-9 • Acifluorfen, 97 7 290 2S3 0 s S48 S70,3S9 S70,907 
sodium salt 96 4 226 7 0 5 238 0 238 

95 4 60 5 0 5 70 0 70 
88 NR NR NR NR NR NR NR NR 

I 07-02-8 • Acrolcin 97 19 81,130 298 71,990 0 IS3,418 17S IS3,593 
96 20 82,276 sso 100,360 0 183,186 0 183,186 
95 21 71,302 4 83,465 0 154,771 0 154,771 
88 12 33,6S2 0 68,9SO soo 103,102 0 103,102 

79--06-1 • Aczylamide 97 77 17,278 6,3SS 7,074,021 30S,S4S 7,403,199 26,290 7,429,489 
96 72 11,700 3,6S3 S,748,IS4 149,IS6 5,912,663 301,57S 6,214,238 
9S 80 19,077 1,929 6,120,154 23S 6,141,395 3,083 6,144,478 
88 S9 26,019 3,124 2,198,000 7S6 2,227,899 97,S82 2,32S,481 

Note:; On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sitc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: nol 11pplicable (totals for 1988 arc not comparable to those for 199S-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticidc Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Table 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997 

Quantity Total Non-

CAS Rec;i:cled Ene!J!:l'. Recove!:l'. Treated 
Released Production- Production-
On-and related Waste related Waste 

Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

71751-41-2 * Abamectin 97 0 0 0 0 1,900 131 9 2,040 0 
96 0 0 0 0 31 78 5 114 5 
95 0 0 0 0 106 5,582 16 5,704 0 
88 NA NA NA NA NA NA NA NA NA 

30560-19-1 * Acephate 97 20 0 0 0 11,000 11,580 944 23,544 0 
96 30 0 0 0 176,000 7,240 2,075 185,345 0 
95 10 0 0 0 183,000 15,728 1,409 200,147 0 
88 NA NA NA NA NA NA NA NA NA 

75-07-0 * Acetaldehyde 97 332,000 33 9,848,731 56,699 15,532,164 1,192,757 13,449,700 40,412,084 10,453 
96 178,600 39 12,220,037 144,266 21,749,308 657,436 13,257,781 48,207,467 4,196 
95 97,000 31,820 9,238,985 234,459 14,494,403 1,731,882 14,195,057 40,023,606 1,681 
88 NA NA NA NA NA NA NA NA NA 

60-35-5 Acetamide 97 0 0 64,008 145 I 194 1,863,448 1,927,796 0 
96 0 0 98,900 0 I 184 1,170,002 1,269,087 0 
95 0 0 1,000 0 0 88 920,000 921,088 0 
88 NA NA NA NA NA NA NA NA NA 

75-05-8 Acetonitrile 97 13,116,437 2,215,038 23,490,849 6,631,333 12,681,271 7,690,047 22,804,584 88,629,559 6,264 
96 22,263,727 1,736,000 24,163,715 7,124,819 13,290,669 4,802,882 24,401,040 97,782,852 10,624 

95 9,409,962 2,071,150 23,070,787 4,704,330 11,104,608 5,742,679 29,416,530 85,520,046 1,073 
88 NA NA NA NA NA NA NA NA NA 

98-86-2 * Acetophenone 97 1,800 5,743 30,262,873 278,450 1,003,454 397,022 747,016 32,696,358 1,078 
96 900 7,286 36,395,314 244,620 1,013,493 46,653 685,319 38,393,585 360 
95 920,000 9,710 23,649,642 301,212 1,313,510 35,062 886,301 27,115,437 517 
88 NA NA NA NA NA NA NA NA NA 

62476-59-9 * Acitluorfen, 97 0 0 0 0 310 3,554 570,691 574,555 0 
sodium salt 96 0 0 0 0 90 674 238 1,002 10 

95 0 0 0 0 600 1,272 65 1,937 0 
88 NA NA NA NA NA NA NA NA NA 

107-02-8 * Acrolein 97 0 0 3,772,684 33,413 5,288,092 23 142,204 9,236,416 93 
96 0 0 3,641,691 27,729 6,126,756 39 175,281 9,971,496 83 
95 4,800 0 3,752,847 43,323 5,168,260 11,361 154,579 9,135,170 85 
88 NA NA NA NA NA NA NA NA NA 

79-06-1 * Acrylamide 97 2,266 3 86,000 13,306 144,607 219,594 7,427,483 7,893,259 4,010 
96 307 4 90,400 22,530 137,990 98,399 6,183,656 6,533,286 1,700 
95 4,037 0 820 43,304 314,544 210,283 6,146,220 6,719,208 3,980 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be mported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Informatfon System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFllA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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T bl a e 3-SA. TR I 0 ··t n-st e an dOff. RI b Ch -site e eases, >Y I 1988 d 1995 1997 em1ca, an - f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
79-10.7 Aciylicacid 97 194 414,885 8,089 6,237,000 76,151 6,736,125 45,129 6,781,254 

96 185 421,620 3,171 5,168,000 67 5,592,858 56,159 5,649,017 
95 189 527,219 2,648 7,840,000 47 8,369,914 35,421 8,405,335 
88 158 800,046 16,646 22,262,010 15,950 23,094,652 134,139 23,228,791 

107-13-1 • Aciylonitrilc 97 110 1,224,569 1,229 4,031,900 827 5,258,525 4,879 5,263,404 
96 109 1,294,318 590 3,595,236 302 4,890,446 6,639 4,897,085 
95 105 1,525,446 7,137 5,193,028 618 6,726,229 4,917 6,731,146 
88 113 4,796,161 6,531 4,562,713 2,150 9,367,555 151,450 9,519,005 

15972-60-8 • Alachlor 97 3 2,700 290 0 0 2,990 3,600 6,590 
96 2 2,340 330 0 0 2,670 4,100 6,770 
95 3 756 280 0 0 1,036 2,940 3,976 
88 NR NR NR NR NR NR NR NR 

116-()6..3 • Aldicarb 97 3 386 0 0 5 391 0 391 
96 4 301 0 0 5 306 0 306 
95 2 3,477 0 0 6 3,483 0 3,483 
88 NR NR NR NR NR NR NR NR 

28057-48-9 d·trans-Allethrin 97 I 0 0 0 0 0 0 0 
96 I 0 0 0 0 0 0 0 
95 I 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

107-18-6 • Ally! alcohol 97 27 53,528 5,226 411,350 4 470,108 7,245 477,353 
96 32 58,620 4,962 374,263 0 437,845 134,595 572,440 
95 31 58,636 6,419 298,801 0 363,856 11,296 375,152 
88 NR NR NR NR NR NR NR NR 

107-11-9 Allylamine 97 3 1,662 0 0 0 1,662 0 1,662 
96 I 0 0 0 0 0 0 0 
95 No reports received 
88 NR NR NR NR NR NR NR NR 

107-05-1 Allyl chloride 97 22 78,187 10 0 0 78,197 503 78,700 
96 20 80,148 9 0 0 80,157 0 80,157 
95 20 52,046 95 0 41 52,182 13 52,195 
88 20 149,369 430 250 200 150,249 747 150,996 

7429-90-S • Aluminum 97 326 1,589,904 42,374 0 2,213,496 3,845,774 8,278,292 12,124,066 
(fume or dust) 96 313 1,679,728 48,991 0 2,285,137 4,013,856 6,662,717 10,676,573 

95 320 1,981,028 36,699 250 1,872,483 3,890,460 6,108,552 9,999,012 
88 357 3,681,998 91,518 250 3,177,625 6,951,391 14,368,041 21,319,432 

Note: On-site Rclc:ascs from Section 5 ofForm R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofForm R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Table 3-88. Quantities of TRI Chemicals in Wasb~, by Chemical, 1988and1995-1997, continued 

.. '••• .. 
Quantity Total Non-

,. 
Rec;i:cled Energ;i: Recovea Treated 

Released Production- Production-
.,.CAS On-and related Waste related Waste 

Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

79-10-7 Acrylic acid 97 4,151,368 119,172 31,904,896 3,478,312 28,539,687 879,415 6,690,854 75,763,704 3,162 
96 4,427,743 96,856 27,444,635 3,739,497 27,724,837 1,100,149 5,651,111 70,184,828 28,486 
95 3,339,863 34,800 26,544,419 5,033,613 26,793,759 471,790 8,396,905 70,615,149 3,401 
88 NA NA NA NA NA NA NA NA NA 

107-13-1 * A,crylonitrile 97 12,690,465 58,092 5,300,722 198,012 10,143,286 1,170,267 5,329,623 34,890,467 1,602 . -
96 12,680,622 527 3,485,381 316,652 10,465,855 l,053,Q32 4,914,795 32,916,864 2,592 
95 12,408,043 69,716 3,342,652 666,245 10,633,989 1,125,461 6,765,974 35,012,080 8,105 
88 NA NA NA NA NA NA NA NA NA 

15972-60-8 * Alachlor 97 0 0 0 0 44,000 160,000 6,600 210,600 0 
96 0 0 0 0 28,000 148,600 6,800 183,400 0 
95 0 0 0 5,481 120,000 217,179 3,930 346,590 30,000 
88 NA NA NA NA NA NA NA NA NA 

116-06-3 * Aldicarb 97 0 0 0 0 502 28,107 382 28,991 0 
96 0 0 0 0 505 32,359 324 33,188 0 
95 0 0 0 0 580 20,011 3,472 24,063 0 
88 NA NA NA NA NA NA NA NA NA 

28057-48-9 d-trans-Allethrin 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

107-18-6 * Ally! alcohol 97 110,892 0 1,911,736 798,451 971,358 258,500 475,498 4,526,435 1 
96 120,525 0 822,495 653,085 1,313,506 316,346 452,823 3,678,780 160 
95 189,517 0 1,531,138 363,377 1,404,321 422,499 371,288 4,282,140 131 
88 NA NA NA NA NA NA NA NA NA 

107-11-9 Allylamine 97 0 0 0 1,571 1,547 0 1,662 4,780 0 
96 0 0 0 2 2 0 0 4 0 
95 No reports received 
88. NA NA NA NA NA NA NA NA NA 

107-05-1 Ally! chloride 97 210,000 0 2,403,008 210,974 387,733 298,546 77,167 3,587,428 2,200 
96 260,000 0 2,300,000 360 504,432 497,841 78,341 3,640,974 84 
95 520,000 0 186,000 1,756 750,979 412,357 51,166 1,922,258 65 
88 NA NA NA NA NA NA NA NA NA 

7429-90-5 * Aluminum 97 13,981,740 26,584,429 0 91,568 19,350,982 227,033 10,994,583 71,230,335 155 
(fume or dust) 96 15,384,573 21,724,879 0 88,161 18,105,328 156,758 9,452,933 64,912,632 2,652 

95 15,378,165 24,147,206 0 164,604 15,628,491 332,192 8,050,539 63,701,197 690 
88 . NA NA NA NA NA. NA NA NA NA 

Note:: Data from Section 8 (Current Year): of Form R. . . ·. 
NA: not appHcable (waste management da~a not r;quired to be reported for 1988 reporting year). 
*Chemicals that are currently active ingredients m EPA's Pestidde Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liii~hapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl a e 3-8 A TRI 0 it . n-s e an d Off "t R I ·SI e e eases, b Ch IY I 1988 d 1995 1997 em1ca, an - f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
1344-28-1 Aluminum oxide 97 51 38,451 755 0 428,680 467,886 10,338,111 10,805,997 

(fibrous fonns) 96 49 108,152 505 0 357,650 466,307 9,213,890 9,680,197 
95 58 133,902 2,805 0 593,000 729,707 2,790,419 3,520,126 
88 NR NR NR NR NR NR NR NR 

20859-73-8 • Aluminum 97 1 0 0 0 0 0 0 0 
phosphide 96 2 0 0 0 0 0 0 0 

95 1 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

334-12-8 • Ametryn 97 4 2,161 42 0 0 2,203 0 2,203 
96 4 3,321 59 0 0 3,380 0 3,380 
95 5 836 83 0 5 924 250 1,174 
88 NR NR NR NR NR NR NR NR 

60-09-3 4-Ammoazo- 97 2 0 0 6 0 6 0 6 
benzene 96 1 0 0 203 0 203 0 203 

95 1 0 0 64 0 64 0 64 
88 1 0 0 537 0 537 0 537 

92-67-1 4-Amlnobiphcnyl 97 1 0 0 0 0 0 0 0 
96 1 0 0 2 0 2 0 2 
95 1 0 0 2 0 2 0 2 
88 1 10 0 4 0 14 0 14 

33089·61·1 • Amitraz 97 No reports received 
96 1 0 0 0 0 0 0 0 
95 No reports received 
88 NR NR NR NR NR NR NR NR 

7664-41-7 • Ammonia 97 2,734 156,148,750 7,023,065 31,150,492 3,254,416 197,576,723 2,417,150 199,993,873 
96 2,820 157,315,279 8,084,104 24,374,638 3,226,185 193,000,206 1,924,662 194,924,868 
95 2,907 158,627,233 9,284,129 23,958,051 5,611,918 197,481,331 1,558,205 199,039,536 
88 NR NR NR NR NR NR NR NR 

62-53-3 • Aniline 97 65 285,954 11,228 1,095,429 1,385 1,393,996 67,266 1,461,262 
96 68 219,092 16,217 835,298 781 1,071,388 20,321 1,091,709 
95 66 201,467 8,943 1,221,381 4,193 1,435,984 21,546 1,457,530 
88 68 712,769 16,105 3,582,975 12,822 4,324,671 346,206 4,670,877 

90-04-0 o-Anisidine 97 7 1,461 76 0 0 1,537 4 1,541 
96 7 1,517 28 0 0 1,545 1 1,546 
95 7 1,031 74 0 0 1,105 3 1,108 
88 6 2,293 285 0 250 2,828 3 2,831 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 arc not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Fcdcral lnscclicide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3- Year-to-Year Comparison of Toxics Release tnventoty Data ~Wli 
Table 3-88 Quantities of TRI Chemicals in Waste by Chemical 1988 and 1995-1997 continued . 

' ' ··' . . 

Quantity Total Non-
Release Production- Production-

'CAS Recl:cled Ene!Xl: Recove!:l'. Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
1344-28-1 Aluminum oxide 97 5,050,000 252,140 0 0 14,897 104,877 935,611 6,351,525 200 

(fibrous forms) 96 175,000 16,300 0 22,000 3,900 38,695 1,528,879 1,784,774 2 
95 25,100 15,612 0 9,991 21,448 90,428 2,315,663 2,478,242 2 
88 NA NA NA NA NA NA NA NA NA 

20859-73-8 * Aluminum 97 0 0 0 0 0 0 0 0 0 
- phosphide 96 0 0 0 0 0 0 0 0 0 

95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

834-12-8 * Ametryn 97 25 0 0 0 38,200 16,000 1,744 55,969 0 
96 0 0 0 0 33,000 19,620 2,341 54,961 0 
95 0 0 0 0 108,500 12,502 256 121,258 0 
88 NA NA NA NA NA NA NA NA NA 

60-09-3 4-Aminoazo- 97 0 0 0 0 0 76 6 82 0 
benzene 96 0 0 0 0 0 99 203 302 0 

95 0 0 0 0 3 0 64 67 0 
88 NA NA NA NA NA NA NA NA NA 

92-67-1 4-Aminobiphenyl 97 0 0 0 0 100,000 190 0 100,190 0 
96 0 0 0 0 91,000 103 2 91,105 0 
95 0 0 0 0 91,000 0 2 91,002 0 
88 NA NA NA NA NA NA NA NA NA 

33089-61-1 * Amitraz 97 No reports received 
96 0 0 0 0 0 0 0 0 0 
95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

7664-41-7 * Ammonia 97 348,336,500 9,620,303 118, 146,876 112,444 290,578,256 16,712,554 194,820, I 09 978,327,042 714,157 
96 331,921,860 8,773,834 38,613,184 67,407 341,639,012 15,911,064 195, 187,048 932,113,409 1,064,822 
95 201,942,857 12,037,786 44,641,891 72,879 306,563,524 18;597,950 197,430,169 781,287,056 1,102,315 
88 NA NA NA NA NA NA NA NA NA 

62-53-3 * Aniline 97 7,119,031 0 7,637,850 629,784 3,641,784 2,188,848 1,418,107 22,635,404 5,959 
96 8,838,234 0 6,189,043 315,069 3,608,917 1,485,999 1,095,812 21,533,074 256 
95 7,243,251 0 7,419,516 354,598 3,746,207 1,266,787 1,455,876 21,486,235 1,147 
88 NA NA NA NA NA rlA NA NA NA 

90-04-0 o.Anisidine 97 0 0 1,315 0 3,867 6,925 1,541 13,648 0 
96 0 0 1,465 0 3,992 6,251 1,546 13,254 0 
95 0 0 143 0 14,704 5,100 1,061 21,008 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3 SA TRI 0 It d Off "t R I b Ch I 1988 d 1995 1997 f d a e - . n-s e an -SI e e eases,. 1y em1ca, an - , con mue 

I On-site Releases Off-site 
Releases 

Surface Total Transfers Total On-
CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 

Number Chcmkal Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

104-94·9 p-Anlsidine 97 1 0 0 0 0 0 0 0 

96 1 0 0 0 0 0 0 0 

95 2 5 0 0 0 5 0 5 

88 2 10 250 0 250 510 0 510 

120-12-7 Anthrecene 97 69 94,661 311 0 6,186 101,158 108,190 209,348 

96 66 64,200 122 0 661 64,983 51,041 116,024 

95 70 81,471 4,943 0 939 87,353 48,140 135,493 

88 139 199,823 4,382 0 10,905 215,110 204,665 419,775 

7440-36-0 Antimony 97 126 6,628 14,415 0 27,112 48,155 279,569 327,724 

96 136 12,128 6,308 0 9,480 27,916 380,867 408,783 

95 135 34,418 6,592 0 18,786 59,796 122,672 182,468 

88 152 69,916 11,114 2,100 903,916 987,046 625,682 1,612,728 

- Antimony 97 548 87,141 27,293 12,212 1,220,089 1,346,735 4,152,534 5,499,269 

compounds 96 555 102,132 35,586 13,908 2,019,482 2,171,108 4,469,023 6,640,131 

95 554 104,662 33,902 11,332 1,600,694 1,750,590 3,403,528 5,154,118 

88 271 165,790 31,178 9,200 1,935,018 2,141,186 2,280,580 4,421,766 

7440-38-2 Arsenic 97 52 51,559 679 0 10,286 62,524 530,960 593,484 

96 90 39,463 533 0 98,758 138,754 140,157 278,911 

95 92 6,852 363 0 27,351 34,566 80,802 115,368 

88 78 7,687 1,282 0 181,267 190,236 65,342 255,578 

- Arsenic 97 339 148,359 3,454 76,170 5,755,966 5,983,949 1,369,579 7,353,528 

compounds 96 307 67,985 4,160 61,280 1,930,669 2,064,094 1,315,929 3,380,023 

95 304 83,495 5,048 55,000 1,723,347 1,866,890 1,554,209 3,421,099 

88 274 268,528 6,243 27,400 4,946,184 5,248,355 1,407,110 6,655,465 

1332-21·4 • Asbestos (friable) 97 63 7,255 2 0 514,500 521,757 4,329,603 4,851,360 
96 72 5,260 2 0 466,509 471,771 4,154,312 4,626,083 

95 74 5,950 1 0 131,404 137,355 4,860,165 4,997,520 

88 146 48,496 10,699 0 2,111,880 2,171,075 12,135,707 14,306,782 

1912-24-9 • Atrazine 97 20 35,119 2,242 418 388,928 426,707 166,947 593,654 
96 20 27,011 1,326 1 614,353 642,691 188,963 831,654 
95 20 22,689 1,656 0 637,036 661,381 101,631 763,012 
88 NR NR NR NR NR NR NR NR 

7440-39-3 Barium 97 73 120,075 25,436 0 504,289 649,800 874,975 1,524,775 
96 65 43,629 2,482 0 318,932 365,043 741,151 1,106,194 
95 74 91,666 6,279 0 227,523 325,468 395,999 721,467 
88 142 266,811 18,650 0 6,721,686 7,007,147 1,883,903 8,891,050 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
slte Lind Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3-· Year-to-Year Comparison of Toxics Release Inventory Data ~iiil 
Table 3-88 Quantities of TRI Chemicals in Waste by Chemical 1988 and 1995-1997 continued 

' ' ' 
Quantity Total Non-

Treated 
Released Production- Production-

CAS Recl'.cled Energl'. Recove!)'. On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds :Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

104-94-9 p-Anisidine 97 o· 0 0 0 0 0 0 0 0 

96 0 d 0 0 0 0 0 0 0 

95 0 0 0 0 0 9 9 18 0 
88 NA NA NA NA NA NA NA NA NA 

120-12-7 Anthracene 97 229,292 7,563 380,721 106,516 294,868 2,989 210,086 1,232,035 1,938 
96 187,266 7,620 112,111 210,016 1,255,761 11,085 104,794 1,888,653 2,319 
95 176,705 20,744 183,121 200,541 1,693,357 5,084 115,722 2,395,274 34,350 
88 NA NA NA NA NA NA NA NA NA 

7440-36-0 Antimony 97 3,873,483 876,978 25,969 49,316 328,072 28,355 320,843 5,503,016 6,339 

96 4,019,028 2,972,838 109,302 35,785 1,218,518 48,827 341,949 8,746,247 15,850 

95 3,831,021 5,603,552 0 1,730 818,680 95,894 126,888 10,477,765 459 
88 NA NA NA NA NA NA NA NA NA 

-- Antimony 97 5,026,069 3,914,498 3,300 11,02~ 938,412 605,157 4,386,271 14,884,735 11,987 
compounds 96 6,201,653 2,801,839 0 56,679 99,918 880,027 5,326,629 15,366,745 442,143 

95 5,373,181 3,310,607 0 50,997 79,188 939,944 4,027,446 13,781,363 27,805 
88 NA NA NA NA NA NA NA NA NA 

7440-38-2 Arsenic 97 1,546,013 433,597 0 0 69,967 10,075 113,610 2,173,262 15,011 
96 1,191,541 751,272 0 0 70,004 22,108 243,304 2,278,229 8,567 
95 1,072,279 189,886 7,700 496 13,030 45,969 65,627 1,394,987 749 
88 NA NA NA NA NA NA NA NA NA 

-- Arsenic 97 3,806,840 812,279 0 355 69,323 1,103,163 5,048,300 10,840,260 1,870,274 
compounds 96 3,495,192 365,704 0 177 92,028 1,445,156 2,886,607 8,284,864 189,784 

95 2,445,203 294,539 0 231 227,628 1,302,052 2,883,367 7,153,020 93,383 
88 NA NA NA NA NA NA NA NA NA 

1332-21-4 * Asbestos (friable) 97 195,118 0 0 0 667,313 709,910 5,382,618 6,954,959 273,483 
96 142,589 0 0 0 519,822 260,418 4,253,024 5,175,853 196,000 
95 398,800 0 0 0 1,548,870 1,102 4,280,979 6,229,751 176,195 
88 NA NA NA NA NA NA NA NA NA 

' 1912-24-9 * Atrazine 97 250 0 0 0 342,091 126,897 806,780 1,276,018 250 
96 59 0 0 0 365,171 148,665 827,033 1,340,928 0 
95 73 0 0 0 556,057 180,643 685,144 1,421,917 17,000 
88 NA NA NA NA NA NA NA NA NA 

7440-39-3 Barium 97 47;730 123,254 593,764 117,119 479,717 10,998 1,404,223 2,776,805 0 
96 58,305 . 115,456 220,321 3,263 75,212 65,880 991,448 1,529,885 650 
95 14,719 197,493 0 102 43,195 37,552 592,939 886,000 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. · 
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liiijhapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3-SA TRI 0 It a e n-s e an d Off "t R I ·SI e e eases, b Ch IY I 1988 d 1995 1997 em1ca, an - f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds l>ounds Pounds Pounds Pounds 

- Barium 97 645 458,369 940,587 152,000 9,191,807 \0,742,763 9,680,554 20,423,317 
compounds 96 563 318,425 99,487 0 1,983,887 2,401,799 5,720,310 8,122,109 

95 571 179,117 64,367 0 1,369,522 1,613,006 5,946,842 7,559,848 
88 628 1,027,222 104,302 2,773 5,791,655 6,925,952 17,531,268 24,457,220 

22781-23·3 • Bcndio<:arb 97 3 0 0 0 0 0 0 0 
96 1 0 0 0 0 0 0 0 
95 2 555 0 0 0 555 0 555 
88 NR NR NR NR NR NR NR NR 

1861-40.1 • Benfluralin 97 4 1,960 0 0 0 1,960 8,400 10,360 
96 7 3,408 0 0 0 3,408 0 3,408 
95 8 2,977 0 0 0 2,977 14,000 16,977 

88 NR NR NR NR NR NR NR NR 

17804-35-2 • Bcnomyl 97 3 0 0 0 0 0 0 0 

96 2 0 0 0 0 0 0 0 

95 2 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

98·87-3 Bcnzal chloride 97 3 1,030 1,500 0 0 2,530 0 2,530 
96 4 1,166 0 0 0 1,166 0 1,166 

95 4 1,112 0 0 0 1,112 0 1,112 
88 3 5,258 0 0 0 5,258 7,308 12,566 

55-21-0 Bcnzamide 97 No reports received 
96 No reports received 
95 No reports received 
88 I 500 250 250 0 1,000 750 1,750 

I 

71-43-2 • Benzene 97 467 8,753,200 11,464 363,100 62,475 9,190,239 83,518 9,273,757 
96 479 8,285,151 27,364 312,766 51,179 8,676,460 66,246 8,742,706 
95 472 9,411,612 21,290 282,642 18,583 9,734,127 71,391 9,805,518 
88 483 32,341,184 46,732 825,035 126,978 ~3,339,929 396,880 33,736,809 

98-07-7 Benzoic trichloridc 97 7 6,067 0 0 0 6,067 520 6,587 
96 7 7,991 16 0 0 8,007 0 8,007 
95 7 6,496 0 0 0 6,496 250 6,746 
88 4 24,963 0 0 ·o 24,963 9,777 34,740 

9S.8S-4 Bcnzoyl chloride 97 22 17,911 5 0 ·o 17,916 1,000 18,916 
96 22 18,703 0 0 0 18,703 2,370 21,073 
95 22 16,749 0 0 0 16,749 1,460 18,209 
88 22 33,014 0 130,000 250 163,264 2,399 165,663 

Note: On-sllc Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofFonn R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not 1pplic1ble (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Infonnation System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - Year-to· Year Comparison of Toxics Release Inventory Data ~iiil 
Table 3-88. Quantities of TRI Chemicals in Waste, !by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-

CAS Rec;rcled Energ;r Recove!l Treated 
Released Production- Production-
On-and related Waste related Waste 

Number Chemical Year On-site Oflf-site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

-- Barium 97 30,421,974 1,998,629 142,000 216,995 7,507,910 1,763,375 14,260,037 56,310,920 2,240,371 
compounds 96 37,282,801 2,57!,982 200 230,479 6,891,884 1,620,860 6,832,615 55,430,821 122,512 

95 26,551,729 1,847,515 200 70,062 6,364,467 3,489,203 6,712,309 45,035,485 33,032 
88 NA NA NA NA NA NA NA NA NA 

22781-23-3 * Bendiocarb 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 0 0 0 0 0 
95 560 0 0 0 0 0 560 1,120 0 
88 NA NA NA NA NA NA NA NA NA 

1861-40-1 * Benfluralirt 97 72,000 0 0 0 1,700 55 10,500 84,255 0 
96 74,000 0 0 0 2,500 38,965 2,788 118,253 96 
95 4,205 0 0 0 6,200 175 16,910 27,490 0 
88 NA NA NA NA NA NA NA NA NA 

., 

17804-35-2 * Benomyl 91 0 0 0 0 374,000 4,002 0 378,002 0 
96 0 0 0 0 340,000 6,000 0 346,000 0 
95 0 0 0 0 482,000 122,000 0 604,000 0 
88 NA NA NA NA NA NA NA NA NA 

98-87-3 Benzal chloride 97 0 0 0 130,000 51,100 1,100 2,461 184,661 0 
96 0 0 0 780,000 110,000 180 1,168 891,348 0 
95 0 0 0 260,000 2,800 0 1,105 263,905 0 
88 NA NA NA 'NA NA NA NA NA NA 

55-21-0 Benzamide 97 No reports received 
96 No reports received 
95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

71-43-2 * Benzene 97 46,015,599 381,821 60,211,346 1,146,425 47,653,556 2,274,444 9,202,991 166,886, 182 62,271 
96 61,731,243 532,734 15,645,404 2,213,297 64,069,916 2,379,191 8,824,104 155,395,889 158,849 
95 49,501,392 420,034 20,222,877 1,579,955 54,035,116 1,974,430 9,795,408 137,529,212 65,951 
88 NA NA NA NA NA NA NA NA NA 

98-07-7 Benzoic t~ichl'oride 97 0 0 0 22,000 210,000 0 6,596 238,596 0 
96 0 0 0 12,000 150,000 44 7,981 170,025 0 
95 0 0 0 3,001 150,000 32 6,242 159,275 0 
88 NA NA NA NA NA NA NA NA NA 

98-88-4 Benzoyl chloride 97 0 0 0 0 1,974,302 365,304 18,706 2,358,312 Ill 
96 0 0 0 138 1,998,467 630,473 21,064 2,650,142 0 
95 0 0 0 80 1,676,545 615,127 18,213 2,309,965 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) ofForm R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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l~~cn lllihapter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

T bl a It a 3-SA. TR On-s e an dOff. RI -site e eases, b Ch IV I 1988 d 1995 1997 em1ca, an - ti , con nue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
94-36-0 • Benzoyl peroxide 97 S8 l,S90 2SO 0 1,186 3,026 S,794 8,820 

96 62 2,019 260 0 l,6SS 3,934 6,3S2 10,286 
9S 64 2,043 2SS 0 I0,34S 12,643 4,760 17,403 
88 so 6,294 0 S,3SO 36,0SO 47,694 23,9S4 71,648 

100-44-7 Benzyl chloride 97 4S 27,407 2,706 S70 24 30,707 S,924 36,631 
96 4S 19,442 324 660 173 20,S99 4,824 2S,423 
9S 47 19,664 40 0 247 19,9SI 3,870 23,821 
88 SI 43,329 640 0 soo 44,469 9,687 S4,IS6 

7440-41·7 Beryllium 97 13 816 27 0 S6,123 S6,966 S,741 62,707 
96 9 8S9 31 0 31,240 32,130 4,842 36,972 
9S 9 832 26 0 21,2SO 22,108 7,340 29,448 
88 12 2,763 74 0 37,000 39,837 3,160 42,997 

- Beryllium 97 7 36S I 0 390 1S6 4,602 S,3S8 
compounds 96 8 39S I 0 16,188 16,S84 2,333 18,917 

9S 7 360 2 0 23,000 23,362 2,391 2S,7S3 
88 s 862 17 0 12,000 12,879 8,261 21,140 

82657-04-3 • Bifenthrin 97 4 6 0 0 0 6 0 6 
96 3 7 0 0 0 7 0 7 
9S 3 10 0 0 s IS 0 IS 
88 NR NR NR NR NR NR NR NR 

92-52-4 • Biphenyl 97 132 S9S,892 2,771 31,699 4,704 63S,066 48,S29 683,S9S 
96 137 6S9,117 9,779 31,SS8 29,272 729,726 37,462 767,188 
95 135 744,53S 6,242 30,337 71,864 8S2,978 38,088 891,066 
88 181 1,211,292 88,197 82,760 222,297 1,604,S46 227,492 1,832,038 

111-91-1 Bis(2-chloro- 97 1 1,702 0 4,0lS 1,400 7,117 0 7,117 
ethoxy) methane 96 1 1,331 0 6,688 S42 8,S61 0 8,S61 

9S I 12,510 0 2SO 0 12,760 0 12,760 
88 NR NR NR NR NR NR NR NR 

111-44-4 • Bis(2-chloroethyl) 97 13 l,SlS s 0 0 1,520 0 1,520 
ether 96 13 3,008 6 0 0 3,014 16 3,030 

9S 11 S64 3 0 0 S67 0 S61 
88 8 4,922 1,351 0 0 6,273 0 6,273 

542-88-1 Bis(chloromethyl) 97 2 7 0 0 0 7 0 7 
ether 96 3 0 0 0 0 0 0 0 

95 2 0 0 0 0 0 0 0 
88 2 1 0 0 0 I 0 I 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown ofUnderground Injection and On
sitc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 199S-l 997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide., Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - l"ear-to-Year Comparison of Toxics Release Inventory Data ~iiii 
able 3-88 Quantities of TRI Chemicals in Waste, bl( Chemical, 1988and1995-1997, continued 

.. 
Quantity Total Non-
Released Production- Production-

CAS Rec:i:cled Ene!]:!'. Recove!l'. Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-!1ite On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
94-36-0 • Benzoyl peroxide 97 22,502 0 0 I 62,392 42,704 8,677 136,276 0 

96 11,580 8,:100 0 3,527 43,700 47,483 10,026 124,616 0 
95 4,600 10,1!00 863 1,520 57,214 42,461 16,769 134,227 0 
88 NA NA NA NA NA NA NA NA NA 

100-44-7 Benzyl chloride 97 17,000 0 21,472 455,495 277,157 23,534 35,866 830,524 0 

96 19,000 0 20,645 558,986 258,366 3,129 22,894 883,020 500 
95 1,000 0 25,481 430,300 256,947 10,947 21,501 746,176 80 
88 NA NA NA NA NA NA NA NA NA 

7440-41-7 Beryllium 97 110,428 120,381 0 0 0 14 61,323 292,146 0 
96 38,389 92,980 0 0 921 57 34,378 166,725 0 
95 39,689 11,363 0 0 780 423 27,079 79,334 0 

.. 88 NA NA NA NA NA NA NA NA NA 

-- Beryllium 97 0 38,600 0 0 0 1,643 4,197 44,440 0 
compounds 96 0 18,300 0 0 0 1,072 17,594 36,966 0 

95 7 23,880 0 0 0 1,011 24,661 49,559 0 
88 NA NA NA NA NA NA NA NA NA 

82657-04-3 • Bifenthrin 97 0 0 0 0 0 46 6 52 0 
96 0 0 0 0 0 48 7 55 0 
95 0 0 0 0 0 10 10 20 0 
88 NA NA NA NA NA NA NA NA NA 

92-52-4 • Bi phenyl 97 290,759 302,713 1,573,135 143,730 4,050,685 834,719 696,431 7,892,172 5,291 
96 161,010 547,472 1,094,809 248,303 3,058,232 921,835 785,791 6,817,452 10,041 
95 268,053 156,081 1,088,381 346,055 963,993 600,999 904,287 4,327,849 11,635 
88 NA NA NA NA NA NA NA NA NA 

111-91-1 Bis(2-chloro- 97 0 0 0 0 0 0 6,887 6,887 0 
ethoxy) methane 96 0 0 0 0 0 0 8,561 8,561 0 

95 0 0 0 0 0 0 12,796 12,796 0 
88 NA NA NA NA NA NA NA NA NA 

111-44-4 • Bis(2-chloroethyl) 97 0 185,170 468,431 91,738 430,386 243,182 1,061 1,419,968 0 
ether 96 0 180,000 573,000 407,636 960,300 37,079 2,902 2,160,917 0 

95 0 146,118 302,700 203,775 0 88,893 570 742,056 0 
88 NA NA NA NA NA NA NA NA NA 

542-88-1 Bis(chloromethyl) 97 0 0 0 0 6,500 0 7 6,507 0 
ether 96 0 0 0 0 6,500 0 0 6,500 0 

95 0 0 0 0 13,000 0 0 13,000 0 
88 NA NA NA NA NA NA NA NA NA 

'lote: Data from Section 8 .(Current Year) of Form R. 
'IA: not applicable (waste management data not required to be reported for 1988 reporting year). 

Chemicals that are currently active ingredients in EPA's Pesticidl: Product Information System (all pesticide products imported and/or manufactured in the US) 
ncl/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Jse Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

Table 3-SA. TRI On-site and Off-site Releases, bv c hemical, 1988 and 1995-1997, cont nued 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-sUe Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

108-60-1 Bis(2-chloro-1- 97 2 3,860 0 0 3 3,863 0 3,863 

mcthylethyl) ether 96 2 4,620 44 0 3 4,667 0 4,667 

95 2 6,130 0 0 0 6,130 0 6,130 
88 2 7,959 30,000 0 0 37,959 0 37,959 

56-35-9 • Bis(tributyltin) 97 2 0 7 0 50 57 2,280 2,337 

oxide 96 2 0 16 0 55 71 4,537 4,608 

95 2 0 32 0 0 32 13,873 13,905 

88 NR NR NR NR NR NR NR NR 

10294-34-5 Boron trichloride 97 7 754 0 0 0 754 0 754 

96 6 37 0 0 0 37 0 37 
95 4 5 0 0 0 5 0 5 
88 NR NR NR NR NR NR NR NR 

7637-07-2 Boron trifluoride 97 25 21,290 0 0 0 21,290 5 21,295 
96 25 22,555 0 0 0 22,555 0 22,555 

95 23 18,569 0 0 0 18,569 929 19,498 

88 NR NR NR NR NR NR NR NR 

314-40-9 • Bromacil 97 3 10 3,284 0 0 3,294 0 3,294 

96 2 6 30,740 0 0 30,746 0 30,746 

95 5 500 27,897 0 0 28,397 0 28,397 

88 NR NR NR NR NR NR NR NR 

7726-95-6 • Bromine 97 48 107,808 15 7 545 108,375 433,404 541,779 

96 46 77,702 10 7 245,683 323,402 245,117 568,519 
95 43 104,825 880 7 10 105,722 259,882 365,604 

88 NR NR NR NR NR NR NR NR 

35691-65-7 • l-Bromo-1- 97 2 0 0 0 0 0 0 0 

(bromomethyl)- 96 2 0 0 0 0 0 0 0 
1,3-propane- 95 I 0 0 0 0 0 0 0 

dicarbonitrile 88 NR NR NR NR NR NR NR NR 

353-59-3 Bromochlorodi- 97 3 2,042 0 0 0 2,042 0 2,042 
fl uoromethane 96 3 4,688 0 0 0 4,688 0 4,688 
(Halon 1211) 95 4 4,811 0 0 0 4,811 0 4,811 

88 NR NR NR NR NR NR NR NR 
.. 

75-25-2 Bromofonn 97 No reports received 
96 No reports received 
95 No reports received 
88 2 0 8,600 0 0 8,600 0 8,600 

Note: On-site Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sitc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - Year-to-Year Comparison of Toxics Release /n~entotY Data ~iiil 
able 3-88 Quantities of TRI Chemicals in Waste by Chemical 1988 and 1995-1997, continued 

' ' 
". 

' Quantity Total Non-

Treated 
Released Production- Production-

CAS Recycled Energy Recovery· On-and related Waste related Waste 
Number Chemical Year On-site Ofl~site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
108-60-1 Bis(2-chloro-1- 97 13,000,000 0 0 0 11,685,200 0 3,900 24,689,100 I 

methylethyl) ether 96 13,000,000 0 0 0 8,934,000 0 4,700 21,938,700 I 
95 5,200,000 0 8,540,000 0 10,840,000 0 6,100 24,586,100 I 
88 NA NA NA NA NA NA NA NA NA 

56-35-9 * Bis(tributyltin) 97 0 36,426 0 0 167 180 2,337 39,110 0 
oxide 96 0 55,471 0 0 339 0 4,608 60,418 0 

95 0 39,840 0 0 336 0 13,903 54,079 0 
88 NA NA NA NA NA NA NA NA NA 

10294-34-5 Boron trichloride 97 7,000 0 0 0 59,600 0 318 66,918 0 
96 6,000 0 0 0 6,500 0 37 12,537 0 
95 5,000 0 0 0 200 0 I 5,201 0 
88 NA NA NA NA NA NA NA NA NA 

7637-07-2 Boron trifluoride 97 0 0 0 0 497,548 152 21,343 519,043 280 
96 II 0 0 0 382,165 974 22,811 405,961 71 
95 0 0 0 0 425,701 1,027 17,919 444,647 4 
88 NA NA NA NA NA NA NA NA NA 

314-40-9 * Bromacil 97 0 0 0 0 16,912 19,881 3,313 40,106 0 
96 0 0 0 0 18,062 29,048 30,746 77,856 0 
95 5 0 0 0 30,687 27,829 27,947 86,468 0 
88 NA NA NA NA NA NA NA NA NA 

7726-95-6 * Bromine 97 5,438,500 0 0 0 16,973,278 3,199,452 545,537 26,156,767 293 
96 4,662,000 0 0 0 14,057,885 2,831,509 326,754 21,878,148 804 
95 4,960,000 0 0 0 14,808,669 2,924,242 104,745 22,797,656 28 
88 NA NA NA NA NA NA NA NA NA 

35691-65-7 • 1-Bromo-1- 97 0 0 0 0 12,000 7,871 0 19,871 0 
(bromomethyl)- 96 0 0 0 0 29,000 7,104 0 36,104 0 
1,3-propane- 95 0 0 0 0 0 10,957 0 10,957 0 
dicarbonitrile 88 NA NA NA NA NA NA NA NA NA 

353-59-3 Bromochlorodi-- 97 554,000 0 0 0 0 0 2,053 556,053 0 
fluoromethane 96 674,672 0 0 0 0 0 4,699 679,371 0 
(Halon 1211) 95 282,800 0 0 0 0 0 4,832 287,632 0 

88 NA NA NA NA NA NA NA NA NA 

75-25-2 Bromoform 97 No reports received 
96 No reports received 
95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reJilorted for 1988 reporting year): 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3-SA TRI 0 It d Off "t R I b Ch I 1988 d 1995 1997 f d a e . n-s e an -st e e eases, •Y em1ca, an - , con mue 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On· 

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
74.33.9 • Bromomethane 97 47 1,876,553 14 244 6 1,876,817 0 1,876,817 

96 51 2,299,843 7 303 6 2,300,159 . 0 2,300,159 

95 42 2,601,734 14 3,817 0 2,605,565 0 2,605,565 
88 36 2,784,795 0 1,546 0 2,786,341 0 2,786,341 

15·63·8 Bromotrifluoro- 97 6 27,405 0 0 0 27,405 0 27,405 

methane 96 6 26,153 0 0 0 26,153 0 26,153 
(Halon 1301) 95 8 33,632 0 0 0 33,632 0 33,632 

88 NR NR NR NR NR NR NR NR 

1689·84·5 • Bromoxynil 97 2 506 0 0 0 506 2,842 3,348 
96 2 15 0 0 0 15 1,388 1,403 
95 1 6 0 0 0 6 990 996 
88 NR NR - NR NR NR NR NR NR 

1689·99·2 • B.romoxynil 97 5 1,386 0 0 0 1,386 17,990 19,376 
OClllnoate 96 5 521 0 0 0 521 16,605 17,126 

95 4 500 0 0 0 500 13,569 14,069 
88 NR NR NR NR NR NR NR NR 

357-57-3 Brucine 97 1 0 0 0 0 0 0 0 
96 I 0 0 0 0 0 0 0 
95 I 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

106-99-0 1,3-Butadicne 97 186 2,7!0,735 2,552 1,000 294 2,714,581 6,600 2,721,181 
96 185 2,768,958 11,001 1,000 263 2,781,222 4,790 2,786,012 
95 185 3,048,679 5,393 0 277 3,054,349 4,892 3,059,241 
88 157 7,004,622 522,504 1,500 7,817 7,536,443 185,398 7,721,841 

141-32-2 Butyl acrylate 97 158 232,375 7,242 0 805 240,422 21,150 261,572 
96 158 214,338 712 0 2,165 217,215 50,540 267,755 
95 164 228,768 2,919 0 559 232,246 73,301 305,547 
88 166 411,862 3,528 0 602 415,992 18,766 434,758 

71-36-3 n·Butyl alcohol 97 1,001 21,456,156 79,743 3,122,078 34,484 24,692,461 188,914 24,881,375 
96 1,050 23,056,451 61,936 2,452,006 5,134 25,575,527 304,582 25,880,109 
95 1,113 25,717,020 115,353 2,263,357 4,631 28,100,361 286,766 28,387,127 
88 1,109 37,715,221 128,130 3,006,660 175,819 41,025,830 924,519 41,950,349 

78·92·2 • sec-Butyl alcohol 97 120 959,349 11,965 152,939 JO 1,124,263 17,496 1,141,759 
96 114 1,251,680 6,920 120,169 490 1,379,259 18,769 1,398,028 
95 113 898,282 6,782 136,172 2,805 1,044,041 18,376 1,062,417 
88 92 1,097,163 122,291 0 2,600 1,222,054 21,351 1,243,405 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sitc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
PC!tlcldcs. 
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Chapter 3- ·~ear-to-Year Comparison of Toxics Release Inventory Data ~iiil 
Table 3-88. Quantities of TRI Chemicals in Waste, lby Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Rec;rcled Enem;r Recove!l Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
74-83-9 • Bromomethane 97 23,310 0 273,200 280 967,441 0 1,856,305 3,120,536 13,155 

96 39,200 0 207,750 190 454,397 0 2,300,248 3,001,785 33,425 
95 165,182 0 101,000 380 4,876,073 0 2,578,001 7,720,636 0 
88 NA NA NA NA NA NA NA NA NA 

75-63-8 Bromotrifluoro- 97 410,000 0 0 0 0 0 27,410 437,410 316 
methane 96 343,951 0 0 0 0 0 23,753 367,704 2,327 
(Halon 1301) 95 200,661 0 0 0 0 0 36,155 236,816 805 

88 NA NA NA NA NA NA NA NA NA 

1689-84-5 * Bromoxynil 97 0 0 0 0 0 50 2,611 2,661 0 
96 0 0 0 0 0 20.3 1,343 1,546 0 
95 0 0 0 0 0 0 996 996 0 
88 NA NA NA NA NA NA NA NA NA 

1689-99-2 • Bromoxynil 97 0 0 0 0 0 167 19,596 19,763 0 
octanoate 96 0 0 0 0 0 1,448 16,726 18,174 0 

95 0 0 0 0 0 173 13,689 13,862 0 
88 NA NA NA NA NA NA NA NA NA 

357-57-3 Brucine 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

106-99-0 1,3-Butadiene 97 5,481,906 14,451,023 40,873,920 57,787 65,299,067 314,610 2,210,086 128,688,399 510,546 
96 5,953,022 13,046,362 37,128,076 3,110 61;908,326 92,416 2,715,118 l~0,846,430 70,362 
95 5,513,939 13,652,736 32,353,920 34,519 57,784,775 96,310 2,877,550 112,313,749 200,544 
88 NA NA NA NA NA NA NA NA NA 

141-32-2 Butyl acrylate 97 110,060 165,089 9,499,188 608,286 3,403,674 91,101 258,068 14,135,466 130 
96 93,695 8:8,006 1,902,440 308,234 3,155,076 170,631 261,820 5,979,902 24,791 
95 173,995 207,325 4,059,201 1,143,139 4,173,410 228,382 299,618 10,285,070 5,264 
88 NA NA NA NA NA NA NA NA NA 

71-36-3 n-Butyl alcohol 97 10,377,274 3,504,078 28,650,346 7,777,463 35,473,237 4,283,777 24,850,956 114,917,131 28,564 
96 7,350,311 3,125,656 22,248,666 7,926,692 39,455,766 3,146,458 25,802,321 109,055,870 3,630 
95 8,438,943 3,351,225 24,665,663 8;569,241 37,970,936 3,346,704 28,455,353 114,798,065 52,280 
88 NA NA NA NA NA NA NA NA NA 

78-92-2 * sec-Butyl alcohol 97 138,499 ~16,291 13,475,118 1,981,948 2,115,036 51,775 1,121,428 18,920,095 57 
96 472,175 ~\0,095 20,272,772 3,492,855 2,060,170 115,295 1,175,115 27,618,477 527 
95 748,440 24,774 13,041,102 6,275,927 2,249,797 99,596 1,079,508 23,519,144 2,800 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) ofFonn R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). . 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Infonnation System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFFlA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxic~ Release Inventory Data 

T bl a e 3-SA. TRIO ff . R n-s te and O -site eleases, bv c hemica, 1988 an d 1995-1997, continue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
N11mbcr Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
75-65-0 • tcrt-Butyl 11lcohol 97 86 577,415 29,477 980,424 751 1,588,067 279,582 1,867,649 

96 92 767,202 30,430 1,007,213 758 1,805,603 54,158 1,859,761 
95 91 657,818 20,183 1,082,071 751 1,760,823 30,783 1,791,606 
88 54 1,574,137 14,989 674,798 818 2,264,742 56,502 2,321,244 

106-88-7 1,2-Butylcne oxide 97 13 16,001 70 0 0 16,071 12 16,083 
96 13 12,697 45 0 0 12,742 12 12,754 
95 15 11,083 I 0 0 11,084 5 11,089 
88 18 99,931 3,500 0 250 103,681 898 104,579 

123·72·8 • Butyraldehyde 97 33 346,922 362 29,000 I 376,285 233 376,518 
96 30 283,630 441 43,344 46 327,461 37 327,498 
95 28 291,440 821 149,783 10 442,054 41 442,095 
88 26 2,218,692 3,812 1,997 31 2,224,532 117,741 2,342,273 

7440-43-9 Cadmium 97 53 2,376 521 0 8,604 11,501 135,195 146,696 
96 55 4,786 1,010 0 47,930 53,726 78,102 131,828 
95 47 11,941 458 0 19,856 32,255 90,264 122,519 
88 90 22,430 2,598 0 94,602 119,630 155,313 274,943 

- Cadmium 97 95 64,212 1,934 52 988,095 1,054,293 1,350,236 2,404,529 
compounds 96 95 55,440 3,740 82 697,790 757,052 1,042,566 1,799,618 

95 116 53,283 880 109 537,776 592,048 1,734,196 2,326,244 
88 116 118,728 1,549 2,409 294,877 417,563 1,066,648 1,484,211 

156-62·7 • Calcium 97 4 105 0 0 0 105 0 105 
cyamimide 96 3 2 0 0 0 2 0 2 

95 5 10 0 0 0 10 0 IO 
88 3 12,600 0 0 66,000 78,600 0 78,600 

133-06-2 • Cllp!lln 97 12 6,316 5 5 0 6,326 391 6,717 
96 16 12,625 5 5 0 12,635 2,196 14,831 
95 IS 7,280 5 0 5 7,290 3,868 11,158 
88 18 14,869 750 5,100 1,000 21,719 12,434 34,153 

63-25-2 • Carbary! 97 18 17,776 12 0 7,568 25,356 16,634 41,990 
96 21 13,432 54 0 2,935 16,421 3,098 19,519 
95 21 7,824 10 0 1,060 8,894 26,861 35,755 
88 23 7,923 877 0 500 9,300 6,198 15,498 

I 563-66-2 • Cllrbofuran 97 4 8,728 I 0 0 8,729 42 8,771 
96 6 2,589 I 0 0 2,590 0 2,590 
95 7 4,187 3,000 0 250 7,437 250 7,687 
88 NR NR NR NR NR NR NR NR 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Sectmn 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
me11l compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On· 
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Infonnation System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - Year-to-Year Comparison of Toxics Release Inventory- Data ~iiil 
Table 3-88. Quantities of TRI Chemicals in WastE~. by Chemical, 1988and1995-1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Recl'.cled Ene!l:l'. Recove!)'. Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
75-65-0 • tert-Butyl alcohol · 97 274,074 214,894 49,091,300 11,272,389 2,585,298 1,779,964 1,973,750 67,191,669 8,042 

96 437,181 14,684 53,474,091 9,096,077 2,117,278 1,310,991 2,259,440 68,709,742 102 
95 466,023 2,256 64,310,733 27,469,833 2,447,778 1,794,551 2,230,055 98,721,229 2,073 
88 NA NA NA NA NA NA NA NA NA 

106-88-7 1,2-Butylene oxide 97 0 0 0 310,195 348,570 264 15,895 674,924 0 
96 0 0 46,792 260,307 350,376 20,524 12,770 690,769 0 
95 0 990 0 330,194 329,270 93 10,804 671,351 0 
88 NA NA NA NA NA NA NA NA NA 

123-72-8 * Butyraldehyde 97 0 1,200 2,864,034 224,224 2,102,870 297,449 376,908 5,866,685 1 
96 0 16,195 2,757,675 26,850 1,905,739 299,503 327,379 5,333,341 210 
95 0 1,300 2,545,861 22,000 1,982,004 169,714 440,778 5,161,657 7 
88 NA NA NA NA NA NA NA NA NA 

7440-43-9 Cadmium 97 1,090,072 310,225 0 0 33,925 10,497 128,622 1,573,341 0 
96 504,123 398,532 0 0 67,708 19,511 112,167 1,102,041 0 
95 1,471,697 538,690 29,191 633 91,725 53,384 74,015 2,259,335 3,911 
88 NA NA NA NA NA NA NA NA NA 

-- Cadmium 97 7,937,874 1,255,346 0 1,501 6,647,787 44,755 2,233,696 18,120,959 66,080 
compounds 96 7,832,833 7'98,133 0 1,613 68,806 65,732 1,672,270 10,439,387 6,322 

95 8,221,108 1,416,852' 0 1,082 86,561 141,412 2,202,701 12,069,716 11,697 
88 NA NA NA NA NA NA NA NA NA 

156-62-7 * Calcium 97 0 8,365 0 0 0 0 101 8,466 0 
cyanamide 96 0 0 0 0 0 0 I I 0 

95 0 0 0 0 0 0 6 6 0 
88 NA NA NA NA NA NA NA NA NA 

133-06-2 * Captan 97 3,580 0 0 0 9,700 540 6,099 19,919 0 
96 4,644 0 0 0 9,500 I, 119 14,046 29,309 0 
95 5,070 0 0 0 9,834 1,072 7,479 23,455 0 
88 NA NA NA NA NA NA NA NA NA 

63-25-2 • Carbary) 97 63,043 0 77,740 630 669,175 29,709 13,029 853,326 15,493 
96 46,896 0 458,932 0 437,614 28,463 13,765 985,670 0 
95 36,618 0 0 0 467,593 7,885 32,697 544,793 0 
88 NA NA NA NA NA NA NA NA NA 

I 563-66-2 * Carbofuran 97 0 0 0 0 3 29,338 8,728 38,069 0 
96 0 0 0 0 3 59,343 2,877 62,223 0 
95 0 0 0 1 3 47,158 8,222 55,384 I 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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l~~~l"l lllihapter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

b Ta le 3-SA. TR I 0 It n-s e an d Off "t R I b Ch -SI e e eases, >Y I 1988 d 1995 1997 em1ca, an - f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chcmh:al Year Forms Emissions Discharges Injection to Land Releases Disposal ·Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
75-15-0 • Carbon disulfide 97 92 50,984,954 28,651 517,565 5 51,531,175 32,503 51,563,678 

96 93 72,782,220 66,555 3,788 270 72,852,833 19,097 72,871,930 

95 90 84,120,530 39,864 3,985 265 84,164,644 2,949 84,167,593 
88 88 124,109,904 39,501 13,400 43,436 124,206,241 58,473 124,264,714 

56-23-S • Carbon 97 65 357,499 315 32,958 135 390,907 18,947 409,854 

tetrachloride 96 64 350,846 215 44,515 0 395,576 9,245 404,821 
95 70 394,176 717 53,966 0 448,859 7,735 456,594 
88 95 3,795,248 15,627 98,050 14,759 3,923,684 49,703 3,973,387 

463-58-1 Carbonyl sulfide 97 77 21,081,227 0 0 0 21,081,227 0 21,081,227 
96 72 20,106,987 0 0 0 20,106,987 0 20,106,987 
95 63 17,807,907 0 0 0 17,807,907 0 17,807,907 
88 38 25,954,103 0 0 0 25,954,103 0 25,954,103 

5234-68-4 • Carboxin 97 3 7 0 0 0 7 142 149 
96 3 8 0 0 0 8 384 392 
95 3 8 0 0 0 8 428 436 
88 NR NR NR NR NR NR NR NR 

120-80-9 Catcchol 97 135 6,673 22,660 0 1,830 31,163 337 31,500 
96 130 5,306 24,784 0 2,219 32,309 239 32,548 
95 126 3,457 24,747 0 3,729 31,933 563 32,496 
88 113 3,789 320,546 0 84,332 408,667 89,474 498,141 

133-90-4 • Chloramben 97 No reports received 
96 No reports received 
95 No reports received 
88 1 1,418 250 0 0 1,668 1,159 2,827 

51-14-9 • Chlordane 97 No reports received 
96 I 660 95 0 0 755 0 755 
95 I 823 22 0 0 845 0 845 
88 2 2,698 4 4,262 0 6,964 0 6,964 

115-28-6 Chlorendic acid 97 2 49 0 0 0 49 0 49 
96 2 43 0 0 0 43 0 43 
95 I 6 0 0 0 6 0 6 
88 NR NR NR NR NR NR NR NR 

90982-32-4 • Chlorimuron ethyl 97 2 8 0 0 0 8 0 8 
96 1 1 0 0 0 I 0 I 
95 I I 0 0 0 I 0 I 
88 NR NR NR NR NR NR NR NR 

Note: On-site Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofForm R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sitc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: nol reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. · 
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Chapter 3 -- Year-to-Year Comparison of Toxics Release Inventory Data ~iiil 
Table 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

"' ,. 

Quantity Total Non-

CAS Rec;i:cled Ene!!:i: Rec~ver;i: Treated 
Released Production- Production-
On-and related Waste related Waste 

Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

75-15-0 * Carbon disulfide 97 24,187,118 442 I 0,044,054 . 385,297 27,944,668 271,540 50,848,980 113,682,099 29,778 
96 19,122,418 395 6,776,413 290,280 18,928,988 317,618 73,198,714 118,634,826 41,700 
95 20,874,450 18 5,775,132 368,509 16,592,458 366,465 84,737,695 128,714,727 154,890 
88 NA NA NA NA NA NA NA NA NA. 

' 

56-23-5 ~. Carbon 97 2,801,998 139,227 983,907 37,782 42,300,623 1,158,420 382,418 47,804,375 11,773 

: tetrachloride 96 2,073,632 128,701 1,050,op 31,331 41,761,616 1,592,636 391,944 47,029,877 13,782 
95 1,677,422 3•65,067 317,149. 50,068 52,783,870 730,882 436,696 56,361,154 34,522 
88 NA NA NA NA NA NA NA NA NA 

463-58-1 Carbonyl sulfide 97 0 0 2,286,198 0 16,734,387 25 21,206,950 40,227,560 0 
96 0 0 1,805,617 0 15,751,155 5,900 20,222,630 37,785,302 0 
95 0 0 1,508,252 0 14,242,854 16,000 18,652,262 34,419,368 1 
88 NA NA NA NA NA NA NA NA NA 

5234-68-4 * Carboxin 97 1,017 0 0 0 0 360 149 1,526 0 
96 2,604 0 0 0 0 392 392 3,388 0 
95 2,817 0 0 0 0 402 436 3,655 0 
88 NA NA NA NA NA NA NA NA NA 

120-80-9 Catechol 97 0 10,813 10,008,900 96,059 4,046,473 61,960 35,836 14,260,041 660 
96 0 0 11,260,377 32,079. 3,731,658 27,096 36,688 15,087,898 0 
95 0 0 7,329,290 94,995 1,481,057 54,221 68,220 9,027,783 2,772 
88 NA NA NA NA NA NA NA NA NA 

133-90-4 * Chloramben 97 No reports receivedl 
96 No reports receivedl 
95 No reports receivedl 
88 NA NA NA NA NA NA NA NA NA 

57-74-9 * Chlordane 97 No reports received! 
96 0 0 0 0 4,150 84 755 4,989 0 
95 0 0 0 0 5,150 95 845 6,090 0 
88 NA NA NA NA NA NA NA NA NA 

115-28-6 Chlorendic acid 97 0 0 0 0 0 914 49 963 0 
96 0 0 0 0 0 553 43 596 0 
95 0 0 0 0 0 488 6 494 0 
88 NA NA NA NA NA NA NA NA NA 

90982-32-4 * Chlorimuron ethyl 97 0 0 0 0 0 16,223 8 16,231 0 
96 0 0 0 0 0 36,604 1 36,605 0 
95 0 0 0 0 0 5,838 1 5,839 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. . 
NA: not applicable (waste management data not required to be reported for 19.88 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pestic:ide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. · 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3-BA TRI 0 it a e . n-s e an d Off •t R I •SI e e eases, b Ch 1y I 1988 d 1995 1997 em1ca, an - f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

7782-50-5 • Chlorine 97 1,257 64,419,432 301,119 60,595 73,776 64,854,922 46,946 64,901,868 
96 1,323 66,404,743 466,475 74,196 372,788 67,318,202 21,045 67,339,247 
95 1,373 65,770,630 413,441 74,124 64,095 66,322,290 40,771 66,363,061 
88 1,800 133,085,601 6,622,187 107,624 439,547 140,254,959 1,003,531 141,258,490 

10049·04-4 • Chlorine dioxide 97 126 1,311,372 58 0 0 1,311,430 0 1,311,430 
96 125 1,210,625 0 0 0 1,210,625 0 1,210,625 

95 127 1,303,526 5 0 0 1,303,531 0 1,303,531 

88 122 12,251,050 2,350 0 41,000 12,294,400 41,750 12,336,150 

79· 11 ·8 • Chloroaeetic acid 97 30 6,125 8 0 19,746 25,879 500 26,379 

96 29 6,432 2 0 250 6,684 255 6,939 
95 30 6,474 11,121 0 0 17,595 600 18,195 
88 37 26,819 850 JO 0 27,679 2,506 30,185 

4080-31-3 • J..(3-Chloroallyl}- 97 14 549 21 0 672 1,242 4,804 6,046 
3,5,1- triaza-1- 96 9 60 15 0 607 682 4,582 5,264 
az1onia- 95 7 93 10 0 521 624 2,514 3,138 
adamantane 88 NR NR NR NR NR NR NR NR 
chloride 

106-47-8 • p-Chloroaniline 97 4 15,332 869 0 5 16,206 0 16,206 
96 3 144 407 0 5 556 0 556 

95 4 267 827 0 0 1,094 11 1,105 
88 NR NR NR NR NR NR NR NR 

I 08·90-7 • Chlorobenzene 97 76 962,904 1,217 113,901 1,550 1,079,572 105,300 1,184,872 
96 76 1,230,686 2,086 68,701 5 1,301,478 106,844 1,408,322 

95 61 1,132,063 1,850 27,405 5 1,161,323 92,582 1,253,905 
88 66 4,375,887 98,354 84,457 4,127 4,562,825 117,624 4,680,449 

75-68-3 l-Chloro-1, 1 • 97 27 5,964,553 193 0 0 5,964,746 14,550 5,979,296 

dinuoroethane 96 28 6,406,031 2,858 0 0 6,408,889 14,450 6,423,339 
(HCFC-142b) 95 25 6,954,443 771 6 0 6,955,220 21,600 6,976,820 

88 NR NR NR NR NR NR NR NR 

15-45·6 • Chlorodinuoro- 97 231 8,929,443 3,650 0 1 8,933,094 73,609 9,006,703 
methane 96 242 10,094,174 2,538 0 1 10,096,713 54,200 10,150,913 

(HCFC-22) 95 241 12,550,871 2,279 22 I 12,553,173 55,084 12,608,257 
88 NR NR NR NR NR NR NR NR 

75-00-3 Ch loroethane 97 51 2,532,822 905 0 0 2,533,727 5,128 2,538,855 
96 54 2,770,560 285 92 0 2,770,937 4,900 2,775,837 
95 54 2,764,049 2,320 0 116 2,766,485 4,400 2,770,885 
88 50 4,887,215 27,448 1,510 1 4,916,174 32,260 4,948,434 

Note: On-site Releases from Section S ofForm R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - Year-to-Year Comparison of Toxics Release lnventoty Data ~iiil 
Table 3-88 Quantities of TRI Chemicals in Waste by Chemical, 1988 and 1995-1997, continued 

' 
Quantity Total Non-
Released Production- Production-

CAS Rec~cled Ene!:S~ Recove!:l'. Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
7782-50-5 * Chlorine 97 79,099,777 111,317 0 2,161 229,962,293 1,106,905 64,957,305 375,239,758 40,564 

96 82,275,726 751,497 4,000 14,348 259,650,832 1,250,183 67,361,102 411,307,688 20,229 
95 84,997,609 l,7!)),968 499 1,585 220,212,624 1,179,749 66,341,058 374,525,092 13,336 
88 NA NA NA NA NA NA NA NA NA 

I 0049-04-4 * Chlorine dioxide 97 3,868,805 0 0 0 52,622,530 6,000 1,333,906 57,831,241 2,095 
96 2,242,600 0 0 0 51,143,368 16,000 1,357,715 54,759,683 10,499 
95 2,446,060 0 0 0 40,375,897 0 1,325,311 44,147,268 3,932 
88 NA NA NA NA NA NA NA NA NA 

79-11-8 * Chloroacetic acid 97 37,000 0 0 0 1,290,589 20,014 6,421 1,354,024 700 
96 42,416 0 0 0 1,636,9!0 124 6,756 1,686,206 550 
95 25,013 0 0 0 1,331,388 2,726 17,712 1,376,839 0 
88 NA NA NA NA NA NA NA NA NA 

4080-31-3 * 1-(3-Chloroallyl)- 97 31,708 0 0 0 2,404 15,666 7,105 56,883 0 
3,5,7-triaza-1- 96 9,900 0 0 0 1,080 6,400 5,275 22,655 0 
azionia- 95 2,700 0 0 0 720 4,700 3,570 11,690 0 
adamantane 88 NA NA NA NA NA NA NA NA NA 
chloride 

106-47-8 * p-Chloroaniline 97 0 0 46,000 400 0 5,815 16,898 69,113 0 
96 0 0 0 455 411 9,226 1,367 11,459 0 
95 0 0 0 540 0 120,301 940 121,781 0 
88 NA NA NA NA NA NA NA NA NA 

108-90-7 * Chlorobenzene 97 5,571,993 1,492,007 6,799,180 1,359,228 10,248,621 3,422,433 1,118,897 30,012,359 3,374 
96 5,742,719 1,6i3,818 2,870,143 607,803 11,519,200 2,860,128 1,363,084 26,576,895 6,589 
95 9,123,869 1,0116,982 1,978,757 1,366,145 11,231,684 1,503,368 1,242,672 27,463,477 20,610 
88 NA NA NA NA NA NA NA NA NA 

-
75-68-3 l-Chloro-1, 1- 97 0 25,169 0 5,000 272,446 97,136 5,986,413 6,386,164 30,300 

difluoroethane 96 13,140 14,000 0 21 154,810 42,968 6,439,262 6,664,201 24,480 
(HCFC-142b) 95 52,560 0 0 320 304,070 26,330 6,933,797 7,317,077 459 

88 NA NA NA NA NA NA NA NA NA 

75-45-6 * Chlorodifluoro- 97 1,787,283 2(ll,044 0 250 469,293 ~24,199 8,930,366 11,712,435 155,681 
methane 96 4,647,033 229,798 0 721 556,776 296,699 10,036,817 15,767,844 160,267 

(HCFC-22) 95 2,374,126 242,086 0 27,002 401,771 258,992 12,445,343 15,749,320 190,653 
88 NA NA NA NA NA NA NA NA NA 

75-00-3 Chloroethane 97 3,923,357 165,400 8,196,910 41,817 31,313,445 576,354 2,536,920 46,754,203 1,888 
96 3,909,753 154,153 12,244,253 39,686 28,988,635 496,976 2,771,665 48,605,121 15,434 
95 2,321,094 155,726 13,500,359 45,855 28,073,797 491,378 2,770,574 47,358,783 8,570 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. · 
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T bl 3-SA TRI 0 it d Off "t R I b Ch I 1988 d 1995 1997 f d a e . n-s e an ·SI e e eases, 1y em1ca, an - , con mue 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
67-66-3 • Chloroform 97 144 7,205,396 164,654 26,954 7,524 7,404,528 14,498 7,419,026 

96 158 9,353,768 341,066 45,387 7,735 9,747,956 38,868 9,786,824 

95 160 10,275,914 330,352 33,276 4,297 10,643,839 6,636 10,650,475 

88 169 25,988,609 1,114,965 36,000 68,647 27,208,221 143,124 27,351,345 

74-87-3 • Chloromethane 97 98 3,259,431 1,608 186,931 59 3,448,029 205 3,448,234 

96 102 4,467,830 803 99,705 80 4,568,418 392 4,568,810 
95 108 4,383,749 57,425 50,198 35 4,491,407 1,557 4,492,964 
88 81 11,567,647 115,985 165,250 0 11,848,882 59,140 11,908,022 

107-30-2 Chloromcthyl 97 3 4,155 5 0 0 4,160 54 4,214 
methyl ether 96 3 2,841 7 0 0 2,848 70 2,918 

95 3 2,865 IO 0 0 2,875 70 2,945 
88 4 3,033 0 0 0 3,033 0 3,033 

S63-47-3 3-Chloro-2-methyl- 97 3 25,982 0 0 0 25,982 0 25,982 
1-propene 96 3 23,007 0 0 0 23,007 <i 23,007 

95 3 19,859 0 0 0 19,859 0 19,859 
88 NR NR NR NR NR NR NR NR 

- Chlorophenols 97 6 4,779 16 92,980 0 97,775 839 98,614 
96 6 4,775 13 113,554 0 118,~42 2,290 120,632 
95 9 4,997 30 !05,687 0 110,714 940 111,654 
88 9 2,573 272 71,554 0 74,399 2 74,401 

76-06-2 • Chloropicrin 97 16 I0,147 0 0 0 10,147 10,700 20,847 
96 16 11,773 0 0 0 11,773 216 11,989 
95 15 11,229 0 0 0 11,229 36 11,265 
88 NR NR NR NR NR NR NR NR 

126-99·8 Chloroprene 97 11 996,060 0 94,000 0 1,090,060 0 1,090,060 
96 14 1,Q70,147 5 120,000 8,640 1,198,792 8,640 1,207,432 
95 14 983,888 0 60,000 5,104 1,048,992 7,102 1,056,094 
88 13 1,948,008 287 68,792 0 2,017,087 0 2,017,087 

354-25·6 l-Chloro-1, 1,2,2- 97 3 549,113 0 0 0 549,113 0 549,113 
tetranuoroethane 96 7 596,466 65 0 0 596,531 0 596,531 
(HCFC-124a} 95 4 504,553 0 0 0 504,553 0 504,553 

88 NR NR NR NR NR NR NR NR 

2837-89-0 2-Chloro-l, 1, I ,2- 97 20 865,860 5 0 0 865,865 0 865,865 
tctm fluoroethane 96 17 904,474 961 0 0 905,435 0 905,435 
(HCFC-124) 95 11 752,215 1,255 0 0 753,470 0 753,470 

88 NR NR NR NR NR NR NR NR 

Note: On·sltc Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On-
sltc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. ' 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticidc Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. · 
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Chapter 3 - Year-to-Year Comparison of Toxics Release lnve-ry Data ~iiil 
-able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988and1995-1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Recl'.cled Ene!ll'. Recovea Treated On-and related Waste related Waste 
Number Chemical Year On-site Otr-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
67-66-3 • Chlorofonn 97 5,675,765 735,446 5,823,214 314,634 16,142,192 1,548,310 7,389,584 37,629,145 17,372 

96 6,039,162 677,733 8,887,218 188,162 13,454,140 2,486,020 9,647,575 41,380,010 48,414 
95 5,138,816 17:5,713 17,187,219 103,558 17,351,138 2,061,635 10,608,511 52,626,590 27,205 

88 NA NA NA NA NA NA NA NA NA 

74-87-3 * Chloromethane 97 3,181,750 4,750 3,252,115 8,489 6,038,027 318,569 3,357,148 16,160,848 25,468 
96 2,999,190 0 4,492,933 6,194 12,991,668 263,121 4,736,604 25,489,710 7,420 
95 2,803,788 650 4,421,896 4,505 14,313,676 240,406 4,482,520 26,267,441 7,916 
88 NA NA NA NA NA NA NA NA NA 

107-30-2 . Chloromethyl 97 0 0 0 0 12,823 0 4,227 17,050 0 
methyl ether 96 0 0 0 0 8,220 0 2,917 11,137 0 

95 0 0 0 0 15,900 0 2,909 18,809 0 
88 NA NA NA NA NA NA NA NA NA 

563-47-3 3-Chloro-2-methyl- 97 0 0 0 0 625,186 14,191 25,983 665,360 0 
1-propene 96 0 0 0 0 345,271 52,312 23,007 420,590 0 

95 0 0 0 0 544,134 14,819 19,859 578,812 IO 

88 NA NA NA NA NA NA NA NA NA 

-- Chlorophenols 97 2,897,377 0 0 100 237,504 5,540 97,871 3,238,392 749 
96 2,486,786 0 0 670 207,215 8,698 119,475 2,822,844 1,161 
95 2,919,075 0 0 6,400 237,484 26,212 109,847 3,299,018 1,776 
88 '.NA NA NA NA NA NA NA NA NA 

' 
76-06-2 • Chloropicrin 97 2,210 0 0 0 343 1,469 20,781 24,803 14 

96 29,902 0 0 64 365 370 11,812 42,513 0 
95 9,981 0 0 54 441 34,387 10,434 55,297 0 
88 NA NA NA NA NA NA NA NA NA 

126-99-8 Chloroprene 97 0 374,960 1,226,280 2,599 8,601,500 431,665 1,089,960 11,726,964 30 
96 0 280,127 944,336 14,010 7,250,217 268,995 1,198,785 9,956,470 50 
95 0 480,972 26,280 9,105 4,233,572 138,421 1,050,975 5,939,325 515 
88 NA NA NA NA NA NA NA NA NA 

354-25-6 1-Chloro-l, 1,2,2- 97 0 0 0 0 37,725 0 548,521 586,246 0 
tetrafluoroethane 96 0 0 0 0 33,195 0 596,019 629,214 312 

. (HCFC-124a) 95 0 0 0 0 1,725 0 504,011 505,736 0 
88 NA NA NA NA NA NA NA NA NA 

2837-89-0 2-Chloro-1, I, 1,2- 97 0 267,438 0 0 34,892 20,753 868,043 1,191,126 0 
tetra fluoroethane 96 184,882 22(i,700 0 0 183,025 39,799 904,800 1,539,206 618 
(HCFC-124) 95 0 239,200 0 0 193,194 35,816 753,296 1,221,506 400 

88 NA NA NA NA NA NA NA NA NA 

'llote: Data from Section 8 (Current Year) of Form R. 
'l"A: not applicable (waste management data not required to be reported for 1988 reporting year). 
: Chemicals that are currently active ingredients.in EPA's Pesticide Product lnfonnation System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)Active Ingredients, including Special Review; Canceled/Denied or Suspended, and Restricted 
Jse Pesticides. 
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liii~hapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3-SA TRI 0 it a e . n-s e an d Off it R I b Ch -s e e eases, •Y I 1988 d 1995 1997 em1ca, an . f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to L1md Releases Disposal Releases 

Number Pounds Pounds Pounds Pom:ids, pounds Pounds Pounds 
1897-45·6 • Chlorothalonil 97 19 7,914 83 0 0 

. ,. 
7,,997 171,838 179,835 

96 25 9,346 22 0 1,670 11,038 253,395 264,433 
95 25 7,440 35 0 750 8,225 97,420 105,645 
88 10 28,476 250 0 0 28,726 396,274 425,000 

75-88-7 2·Chloro-l, l, l- 97 4 23,310 60 0 0 23,370 80 23,450 

trinuorocthane 96 3 34,213 0 0 0 34,213 0 34,213 
(HCFC-133a) 95 2 35,523 0 0 0 35,523 0 35,523 

88 NR NR NR NR NR NR NR NR 

75.72.9 Chlo.rotrifl uoro- 97 1 16,900 5 0 0 16,905 0 16,905 
methane (CFC-13) 96 1 9,350 250 0 0 9,600 0 9,600 

95 1 250 0 0 0 250 0 250 
88 NR NR NR NR NR NR NR NR 

5598-13.0 • Chlorpyrifos 97 4 1,000 0 0 0 1,000 0 1,000 
methyl 96 5 2,010 0 0 3,653 5,663 0 5,663 

95 4 510 0 0 6,000 6,510 0 6,510 
88 NR NR NR NR NR NR NR NR 

64902-72·3 • Chlorsulfuron 97 1 1 0 0 0 1 0 1 
96 1 1 0 0 0 I 0 I 
95 1 1 0 0 0 1 0 I 
88 NR NR NR NR NR NR NR NR 

7440-47-3 Chromium 97 1,845 572,772 11,805 I 453,656 1,038,234 5,962,093 7,000,327 

96 1,861 445,080 574,396 7 761,711 1,781,194 5,676,360 7,457,554 

95 1,913 411,671 17,220 33 1,106,233 1,535,157 5,533,193 7,068,350 
88 1,250 566,202 75,192 2,249 9,282,766 9,926,409 11,693,176 21,619,585 

- Chromium 97 1,460 387,028 99,497 1,131,559 29,326,433 30,944,517 19,465,080 50,409,597 

compounds 96 1,415 369,806 137,732 37,422 26,494,593 27,039,553 14,537,450 41,577,003 

95 1,439 643,539 137,235 60,747 22,180,960 23,022,481 19,971,318 42,993,799 

88 1,210 763,353 326,277 52,653 30,938·, I 06 32,080,389 14,895,062 46,975,451 

6459-94-5 C.1. Acid Red 114 97 2 0 0 0 0 0 0 0 
96 No reports received 
95 I 0 0 0 0. 0 0 0 
88 NR NR NR NR NR NR NR NR 

569·64-2 • CJ. Basic Green 4 97 3 15 0 0 0 15 750 765 
96 2 5 0 0 0 5 0 5 
95 2 5 0 0 0 5 0 5 
88 6 750 0 0 0 750 250 1,000 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site L11:nd Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - lrear-to-Year Comparison of Toxics Release Inventory Data ~iill 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-

CAS RecJ::Cled EnergJ:: Recove!l'. Treated 
Released Production- Production-
On-and related Waste related Waste 

Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds Poninds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

1897-45-6 * Chlorothalqnil 97 2,445 0 0 0 18,720 144,424 180,811 346,400 180 
96 2,016 148 0 o. 25,902 272,955 264,168 565,189 2,469 
95 5,339 0 0 2,294 24,716 139,966 102,279 274,594 1 

&8 NA NA NA NA NA NA NA NA NA 

75-88-7 2-Chloro-l, 1, 1- 97 0 0 0 0 8,700 17,158 23,700 49,558 8 
trifluoroethane 96 0 0 0 0 0 16,571 34,298 50,869 0 
(HCFC-133a) 95 0 0 0 0 0 0 35,608 35,608 0 

88 NA NA NA NA NA NA NA NA NA 

75-72-9 Chlorotrifl uoro- 97 0 0 0 0 0 0 16,910 16,910 0 
methane (Cf~-13) 96 0 0 0 0 0 0 9,500 9,500 0 

~5 0 0 0 0 0 0 30 30 0 
88 NA NA NA NA NA NA NA NA NA 

5598-13-0 * Chlorpyrifos 97 2,000 0 0 0 0 2,233 1,000 5,233 0 
methyl 96 2,692 0 0 0 0 8,775 6,502 17,969 0 

9.5 400 0 0 0 0 6,095 6,402 12,897 0 

&8 NA NA NA NA NA NA NA NA NA 

64902-72-3 * Chlorsulfuron 97 0 0 0 0 0 7,173 I 7,174 0 
96 0 0 0 0 0 9,807 I 9,808 0 
95 0 0 0 0 0 3,444 1 3,445 0 
88 NA NA NA NA NA NA NA NA NA 

7440-47-3 Chromium 97 26,785,710 98,912,248 70,198 310 293,650 850,114 6,903,128 133,815,358 184,283 
96 30,630,739 90,071,592 34,195 1,254 316,631 1,347,530 6,956,459 129,358,400 12,182 
95 29,309,918 99,412,477 9,781,278 51,738 399,607 1,657,703 7,847,861 148,460,582 41,365 

~8 NA NA NA NA NA NA NA NA NA 

- Chromium 9,7 30,112,660 33,983,201 74,023 61,643 l,39i,548 5,461,721 43,054,737 114,139,533 1,155,182 
compounds jlq 25,719,310 29,726,726 27,254 73,493 5,417,791 3,216,875 39,135,841 103,317,290 867,704 

95 36,626,812 40,398,253 44,280 68,741 94,214,040 3,527,891 38,849,665 213,729,682 1,658,100 
88 NA NA NA NA NA NA NA NA NA 

6459-94-5 C.I. Acid Red 114 9,7 0 0 0 0 0 0 0 0 0 
96 No reports received 
95 0 0 0 0 0 0 0 0 0 
8~ NA NA NA NA NA NA NA NA NA 

569-64-2 * CJ. Basic Qreen 4 9,1 0 0 0 0 0 998 20 1,018 0 
96 0 0 0 0 100 499 10 609 0 
95 0 0 0 0 110 499 10 619 0 
88 NA NA NA NA NA NA NA NA NA 

'IJote: Data from Section 8 (Current Year) of Form R. 
'JA: not applicable (waste management data not required to be reported for 1988 reporting year). 

Chemicals that are currently active ingredients in EPA's Pesticidu Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Jse Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

Table 3-SA. TRI On-s te and Off-site Releases, bv Ch emica, 1988 an d 1995-19 97 f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
989-38-8 C.I. Basic Red 1 97 1 0 0 0 0 0 0 0 

96 2 0 0 0 0 0 668 668 
9S 2 0 0 0 0 0 668 668 
88 No reports received 

28407-37-6 C.I. Direct 97 6 10 JO 0 0 20 2,489 2,S09 
Blue218 96 4 10 6 0 0 16 1,400 1,416 

9S 6 10 6 0 0 16 1,400 1,416 
88 NR NR NR NR NR NR NR NR 

16071-86-6 C.I. Direct 97 No reports received 
Brown9S 96 No reports received 

9S 1 0 0 0 0 0 0 0 
88 No reports received 

-2832-40.8 C.I. Disperse 97 4 338 29 0 0 367 S93 960 
Yellow3 96 3 452 28 0 0 480 S94 1,074 

9S 3 4SO 27 0 0 477 1,061 l,S38 
88 I 398 302 0 0 700 899 1,S99 

' 

81-88-9 CJ. Food Red IS 97 2 0 0 0 0 0 0 0 
96 2 0 0 0 0 0 0 0 
9S 2 0 0 0 0 0 0 0 
88 2 2SO 0 0 0 2SO 0 2SO 

97-56-3 C.1. Solvent 97 1 0 0 0 0 0 0 0 
YeUow3 96 No reports received 

9S I 0 0 0 0 0 0 0 
88 I 2SO 0 0 0 2SO 0 2SO 

842-07-9 CJ.Solvent 97 No reports received 
Yellowl4 96 No reports received 

9S No reports received 
88 2 0 0 0 0 0 0 0 

7440-48-4 Cobalt 97 260 34,9S4 2,164 40 8,994 46,IS2 68S,2S8 731,410 
96 2SS 31,S06 4,S80 0 64,364 100,4SO 168,362 268,812 
9S 2S3 34,294 17,300 0 46,482 98,076 221,839 319,91S 
88 177 44,005 16,744 0 213,204 273,9S3 248,089 522,042 

- Cobalt compounds 97 260 31,406 34,6SO 44,624 631,0S4 741,734 SS7,124 l,298,8S8 
96 240 30,927 27,93S IS,917 486,S99 S61,378 S86,016 1,147,394 
9S 224 29,093 70,392 22,657 4S4,624 S76,766 299,268 876,034 
88 ISO S6,410 63,662 18,SOO 38,960 177,S32 300,641 478,173 

Note: On-site Releases from Section 5 ofFonn R. Off-site Releases are from Sect10n 6 (transfers off-site to disposal) ofForm R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applic::ible (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Infonnation System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data ~Wil 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

.. , 

Quantity Total Non-

'CAS Re!:J::cled Enerl:l'. Recove!l: Treated 
Released ~roduction- Production-

! On-and related Waste related Waste 
Number Chemical Year On-site OIT-site On-site OIT-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
989-38-8 C.I. Basic Red 1 97 0 0 0 0 0 0 0 0 0 

96 0 0 0 40 O· 263 668 971 0 
95 0 0 0 54 0 289 668 1,011 0 
88 No reports received 

28407~37-6 C.I. Direct 97 2 0 0 0 374 1,531 3,688 5,595 0 
Blue218 96 0 0 0 0 639 74 4,442 5,155 0 

95 5 0 0 0 619 5,151 1,411 7,186 0 
88 NA NA NA NA NA NA NA NA NA 

16071-86-6 C.I. Direct 97 No reports received 
Brown95 96 No reports received 

95 0 0 0 0 0 0 0 0 0 
88 No reports received 

2832-40-8 c.r.pisperse 97 0 0 0 0 0 3,664 960 4,624 0 
Yellow3 ?6 0 0 0 0 0 5,886 1,074 6,960 0 

95 0 0 0 0 1,061 5,189 1,410 7,660 0 
88 NA NA NA NA NA NA NA NA NA 

81-88-9 C.I. Food Red 15 97 0 0 0 0 0 0 0 0 o. 
96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA ·-

97-56-3 C.I. Solvent 97 0 0 0 0 0 0 0 0 0 
Yellow3 96 No reports received 

95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

842-07-9 C.I. Solvent 97 No reports received 
Yellow 14 96 No reports received 

95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

7440-48-4 Cobalt 97 4,423,572 7,919,086 0 0 147,031 24,592 277,126 12, 791,407 3 
96 3,782,710 7,031,616 0 0 147,007 52,132 307,041 11,320,506 0 
95 3,577,817 11,71!4,639 0 1 379,265 85,327 232,604 16,059,653 0 
88 NA NA NA NA NA NA NA NA NA 

-- Cobalt compounds 97 503,731 1,972,586 0 6,773 1,209,764 57,859 1,304,459 5,055,172 1,404 
96 215,762 1,959,664 0 6,675 1,107,761 92,924 1,107,388 4,490,174 130 
95 222,882 1,573,341 0 6,087 1,394,877 86,932 816,222 4,100,341 4,230 
88 NA NA NA NA NA NA NA NA NA 

'fote: Data from Section 8 (Current Year) of Form R. 
"l'A: not applicable (waste management data not required to. be reported for 1988 reporting year). 
· Chemicals that. are currently active ingredients in EP ~s Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
ederal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use Pesticides. 
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liii~hapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3-SA TRI 0 It a 0 . n-s e an d Off •t R I b Ch ·SI e e eases, •Y I 1988 d 1995 1997 em1ca, an - f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
7440-50-8 • Copper 97 2,712 892,348 40,4S7 S7,S13 1,772,586 2,762,904 18,378,47S 21,141,379 

96 2,720 S,037,484 49,771 41,032 3,338,006 8,466,293 13,493,129 21,9S9,422 
9S 2,726 1,208,172 43,261 29,787 l,6S8,434 2,939,6S4 14,928,480 17,868,134 
88 1,970 l,S2S,31 I llS,641 IS,6Sl I0,466,17S 12,122,778 17,288,9SS 29,411,733 

- Copper 97 1,488 5,488,173 IOS,892 237,184 38,168,231 43,999,480 10,770,3SO S4,769,830 

compounds 96 1,436 1,09S,S98 7S,768 298,693 47,636,870 49,106,929 8,S03,303 S7,610,232 

9S 1,420 2,019,686 8S,774 264,8S2 40,760,9S8 43,131,270 9,071,879 S2,203,149 

88 1,042 3,IS7,209 18S,292 16S,9S7 29,683,607 33,192,06S 14,132,348 47,324,413 

8001-58-9 • Creosote 97 77 1,288,999 8,4S2 0 27,930 l,32S,381 2,301,96S 3,627,346 

96 80 924,873 9,120 0 710 934,703 7,333,126 8,267,829 

9S 8S 928,376 8,427 0 500 937,303 2,S9S,S70 3,S32,873 

88 NR NR NR NR NR NR NR NR 

120-71-8 p-Cresidinc 97 4 3,027 0 0 0 3,027 2,100 S,127 
96 s 3,46S 0 0 0 3,46S 0 3,46S 
9S s 4,606 0 0 0 4,606 2,200 6,806 
88 6 7,080 250 0 750 8,080 4,700 12,780 

108-394 • m-Cresol 97 24 S4,374 139 430,000 0 484,S13 2,694 487,207 

96 27 41,224 1,633 S20,000 0 S62,8S7 1,473 S64,330 

9S 29 48,000 1,67S 680,000 0 729,67S 3,218 732,893 

88 IS 18,432 283 0 4SS 19,170 13,S03 32,673 

95-48-7 o-Cresol 97 24 10,091 40 260,000 0 270,131 16,440 286,571 

96 19 8,291 84S 440,000 0 449,136 4,2S7 4S3,393 

9S 23 12,42S 82 S90,000 0 602,S07 S,2S7 607,764 

88 28 89,793 448 0 1,667 91,908 12,4S8 104,366 

10644-5 p-Cresol 97 28 Sl,348 SI 263,000 110 314,S09 78,311 392,820 

96 29 41,796 825 262,SOO 361 305,482 13,462 318,944 
95 30 45,433 1,066 342,500 0 388,999 3,168 392,167 
88 18 640,703 1,143 1S2,000 62,291 8S6,137 643 8S6,780 

1319-77-3 • Crcsol 97 143 1,669,098 7,693 l,233,0S8 2,716 2,912,S6S 16,381 2,928,946 
(mixed isomers) 96 146 1,717,361 10,234 711,0S6 1,969 2,440,620 20,24S 2,460,86S 

9S IS3 l,606,S60 15,011 648,882 2,3SO 2,272,803 47,0S9 2,319,862 
88 110 779,IOS 6,764 1,804,060 4,512 2,S94,441 483,488 3,077,929 

4170-30-3 • Crotonaldehydc 97 7 3S,14S 1,200 1,400 0 37,74S 0 37,74S 
96 7 S7,6S3 1,600 61,900 0 121,1S3 0 121,1S3 
9S 7 IOl,S79 680 391,500 0 493,7S9 0 493,7S9 
88 NR NR NR NR NR NR NR NR 

Nole: On-site Releases from Section 5 ofForm R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofForm R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Jnscclicidc, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pcsllcidcs. 
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Chapter 3 - Year-to-Year Compafison of Toxics Release Inventory Data ~iiil 
able 3-88. Quantities of TRI Chemicals in Waste, lby Chemical, 1988 and 1995-1997, continued 

Quantity Total Non· 

Treat~d 
Released Production- Production-

CAS Recycled Energy Recovery On-and related Waste related Waste 
Number Chemical Year On-site (Jiff-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
7440-50-8 * Copper 97 603,925,697 783,470,245 225,424 3,551,787 41,296,581 2,006,069 9,658,847 1,444, 134,650 368,800 

96 710,144,737 774,457,246 123,097 47,018 39,936,554 1,693,773 12,978,701 1,539,381,126 69,590 

95 607,914,418 778,338,567 506 42,073 41,198,595 1,776,837 11,340,847 1,440,611,843 91,982 

88 NA NA NA NA NA NA NA NA NA 

-- Copper 97 310,075,700 167,470,119 0 25,643 42,125,835 4,452,985 57,625,028 581,775,310 3,073,536 

compounds 96 188,123,141 207,809,632 0 19,548 5,817,034 1,582,760 56,073,403 459,425,518 1,619,905 
95 215,002,488 188,618,241 0 31,078 60,463,597 2,459,760 49,520,858 516,096,022 1,323,102 
88 NA NA NA NA NA NA NA NA NA 

8001-58-9 * Creosote 97 66,432,245 1,700,000 702,717 67,254 865,430,718 362,602 2,606,664 937,302,200 497,301 
96 48,219,156 0 5,500 60,613 19,634,028 399,015 4,168,219 72,486,531 4,754,445 
95 64,447,471 2,180 6,100 94,871 163,131 298,027 3,208,184 68,219,964 322,988 
88 NA NA NA NA NA NA NA NA NA 

120-71-8 p-Cresidine 97 0 0 0 0 0 32,491 5,127 37,618 0 
96 0 0 0 0 0 40,697 3,465 44,162 193 
95 0 0 0 0 0 51,611 6,806 58,417 3,400 
88 NA NA NA NA NA NA NA NA NA 

108-39-4 * m-Cresol 97 1,740,898 930,000 757,870 16,492 553,372 28,850 491,702 4,519,184 6 
96 2,104,414 &20,002 789,240 38,925 229,581 27,824 568,609 4,578,595 41 
95 2,309,373 1,500,001 615,425 17,910 329,024 91,159 737,708 5,600,600 151 
88 NA NA NA NA NA NA NA NA NA 

95-48-7 o-Cresol 97 89,071 0 347,145 1,632 234,441 34,727 424,417 1,131,433 5 
96 97,068 2 299,260 53,685 196,840 52,445 453,584 1,152,884 39 
95 171,098 76 304,801 321 184,032 125,072 606,682 1,392,082 116 
88 NA NA NA NA NA NA NA NA NA 

106-44-5 p-Cresol 97 91,290 780,000 179,023 102,147 1,272,477 78,718 395,224 2,898,879 103 
96 90,880 500,002 430,589 116,622 468,502 409,214 320,100 2,335,909 410 
95 137,136 900,001 454,288 58,641 226,234 985,208 393,474 3,154,982 100 
88 NA NA NA NA NA NA NA NA NA 

1319-77-3 * Cresol 97 339,319 464,967 4,539,730 397,074 9,992,872 275,741 2,888,535 18,898,238 4 
(mixed isomers) 96 502,345 388,441 4;601,076 517,292 14,766,970 252,573 2,420,547 23,449,244 15 

95 1,052,270 1:87,427 5,045,270 637,169 8,558,967 1,143,472 2,203,525 18,828,100 6,809 
88 NA NA NA NA NA NA NA NA NA 

4170-30-3 * Crotonaldehyde 97 0 0 2,317,000 0 501,900 16 37,545 2,856,461 0 
96 0 0 22,600 0 571,700 0 120,873 715,173 0 
95 0 0 0 0 202,400 0 498,820 701,220 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FJFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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b Ta le 3-SAT I 0 ·t R n-s1 e an d Off •t R I b Ch ·SI e e eases, >Y I 1988 d 1995 1997 em1ca, an - f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemlc:al Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

98·82-8 Cumene 97 241 1,474,589 1,343 859 8,245 1,485,036 18,491 1,503,527 
96 243 1,639,968 1,052 3,267 6,850 1,651,137 10,275 1,661,412 
95 237 1,876,779 1,490 9,403 1,102 1,888,774 70,457 1,959,231 
88 118 5,239,958 3,201 30,165 8,591 5,281,915 83,287 5,365,202 

80-15·9 Cumene 97 45 71,106 88 300,000 7,200 378,394 11,25i 389,645 
hydroperoxide 96 40 46,826 26 180,169 6,300 233,321 11,147 244,468 

95 43 72,898 68 280,000 3,400 356,366 9,725 366,091 
88 40 192,523 1,784 371,000 250 565,557 22,944 588,501 

135-20-6 Cupferron 97 I 0 0 0 0 0 0 0 
96 I 0 0 0 0 0 0 0 
95 I 0 0 0 0 0 0 0 

88 4 920 0 0 0 920 0 920 

21725-46-2 • Cyanazine 97 5 1,915 415 0 0 2,330 4,186 6,516 
96 7 1,915 421 0 0 2,336 2,695 5,031 
95 5 991 492 0 0 1,483 2,527 4,010 
88 NR NR NR NR NR NR NR NR 

- Cyanide 97 228 638,507 65,394 3,752,094 103,191 4,559,186 98,604 4,657,790 
compounds 96 227 849,455 108,844 3,477,384 97,938 4,533,621 284,436 4,818,057 

95 239 1,074,717 89,466 4,429,640 18,580 5,612,403 149,438 5,761,841 
88 393 1,248,012 195,244 3,707,326 107,208 5,257,790 581,408 5,839,198 

1134·23·2 • Cycloate 97 3 82 671 71 0 824 158 982 
96 2 49 I 2 0 52 28 80 
95 3 26 1,108 16 0 1,150 242 1,392 
88 NR NR NR NR NR NR NR NR 

110·82-7 • Cyclohexane 97 371 6,500,730 80,765 322,903 17,660 6,922,058 51,600 6,973,658 
96 363 6,889,400 23,605 314,855 5,802 7,233,662 107,136 7,340,798 
95 364 8,086,710 19,108 238,200 10,809 8,354,827 105,429 8,460,256 
88 303 13,984,542 20,071 334,471 38,190 14,377,274 211,575 14,588,849 

108·93-0 • Cyclohexanol 97 27 179,623 420 3,616,560 12 3,796,615 810 3,797,425 
96 23 200,001 122 3,630,080 74 3,830,277 3,221 3,833,498 
95 24 170,168 154 3,623,000 0 3,793,322 70 3,793,392 
88 NR NR NR NR NR NR NR NR 

68359-37-5 • Cyfluthrin 97 2 0 0 0 0 0 0 0 
96 3 26 0 0 350 376 0 376 
95 2 to 0 0 0 JO 0 JO 

88 NR NR NR NR NR NR NR NR 

Nore: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofF01m R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment. including to POTWs. Breakdown of Underground Injection and On
site Land Releases (fen- RCRA Subtitle C landfills) began in 1996 reporting year. · 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 arc not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
*Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal lnsc~ticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3- Year-to-Year Comparison of Toxics Release Inventory Data ~iill 
Table 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

,., 
Quantity Total Non--
Released Production- Production-

CAS Recycled Energy Recovea Treated On-and related Waste related Waste ' 
Number Chemical Year On-site Olrf-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds P·ounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
98-82-8 Cumene 97 17,810,313 104,904 7,920,812 535,051 7,630,812 161,103 1,643,207 35,806,208 8,397 

96 16,076,751 130,250 9,440,498 1,029,651 10,335,977 134,929 1,716,887 38,864,943 13,234 
95 17,285,493 60,160 6,815,013 1,380,577 6,411,952 169,307 2,048,364 34,170,866 2,265 
88 NA NA NA NA NA NA NA NA NA 

80-15-9 Cumene 97 0 0 0 0 513,396 175,021 387,526 1,075,943 1,600 
hydro peroxide 96 0 0 0. 12 550,669 177,787 249,443 977,911 0 

95 0 0 0 6 482,755 21,434 375,758 879,953 0 
88 NA NA NA NA NA NA NA NA NA 

135-20-6 Cupferron 97 0 0 2,595 0 0 0 0 2,595 0 
96 0 0 679 0 0 90 0 769 0 
95 0 0 0 0 0 5,648 0 5,648 0 
88 NA NA NA NA NA NA NA NA NA 

21725-46-2 * Cyanazine 97 0 0 0 10,400 39,000 19,755 6,516 75,671 20,000 
96 0 0 0 0 39,000 24,351 5,508 68,859 0 
95 0 0 0 0 545,000 8,100 3,887 556,987 0 
88 NA NA NA NA NA NA NA NA NA 

-- Cyanide 97 433,269 51,565 7,191,619 2,442 14,844,831 672,091 4,587,333 27,783,150 4,199 
compounds 96 588,476 29,182' 120,114 22 10,953,335 600,541 4,686,097 16,977,767 50,694 

95 664,976 32,526 19,000 3,523 9,107,604 713,792 5,684,283 16,225,704 6,215 
88 NA NA NA NA NA NA NA NA NA 

1134-23-2 * Cycloate 97 0 0 0 0 64 2,007 980 3,051 0 
96 0 0 0 0 0 1,006 80 1,086 0 
95 0 0 0 0 2,000 6,001 1,346 9,347 0 
88 NA NA NA NA NA NA NA NA NA 

110-82-7 * Cyclohexane 97 55,645,913 Bl,524 14,303,721 4,463,196 31,267,815 4,105,909 6,774,856 116,692,934 117,376 
96 61,439,379 500,775 8,021,506 3,065,988 33,947,355 1,909,190 7,236,590 116,120,783 46,227 
95 54,774,021 1,585,367 10,345,060 5,145,025 23,810,493 1,250,210 8,408,537 105,318,713 123,181 
88 NA NA NA NA NA NA NA NA NA 

108-93-0 • Cyclohexanol 97 0 19,759 2,020,445 145,035 272,856 100,776 3,843,305 6,402,176 0 
96 0 0 1,405,718 67,364 208,684 134,247 3,870,276 5,686,289 0 
95 0 0 677,199 9,673 153,667 13,076 3,838,896 4,692,511 0 
88 NA NA NA NA NA NA NA NA NA 

68359-37-5 * Cyfluthrin 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 1,110 1,233 386 2,729 0 
95 0 0 0 0 989 890 20 1,899 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be mported for 1988 reporting year), 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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l~~c~ lllihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T I 3-SA TRI 0 ab e . n-s te an dOff -site RI e eases, by Ch emical, 1988 and 1995-1997, continued 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
94.75.7 • 2,4-D (acetic acid) 97 19 4,991 59 250 255 5,555 6,616 12,171 

96 22 5,989 832 0 255 7,076 6,017 13,093 
95 27 6,888 1,083 250 4,325 12,546 17,430 29,976 
88 28 7,020 549 3,789 38,000 49,358 68,422 117,780 

533-74-4 • Dazomet 97 16 0 0 0 0 0 1,850 1,850 
96 11 648 197 0 0 845 4,900 5,745 
95 11 1,042 230 0 0 1,272 2,578 3,850 
88 NR NR NR NR NR NR NR NR 

53404-60-7 • Dazomet, 97 2 0 0 0 0 0 250 250 
sodium salt 96 2 0 0 0 0 0 250 250 

95 2 0 0 0 0 0 250 250 
88 NR NR NR NR NR NR NR NR 

94-82-6 • 2,4-DB 97 2 72 0 0 0 72 0 72 
96 2 720 0 0 0 720 0 720 
95 2 750 0 0 0 750 0 750 
88 NR NR NR NR NR NR NR NR 

1929-73-3 • 2,4-D butoxyethyl 97 3 500 0 0 0 500 0 500 
ester 96 2 663 0 0 0 663 0 663 

95 3 510 0 0 0 510 0 510 
88 NR NR NR NR NR NR NR NR 

94-80-4 • 2,4-D butyl ester 97 3 1 0 0 0 1 0 1 
96 No reports received 
95 1 3 0 0 0 3 0 3 
88 NR NR NR NR NR NR NR NR 

1163-19-5 Decabromo- 97 135 28,068 2,494 0 869,294 899,856 707,431 1,607,287 
dihenyl oxide 96 137 45,608 3,675 0 200,838 250,121 644,939 895,060 

95 138 39,283 3,846 11 204,248 247,388 697,615 945,003 
88 58 29,604 500 292 21,450 51,846 555,181 607,027 

13684-56-S • Desmedipham 97 I 83 0 0 0 83 0 83 
96 2 15 0 0 0 15 0 15 
95 1 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

1928-43-4 • 2,4-D 2·Ethylhexyl 97 II 5,606 0 0 0 5,606 2,036 7,642 
ester 96 II 3,225 5 0 0 3,230 2,077 5,307 

95 II 2,765 250 0 0 3,015 3,131 6,146 
88 NR NR NR NR NR NR NR NR 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On-
sitc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. · 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: notapplicablc (totals for 1988 arc not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3- Year-to-Year Comparison of Toxics Release Inventory Data ~iiil 
Table 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988and1995-1997, continued 

"'" .. 
Quantity Total Non-

Ene!l!l'. Recove!J:'. 
Released Production- Production-

CAS Recl'.cled Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

94-75-7 * 2,4-D (acetic acid) 97 98,184 0 0 0 . 29,710 46,125 11,467 185,486 191 

96 78,758 0 0 0 25,360 22,156 11,874 138,148 191 

95 29,200 0 0 0 23,780 24,490 27,595 105,065 6,186 
88 NA NA NA NA NA NA NA NA NA 

533-74-4 * Dazomet 97 0 0 0 0 11,400 621 2,200 14,221 0 

96 0 0 .3 0 15,261 3,100 6,045 24,409 71 
95 0 0 0 0 20,110 1,178 3,542 24,830 0 

88 NA NA NA NA NA NA NA NA NA 

53404-60-7 * Dazomet, 97 0 0 0 0 90 12,072 100 12,262 0 

sodium salt 96 0 0 0 0 130 13,962 140 14,232 0 

95 0 0 0 0 56 7,807 0 7,863 0 
88 NA NA NA NA NA NA NA NA NA 

94-82-6 * 2,4-DB 97 35 0 0 0 0 23 73 131 0 

96 0 0 0 0 0 556 270 826 0 
95 0 0 0 0 0 217 290 507 0 

88 NA NA NA NA NA NA NA NA NA 

1929-73-3 * 2,4-D butoxyethyl 97 0 0 0 0 0 0 349 349 0 

ester 96 0 0 0 0 0 ::i,256 363 3,619 0 

95 0 0 0 0 0 1,600 318 1,918 0 
. ' 88 NA NA NA NA NA NA NA NA NA 

94-80-4 * 2,4-D butyl ester 97 0 0 92,200 _34 9,362 2 1 101,599 0 
96 No reports received 
95 0 0 0 0 600 0 3 603 0 

88 NA NA NA NA NA NA NA NA NA 

1163-19-5 Decabromo- 97 289,049 57,236 646 6,602 50,690 370,462 1,646,812 2,421,497 0 

dihenyl oxide 96 902,477 112,091 0 4,731 48,973 337,078 894,511 2,299,861 98 
95 992,673 144,205 0 18,686 32,138 322,935 928,854 2,439,491 3,794 
88 NA NA NA NA NA NA NA NA NA 

13684-56-5 * Desmedipham 97 0 0 0 0 0 379 83 462 0 

96 0 0 0 0 0 492 15 507 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

1928-43-4 * 2,4-D 2-Ethylhexyl 97 3,982 0 0 0 0 11,151 7,540 22,673 0 
ester 96 4,701 0 0 0 0 14,780 4,764 24,245 0 

95 36,531 0 0 0 0 10,318 5,468 52,317 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporti.ng year). 
* Chemfoals that are currently active ingredients in EPA's Pesti<:ide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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Table 3-SA. TRI On-site and Off-site RI e eases, by Ch I 1 88 d 1995 1997 em1ca, 9 an - f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
615·05-4 2,4·Diamino- 97 No reports received 

anisole 96 No reports received 
95 No reports received 
88 i 0 0 0 0 0 0 0 

39156-41-7 2,4-Diamino- 97 No reports received 
anisolc sulfate 96 No reports received 

95 No reports received 
88 I 0 0 0 0 0 0 0 

101-80-4 4,4'-Diamino- 97 3 24 360 0 0 384 58 442 
diphenyl ether 96 3 i6 182 0 0 i98 53 251 

95 3 23 359 0 0 382 120 502 
88 5 216 585 0 0 80i 142 943 

95-80-1 2,4-Diamino- 97 3 1,958 0 0 0 1,958 0 1,958 
toluene 96 I 1,515 0 0 0 1,515 0 1,575 

95 5 500 0 0 0 500 0 500 
88 2 2,988 250 0 0 3,238 0 3,238 

25376-45-8 Dlaminotolucne 
', 

97 13 11,454 556 27,000 8 39,018 284,524 323,542 
(mixed isomers) 96 13 17,249 590 7,600 10 25,449 23,286 48,735 

95 11 9,594 5,522 7,050 55 22,221 28,625 50,846 
88 13 21,097 3,288 174,000 295 198,680 289,591 488,271 

333-41-5 • Diazinon 97 27 13,824 15 0 0 13,839 1,862 15,701 
96 35 12,737 21 0 0 12,758 i,250 14,008 
95 31 3,245 8 0 0 3,253 1,560 4,8i3 
88 NR NR NR NR NR NR NR NR 

132·64-9 Dibenzofuran 97 36 34,770 15 0 280 35,065 54,220 89,285 
96 36 39,254 62 0 265 39,581 28,986 68,567 
95 37 18,704 2,843 0 220 2i,767 19,824 41,59i 
88 110 71,093 1,510 0 9,929 82,532 181,799 264,331 

106-93-4 • 1,2-Dibrornocthane 97 13 9,707 4 iO I 9,722 5,116 14,838 
96 14 8,710 7 24 I 8,742 0 8,742 
95 19 12,372 306 0 256 12,934 3 12,937 
88 34 63,342 1,011 6,882 259 71,494 27,924 99,418 

124-73-2 Dibromotetra- 97 I 10 0 0 0 10 0 10 
lluorocth11De 96 I 10 0 0 0 10 0 10 
(Halon 2402) 95 No reports received 

88 NR NR NR NR NR NR NR NR 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Forni R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sl!c Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not rcpo,rtable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - Year-to-Year Comparison of ToXics Release Inventory Data ~iill 
Table 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988and1995-1997, continued 

~. ,_ ~' ... ... 
Quantity Total Non-' ~. •"• . ..- - ,. 

Released Production- Production-
••}·, CAS Rec;rcled Energ;r Recove!:J:'. Treated On-and related Waste related Waste 

Number Chemkal Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds IPounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

6!5~05-4 2,4-Diamino- 97 No reports received 
anisole 96 No reports received 

95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

39156-41-7 2,4-Diamino- 97 No reports received 
anisole sulfate 96 No reports received 

95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

101-80-4 4,4'-Diamino- 97 0 0 0 0 150 6,272 379 6,801 0 
diphenyl ether 96 0 0 0 0 140 10,025 195 10,360 0 

95 0 0 0 0 4,929 380,289 377 385,595 0 
88 NA NA NA NA NA NA NA NA NA 

95-80-7 2,4-Diamino- 97 0 0 0 0 74,135 275 1,747 76,157 0 
toluene 96 0 0 0 0 66,836 279 1,575 68,690 0 

95 0 0 0 0 7,192 29,774 655 37,621 0 
88 NA NA NA NA NA NA NA NA NA 

25376-45-8 Diaminotoluene 97 0 0 2,871,215 2,891,505 534,411 779,888 47,547 7,124,566 280,003 
(mixed isomers) 96 0 0 4,731,680 2,749,895 442,162 1,145,550 48,567 9,117,854 460 

95 0 0 755,917 386,996 . 362,357 1,923,183 48,109 3,476,562 3,550 
88 NA NA NA NA NA NA NA NA NA 

333-41-5 * Diazinon 97 50,419 0 0 0 26,183 33,074 16,258 125,934 0 
96 43,105 0 0 0 107,961 11,649 13,736 176,451 0 
95 21,330 0 0 I 66,150 7,596 4,355 99,432 0 
88 NA NA NA NA NA NA NA NA NA 

132-64-9 Dibenzofuran 97 128,988 960 240,210 16,170 27,823 335 102,426 516,912 6 
96 179,552 3,767 190 102 491,323 4,116 54,894 733,944 1,492 
95 70,546 25,036 113 176 405,125 1,471 37,508 539,975 13,217 
88 NA NA NA NA NA NA NA NA NA 

106-93-4 * 1,2-Dibromoethane 97 0 0 0 30,740 11,862 645 9,611 52,858 0 
96 0 0 0 3,300 11,202 27,431 8,597 50,530 3,300 
95 0 0 60 17 34,174 72,467 11,740 118,458 0 
88 NA NA NA NA NA NA NA NA NA 

124-73-2 Dibromotetra- 97 93,800 0 0 0 0 0 IO 93,810 0 
fluoroethane 96 96,000 0 0 0 0 0 JO 96,010 0 
(Halon 2402) 95 No reports received 

88 NA NA NA NA NA NA NA NA NA 

Note: D;ita from Section 8 (<;:urrent Year) of Form R. " 
.. .. 

NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
*Chemicals that are 'currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pestieides. · 

3-59 



l~~~r: llllhapter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

Ta bl AT 10 e 3-8 ·• R n-s te an dOff i RI b Ch •Ste e eases, 1y I 1988 d 1995 1997 em1ca, an . f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

84-74-2 • Dibutyl phthalate 97 108 39,485 151 160,000 1,267 200,903 21,072 221,975 

96 JJ6 73,794 452 180,000 J,364 255,610 25,2J7 280,827 
95 J24 J04,500 3,981 390,000 J,402 499,883 25,920 525,803 
88 126 204,058 J4,339 350,000 6,395 574,792 113,068 687,860 

1918.()()..9 • Dicamba 97 7 1,041 26 65,535 0 66,602 2,180 68,782 

96 9 1,059 132 59,200 0 60,391 0 60,391 

95 6 12,580 250 I J3,600 0 J26,430 0 J26,430 
88 NR NR NR NR NR NR NR NR 

99-30-9 • DichJoran 97 2 0 0 0 0 0 0 0 

96 4 JO 0 0 0 JO 0 10 

95 4 10 0 0 0 JO 0 JO 
88 NR NR NR NR NR NR NR NR 

95-50-1 • 1,2-Dichloro- 97 30 J58,412 2,039 5,600 794 J66,845 20,46J J87,306 
benzene 96 29 287,352 5,324 4,900 384 297,960 11,159 315,719 

95 27 271,522 3,789 26,000 11,521 312,832 28,228 341,060 
88 45 530,535 11,624 20,000 13,354 575,5J3 38,266 613,779 

541-73-J 1,3-Dichloro- 97 7 3,495 818 0 0 4,313 1 4,314 

benzene 96 6 5,J J8 897 0 0 6,015 0 6,015 

95 6 7,528 526 0 0 8,054 0 8,054 
88 6 15,282 1,281 0 0 16,563 290 16,853 

106-46-7 • 1,4-Dichloro- 97 23 262,266 1,728 2,000 1,960 267,954 289 268,243 

benzene 96 25 236,502 1,881 2,000 480 240,863 0 240,863 
95 24 242,372 1,287 0 3,100 246,759 3,328 250,087 
88 24 1,891,419 6,153 4,000 J,300 1,902,872 750 1,903,622 

2532J-22-6 Dichlorobenzene 97 7 15,274 0 0 0 15,274 9 15,283 
(mixed Isomers) 96 7 14,047 0 0 0 14,047 IO 14,057 

95 9 5,443 0 0 0 5,443 9 5,452 
88 15 163,684 40 0 0 163,724 19,672 183,396 

91-94-1 3,3'-Dichloro- . 97 I 255 0 0 0 255 7,400 1,655 
benzidine 96 1 2 0 0 0 2 5,550 5,552 

95 3 11 0 0 0 11 2,400 2,411 
88 14 255 .752 0 0 1,007 209,785 210,792 

612-83-9 3,3'-Dichloro- 97 17 0 0 0 0 0 0 0 
benzidine 96 16 5 0 0 0 5 0 5 
dihydrochloride 95 13 0 0 0 0 0 0 0 

88 NR NR NR NR NR NR NR NR 

Note: On-site Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On· 
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals sipce 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticidc Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - Yea,...to-Year Comparison of Toxics Release Inventory Oata ~iiil 
Table 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988and1995-1997, continued 

.. 

Quantity Total Non-.. 
Released Production- Production-

CAS Recl'.cled Ene!Jll'. Recove!l'. Treated On-and related Waste related Waste 
Number Chemical Year On-site OIT·site On·site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
84-74-2 • Dibutyl phthalate 97 32,125 IB,084 468,416 205,442 132,864 60,660 249,098 1,166,689 58 

96 46,139 13,221 333,566 123,509 144,041 97,798 310,427 1,068,701 0 
95 51,458 2·6,123 1,060,538 172,397 314,761 115,184 385,723 2,126,184 173,700 

88 NA NA NA NA NA NA NA NA NA 

1918·00-9 • Dicamba 97 0 0 0 0 61 58,850 68,501 127,412 0 
96 895 0 0 0 95 26 60,123 61,139 48 

95 510 0 0 0 0 29 126,662 127,201 0 

88 NA NA NA NA NA NA NA NA NA 

99-30-9 • Dichloran 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 55 30 10 95 0 
95 0 0 0 0 50 25 10 85 0 
88 NA NA NA NA NA NA NA NA NA 

95-50-1 • 1,2-Dichloro- 97 39,382,322 2,25'9,567 1,546,421 787,537 445,251 2,074,144 193,212 46,688,454 4,376 
benzene 96 6,431,032 2,890,984 612,089 584,857 318,912 2,678,549 308,194 13,824,617 15,880 

95 5,527,161 3,62'5,496 344,610 763,438 172,717 1,999,033 340,946 12,774,401 153 
88 NA NA NA NA NA NA NA NA NA 

541-73-1 1,3-Dichloro- 97 2,994 1,1,80 91,900 31 13 2,473 5,361 103,952 I 
benzene 96 1,793 875 0 0 9 2,284 6,041 11,002 4 

95 5,068 1,291 0 0 10 3,989 8,079 18,437 36 
88 NA NA NA NA NA NA NA NA NA 

106-46-7 • 1,4-Dichloro- 97 2,638,810 0 133,690 2,073 1,793 197,383 340,436 3,314,185 38 
benzene 96 4,249,806 0 354,424 12,038 130,406 508,226 241,809 5,496,709 960 

95 705,345 34,882 42,157 11,053 73,030 621,194 248,721 1,736,382 1,606 
88 NA NA NA NA NA NA NA NA NA 

25321-22-6 Dichlorobenzene 97 0 0 293,565 745 230,056 10,523 15,282 550,171 0 
(mixed isomers) 96 0 0 595,086 13,325 260,043 20,131 14,028 902,613 0 

95 0 0 266,997 5,165 79,032 3,684 5,452 360,330 0 
88 NA NA NA NA NA NA NA NA NA 

91-94~1 3,3'-Dichloro- 97 0 0 0 0 7,400 74,000 7,300 88,700 0 
benzidine 96 0 0 0 0 6,000 46,000 5,400 57,400 0 

95 0 0 0 22,000 14,000 1,600 2,701 40,301 0 
88 NA NA NA NA NA NA NA NA NA 

612-83-9 3,3'-Dichloro- 97 0 0 0 0 12,378 38,000 0 50,378 0 
benzidine 96 0 0 0 0 10,114 100,000 l 110,115 0 
dihydrochloride 95 0 0 0 0 12,797 22,000 0 34,797 0 

88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for i988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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T bl A TRIO d Off "t R I b Ch I 1988 . d 1995 1997 f d a e3-8 . n-s1te an •SI e e eases, IY em1ca, an - , con mue 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water 'underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

64969-34·2 3,3'-Dichloro- 97 1 0 0 0 0 0 0 0 

benzidine sulfilte 96 I 0 0 0 0 0 0 0 

95 1 0 0 0 0 0 0 0 

88 NR NR NR NR NR NR NR NR 

75-27-4 Oichlorobromo- 97 1 2,400 0 0 100 2,500 0 2,500 

methane 96 1 2,400 0 0 110 2,510 0 2,510 

95 1 2,300 0 0 50 2,350 0 2,350 
88 1 13,440 0 0 0 13,440 0 13,440 

764-41-0 1,4-Dichloro-2- 97 2 2,650 0 1,800 0 4,450 0 4,450 

butene 96 2 3,110 0 3,400 0 6,510 0 6,510 

95 2 3,950 0 4,500 0 8,450 0 8,450 

88 NR NR NR NR NR NR NR NR 

110-57-6 trans-1,4-Dichloro- 97 No reports received 
2-butene 96 1 137 0 0 0 137 0 137 

95 I 137 0 0 0 137 0 137 

88 NR NR NR NR NR NR NR NR 

1649-08-7 1,2-Dichloro·l,1- 97 1 1,400 60 0 0 1,460 170 1,630 
dinuoroethane 96 1 930 20 0 0 950 89 1,039 
(HCFC-132b} 95 1 890 20 0 0 910 89 999 

88 NR NR NR NR NR NR NR NR 

75-71-S • Dichlorodifluoro- 97 61 810,736 43 5,766 0 816,545 550 817,095 
methane (CFC-12) 96 76 1,333,986 80 0 6,070 1,340,136 460 1,340,596 

95 137 3,249,946 17,172 89 0 3,267,207 320 3,267,527 
88 NR NR NR NR NR NR NR NR 

t 07-06-2 • 1,2-Dichloroethane 97 78 916,764 1,826 4,549 27 923,166 120,476 1,043,642 
96 79 1,044,572 1,848 5,126 250 1,051,796 91,249 1,143~045 

95 81 1,234,397 5,194 24,339 256 1,264,186 23,671 1,287,857 
88 110 4,615,179 40,527 1,452,084 2,166 6,109,956 166,131 6,276,087 

540-59-0 1,2-Dichloro- 97 10 7,772 17 0 0 7,789 0 7,789 
ethylene 96 9 8,194 37 0 0 8,231 0 8,231 

95 10 8,527 270 0 0 8,797 0 8,797 
88 10 126,478 95 0 1 126,574 87,614 214,188 

1717-00-6 1, 1-Dichloro-1- 97 234 7,473,102 239 0 4,970 7,478,311 320,848 7,799,159 
fl uo.roeth11ne 96 268 9,825,015 508 0 6,585 9,832,108 221,899 10,054,007 
(HCFC-141b) 95 294 11,630,354 580 26 35,767 11,666,727 165,777 11,832,504 

88 NR NR NR NR NR NR NR NR 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals an.d 
mctAI compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground fojection and On-
slte Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. , 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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able 3-88. Quantities ofTRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

....... 
.. ,,., .. ., ....... , ..... 

Quantity Total Non-
.. Released Production- Production-

CAS Reclcled Energl Recove!:J:'. Treated On-and related Waste related Waste 
Number Chemical Year On-site OU-site On-site Off-site On-site Off-site Off-site Managed Managed 

' Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
64969-34-2 3,3'-Dichloro- 97 0 0 0 0 750 3,800 0 4,550 0 

benzidine sulfate 96 0 0 0 0 600 6,700 0 7,300 0 
95 0 0 0 0 1,300 2,400 0 3,700 0 
88 NA NA NA NA NA NA NA NA NA 

75-27-4 Dichlorobromo- 97 ·o 0 0 0 0 0 2,500 2,500 0 
methane 96 0 0 0 0 0 0 2,500 2,500 0 

95 0 0 0 0 0 0 2,300 2,300 0 
88 NA NA NA NA NA NA NA NA NA 

764-41-0 1,4-Dichloro-2- 97 1,800,000 0 0 0 3,300,000 300,000 4,450 5,404,450 0 
butene 96 1,800,000 0 0 0 3,000,000 320,600 6,510 5,126,510 0 

95 0 0 0 13,000 3,300,000 312,500 8,450 3,633,950 0 
88 NA NA NA NA NA NA NA NA NA 

110-57-6 _trans-1,4-Dichloro- 97 No reports received 
2-butene 96 0 0 0 0 0 0 137 137 0 

95 0 0 0 0 0 0 137 137 0 
88 "NA NA NA NA NA NA NA NA NA 

1649-08-7 l ,2-Dichloro-1, 1- 97 0 O· 0 0 107,000 72,000 1,600 180,600 0 
difluoroethane 96 0 0 0 0 96,000 37,000 1,000 134,000 0 
(HCFC-132b) 95 0 0 0 0 98,000 22,000 1,000 121,000 0 

88 NA NA NA NA NA NA NA NA NA 

75-71-8 • Dichlorodifluoro- 97 211,228 154,956 0 90 13,617 40,079 817,009 1,236,979 86,550 
.methane (CFC-12) 96 540,671 214,243 0 82 17,016 47,887 1,310,398 2,130~297 19,370 

95 552,377 466,714 408,747 225 126,167 114,628 3,241,865 4,910,723 18,429 
88 NA NA NA NA NA NA NA NA NA 

107-06-2 * 1,2-Dichloroethane 97 50,816,240 17,461,011 47,830,815 420,603 . 53,835,059 1,741,248 902,553 173,007,529 27,434 
96 47,818,476 16,882,663 49,048,528 1,129,501 48,491,110 1,041,454 1,027,317 165,439,049 34,071 
95 59,314,824 16,921,135 32,517,232 787,622 74,728,291 1,630,158 1,266,749 187,166,011 23,294 
88 NA NA NA NA NA NA NA NA NA 

'540-59-0 1,2-Dichloro- 97 1,520,000 331,902 1,020,000 0 2,904,290 1,384 7,716 5,785,292 115 
ethylene 96 620,000 27,151 1,560,000 0 1,828,252 8,701 7,741 4,051,845 250 

95 310,000 6,100 2,871,400 0 4,680,089 1,984 8,761 7,878,334 121 
88 NA NA NA NA NA NA NA NA NA 

1717-00-6 1, 1-Dichloro-l- 97 246,249 131,231 0 840,910 446,481 700,282 7,423,438 9,788,591 1,736 
fluoroethane 96 389,753 274,663 0 280,373 2,069,813 1,092,025 10,007,098 14,113,725 6,850 
(HCFC-141b) 95 5,429,772 381,393 0 99,548 2,018,829 846,290 11,713,532 20,489,364 38,945 

88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
*Chemicals that are currently.active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. · 
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T bl a e 3-8 A TRIO . n-site and Off • -site Re eases, b 1 •Y Chemical, 1988 and 1995- 997, continue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

75-43-4 Dichlorofluoro- 97 2 131,260 0 0 0 131,260 8,440 139,700 
methane 96 3 145,285 0 0 0 145,285 10,676 155,961 
(HCFC-21) 95 4 173,117 2 0 0 173,119 31,000 204,119 

88 NR NR NR NR NR NR NR NR 

75-09·2 • Dichloromethane 97 804 47,665,155 9,492 528,026 11,180 48,213,853 226,085 48,439,938 
96 925 53,667,435 10,060 749,507 4,957 54,431,959 167,805 54,599,764 
95 1,003 58,033,908 28,620 1,140,335 2,064 59,204,927 176,467 59,381,394 
88 1,675 129,124,529 349,960 1,478,833 157,156 131,110,478 7,806,328 138,916,806 

507-55-1 1,3-Dichloro- 97 3 34,811 0 0 0 34,811 0 34,811 
1,1,2,2,3-penta 96 2 29,000 0 0 Q 29,000 0 29,000 
lluoropropane 95 I 255 0 0 0 255 0 255 
(HCFC-22Scb) 88 NR NR NR NR NR NR NR NR 

422-56-0 3,3-Dichloro- 97 3 28,251 0 0 0 28,251 0 28,251 
I, I, I ,2,2-penta 96 2 24,000 0 0 0 24,000 0 24,000 
lluoropropane 95 I 255 0 0 0. 255 0 255 
{HCFC-22Sca) 88 NR NR NR NR NR NR NR NR 

120-83·2 2,4-Dichloro- 97 5 3,296 134 16,020 0 19,450 0 19,450 
phenol 96 3 3,117 53 15,390 0 18,560 0 18,560 

95 3 3,580 245 15,900 0 19,725 0 19,725 
88 8 1,403 107 17,700 2 19,212 350 19,562 

78-87-5 • 1,2-Dichloro- 97 14 378,454 2,609 0 30 381,093 12,368 393,461 
propane 96 11 514,428 1,855 0 ISO 516,433 5,330 521,763 

95 ti 616,470 4,344 0 20 620,834 1,364 622,198 
88 12 1,395,304 23,785 0 3,4p0 1,422,489 1,131 1,423,620 

10061·02·6 trans-1,3-Dichloro- 97 3 468 0 0 0 468 3 471 
propene 96 2 840 0 0 0 840 0 840 

95 I 256 0 0 0 256 0 256 
88 NR NR NR NR NR NR NR NR 

78-88·6 • 2,3-Dichloro- 97 4 914 0 0 0 914 0 914 
propene 96 4 1,050 19,900 0 0 20,950 0 20,950 

95 5 4,253 0 0 0 4,253 0 4,253 
88 NR NR NR NR NR NR NR NR 

542-75-6 • 1,3-Dichloro- 97 11 8,821 67 0 0 8,888 0 8,888 
propylene 96 11 9,447 1,270 0 0 l(l,717 0 10,717 

95 11 31,267 193 0 Q 31,460 0 31,460 
88 8 54,590 250 0 0 54,840 0 54,840 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofFonn R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sitc I.and Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3- Year-to-Year Comparison of Toxics Release Inventory Data ~iill 
Table 3-88 Quantities of TRI Chemicals in Waste by Chemical 1988and1995-1997 continued . ' ' ' ' 

Quantity Total Non-

Recl:cled Treated 
Released Production- Production-

CAS Enem Recove!I On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
75-43-4 Dichlorofluoi'ci- 97 0 0 0 0 0 200 141,560 141,760 0 

methane 96 0 0 0 0 0 200 152,560 152,760 3,225 
(HCFC-21) 95 0 0 0 7,200 1,586 23,800 204,492 237,078 0 

'88 NA NA NA NA NA NA NA NA NA 

75-09-2 • Dichloromethane 97 115,695,827 11,621,741 8,620,172 3,659,871 20,671,899 13,076,828 48,751,274 222,097,612 70,356 
96 112,064,947 12,671,173 5,598,974 3,434,972 23,348,110 12,620,503 54,788,785 224,527,464 230,653 
95 84,922,476 14,094,216 5,240,223 3,382,204 25,614,607 11,808,725 59,355,256 204,417,707 70,359 
88 NA NA NA NA NA NA NA NA NA -

507-55-1 1,3-Dichloro- 97 3,600 3,490 0 0 0 1,200 34,811 43,101 0 
1, 1,2,2,3-penta ~6 4,841 2,400 0 0 0 1,430 29,000 37,671 0 
fluoropropaii.e 95 100 0 0 0 0 0 400 500 0 
(HCFC-225cb) 88 NA NA NA NA NA NA NA NA NA 

422-56-0 3,3-Dichloro- '97 2,900 2,a:50 0 0 0 1,000 28,251 35,001 0 
l, 1, 1,2,2-(>enta 96 3,960 1,900 0 0 0 1,170 24,000 31,030 0 
fluoropropaii'.e 

~. ). 

95 60 0 0 0 0 0 300 360 0 
(HCFC-22Sclt) 88 NA NA NA NA NA NA NA NA NA 

120-83-2 2,4-Dichloro- 97 1,450 0 3 0 315,825 0 19,445 336,723 0 
phenol 96 1,240 0 3 0 420,660 0 18,556 440,459 0 

95 1,460 0 3 0 336,936 0 19,720 358,119 0 
88 NA NA NA NA NA NA NA NA NA 

78-87-5 • 1,2-Dichloro- 97 38,220,000 3,3i00 22,160,926 13,021 7,776,117 90,189 390,794 68,654,347 53 
propane 96 37,213,000 0 22,560,000 0 5,117,425 1,665 521,252 65,413,342 12 

95 56,000,000 0 28,380,000 0 11,573,182 7,768 620,353 96,581,303 1,200. 
88 NA NA NA NA NA NA NA NA NA 

10061-02-6 trans-1,3-Dicl\loro~ 97 11,000 160 12,144,000 124 6,590 500 465 12,162,839 0 
propene 96 49,000 0 12,000,000 

' 
0 28,000 290 840 12,078,130 0 

95 0 0 11,000,000 0 0 0 ·250 11,000,250 0 
SS NA NA NA NA NA NA NA NA NA 

78-88-6 • 2,3-Dichloro- '97 9,200,000 0 2,500,000 2,200 280,000 1,500,000 910 13,483,110 20 
propene 96 3,800,000 0 2,600,000 0 484,000 360,000 21,396 7,265,396 0 

' .. 
95 6,100,000 l 4,200,000 0 1,960,000 510,000 4,253 12,774,254 0 
88 NA NA NA NA NA NA NA NA NA 

542-75-6 • 1,3-Dichloro- 97 9,445,000 240 14,000,000 4,320 2,229,589 42,522 8,787 25,730,458 48 
propylene 96 3,036,700 0 14,000,000 4,724 614,179 53,521 10,680 17,719,810 3 

95 4,892,986 470 11,930,000 123 969,916 2,481 31,694 17,827,670 240 
88 NA lll'A NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable(waste management data not required to be reported for 1988 reporting year). 
•Chemicals that are currently active ingredients· irt EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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b Ta lo 3-SA. TR I 0 it n-s o an dOff. RI -site e eases, b Ch IY I 1988 d 1995 1997 em1ca, an . f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
76-14-2 • Dichlorotetra- 97 15 878,128 5 0 0 878,133 9 87.8,142 

fluoroethane 96 18 846,454 4,936 0 0 851,390 2 851,392 

(CFC-114) 95 20 1,017,652 4,936 0 0 1,022,588 136 1,022,724 

88 NR NR NR NR NR NR NR NR 

34077-87-7 Dlchlorotrifluoro- 97 I 1,000 0 0 0 1,000 0 1,000 

ethane 96 I 1,000 0 0 0 1,000 0 1,000 
95 1 1,000 0 0 0 1,000 0 1,000 

88 NR NR NR NR NR NR NR NR 

354-23-4 l,2-Dichloro-1,1,2- 97 1 65,575 5 0 0 65,580 0 65,580 
trifluoroethane 96 1 69,000 250 0 0 69,250 0 69,250 

(HCFC-1231) 95 No reports received 
88 NR NR NR NR NR NR NR NR 

306-83-2 2,2-Diehloro-1,1,1- 97 13 180,046 58 0 0 180,104 69 180,173 
trifluoroethane 96 14 229,131 250 0 4 229,385 0 229,385 
(HCFC-123) 95 II 113,006 251 0 0 113,257 0 113,257 

88 NR NR NR NR NR NR NR NR 

62-73-7 • Dichlorvos 97 4 505 5 0 0 510 0 510 
96 4 255 5 0 0 260 1,228 1,488 
95 4 255 5 0 0 260 250 510 
88 7 1,050 0 0 0 1,050 505 1,555 

I 15-32-2 • Dicofol 97 6 510 0 0 0 510 629 1,139 
96 4 460 0 0 0 460 250 710 
95 4 750 0 0 0 750 250 1,000 
88 8 1,343 0 0 0 1,343 15,786 17,129 

77-73-6 Dicyclopentadiene 97 80 355,102 19,866 0 707 375,675 9,410 385,085 
96 78 295,613 16,949 0 3 312,565 37,220 349,785 
95 70 340,455 5,464 0 475 346,394 6,888 353,282 
88 NR NR NR NR NR NR NR NR 

I I 1-42-2 Diethanolamine 97 336 380,549 150,696 11,642 69,266 612,153 264,071 876,224 
96 333 477,200 143,158 16,211 42,170 678,739 100,667 779,406 
95 346 360,136 287,582 18,502 40,399 706,619 453,857 1,160,476 
88 332 641,588 438,213 238,317 133,456 1,451,574 372,707 1,824,281 

I 17-81-7 • Di-(2-ethylhexyl) 97 298 235,5.01 583 0 71,009 307,093 995,038 1,302,131 
phthalate 96 311 442,655 279 0 59,612 502,546 1,768,107 2,270,653 

95 313 504,107 872 0 19,705 524,684 3,012,463 3,537,147 
88 303 1,217,313 2,776 3,091 20,748 1,243,928 3,629,163 4,873,091 

Note: On-site Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sitc Lind Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•ct1emicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act {FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3- Year-to-Year Comparison Of TOXICS Re/ease Inventory Data ~iiil 
able 3-88 Quantities of TRI Chemicals in Waste by Chemical 1988and1995-1997 continued ' ' " 

Quantity Total Non-
Released Production- Production-

CAS Re~cled. Ene!]l;i: Recover;i: Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-ilite On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pou:ods Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
'76~14-2 • Dichlorotetra- 97 89,000 53,493 0 0 1,419,246 194,248 877,909 2,633,896 0 

fl uoroethane 96 100,880 200,686 0 0 1,631,367 16,154 859,154 2,808,241 0 
(CFC-114) 95 19,819 14,634 0 0 1,608,479 38,271 1,018,687 2,699,890 0 

88 NA NA NA NA NA NA NA NA NA 

34077-87-7 Dichlorotrifluoro- 97 0 0 0 0 716,000 0 968 716,968 0 

ethane 96 0 0 0 0 716,409 0 968 717,377 0 

95 0 0 0 0 716,409 0 968 717,377 0 

- 88 NA NA NA NA NA NA NA NA NA 

354-23-4 1,2-Dichloro-1, 1,2- 97 0 0 0 0 0 0 60,585 60,585 5,000 
trifluoroethane 96 0 0 0 0 0 0 69,500 69,500 0 
(HCFC-123a) 95 No reports received 

88 NA NA NA NA NA NA NA NA NA 

306-83~2 2,2-Dichloro-1, I, 1- 97 225,000 0 0 0 194,831 400 179,611 599,842 0 

trifluoroethane 96 253,000 0 0 0 4,916 5,963 209,265 473,144 20,580 
(HCFC-123) 95 253,000 .1,304 0 0 18,400 24,465 113,218 410,387 0 

88 NA NA NA NA NA NA NA NA NA 

62-73-7 • Dichlorvos 97 0 0 0 0 10 ' ,50 1,306 1,366 0 

96 0 0 0 57 10 309 1,429 1,805 0 

95 33 0 0 297 10 536 550 1,426 24 

88 NA NA NA NA NA NA NA NA NA 

115-32-2 * Dicofol 97 0 0 0 0 0 928 841 1,769 0 
96 19 0 0 0 0 100 210 329 0 
95 150 0 0 0 0 95 282 527 0 
88 NA NA NA NA NA NA NA NA NA 

77-73-6 Dicyclopentadiene 97 494,995 44,544 1,361,269 1,260,622 720,935 92,963 381,775 4,357,103 609 
96 457,892 189,077 1,890,677 2,358,331 724,443 77,397 345,659 6,043,476 2,969 
95 514,277 128,273 1,782,272 635,023 471,016 201,368 348,235 4,080,464 306 
88 NA NA NA NA NA NA NA NA NA 

111-42-2 Diethanolamine 97 13,443 259,'960 94,815 25,938 2,211,021 1,829,165 735,408 5,169,750 30,847 
96 14,024 88,331 56,979 215,448 2,200,634 1,911,690 779,300 5,266,406 360 
95 27,718 145,267 102;766 732,863 2,826,679 1,618,995 1,121,637 6,575,925 25,342 
88 NA NA NA NA NA NA NA NA NA 

117-81-7 * Di-(2-ethylhexyl) 97 2,840,681 1,699,965 1,298,057 311,076 238,989 257,221 1,120,306 7,766,295 5,272 
phthalate 96 3,361,947 4,018,431 354,639 270,794 . 290,002 348,640 2,277,019 10,921,472 1,406 

95 2,644,796 4,019,467 100,013 258,725 557,557 357,115 3,647,733 11,585,406 341 
88 NA NA NA NA NA NA NA NA NA 

.ote: Data from Section 8. (Current Year) of Form R. 
'A: not applicable (waste management data not required to be repa.rted for I 9.88 reporting year). 
Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 

and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
· Jse Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3-SA TRI 0 it a e . n-s e an d Off "t R I b Ch -SI e e eases, 1y I 1988 d 1995 1997 em1ca, an - f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total. Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Ofl'-slte to and Ofl'-slte 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
64·67-S Diethyl sulfate 97 36 7,419 0 0 0 7,419 0 7,419 

96 32 5,640 0 0 0 5,640 47 5,687 
95 30 6,978 0 0 0 6,978 250 7,228 
88 24 10,627 0 0 250 10,877 0 10,877 

35367-38-5 • Dinubenzuron 97 I 0 0 0 0 0 0 0 
96 1 0 0 0 0 0 0 0 
95 1 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

101-90-6 Diglycidyl 97 3 20 0 0 0 20 0 20 
rcsorcinol ether 96 2 510 0 0 0 510 0 510 

95 No reports received 
88 NR NR NR NR NR NR NR NR 

94-58-6 Dihydrosafrole 97 3 505 0 0 0 505 0 505 
96 3 833 0 0 0 833 0 833 
95 2 255 0 0 0 255 0 255 
88 NR NR NR NR NR NR NR NR 

- Diisocyanates 97 1,220 457,214 260 0 95,498 552,972 892,666 1,445,638 
96 1,185 757,817 261 0 100,401 858,479 1,359,215 2,217,694 
95 1,068 467,006 1,370 0 . 31,933 500,309 595,807 1,096,116 
88 NR NR NR NR NR NR NR NR 

55290-64-7 • Dimelhipin 97 I 0 0 0 0 0 0 0 
96 I 0 0 0 0 0 0 0 
95 1 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

60-51-5 • Dimethoate 97 4 71 0 0 0 71 0 71 
96 6 485 10 0 0 495 0 495 
95 4 270 5 0 250 525 1,500 2,025 
88 NR NR NR NR NR NR NR NR 

119-90-4 3,3'-Dimethoxy- 97 I 0 0 0 0 0 0 0 
benzidine 96 1 0 0 0 0 0 0 0 

95 3 0 0 0 0 0 0 0 
88 No reports received 

20325-40-0 3,3'-Dlmethoxy- 97 7 0 0 0 0 0 0 0 
benzidine 96 7 10 0 0 0 10 0 10 
dihydrochloride 95 5 10 0 0 0 10 0 10 

88 NR NR NR NR NR NR NR NR 

Note: On-site Releases from Section S of Form R. Off-site Releases a.re from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
silc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that U"C currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pcstlcidcs. 
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Chapter 3-: Yea,r-to-Year Comparison of Toxks Release lnven'°'J' Data ~iill 
Table 3-SB. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

·• ''" '" .... ,..,, "" , ...... -···· ,.,. ····· 
' Quantity Total Non-

Released Production- Production-
· CAS Recl'.cled Ene!lll'. Recove!)'. Treated On-and related Waste related Waste 

~ 
Number Chemical Year· On-site Oflf-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds . Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

' 64-67-5 Diethyl sulfate 97 0 0 0 3,699,098 2,673 394 4,775 3,706,940 118 

96 0 3,293,iOO 0 0 4,621 5,579 '5,738 3,309,038 30 
. ·,' 

95 0 6,400,000 0 415 3,370 4,702 7,131 6,415,618 0 

88 NA NA NA NA NA NA NA NA NA 

35367-38-5 • Diflubenzuron 97 0 0 0 0 0 40 0 40 0 

96 0 0 0 0 0 0 0 0 0 
'' 95 0 0 0 0 0 0 0 0 0 

88 NA NA NA NA NA NA NA NA NA 
. ' 

101-90-6 Diglycidyl 97 0 0 0 800 0 0 IS 815 0 

resorcinol ether 96 0 0 0 1,000 0 0 15 1,015 0 

95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

94-58-6 Dihydrosafrole 97 0 0 0 0 0 53 100 153 0 

96 0 0 0 0 0 134 428 562 0 
' '. 95 0 0 0 0 10 999 0 1,009 0 

88 NA NA NA NA NA NA NA NA NA 

-- · Diisoeyanates 97 1,558,751 542,822 435,039 701,574 905,529 1,508,455 1,045,303 6,697,473 18,698 

96 848,302 417,929 91,890 458,857 530,211 1,277,284 2,095,614 5,720,087 69,219 

95 816,798 34'.J,867 143,840 339,058 710,457 1,179,203 1,051,207 4,584,430 4,131 
l 88 NA NA NA NA NA NA NA NA NA 

55290-64-7 • Dimethipin 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 0 0 0 0 0 

95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

60-51-5 • Dimethoate 97 243 0 0 0 0 598 912 1,753 0 
96 180' 0 0 0 0 2,295 262 2,737 0 

95 200 0 0 0 0 242 1,900 2,342 0 
88 NA NA NA NA NA NA NA NA NA 

119-90-4 3,3'-Dimethoxy- 97 0 0 0 0 0 0 0 0 0 
benzidine 96 0 0 0 0 0 0 0 0 0 

Ir 95 0 0 0 0 0 0 0 0 0 
88 No reports received 

20325-40-0 3,3'-Dimethoxy- 97 0 0 0 0 10 0 0 10 0 
· benzidine 96 0 0 0 0 100 0 10 110 0 
dihydrochloride 95 0 0 0 0 50 I 10 61 0 

88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (CurrentYear) ofForrn R. 
NA: not applicable (waste management data not required to be re1>orted for 1988 reporting year). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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l~~c~ lllihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

Tablo 3-SA. TRI On-s ta an d Off-site RI e eases, bv Chemical, 198 8 9 and 1995-19 7, continue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

124-40-3 Dimcthylamine 97 71 467,039 46,242 18,250 4,135 535,666 15,016 550,682 

96 71 466,112 38,367 2,850 4,730 512,059 35,305 547,364 

95 71 455,216 24,990 45,250 3,000 528,456 38,137 566,593 

88 NR NR NR NR NR NR NR NR 

23Q0-66.5 • Dimethylamine 97 3 140 0 0 0 140 0 140 

dicamba 96 3 585 0 0 5 590 255 845 

95 3 505 0 0 0 505 154 659 

88 NR NR NR NR NR NR NR NR 

121-69-7 N,N-Dimethyl- 97 21 39,009 1,385 0 0 40,394 0 40,394 

aniline 96 24 66,293 128 0 0 66,421 0 66,421 
95 21 34,412 388 0 0 34,800 435 35,235 

88 20 98,905 19,967 0 250 119,122 772 119,894 

119-93-7 3,3'-Dimethyl- 97 No reports received 
benzidine 96 1 6 25 0 0 31 229 260 

95 No reports received 
88 No reports received 

612-82-8 3,3'-Dimethyl- 97 1 0 0 0 0 0 0 0 

benzidine- 96 I 0 0 0 0 0 0 0 

dihydrochloride 95 No reports received 
88 NR NR NR NR NR NR NR NR 

79-44-7 Dimethylcarbamyl 97 I 118 0 0 0 I 18 0 118 

chloride 96 No reports received 

95 No reports received 
88 No reports received 

2524-03-0 Dimethyl 97 3 69 0 6,952 0 7,021 0 7,021 
chlorothio· 96 3 JO 0 0 0 10 0 10 
phosphate 95 3 JO 0 51,677 20 51,707 0 51,707 

88 NR NR NR NR NR NR NR NR 

68-12-2 • N,N-Dimethyl- 97 163 1,345,965 45,694 730,005 1,032 2,122,696 292,012 2,414,708 
formamide 96 148 1,654,918 43,956 1,220,000 1,628 2,920,502 212,291 3,132,793 

95 141 2,352,988 73,106 1,099,000 1,710 3,526,804 286,316 3,813,120 
88 NR NR NR NR NR NR NR NR 

57-14-7 • 1,1-Dimethyl 97 4 902 0 0 0 902 437 1,339 
hydrazine 96 5 302 0 0 I 303 425 728 

95 4 299 0 0 0 299 5 304 
88 4 4,323 10 0 0 4,333 8,855 .13,188 

Note: On·site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofF01m R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products impmted and/or manufactured in the US} and/or 
Fcderaflnsccticide, Fungicide, and Rodenticide Act {FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pcsdcldes. 
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Chapter 3 - Year-to-Year Comparison of Toxks Release Inventory Data ~iiil 
able 3-88. Quantities of TRI Chemicals In Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-

CAS Recl:cled Ene!J!l: Recovea Treated 
Released Production- Production-
On-and related Waste related Waste 

Number Chemical Year On-site Off~site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

124-40-3 Dimethylamine 97 503,203 0 126,268 1,648 2,676,460 417,279 541,113 4,265,971 8,675 
96 494,604 0 8,000 1,625 2,626,186 313,237 543,576 3,987,228 6 
95 1,095,202 0 21,170 1,800 2,090,541 223,723 564,356 3,996,792 0 
88 NA NA NA NA NA NA NA NA NA 

2300-66-5 • Dimethylamine 97 0 0 0 0 0 0 140 140 0 
dicamba 96 11,863 0 0 0 0 0 1,181 13,044 0 

95 7,981 0 o· 0 0 0 803 8,784 0 
88 NA NA NA NA NA NA NA NA NA 

121-69-7 N,N-Dimethyl- 97 46,000 0 0 748,779 9,273 217,456 39,824 1,061,332 0 
aniline 96 48,000 0 0 1,087,051 6,895 174,595 65,805 1,382,346 0 

95 50,535 0 0 745,242 2,154 205,028 104,616 1,107,575 0 
88 NA NA NA NA NA NA NA NA NA 

119-93-7 3,3'-Dimethyl- 97 No reports recei_ved 
benzidine 96 0 0 0 0 2,287 0 260 2,547 0 

95 No reports received 
88 No reports received 

612-82-8 3,3'-Dimethyl- 97 0 0 0 0 0 0 0 0 0 
benzidine- 96 0 0 0 0 0 0 0 0 0 
dihydrochloride 95 No reports received 

88 NA NA NA NA NA NA NA NA NA 

79-44-7 Diniethylcarbamyl 97 0 0 0 0 25,445 0. 118 25,563 0 
chloride 96 No reports received 

95 No reports received 
88 No reports received 

> 

2524-03-0 Dimethyl ., 97 0 0 0 0 0 4,806 7,021 11,827 0 
chlorothio- 96 0 0 0 0 .o 0 10 10 0 
phosphate 95 0 0 0 0 0 0 51,727 51,727 0 

88 NA NA NA NA NA NA NA NA NA 

68-12-2 • N,N-Dimethyl- 97 ,,... 7,815,007 268,701 11,766,149 5,590,193 14,497,941 4,913,049 3,176,537 48,027,577 2,555 
fonnamide 96 5,447,326 309,948 9,633,941 4,104,258 12,111,386 4,360,884 3,788,607 39,756,350 12,338 

95 4,738,418 389,337 8,565,430 3,640,101 14,698,078 2,962,348 3,689,061 38,682,773 245 
88 NA NA NA NA NA NA NA NA NA 

57-14-7 • 1,1-Dimethyl 97 0 2 0 1,900 2,314 796 905 5,917 0 
hydrazine 96 0 0 9,215 1 4,237 8,801 726 22,980 7,000 

95 0 57 0 0 3,639 10 302 4,008 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be re1ported for 1988 reporting year). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. · 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3..SA. TRI 0 "t a 0 n-s1 e an d Off "t R I b Ch ·SI e e eases, >V I 1988 d 1995 1997 em1ca, an - f , con mue d ·. 

On-site Releases Off-site 
Releases 

Surface Total Transfers Total On-
CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 

Number Chemical Year Forms Emissions Discha1·ges Injection to Land Releases Disposal Releases 
Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

105-67-9 • 2,4-Dimethy- 97 25 51,895 20 170,000 0 221,915 1,863 223,778 
I phenol 96 23 57,674 JOO 140,000 0 197,774 821 198,595 

95 19 52,797 33 79,000 s 131,835 17 131,852 
88 13 I 1,588 484 24,703 399 37,174 1,500 38,674 

131-11-3 • Dimethyl phthalate 97 97 175,524 636 4,450 692 181,302 6,389 187,691 
96 75 154,454 551 1,000 8 156,013 3,615 159,628 
95 85 339,087 275 1,000 5 340,367 2,524 342,891 
88 57 535,056 4,335 390 504 540,285 93,358 633,643 

77-78·1 Dimethyl sulfate 97 37 4,499 0 0 0 '4,499 2,308 6,807 
96 35 5,796 0 0 0 5,796 0 5,796 
95 39 6,432 I 0 0 6,433 0 6,433 
88 33 10,806 610 0 50 11,466 0 11,466 

99-65-0 m·Dinitrobenzene 97 I 421 81,587 0 451 82,459 0 82,459 
96 I 421 83,436 0 310 84,167 0 84,167 
95 2 547 84,906 0 1,066 86,519 0 86,519 
88 NR NR NR NR NR NR NR NR 

528-29-0 o-Dinitrobenzene 97 2 54 1,044 0 58 1,156 0 1,156 
96 2 54 1,067 0 40 1,161 0 1,161 
95 3 65 1,086 0 136 1,287 0 1,287 
88 NR NR NR NR NR NR NR NR 

100-25-4 p-Dinitrobenzene 97 I 14 29 0 16 59 0 59 
96 I JS 29 0 11 55 0 55 

95 1 16 30 0 37 83 0 83 
88 NR NR NR NR NR NR NR NR 

88-85-7 • Dinitrobutyl 97 5 1,110 23 0 0 1,133 7,388 8,521 
phenol 96 6 722 3,800 0 0 4,522 13,500 18,022 

95 5 879 2 0 0 881 0 881 
88 NR NR NR NR NR NR NR NR 

534-52-1 • 4,6-Dinitro-o- 97 7 IOI 0 0 0 JOI 115,801 115,902 
cresol 96 7 100 0 0 0 100 27,820 27,920 

95 s 130 0 4,649 0 4,779 7,220 11,999 
88 10 274 266 0 2 542 46,648 47,190 

Sl·28·S • 2,4-Dinitrophenol 97 7 422 51,069 0 21 51,512 0 51,51_2 
96 7 182 65,869 0 0 66,051 2 66,053 
95 4 112 2,000 0 0 2,112 0 2,112 
88 II 20,825 98,692 86,200 257 205,974 110,285 316,259 

Nole: On·slle Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 arc not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products impoited and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3- Year-lo-Year Comparison of Toxics Release Inventory DalP ~iiil 
Table 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-

Treated 
Released Production- Production-

CAS Rec:i::cied Ene!J:l:'. Recovea On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
105-67~9 • 2,4-Dimethy- 97 23,760 67,958 1,319,661 59,659 633,730 21,718 223,980 2,350,466 2 

I phenol 96 33,354 58,775 1,836,216 90,519 562,773 28,635 198,673 2,808,945 63 
95 37,140 30,368 1,573,273 50,362 397,965 75,967 131,351 2,296,426 24 
88 NA NA NA NA NA NA NA NA NA 

~ 

131-11-3 * Dimethyl phthalate 97 0 13,624 604,012 27,507 834,023 89,534 179,099 1,747,799 0 
96 0 0 225,020 84,850 360,632 68,567 127,131 866,200 0 
95 4,288 800 253,605 69,549 356,058 221,729 342,780 1,248,809 0 
88 NA NA NA NA NA NA NA NA NA 

77-78-1 Dimethyl sulfate 97 0 54,525 62,628 0 10,457 2,323 4,223 134,156 0 
96 100,000 77,756 0 0 76,354 2 5,095 259,207 0 
95 0 171,230 1 0 352,841 3 5,535 529,610 0 
88 NA NA NA NA NA NA NA NA NA 

99-65-0 m-Dinitrobenzene 97 0 0 0 0 734,287 11,352 82,459 828,098 0 
"" 

96 0 0 0 0 750,922 77 84,167 835,166 0 
95 0 0 0 0 764,156 0 86,519 850,675 0 
88 NA NA NA NA NA NA NA NA NA 

528-29-0 o-Dinitrobenzene 97 0 0 0 0 103,312 1,452 1,156 105,920 0 

- 96 0 0 0 0 468,906 10 1,161 470,077 0 
95 0 0 0 0 444,156 0 1,287 445,443 0 
88 NA NA NA NA NA NA NA NA NA 

100-25-4 p-Dinitrobenzene 97 0 0 0 0 28,432 396 59 28,887 0 
96 0 0 0 0 29,076 3 55 29,134 0 
95 0 0 0 0 29,589 0 83 29,672 0 
88 NA NA NA NA NA NA NA NA NA 

88-85-7 * Dinitrobutyl 97 0 0 590,492 0 71,830 1,700 8,232 672,254 0 
phenol 96 0 0 267,404 0 7,701 330 18,012 293,447 0 

95 0 0 263,629 0 34,226 110 881 298,846 0 
88 NA NA NA NA NA NA NA NA NA 

534-52-1 • 4,6-Dinitro-o- 97 0 0 1,347,500 1,800 28,000 11,413 116,467 1,505,180 0 
cresol 96 0 0 1,446,612 0 29,000 12,866 3,638 1;492,116 0 

95 0 0 844,907 410 18,000 13,950 7,365 884,632 0 
88 NA NA NA NA NA NA NA NA NA 

51-28-5 * 2,4-Dinitrophenol 97 0 0 674,605 69,679 1,923,457 I 51,522 2,719,264 0 
96 0 0 319,777 I 1,207,434 0 65,903 1,593,115 0 
95 0 0 556,712 9 1,160,000 220 2,103 1,719,044 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

Table 3-SA. TRI On-site and Off-site Releases, bv Ch I 1 88 d 199 1 7 em1ca, 9 an 5- 99 f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
121-14·2 2,4-Dinitrotolucnc 97 4 1,801 90 0 0 1,891 0 1,891 

96 4 1,891 349 0 0 2,240 0 2,240 
95 4 1,874 231 0 0 2,105 94 2,199 
88 13 93,257 12,055 106,400 14,961 226,673 124,281 350,954 

606-20-2 2,6-Dinitrotoluene 97 1 438 24 0 0 462 0 462 
96 1 472 94 0 0 566 0 566 
95 1 469 126 0 0 595 0 595 
88 7 87,597 957 27,000 0 115,554 30,882 146,436 

25321-14·6 Dinltrotoluene 97 6 11,551 63 56,000 0 67,614 46,491 114,105 
(mixed isomers) 96 5 14,815 586 33,000 0 48,401 121 48,522 

95 6 14,811 284 17,000 0 32,095 6 32,101 
88 NR NR NR NR NR NR NR NR 

39300-45·3 • Dinoeap 97 No reports received 
96 1 0 0 0 0 0 0 0 
95 1 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

123·91·1 1,4-Dioxane 97 44 141,262 196,272 0 4,609 342,143 305,787 647,930 
96 49 120,869 226,998, 0 5,409 353,276 479,388 832,664 
95 54 223,144 216,689 0 5,736 445,569 352,996 798,565 
88 73 612,633 203,320 0 11,702 827,655 10,954 838,609 

122-39-4 • Diphcnylamine 97 31 69,246 66 17,855 iso .. 87,417 23,487 110,904 
96 24 46,777 205 15,532 0 62,514 11,382 73,896 
95 23 43,356 200 9,060 65 52,681 34,338 87,019 
88 NR NR NR NR NR NR NR NR 

2164-07·0 • Dlpotassium 97 1 0 0 0 0 0 0 0 
endothall 96 2 43 0 0 0 43 0 43 

95 I 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

136-45-8 • Dipropyl iso- 97 No reports received 
cinchomeronatc 96 I 250 0 0 0 250 0 250 

95 No reports received 
88 NR NR NR NR NR NR NR NR 

138-93-2 • Disodium- 97 5 0 0 0 0 0 0 0 
cyanodithioimido- 96 3 0 0 0 0 0 0 0 
carbonate 95 3 0 0 0 0 0 0 0 

88 NR NR NR NR NR NR NR NR 
' Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 

metal compounds transferred off-site for solidification/stabilization and for waste'3ter treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (forRCRA Subtitle C landfills) began in 1996 reporting year! 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides, 
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Chapter 3-· Year-to-Year Comparison of Toxics Release Inventory Data ~iiil 
Table 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-

CAS Recl'.cled Energl'. Recove!:l'. Treated 
Released Production- Production-
On-and related Waste related Waste 

Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

121-14-2 2,4-Dinitrotoiuene 97· 0 1,500 50,182 5,363 35,419 1,500 1,883 95,847 0 
96 0 7,300 51,527 0 35,270 7,300 2,021 103,418 0 
95 0 0 42,345 9 27,115 1,381 2,200 73,050 0 
88 NA NA NA NA NA NA NA NA NA 

606-20-2 2,6-Dinitrotoluene 97 0 0 477 0 17,119 110 462 18,168 0 
96 0 0 1,711 0 23,500 26 566 25,803 0 
95 0 0 6,160 l 9,180 118 595 16,054 0 
88 NA NA NA NA NA NA NA NA NA 

25321-14-6 . Dinitrotoluene 97 0 0 0 2 213,007 501,414 68,691 783,114 75,831 
(mixed isomers) 96 0 0 0 0 221,517 551,383 48,362 821,262 3,400 

95 0 0 0 9,100 181,321 882,089 32,321 1,104,831 2,500 
88 NA NA NA NA NA NA NA NA NA 

39300-45-3 • Dinocap .. 97 No reports received 
96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

123-91-1 1,4-Dioxane 97 620,000 4 1,269,899 927,524 1,292,021 117,066 725,779 4,952,293 II 
96 5,592,026 846 3,126,659 1,372,579 1,074,367 176,966 952,090 12,295,533 1,239 
95 ,74,293 9,124 1,975,960 1,196,352 1,019,104 305,315 790,118 5,370,266 229 
88 NA NA NA NA NA NA NA NA NA 

122-39-4 • Diphenylamine 97 2,000,000 619 4,868,832 655,045 52,359 58,800 111,594 7,747,249 1 
96 1,200,000 25,549 2,190,000 422,084 38,849 238,942 73,138 4,188,562 1 
95 976,755 11,600 1,100,115 264,471 36,700 669,757 87,920 3,147,318 0 
88 NA NA NA NA NA NA NA NA NA 

. 2164-07-0 • Dipotassium 97 0 0 0 0 0 0 0 0 0 
endothall 96 0 0 0 0 0 12 43 55 0 

95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

136-45-8 • Dipropyl iso- 97 No reports received 
cinchomeronate 96 70 0 0 0 0 0 30 100 0 

95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

138-93-2 • Disodium- 97 0 0 0 0 0 0 0 0 0 
cyanodithioimido- 96 0 0 0 0 0 0 0 0 0 
carbonate 95 0 0 0 0 0 0 0 0 0 

88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current' Year) of Form R. 
NA: not applicable (waste management data not required to be ireported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesti1;ide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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l'~~f1 lllihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

Table 3-SA. TRI On-site and Off-site Releases, bv Ch I 198 etn1ca, Ban d 1 97 1.995- 9 f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal 'Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
330-54-1 • Diuron 97 10 2,060 257 0 0 2,317 2,637 4,954 

96 9 1,772 13 0 0 1,785 1,500 3,285 
95 8 2,765 10 0 5 2,780 1,950 4,730 
88 NR NR NR NR NR NR NR NR 

2439-10·3 • Dodine 97 No reports received 
96 I 10 0 0 0 10 0 to 
95 I 10 0 0 0 10 0 10 
88 NR NR NR NR NR NR NR NR 

120-36-5 • 2,4-DP 97 3 257 0 0 0 257 0 257 
96 3 512 0 0 5 517 39 556 
95 3 260 0 0 0 260 17 277 
88 NR NR NR NR NR NR NR NR 

2702-72-9 • 2,4-D sodium salt 97 I 0 0 0 0 0 0 0 
96 I 0 0 0 0 0 0 0 
95 I 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

I 06-89·8 • Ep1chlorohydrin 97 77 314,249 9,304 0 9,510 333,063 4,016 337,079 
96 68 348,425 20,735 0 2,205 371,365 4,137 375,502 
95 68 321,450 26,937 0 18,874 367,261 893 368,154 
88 78 707,107 4,917 68,750 2,524 783,298 307 783,605 

13194-48-4 • Ethoprop 97 6 26 0 0 132,926 132,952 0 132,952 
96 6 866 0 0 108,933 109,799 250 110,049 
95 6 506 0 0 174,290 174,796 0 174,796 
88 NR NR NR NR NR NR NR NR 

110-80-5 2-Ethoxycthanol 97 25 130,062 I 0 33 130,096 500 130,596 
96 31 192,462 6 0 0 192,468 250 192,718 
95 40 222,940 891 0 0 223,831 12,595 236,426 
88 110 2,431,310 120,164 0 52 2,551,526 71,142 2,622,668 

140-88-5 Ethyl acrylate 97 94 183,121 159 0 513 183,793 4,821 188,614 
% 95 186,791 199 0 516 187,506 32,734 220,240 
95 106 207,444 542 0 523 208,509 10,182 218,691 
88 105 245,982 1,211 0 265 247,458 7,110 254,568 

100-41-4 Ethyl benzene 97 1,005 8,730,416 5,739 559,680 151,969 9,447,804 71,872 9,519,676 
96 1,018 9,454,718 6,851 335,932 59,862 9,857,363 95,603 9,952,966 
95 1,025 10,241,242 9,343 475,234 19,174 10,744,993 164,501 10,909,494 
88 564 7,718,781 15,970 72,914 175,180 7,982,845 421,334 8,404,179 

Nole: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofFom1 R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 arc not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodcnticidc Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 -· Year-to-Year Comparison of Toxics Re/ease Inventory Data ~iiii 
Table 3-88 Quantities of TRI Chemicals in Waste by Chemical, 1988 and 1995~1997, continued 

' 
Quantity Total Non-
Released Production- Production-

CAS Recl:cled Ene!:Gl: Recove!I Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-sjtii Off-site On-site Off-site Off-site Managed Managed 

Pounds Pou11ds Pounds Pounds Pounds Pounds · Pounds Pounds Pounds 
330-54-1 • Diuron 97 250 0 0 0 0 1,032 4,564 5,846 0 

96 0 0 0 0 0 3,222 4,414 7,636 JO . 95 300 0 0 2 0 5,711 6,568 12,581 0 
88 NA NA NA NA NA NA NA NA NA 

2439-10-3 • Dodine 97 No reports received 
96 0 0 0 0 0 360 8 368 0 
95 0 0 0 0 0 270 5 275 0 
88 NA NA NA NA NA NA NA NA NA 

120-36-5 • 2,4-DP 97 3,000 0 0 0 0 II 9 3,020 192 
96 4,256 0 0 0 0 14 552 4,822 192 
95 5,633 0 0 0 0 II 536 6,180 0 
88 NA NA NA NA NA NA NA NA NA 

2702-72-9 * 2,4-D sodium salt 97 0 0 0 0 18,993 0 0 18,993 0 
96 0 0 0 0 3,956 0 0 3,956 0 
95 0 0 0 0 5,139 0 0 5,139 0 
88 NA NA NA NA NA NA NA NA NA 

106-89-8 * Epichlorohydrin 97 20,870,748 17,715 5,878,951 83,883 6,048,675 1,329,239 317,147 34,546,358 3,583 
96 20,158,532 2 5,863,583 75,040 2,992,269 1,453,853 368,762 30,912,041 16,505 
95 13,263,282 0 4,331,319 171,461 4,191,552 952,542 . 343,762 23,253,918 20,516 
88 NA- NA NA NA NA NA NA NA NA 

13194-48-4 • Ethoprop 97 0 0 0 0 0 3,820 132,953 136,773 0 
96 3 0 0 0 0 921 109,332 110,256 0 
95 9 0 0 0 0 9,404 174,442 183,855 0 
88 NA NA NA NA NA NA NA NA NA 

110-80-5 2-Ethoxyethanol 97 1,500 551 697,714 72,295 774,979 151,641 169,665 1,868,345 13,237 
96 6,210 6,581. 410,576 169,509 731,710 173,077 171,113 1,668,776 20,424 
95 2,300 1,720 434,164 142,160 1,332,131 . 438,878 222,188 2,573,541 36,526 
88 NA NA NA NA NA NA NA NA NA 

140-88-5 Ethyl acrylate 97 390,000 40,206 16,473,174 832,383 329,187 160,956 184,447 18,410,353 285 
96 284,024 45,510 7,177,162 791,794 16,524,991 353,726 ,_217,298 25,394,505 23,571 
95. 79 32,449 8,159,780 1,3,56,212 487,840 96,769 217,433 10,350,562 24,056 
88 NA NA NA NA NA NA NA NA NA 

100-41-4 Ethyl benzene 97 30,036,542 6,986,553 35,462,089 11,283,948 14,600,710 1,805,729 9,470,382 109,645,953 29,727 
96 33,063,689 7,242,940 31,512,199 11,075,027 22,228,447 1,904,307 9,914,294 116,940,903 76,716 
95 24,907,594 6,757,634 40,925,948 11,299,949 19,251,248 1,785,143 10,813,225 115,740,741 13,316 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
·NA: not applicable (waste management data not required to be rc:ported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFllA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 

. Use Pesticides. 
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liii~hapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

Tab a 3-SA. TRI On-~ te ~IJQ Off-site Releases, b >Y Chemical, 1988 an d 1995199 - 7, continue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
541-41-3 Ethyl- 97 4 4,017 5 0 5 4,027 0 4,027 

chlorofonnate 96 4 4,741 5 0 5 4,751 0 4,751 

95 3 2,020 5 0 5 2,030 0 2,030 
88 5 13,903 0 0 0 13,903 0 13,903 

759-94-4 • Ethyl dipropyl- 97 4 2,208 113 9,501 0 11,822 2,778 14,600 

thiocarbamate 96 3 7,325 2 29 0 7,356 590 7,946 

95 4 2,363 291 373 0 3,027 9,366 12,393 

88 NR NR NR NR NR NR NR NR 
' 

74-SS-1 • Ethylene 97 305 30,269,807 927 2,632 110 30,273,476 1,459 30,274,935 

96 297 35,228,216 25,228 0 8,080 35,261,524 10,845 35,272,369 

95 287 35,197,800 27,574 0 16 35,225,390 1,771 35,227,161 
88 274 50,503,039 15,214 17,203 13,250 50,548,706 11,432 50,560,138 

- Ethylencbisdithio- 97 6 571 0 0 0 571 600 1,171 
carbamic acid, 96 7 1,124 0 0 0 1,124 3,100 4,224 

salts and esters 95 3 1,630 0 0 o, 1,630 0 1,630 

88 NR NR NR NR NR NR NR NR 

107-21-1 • Ethylene glycol 97 1,275 5,529,550 638,973 3,542,486 416,478 10,127,487 1,564,736 11,692,223 

96 1,295 5,897,858 769,567 7,699,484 430,226 14,797,135 1,866,935 16,664,070 

95 1,306 7,231,755 807,318 12,554,675 850,534 21,444,282 1,469,980 22,914,262 
88 1,455 13,218,339 3,747,561 7,927,570 736,344 25,629,814 2,595,276 28,225,090 

151-56-4 Ethyleneiminc 97 I 6 0 0 0 6 0 6 
96 1 2 0 0 0 2 0 2 
95 1 3 0 0 0 3 0 3 
88 1 500 0 0 0 500 0 500 

75-21-8 • Ethylencoxide 97 156 926,370 3,634 15,147 986 946,137 52 946,189 
96 162 789,750 4,474 22,200 . 551 816,975 1,048 818,023 
95 166 856,239 5,230 130,000 2,208 993,677 8,663 1,002,340 
88 202 4,631,734 44,851 ll,125 54,700 4,742,410 20,663 4,763,073 

96-45-7 • Ethylene thiourea 97 13 286 0 0 0 286 5,657 5,943 
96 11 518 0 0 0 518 7,501 8,019 
95 11 775 0 0 0 775 19,665 20,440 
88 6 500 0 0 0 500 2,250 2,750 

75.34.3 Ethylidene 97 6 18,119 3 0 0 18,122 0 18,122 
dichloride 96 6 21,950 II 0 0 21,961 0 21,961 

95 5 40,471 16 0 0 40,487 0 40,487 
88 NR NR NR NR NR NR NR NR 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sllc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: notapplicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticidc Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspen<jed, and Restricted Use 
~~~ . 

''• 
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Chapter 3- Year-to-Year Comparison of Toxics Release tnventorr Data ~iiii 
Table 3-88. Quantities of TRI Chemicals in Waste, by Chemical 1988and1995-1997, continued 

' 
Non-

Quantity Total Production-

CAS Recycled Energx Recovery Treated Released Production- related 
On-and related Waste Waste 

Number Chemical Year On-site Ofl'-1:ite On-site Off-site On-site Off-site .Ofl'-site Managed Managed 
Pounds Pow1ds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

541-41-3 Ethyl- 97 0 0 0 0 2,970 0 3,890 6,860 0 
chloroformate 96 0 0 0 0 11,600 0 4,671 16,271 0 

95 0 0 0 0 3,300 0 1,980 5,280 10 
88 NA NA NA NA NA NA NA NA NA 

759-94-4 • Ethyl dipropyl- 97 0 0 0 0 4,184 50,685 14,041 68,910 323 
thiocarbamate 96 0 0 0 0 0 9,610 9,489 19,099 13 

95 0 0 0 0 6,500 33,010 12,476 51,986 0 
88 NA NA NA NA NA NA NA NA NA 

74-85-1 • Ethylene• 97 115,302,995 14,410 1,151,632,258 14,141,146 496,425,339 1,798,509 29,264,637 1,808,579,294 602,721 
96 194,529,481 13,3"17 490,573,955 13,028,334 486,817,781 2,112,396 34,743,160 1,221,818,424 715,996 
95 196,803,539 3 485,914,835 10,615,177 495,572,836 2,116,568 34,753,277 1,225,776,235 765,579 
88 NA NA NA NA NA NA NA NA NA 

- Ethylenebisdithio- 97 0 0 0 0 0 2,995 1,289 4,284 0 
carbamic acid, 96 0 0 0 0 0 18,882 6,222 25,104 0 
salts and esters 95 0 0 0 0 0 7,250 1,500 8,750 0 

88 NA NA NA NA NA NA NA NA NA 

107-21-1 • Ethylene glycol 97 452,791,021 76,990,9'31 6,836,406 17,472,536 55,214,574 29,734,918 12,985,925 652,026,311 66,961 
96 378,321,576 90,740,522 6,653,978 17,132,823 57,481,350 22,782,094 17,102,604 590,214,947 2,773,801 

. 95 366,425,025 101,106,327 5,926,147 13,154,599 65,627,898 34,252,045 22,517,305 609,009,346 305,087 
88 NA NA NA NA NA NA NA NA NA 

151-56-4 Ethyleneimine 97 0 0 0 0 22,000 0 6 22,006 0 
96 0 0 0 0 22,000 0 2 22,002 0 
95 0 0 0 0 34,000 0 3 34,003 0 
88 NA NA NA NA NA NA NA NA NA 

75-21-8 • Ethylene oxide 97 70,880 1,610 38,000 7 11,312,884 105,228 598,688 12,127,297 389,284 
96 116,838 1,471 28,135 0 13,308,313 121,764 810,419 14,386,940 45,077 

. 95 127,110 307 16,940 0 9,974,486 70,255 990,179 11,179,277 15,962 
88 NA NA NA NA NA NA NA NA NA 

9645-7 • Ethylene thiourea 97 780 0 0 0 0 4,170 5,334 10,284 0 
96 0 2,735 0 0 0 2,816 7,694 13,245 0 
95 1 840 0 0 1 6,282 19,877 27,001 0 
88 NA NA NA NA NA NA NA NA NA 

75-34-3 Ethylidene 97 1,300,000 0 807,315 0 3,291,684 75,308 18,109 5,492,416 6 
dichloride 96 1,300,000 0 140,773 0 2,410,240 18,514 . 22,034 3,891,561 22 .. 

95 1,300,000 0 92,000 0 1,532,000 19,149 40,156 2,983,305 15,005 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
•Chemicals that are currently active ingredients irt EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use Pesticides. 
"One facility, TPI Petroleum in Ardmore, OK, reported on-site em:rgy recovery for ethylene of82,500,000 pounds in 1995, 36,250,000 pounds in 1996, and 422,000,000 
pounds in 1997. The facility has since revised these quantities to :~ero. Another facility, Shell Chemical Co. in Geismar, LA, reported on-site energy recovery for ethylene 
of 193,830,000 pounds in 1997. The facility has since revised this quantity to 13,000,000 pounds. These revisions change on-site energy recovery for ethylene to 
403,414,835 pounds in 1995, to 454,323,955 pounds in 1996, and\ to 548,802,258 pounds in 1997. Total production-related waste managed for ethylene changes to 
1,143,276,235 pounds in 1995, to 1,185,568,424 pounds in.1996, and to 1,205,749,294 pounds in 1997. 

3-79 



liiiihapter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3.SA TRI 0 It a e . n-s e an dOff I RI -s te e eases, by Chemical, 1988 and 1995-1997, continued 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds , Pounds Pounds Pounds 
52-85-7 • Farnphur 97 1 0 0 0 0 0 0 0 

96 2 0 0 0 0 0 0 0 
95 2 0 0 0 0 0 0 0 
88 NR NR NR NR N-il NR NR NR 

60168·88-9 • Fcnarimol 97 1 0 0 0 0 0 0 0 
96 2 0 0 0 0 0 0 0 
95 2 1,000 0 0 0 1,000 0 1,000 
88 NR NR NR NR NR NR NR NR 

13356-08·6 • Fenbutatin oxide 97 2 3 0 3,420 0 3,423 0 3,423 
96 2 255 0 745 0 1,000 0 1,000 
95 I 0 0 0 b 0 0 0 
88 NR NR NR NR NR NR NR NR 

7.2490-01-8 • Fcnoxycarl> 97 I 0 0 0 0 0 0 0 
96 No reports received 
95 I 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

39515-41-8 • Fenpcopathrin 97 1 0 0 0 0 0 0 0 
96 1 0 0 0 0 0 0 0 
95 I 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

55-38-9 • Fcnthion 97 1 2 0 0 0 2 1 3 
96 I 0 0 0 0 0 1 I 
95 1 0 0 0 '.o 0 0 0 
88 NR NR NR NR NR NR NR NR 

51630-58-1 • Fcnvalel'llte 97 1 1 0 0 0 I 0 1 
96 I 1 0 0 0 I 0 1 
95 1 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

69806-50-4 • Fluazifop butyl 97 1 0 0 0 ti 0 0 0 
96 1 0 0 0 0 0 0 0 
95 No reports received 
88 NR NR NR NR :NR. NR NR NR 

2164-17-2 • Fluomcturon 97 6 695 0 0 0 695 3,543 4,238 
96 5 987 0 0 0 987 2,505 3,492 
95 6 796 0 0 0 796 2,355 3,151 
88 2 500 0 0 0 500 3,700 4,200 

Note: On-site Rclcasu from Section S ofFonn R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofFonn R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sitc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not appli~b!e (totals for 1988 arc not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Infonnation System (all pesticide products impo11ed and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pcstlcidcs. 
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Chapter 3- Y'ear-to-Year Comparison of Toxics Re/ease Inventory Data ~iiii 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988and1995-1997, continued 

Quantity Total Non-

Recl'.cled Treated 
Released Production- Production-

CAS Ene!Jll'. Recovea On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

52-85-7 * Famphur 97 0 0 0 0 0 2,664 0 2,664 0 

96 0 0 0 0 0 12,242 0 12,242 0 

95 0 0 0 0 0 3,758 0 3,758 0 

88 NA NA NA NA NA NA NA NA NA 

60168-88-9 * Fenarimol 97 0 0 0 0 0 0 0 0 0 

96 0 0 0 0 0 0 0 0 0 

95 0 0 0 0 0 310 650 960 0 

88 NA NA NA NA NA NA NA NA NA 

13356-08-6 * Fenbutatin oxide 97 0 0 0 0 0 0 1,000 1,000 0 

96 0 0 0 0 0 0 1,000 1,000 0 

95 0 0 0 0 0 0 0 0 0 

88 NA NA NA NA NA NA NA NA NA 

72490-01-8 * Fenoxycarb 97 0 0 0 0 0 0 0 0 0 

96 No reports received 
95 0 0 0 0 0 0 0 0 0 

88 NA NA NA NA NA NA NA NA NA 

39515-41-8 • Fenpropathrin 97 0 0 0 0 0 0 0 0 0 

96 0 0 0 0 0 0 0 0 0 

95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

55-38-9 * Fenthion 97 5 0 0 0 0 1,000 2 1,007 0 
96 7 0 0 0 8 3,272 0 3,287 0 

95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

51630-58-1 * Fenvalerate 97 0 0 0 0 0 1,000 0 1,000 0 

96 0 0 0 0 0 3,994 1 3,995 0 

95' 0 0 0 0 0 0 0 0 0 

88 NA NA NA NA NA NA NA NA NA 

69806-50-4 * Fluazifop butyl 97 o· 0 0 0 0 0 0 0 0 
96 0 0 0 0 0 0 0 0 0 
95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

2164-17-2 * Fluometuron 97 0 0 0 0 0 12,784 3,251 16,035 0 
96 0 0 0 0 0 15,628 2,948 18,576 0 
95 0 0 0 2 0 16,900 5,646 22,548 13,000 
88 NA NA NA NA NA NA NA NA NA 

'lote: Data from Section 8 (Current Year) of Form R. 
'IA: not applicable (waste management data not required to be reported for 1988 reporting year). 

Chemicals that are currently active ingredients in EPA's Pesticid1: Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Jse Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

Tabl& 3-8A. TRI On-site an dOff. RI b Ch -site e eases, 1v I 1988 d 1995 1997 em1ca, an . f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Nttmbcr Cbemkal Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
77112-41-4 Fluorine 97 9 29,785 54,200 0 0 83,985 0 83,985 

96 9 25,460 48,300 0 0 73,760 0 73,760 
95 7 18,319 15,000 0 0 33,319 0 33,319 
88 NR NR NR NR NR NR NR NR 

Sl-21-S Fluorouracil 97 I 0 0 0 250 250 250 500 
96 1 0 0 0 250 250 250 500 
95 No reports received 
88 NR NR NR NR NR NR NR NR 

69409-94-S • Fluvalinate 97 l 0 0 0 0 0 0 0 
96 1 0 0 0 0 0 0 0 
95 I 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

133-07-3 • Folpet 97 8 42 10 0 0 52 3,836 3,888 
96 6 303 0 0 0 303 2,444 2,747 
95 5 16 5 0 0 21 1,941 1,962 
88 NR NR NR NR NR NR NR NR 

72178..()2..() Fomcsnfen 97 2 695 1,230 0 0 1,925 13,182 15,107 
96 2 505 0 0 0 505 2,501 3,006 
95 2 10 0 0 0 to 750 760 
88 NR NR NR NR NR NR NR NR 

S()..()().() • Formaldehyde 97 812 11,534,568 246,857 9,905,754 113,293 21,800,472 157,083 21,957,555 
96 778 11,492,475 321,829 9,403,275 114,020 21,331,599 329,814 21,661,413 
95 794 11,758,435 274,682 7,313,034 132,415 19,478,566 210,738 19,689,304 
88 821 12,415,188 904,546 9,608,524 494,111 23,422,369 1,409,999 24,832,368 

64-18-6 • Formic acid 97 272 1,704,989 35,026 11,067,451 3,536 12,811,002 88,548 12,899,550 
96 268 2,114,089 84,133 11,001,260 3,010 13,202,492 103,871 13,306,363 
95 260 592,387 15,759 11,492,418 3,205 12,103,769 26,357 12,130,126 
88 NR NR NR NR NR NR NR NR 

76-13-1 Freon 113 97 50 1,063,709 l,876 0 0 1,065,585 2,355 1,067,940 
96 73 1,402,179 786 0 0 1,402,965 1,147 1,404,112 
95 138 2,608,436 3,829 6 0 2,612,271 2,560 2,614,831 
88 1,438 70,382,591 • 32,894 5,965 27,799 70,449,249 1,924,043 72,373,292 

- Glycol ethers 97 2,010 37,018,415 337,884 5,462 40,205 37,401,966 948,930 38,350,896 
96 2,060 40,779,238 144,061 99,208 65,046 41,087,553 656,456 41,744,009 
95 2,149 44,742,788 183,996 132,064 25,145 45,083,993 771,955 45,855,948 
88 1,615 48,706,006 284,687 362,198 105,185 49,458,076 1,478,290 50,936,366 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On• 
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal lnsccticidc, Funjicidc, and Rodcnticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - )'ear-to-Year Comparison of Toxics Release Inventory Data ~iiil 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Recl'.cled Ene~l'. Recoven: Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
7782-41-4 Fluorine 97 0 0 0 0 19,500 0 83,985 103,485 I 

96 0 0 0 0 19,005 0 73,522 92,527 I 
95 0 0 0 0 15,000 0 33,300 48,300 0 
88 NA NA NA NA NA NA NA NA NA 

51-21-8 Fluorouracil 97 1,285 0 0 0 0 0 0 1,285 0 
96 930 0 0 0 0 0 0 930 0 
95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

69409-94-5 * Fluvalinate 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

133-07-3 * Folpet 97 221 0 0 0 1,800 368 3,889 6,278 0 
96 0 0 0 0 1,501 234 2,513 4,248 0 
95 0 80 0 0 801 290 1,962 3,133 0 
88 NA NA NA NA NA NA NA NA NA 

72178-02-0 Fomesafen 97 0 0 0 0 0 5,847 18,428 24,275 0 
96 0 0 0 0 0 0 4,801 4,801 0 
95 0 0 0 0 0 0 200 200 0 
88 NA NA NA NA NA NA NA NA NA 

50-00-0 * Formaldehyde 97 90,741,776 643,236 14,449,258 411,094 83,203,482 3,436,540 21,883,140 214,768,526 22,015 
96 87,473,900 42,804 8,429,785 213,655 72,305,821 2,494,150 21,679,742 192,639,857 91,745 
95 75,909,072 56,999 6,758,262 423,718 68,631,079 2,921,365 19,459,502 174,159,997 268,331 
88 NA NA NA NA NA NA NA NA NA 

64-18-6 * Formic acid 97 862,842 33 5,770,006 2,436,610 145,340,583 3,157,416 13,149,351 170,716,841 119 
96 883,880 48 6,705,732 2,211,708 132,459,697 3,077,914 13,622,256 158,961,235 834 
95 95,200 28 7,215,445 236,018 104,948,398 1,541,252 12,253,610 126,289,951 9 
88 NA NA NA NA NA NA NA NA NA 

76-13-1 Freon 113 97 610,745 139,726 50,633 11,000 191,059,556 299,648 1,065,260 193,236,568 729 
96 692,774 155,047 74,113 54,651 219,059,366 1,111,330 1,386,340 222,533,621 116 
95 2,355,210 916,598 0 103,937 250,260,926 582,924 2,613,238 256,832,833 30,129 
88 NA NA NA NA NA NA NA NA NA 

-- Glycol ethers 97 179,203,160 . 3,777,684 32,394,994 14,032,831 38,143,112 10,724,998 40,420,969 318,697,748 38,155 
96 195,666,439 3,338,674 43,411,364 16,010,182 28,124,528 10,209,975 42,866,308 339,627,470 5,244 
95 197,150,993 3,599,881 42,690,470 13,395,720 30,637,682 10,313,240 46,720,123 344,508,109 35,258 
88 NA NA NA NA NA NA NA NA NA 

'Jote: Data from Section 8 (Current Year) of Form R. 
\JA: not applicable (waste management data not required to be reported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFR.A) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Jse Pesticides. 
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l~'~r lllihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl a e 3· SA TRIO n-s te an dOff. RI -site e eases, b Ch IY I 1988 d 1995 1997 em ca, an . f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On· 

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Numbu Chcmkal Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
76-44-8 • Hcptachlor 97 No reports received 

96 I 198 5 0 0 203 0 203 
95 I 203 6 0 0 209 0 209 
88 2 54,295 2 0 0 54,297 0 54,297 

118-74-1 • Hcxachloro· 97 12 154 276 139 0 569 12,038 12,607 

benzene 96 10 220 274 717 0 1,211 23,449 24,660 
95 9 566 6,458 480 0 7,504 6,975 14,479 

88 9 4,045 4 410 0 4,459 443,541 448,000 

87-68·3 Hcxachloro· 1,3· 97 7 1,410 9 299 0 1,718 200 1,918 

I ,3·butadienc 96 7 2,381 256 952 0 3,589 310 3,899 

95 7 3,310 661 434 0 4,405 252 4,657 
88 9 2,508 153 220 0 2,881 19,640 22,521 

77-47-4 • Hexachloro- 97 4 6,927 3 250 0 7,180 930 8,110 
cyclopentadiene 96 4 7,966 0 250 0 8,216 1,000 9,216 

95 4 8,311 6 250 0 8,567 2,600 11,167 
88 5 78,317 6 2,131 0 80,454 28,470 108,924 

67·72·1 • Hcxachloroethane 97 15 1,863 15 659 0 2,537 4,720 7,257 
96 18 3,131 32 2,024 0 5,187 721 5,908 
95 21 14,551 3,330 1,378 0 19,259 1,208 20,467 
88 22 19,077 11 520 I 19,609 128,504 148,113 

110-54-3 n·Hexane 97 787 71,548,453 58,540 13,221 28,033 71,648,247 297,787 71,946,034 

96 783 75,041,372 218,238 101,579 24,162 75,385,351 291,798 75,677,149 

95 718 81,786,559 46,402 5,380 11,559 81,849,900 118,199 81,968,099 
88 NR NR NR NR NR NR NR NR 

51235-04-2 • Hexazinone 97 4 260 3,006 0 0 3,266 250 3,516 
96 4 300 3,075 0 0 3,375 250 3,625 
95 4 760 6,322 0 0 7,082 2,973 10,055 
88 NR NR NR NR NR NR NR NR 

67485-29-4 • Hydramethylnon 97 2 20 0 0 0 20 0 20 
96 2 10 0 0 0 10 0 10 
95 2 20 0 0 0 20 0 20 
88 NR NR NR NR NR NR NR NR 

302-01-2 Hydrazine 97 44 11,659 12 0 250 11,921 30,430 42,351 
96 45 10,443 23 0 250 10,716 18,549 29,265 
95 46 13,920 3 0 5 13,928 23,504 37,432 
88 55 35,199 2,149 0 29 37,377 24,522 61,899 

Note: On-site Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI I ist after 1988 or whose reporting definition has changed since 1988). 
NA: not 11pplicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FlFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3- Year-to-Year Comparison of Toxics Release Inventory Data ~iiil 
able 3-88 Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-

CAS Recrcted Energr Recoverr Treated 
Released Production- Production-
On-and related Waste related Waste 

Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

76-44-8 • Heptachlor 97 No reports received 
96 0 0 0 0 2,206 16,105 203 18,514 0 
95 0 0 0 0 3,850 851 209 4,910 0 
88 NA NA NA NA NA NA NA NA NA 

118-74-1 • Hexachloro- 97 7,100 4 140,000 4,172 1,690,651 21,984 12,622 1,876,533 11 
benzene 96 7,100 I 240,000 2,214 2,132,566 42,461 24,301 2,448,643 155 

95 6,200 I 0 0 2,865,008 428,747 18,549 3,318,505 19 
88 NA NA NA NA NA NA NA NA NA 

87-68-3 Hexachloro-1,3- 97 0 4 37,000 0 8,091,000 228,996 1,818 8,358,818 264 
1,3-butadiene 96 0 0 66,000 0 6,107,496 279,289 3,007 6,455,192 700 

95 0 13 133,000 0 6,778,662 164,970 4,444 7,081,089 660,211 
88 NA NA NA NA NA NA NA NA NA 

77-47-4 • Hexachloro- 97 0 0 0 0 284,679 19,055 8,097 311,831 2,400 
cyclopentadiene 96 0 0 0 800 246,437 56,248 9,496 312,981 210 

95 0 0 0 0 272,865 24,908 11,083 308,856 76 
88 NA NA NA NA NA NA NA NA NA 

67-72-!" * Hexachloroethane 97 0 3 897,000 103,469 3,209,000 43,379 2,286 4,255,137 4,628 
96 0 0 939,000 71,034 4,600,732 120,715 4,776 5,736,257 384 
95 4,800 0 1,232,400 75,132 4,875,108 109,188 30,153 6,326,781 129,205 
88 NA NA NA NA NA NA NA NA NA 

110-54-3 n-Hexaneh 97 371,918,727 14,085,860 30,687,478 19,134,402 72,743,563 4,724,666 69,383,458 582,678, 154 704,970 
96 193,283,853 10,713,934 27,567,847 10,388,751 53,064,613 8,221,253 75,006,658 378,246,909 208,302 
95 4, I 25,699,524 7,007,918 25,426,831 14,614,680 50,030,503 8,044,247 82,208,251 4,313,031,954 80,332 
88 NA NA NA NA NA NA NA NA NA 

51235-04-2 • Hexazinone 97 0 0 0 0 3,831 260,835 3,535 268,201 0 
96 0 0 0 0 4,091 213,645 3,189 220,925 0 
95 50 0 0 0 6,954 216,172 9,410 232,586 0 
88 NA NA NA NA NA NA NA NA NA 

· 67485-29-4 • Hydramethylnon 97 0 0 0 0 0 475 JO 485 0 
96 0 0 0 0 0 0 5 5 0 
95 0 0 0 0 0 3 17 20 0 
88 NA NA NA NA NA NA NA NA NA 

302-01-2 Hydrazine 97 25 41 0 650 248,339 21,912 32,825 303,792 190 
96 0 IOI 300 65 338,596 6,117 28,433 373,612 0 
95 300 452 0 0 42,532 8,920 37,196 89,400 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
• Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
hSeven facilities in the food processing industry (SIC code 20) reported from 500 million pounds to I billion pounds each in on-site recycling ofn-hexane in 1995, 
for a total 4,000,192,215 billion pounds. In 1996, these facilities reported no on-site recycling ofn-hexane. On their 1996 Form Rs, these facilities also reported zero 
for on-site recycling of n-hexane for the prior year (1995). However, they have not revised their 1995 Form Rs. The apparent facility errors change on-site recycling 
ofn-hexane to 125,507,309 pounds and total production-related waste to 312,839,739 pounds. 
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l~g~ri lllihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

Ta bl o 3-8A. T it RI On-s ean d Off . R I b Ch -site e eases, 1y I 1988 d 1995 1997 em1ca, an . r , con mue d 
On-site Releases Off-site 

,, Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Nt1mbcr Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
10034-93-2 Hydrazine sulfate 97 3 0 0 110,000 0 110,000 0 110,000 

96 2 0 0 350,000 0 350,000 0 350,000 
95 3 0 0 260,000 0 260,000 0 260,000 
88 4 1,172 0 355,000 0 356,172 0 356,172 

7647-01-0 • Hydrochloric acid 97 1,000 59,250,310 1,216 489,005 48,070 59,788,601 447,822 60,236,423 
96 1,068 65,507,723 4,980 260,005 23,148 65,795,856 236,994 66,032,850 
95 1,939 69,500,018 6,871 788,214 24,091 70,319,194 2,369,385 72,688,579 
88 NR NR NR NR NR NR NR NR 

74-91)..8 • Hydrogen cyanide 97 50 1,158,784 241 657,902 8 1,816,935 2,198 1,819,133 
96 50 2,386,690 105 528,513 3 2,915,311 1,164 2,916,475 
95 51 2,481,956 763 683,154 3 3,165,876 326 3,166,202 
88 35 1,109,277 2,300 1,737,850 1,761 2,851,188 1,001 2,852,189 

7664-39-3 • Hydrogen fluoride 97 603 12,422,535 31,680 2,879 15,047 12,472,141 118,837 12,590,978 
96 593 12,959,840 10,691 2,620 36,834 13,009,985 173,050 13,183,035 
95 566 11,431,159 8,702 3,845 24,078 11,467,784 1,012,893 12,480,677 
88 535 14,732,294 189,928 250 13,002 14,935,474 3,467,471 18,402,945 

123-31-9 Hydroquinone 97 60 16,649 1,749 303,000 0 321,398 730 322,128 
96 57 27,513 2,652 290,000 0 320,165 2,628 322,793 
95 63 17,450 5,093 340,005 43 362,591 4,406 366,997 
88 61 10,334 7,211 375,400 530 393,475 6,835 400,310 

55406-53-6 • 3-lodo-2-propynyl 97 18 3,396 21 0 295 3,712 5,957 9,669 
butylcarbamate 96 15 3,630 15 0 292 3,937 6,505 10,442 

95 11 3,959 10 0 265 4,234 12,763 16,997 
88 NR NR NR NR NR NR NR NR 

13463-40-6 Iron pentacarbonyl 97 I 1,461 0 0 0 1,461 0 1,461 
96 I 1,379 0 0 0 1,379 0 1,379 
95 I 1,530 0 0 0 1,530 0 1,530 
88 NR NR NR NR NR NR NR NR 

78-84-2 lsobutyraldehyde 97 20 213,407 1,336 0 0 214,743 34,992 249,735 
96 23 195,073 1,791 2,374 I 199,239 1,000 200,239 
95 24 256,279 752 44,075 47 301,153 0 301,153 
88 15 685,918 773 60 I 686,752 0 686,752 

25311·71-1 • lsofenphos 97 2 500 0 0 0 500 0 500 
96 3 2,175 0 0 1,536 3,711 0 3,711 
95 3 985 0 0 9,000 9,985 0 9,985 
88 NR NR NR NR NR NR NR NR 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
mclal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sitc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 arc not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodcnticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - Year-to;Year Comparison Of Toxics Release Inventory Data ~iiil 
able 3-88 Quantities of TRI Chemicals in Waste by Chemical 1988 and 1995-1997, continued . I ' 

Quantity Total Non-
Released Production- Production-

CAS Rec~cled Energ~ Recove!l'. Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
10034-93-2 Hydrazine sulfate 97 0 0 0 0 1,700 0 110,002 111,702 0 

96 0 0 0 0 0 0 350,000 350,000 0 
95 0 0 0 0 1,900 1,900 260,000 263,800 0 
88 NA NA NA NA NA NA NA NA NA 

7647-01-0 • Hydrochloric acid 97 72,162,656 4,211,505 180,000 6,673,069 ' 782,653,538 11,481,225 60,106,472 937 ,468,465 45,552 
96 73,213,533 2,705,503 120,000 11,200 682,348,885 5,400,761 66,664,454 830,464,336 35,959 
95 195,177,725 15,817,005 100,650 1,510 1,056, 734,385 26,019,613 71,050,587 1,364,901,475 94,383 
88 NA NA NA NA NA NA NA NA NA 

74-90-8 * Hydrogen cyanide 97 61,391 250 78,124,873 331 28,815,443 4,793 1,816,558 108,823,639 107 
96 73,467 0 33,847,854 331 27,343,220 4,559 2,919,400 64,188,831 323 
95 72,134 0 33,141,239 70 25,143,135 10,443 3,141,004 61,508,025 27,155 
88 NA NA NA NA NA NA NA NA NA 

7664-39-3 * Hydrogen fluoride 97 100,395,164 232,309 0 5,910 120,560,424 3,065,078 12,270,652 236,529,537 113,189 
96 113,988,246 300,736 0 4,591 103,683,023 2,621,400 12,750,836 233,348,832 17,849 
95 92,471,855 223,187 0 9,201 103,032,344 2,541,891 12,615,590 210,894,068 11,479 
88 NA NA NA NA NA NA NA NA NA 

123-31-9 Hydroquinone 97 710 0 6,034,221 8,232 1,380,026 63,041 320,498 7,806,728 II 
96 962 0 1,298,419 47,928 388,600 132,120 320,614 2,188,643 0 
95 960 0 1,000,833 37,786 512,185 86,342 363,320 2,001,426 43 
88 NA NA NA NA NA NA NA NA NA 

55406-53-6 * 3-Iodo-2-propynyl 97 6,954 0 0 7,225 339 158,524 5,317 178,359 0 
butylcarbamate 96 6,193 902 0 284 340 98,410 5,884 112,013 75 

95 1,755 2 0 1 300 62,552 5,151 69,761 0 
88 NA NA NA NA NA NA NA NA NA 

13463-40-6 Iron pentacarbonyl 97 0 0 0 0 0 0 1,461 1,461 0 
96 0 0 0 0 0 0 1,379 1,379 0 
95 0 0 0 0 0 0 1,379 1,379 0 
88 NA NA NA NA NA NA NA NA NA 

78-84-2 Isobutyraldehyde 97 0 1,400 1,400,398 575,253 734,068 23,593 249,335 2,984,047 0 
96 5,109 26,000 2,316,637 493,076 555,954 141,956 199,796 3,738,528 0 
95 0 9,647 1,193,119 567,515 609,409 76,894 300,129 2,756,713 0 
88 NA NA NA NA NA NA NA NA NA 

25311-71-1 * Isofenphos 97 2,000 0 0 0 0 2,000 989 4,989 0 
96 9,948 0 0 0 0 3,736 3,842 17,526 0 
95 690 0 0 0 0 9,000 9,690 19,380 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be rnported for 1988 reporting year). 
* Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFI~) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiihapter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3 SA TRI 0 ite d Off it R I a e . . n-s an -s e e eases, b Ch 1y I 1988 d 1995 1997 em ca, an . ti , con nue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

C\S Total Total Air Water Underground Releases On-site Off-site to and Off-site 
N11mbcr Chemk•I Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
67-63-0 • lsopropyl alcohol 97 76 922,901 250 0 0 923,151 250 923,401 

(manufacturing) 96 67 800,580 0 0 0 800,580 8,296 808,876 
95 71 931,046 0 0 0 931,046 2,577 933,623 
88 91 2,001,397 1,900 0 14 2,003,311 247,039 2,250,350 

80--05-7 4,4'-Jsopropyl- 97 116 217,654 3,777 0 290,009 511,440 500,386 1,011,826 
idencdiphenol 96 Ill 184,027 4,803 25,000 251,387 465,217 324,986 790,203 

95 113 155,599 5,809 82,000 86,697 330,105 425,671 755,776 
88 79 226,926 126,385 0 424,117 777,428 444,560 1,221,988 

77501-63-4 • Lactofen 97 3 77 0 0 0 77 28 105 
96 4 1,462 0 0 0 1,462 250 1,712 
95 2 787 0 0 0 787 250 1,037 
88 NR NR NR NR NR NR NR NR 

7439-92-1 Lead 97 804 424,888 14,718 0 4,229,841 4,669,447 5,827,004 10,496,451 
96 812 616,921 12,748 0 3,482,287 4,111,956 3,323,575 7,435,531 
95 842 728,896 10,595 0 2,361,315 3,100,806 2,565,396 5,666,202 
88 865 1,128,042 61,791 5 6,648,946 7,838,784 12,278,904 20,117,688 

- Lead compounds 97 816 877,637 36,516 263,980 13,767,859 14,945,992 30,465,946 45,411,938 
96 862 1,100,086 50,893 794 12,459,496 13,611,269 20,744,370 34,355,639 
95 840 1,226,844 52,821 912 13,486,182 14,766,759 19,325,293 34,092,052 
88 735 1,554,582 180,368 2,755 20,035,359 21,773,064 15,924,781 37,697,845 

58·89-9 • Lindanc 97 7 54 5 0 0 59 753 812 
96 9 510 5 0 250 765 281 1,046 
95 10 510 0 0 0 510 20 530 
88 3 258 0 0 0 258 56 314 

330-55-2 • Linuron 97 3 10 5 0 0 15 0 15 
96 4 15 5 0 0 20 250 270 
95 4 270 5 0 5 280 1,250 1,530 
88 NR NR NR NR NR NR NR NR 

554-13-2 Lithium carbonate 97 33 10,907 255 300 13,700 25,162 234,559 259,721 
96 33 15,178 260 210 12,540 28,188 160,793 188,981 
95 26 14,967 0 0 0 14,967 600,001 614,968 
88 NR NR NR NR NR NR NR NR 

121-75-5 • Malathion 97 21 4,665 5 0 0 4,670 250 4,920 
96 23 2,605 10 0 0 2,615 5 2,620 
95 21 2,512 0 0 0 2,512 31 2,543 
88 NR NR NR NR NR NR NR NR 

Note: On-sire Releases from Secr1on 5 ofForm R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
mcral compounds transferred off-sire for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sltc Land Releases (for RCRA Subritlc C landfills) began in I 996 reporting year. 
NR: not repo,rtablc {chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: notapplicable (totals for 1988 arc not comparable to those for 1995-1997 because ofthe changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
F'edcral lnsecticide, Fungicide, and Rodenticidc Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides, 
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Chapter 3- Year-to-Year Comparison of Toxics Release Inventory Data ~iiii 
able 3-88. Quantities of TRI Chemicals in Waste, lby Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Rec;i:cled Ene!Jl:i: Recovea Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

67-63·0 * Isopropyl alcohol 97 1,180,102 148,807 10,069,726 483,057 94,225 86,520 914,339 12,976,776 42 
(manufacturing) 96 88,859 10,938 3,274,940 424,241 146,031 52,826 787,933 4,785,768 5 

95 62,894 48,179 2,684,671 92,171 141,356 232,658 737,006 3,998,935 2 
88 NA NA NA NA NA NA NA NA NA 

80-05-7 4,4'-Isopropyl- 97 98,401 6'7,350 9,258,664 72,155 1,599,908 137,685 753,985 I 1,988,148 5,912 

idenediphenol 96 102,400 1,620 ·8,712,328 103,356 998,531 76,132 801,365 10,795,732 2,900 

95 56,348 :2,377 5,024,865 28,758 824,095 127,796 646,822 6,711,061 121,310 
88 NA NA NA NA NA NA NA NA NA 

77501-63-4 * Lactofen 97 72 0 0 0 0 12,840 78 12,990 0 
96 13 0 0 0 0 3,856 1,539 5,408 221 
95 100 0 0 0 0 1 520 621 1,044 
88 NA NA NA NA NA NA NA NA NA 

7439-92-1 Lead 97 223,496,228 44,515,712 272,104 12,544 1,910,946 839,391 8,771,387 279,818,312 108,510 
96 209, 173,326 40,321,708 89,267 9,879 2,336,543 1,484,910 6,511,647 259,927,280 56,907 
95 211,273,623 63,511,493 49,836 5,677 1,631,276 1,923,658 4,417,619 282,813,182 36,084 
88 NA NA NA NA NA NA NA NA NA 

-- Lead compounds 97 333,440,293 303, 148,397 56,000 50,842 3,202,463 4,556,056 34,566,800 679,020,851 3,730,552 
96 396,536,906 308,960,682 0 66,447 1,321,438 7,550,907 30,983,410 745,419,790 602,191 
95 501,667,398 297,067,373 0 64,595 28,891,307 7,389,316 26,819,652 861,899,641 3,696,880 
88 NA NA NA NA NA NA NA NA NA 

58-89-9 * Lindane 97 84 0 0 0 0 2,790 67 2,941 0 
96 416 0 0 0 0 1,154 523 2,093 0 
95 326 0 0 0 0 3,206 272 3,804 0 
88 NA NA NA NA NA NA NA NA NA 

330-55-2 * Linuron 97 25 0 0 0 0 0 so 75 0 
96 0 0 0 0 0 92 142 234 0 
95 0 0 0 1 0 734 797 1,532 0 
88 NA NA NA NA NA NA NA NA NA 

554-13-2 Lithium 31,190 0 0 0 1,200 2,400 241,578 276,368 0 
carbonate 97 

96 35,836 0 0 0 0 4,610 179,986 220,432 0 
95 18,000 0 0 0 2,200 690 167,040 187,930 446,000 
88 NA NA NA NA NA NA NA NA NA 

121-75-5 * Malathion 97 224 0 0 0 0 3,200 3,823 7,247 0 
96 204 0 0 0 0 2,782 1,758 4,744 0 
95 197 0 0 0 0 819 1,073 2,089 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be rnported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3 SA TRI 0 ite d Off I R I b Ch a lt . . n-s an •Ste e eases, IY I 1988 d 1995 1997 em1ca, an - , cont nue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

' Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
108-31-6 Malcic anhydride 97 210 471,855 5 5 5,520 477,385 9,160 486,545 

96 205 575,200 15 10 1,000 576,225 10,666 586,891 
95 209 347,391 18 5 1,406 348,820 14,429 363,249 
88 199 676,778 12,580 240,000 250 929,608 132,148 1,061,756 

109-77-3 Malononitrilc 97 3 119 0 104,975 0 105,094 0 105,094 
96 3 250 0 475,997 0 476,247 0 476,247 
95 2 0 0 432,956 0 432,956 0 432,956 
88 NR NR NR NR NR NR NR NR 

12427·38·2 • Maneb 97 8 11,641 0 0 11,641 23,282 15,613 38,895 
96 5 0 0 0 0 0 250 250 
95 6 273 0 0 0 273 2,461 2,734 
88 6 2,265 250 0 0 2,515 5,285 7,800 

7439-96-5 Manganese 97 1,659 819,618 147,746 12 9,914,883 10,882,259 16,209,432 27,091,691 
96 1,599 818,083 118,191 8 9,971,860 10,908,142 15,154,659 26,062,801 
95 1,535 680,839 117,032 17 8,279,033 9,076,921 12,724,597 21,801,518 
88 948 1,586,672 321,993 255 20,229,826 22,138,746 20,082,830 42,221,576 

- Manganese 97 1,181 1,521,980 4,206,997 14,412,830 50,170,481 70,312,288 46,231,218 116,543,506 
compounds 96 1,044 1,810,245 2,014,241 15,630 40,391,142 44,231,258 32,617,434 76,848,692 

95 1,019 2,897,638 1,519,184 3,590 41,735,058 46,155,470 25,888,561 72,044,031 
88 545 1,801,463 681,469 6,816,070 84,227,842 93,526,844 20,670,921 114,197,765 . 

93-65·2 Mecoprop 97 7 1,275 0 0 5 1,280 250 1,530 
96 7 1,690 0 0 255 1,945 3,896 5,841 
95 9 1,816 0 0 0 1,816 2,304 4,120 
88 NR NR NR NR NR NR NR NR 

149·30-4 • 2-Mereaptobenzo- 97 31 6,690 1,030 50,000 0 57,720 207,509 265,229 
thiazole 96 30 10,272 30 52,000 0 62,302 205,531 267,833 

95 28 34,857 5 97,000 260 132,122 376,420 508,542 
88 NR NR NR NR NR NR NR NR 

7439·97·6 • Mercury 97 20 11,805 386 0 7,881 20,072 25,053 45,125 
96 21 14,181 468 0 537 15,186 13,012 28,198 
95 24 13,155 192 0 1,016 14,363 14,228 28,591 
88 37 22,905 1,397 0 13,279 37,581 258,718 296,299 

- Mercury 97 9 2,626 34 41 0 2,701 25,508 28,209 
compounds 96 13 2,916 73 9 0 2,998 29,437 32,435 

95 10 3,156 136 6 0 3,298 207,097 210,395 
88 15 2,376 9 27 0 2,412 17,916 20,328 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown ofUnderground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after I 988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3- Year-to-Year Comparison of Toxics Release Inventory Data ~iill 
Table 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Rec;t:cled Energ;t: Recovea Treated On-and related Waste related Waste 
Number Chemical Year On-site Olrf-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds P·~unds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
108-31-6 Maleic anhydride 97 11,053 0 3,673,279 180,626 49,248,507 1,313,924 475,172 54,902,561 4,607 

96 6,847 7,307 3,333,344 98,075 36,712,170 1,307,254 577,753 42,042,750 14,386 
95 4,940 0 3,222,121 102,238 38,356,328 1,154,816 355,070 43,195,513 22,336 
88 NA NA NA NA NA NA NA NA NA 

109-77-3 Malononitrile 97 0 0 0 0 3 690 105,094 105,787 0 

96 0 0 0 0 21 0 432,974 432,995 0 

95 0 0 0 0 0 , 0 432,956 432,956 0 

88 NA NA NA NA NA NA NA NA NA 

12427-38-2 * Maneb 97 0 0 0 0 0 3,684 3,972 7,656 23,282 
96 0 0 0 0 0 1;108 214 1,322 0 
95 525 0 0 3 0 8,800 7,861 17,189 0 
88 NA NA NA NA NA NA NA NA NA 

7439-96-5 Manganese 97 42,094,599 63,013,817 0 460 256,743 471,320 25,457,423 131,294,362 428,218 
96 33,022,463 77,040,179 0 936 371,832 1,209,070 24,792,253 136,436,733 167 
95 30,226,342 72,936,715 0 141 173,210 1,781,549 20,945,760 126,063,717 591 
88 NA NA NA NA NA NA NA NA NA 

- Manganese 97 18,174,571 47,149,281 20,349 35,437 1,552,540 5,388,284 108,079,180 180,399,642 508,687 

compounds 96 130,924,965 53,547,313 21,216 221,628 899,859 6,275,071 70,679,103 262,569,155 1,437,910 

95 145,347,982 66,269,857 0 199,783 1,023,502 5,906,367 65,827,970 284,575,461 1,350,500 

88 NA NA NA NA NA NA NA NA NA 

93-65-2 Mecoprop 97 1,750 0 0 0 740 1,335 551 4,376 96 
96 1,972 .o 0 0 990 2,322 5,364 10,648 96 
95 15,614 0 0 0 940 1,037 3,659 21,250 0 

88 NA NA NA NA NA NA NA NA NA 

149-30-4 • 2-Mercaptobenzo- 97 3,932 I0,538 0 819,814 403,993 11,463 265,831 1,515,571 0 

thiazole 96 5,630 15,023 0 800,000 144,750 12,449 267,204 1,245,056 0 

95 5,405 104,645 0 931,100 128,323 136,948 516,905 1,823,326 630 

88 NA NA NA NA NA NA NA NA NA 

7439-97-6 * Mercury 97 398,999 39,661 0 0 4,239 10,606 19,903 473,408 20 
96 803,882 23,898 0 0 4,114 4,143 24,017 860,054 0 
95 919,909 :58,151 0 0 6,307 10,929 17,980 1,013,276 0 
88 NA NA NA NA NA NA NA NA NA 

-- Mercury 97 39,004 7,338 0 0 0 2,802 25,061 74,205 0 
compounds 96 46,348 2,000 0 41 I 7,285 23,920 79,595 260 

95 125,287 0 0 61 0 4,597 25,638 155,583 179,000 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be rc:ported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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l'~~r lllihapter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

Table 3..SA, TRI On-site and Off-s te Releases, by Ch em cal, 1988 and 1995 1 7 - 99 f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land JReleases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
ISO-SO-S • Merphos 97 1 169 0 0 0 169 0 169 

96 1 200 0 0 0 200 0 200 
95 1 186 0 0 0 186 0 186 

88 NR NR NR NR NR NR NR NR 

126-98-7 Methacrylonitrile 97 5 943 0 110,190 0 111,133 0 111,133 

96 5 945 0 206,110 0 207,055 0 207,055 

95 5 945 0 555,265 0 556,210 0 556,210 

88 NR NR NR NR NR NR NR NR 

137-42-8 • Mctham sodium 97 10 5,959 3 0 0 5,962 310 6,272 

96 13 3,449 4 0 2 3,455 15,937 19,392 

95 11 4,387 1 0 252 4,640 13,050 17,690 

88 NR NR NR NR NR NR NR NR 

67-56-1 • Methanol 97 2,239 194,376,752 7,019,881 17,808,834 963,414 220, 168,88 l 952,260 221,121,141 

96 2,350 207,006,454 7,387,739 24,318,488 2,042,150 240,754,831 1,412,657 242,167,488 

95 2,453 215,513,863 8,758,485 27,743,642 1,784,406 253,800,396 1,956,997 255,757,393 
88 2,503 259,598,938 17,128,114 26,587,686 11,911,136 315,225,874 15,291,235 330,517,109 

94-74-6 • Methoxone 97 7 755 0 0 250 1,005 4,853 5,858 

96 7 1,032 250 0 250 1,532 4,778 6,310 

95 5 1,261 0 0 0 1,261 1,810 3,071 

88 NR NR NR NR NR NR NR NR 

72-43-5 • Mclhoxychlor 97 3 0 0 0 0 0 0 0 

96 3 25 0 0 0 25 0 25 

95 2 0 0 0 0 0 0 0 

88 12 131,031 252 0 258 131,541 8 131,549 

109·86-4 • 2-Methoxyclhanol 97 44 1,035,779 16,006 0 123 1,051,908 1,500 1,053,408 

96 45 865,483 11,672 0 0 877,155 489 877,644 
95 46 888,228 12,407 0 5 900,640 535 901,175 
88 95 5,899,669 40,520 750 7 5,940,946 57,362 5,998,308 

96-33-3 Methyl acrylate 97 64 184,651 666 15,902 8,940 210,159 1,657 211,816 
96 67 187,236 8,145 147 162 195,690 32,136 227,826 
95 71 243,914 5,962 159 0 250,035 865 250,900 
88 61 443,496 1,687 200 30,260 475,643 4,765 480,408 

1634-04-4 Methyl tcrt-butyl 97 201 2,626,323 163,716 16,320 124 2,806,483 118,121 2,924,604 
ether 96 203 3,098,928 116,360 177,174 26,569 3,419,031 243,220 3,662,251 

95 184 3,295,852 78,555 15,238 3,800 3,393,445 47,841 3,441,286 
88 90 2,588,247 21,499 14,400 370 2,624,516 4,602 2,629;118 

Note: On-site Releases from Section 5 ofFonn R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofFonn R. Off-site Releases mclude metals and 
metal compounds trllnsferred off-site fo~, solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
.site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after I 988 or whose reporting definition has changed since 1988). 
NA:-not applicable (totals for 1988 arc not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•chemicals that arc currently active ingredients in EPA's Pesticide Product lnfonnation System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3- Year-to-Year Comparison of Toxics Re/ease Inventory Data ~iiii 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988and1995-1997, continued 

Quantity Total Non-

CAS Recl:cled Ene!J:I Recove!l'. Treated 
Released Production- Production-
On-and related Waste related Waste 

Number Chemical Year On-site Off-11ite On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

150-50-5 • Merphos 97 0 0 0 0 0 0 169 169 0 
96 0 0 0 0 0 0 200 200 0 
95 0 0 0 0 0 0 186 186 0 
88 NA NA NA NA NA NA NA NA NA 

126-98-7 Methacrylonitrile 97 0 0 0 0 394 0 111,133 111,527 0 
96 0 0 0 0 503 0 582,580 583,083 0 
95 0 0 0 0 3,189 0 556,210 559,399 0 
88 NA NA NA NA NA NA NA NA NA 

137-42-8 • Metham sodium 97 0 0 0 909 388 4,641 6,921 12,859 507 
96 35,780 0 0 557 1 5,689 17,664 59,691 47 
95 33,520 0 0 0 102 362 15,378 49,362 0 
88 NA NA NA NA NA NA NA NA NA 

67-56-1 • Methanol 97 652,646,250 19,047,443 338,486,384 92,054,052 960,162,594 131,720,870 226,499,488 2,420,617,081 198,274 
96 518,042,421 23,125,564 331,883,804 92,165,764 967,524,123 116,418,208 246,641,760 2,295,801,644 212,205 
95 494,203,260 30,646,930 366,619,613 94,822,191 954,344,678 119,500,287 260,279,814 2,320,416,773 295,052 
88 NA NA NA NA NA NA NA NA NA 

94-74-6 • Methoxone 97 3,391 0 0 0 0 271 6,361 10,023 96 
96 8,591 0 0 0 45 972 6,404 16,012 401 
95 19,510 0 0 0 58 27 3,144 22,739 0 
88 NA NA NA NA NA NA NA NA NA 

72-43-5 • Methoxychlor 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 0 807 11 818 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

109-86-4 * 2-Methoxy- 97 1,274,454 11,150 329,218 1,135,401 2,133,850 1,534,239 1,125,869 7,544,181 1,570 
ethanol 96 1,704,300 11,084 146,744 1,304,811 2,181,353 819,884 943,755 7,111,931 1,113 

95 3,925,200 0 240,658 1,885,948 3,353,957 1,228,013 894,703 11,528,479 0 
88 NA NA NA NA NA NA NA NA NA 

96-33-3 Methyl acrylate 97 1,034,001 7,S22 490,480 402,873 2,513,567 41,418 184,972 4,675,133 0 
96 1,010,001 8,368 908,315 313,547 1,479,300 96,048 227,399 4,042,978 2 
95 910,001 40,769 736,924 184,260 2,134,388 114,535 253,968 4,374,845 248 
88 NA NA NA NA NA NA NA NA NA 

1634-04-4 Methyl tert-butyl 97 2,346,757 466,198 367,993 2,675,435 3,964,927 848,129 2,908,348 13,577,787 3,817 
ether 96 1,693,888 553,776 807,055 1,856,329 2,468,177 1,773,894 3,467,427 12,620,546 202,032 

95 847,718 32,S15 228,033 1,360,276 3,014,118 522,838 3,425,508 9,431,306 117,495 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) ofFonnR 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

1 Table 3-SA. TRI On-site and Off-site Releases, by Chemical, 1988 and 1995- 997, cont nue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

79-22-1 Methyl chloro- 97 3 3,387 5 0 5 3,397 0 3,397 

Cllrbonate 96 3 2,437 5 0 5 2,447 0 2,447 

95 3 2,595 5 0 5 2,605 0 2,605 

88 NR NR NR NR NR NR NR NR 

101·14-4 4,4'-Methylenebis 97 24 2,266 0 0 0 2,266 0 2,266 

(2-chloroaniline) 96 23 506 0 0 750 1,256 5 1,261 

95 23 260 0 0 0 260 5 265 

88 8 250 0 0 0 250 0 250 

101-61-1 4,4'-Methylenebis 97 2 0 0 0 0 0 0 0 

(N,N-dimethyl) 96 2 I 0 0 0 I 0 I 

benzcneamine 95 2 10 0 0 0 10 0 10 

88 1 250 0 0 7,000 7,250 1,150 8,400 

74.95.3 Methylene 97 5 57,743 0 0 0 57,743 0 57,743 

bromide 96 6 99,292 0 0 0 99,292 0 99,292 
95 5 63,091 0 0 0 63,091 0 63,091 
88 9 57,723 0 0 0 57,723 0 57,723 

101-77-9 4,4'-Methylene- 97 26 9,221 86 15,050 0 24,357 16,765 41,122 

dianiline 96 22 9,762 23 41,120 0 50,905 19,591 70,496 
95 25 10,337 63 23,110 0 33,510 9,423 42,933 
88 31 130,265 2,599 460,250 1,140 594,254 141,538 735,792 

73.93.3 • Methyl ethyl 97 1,977 52,974,232 41,781 485,149 159,322 53,660,484 466,246 54,126,730 

ketone 96 2,135 59,957,401 74,989 432,772 119,565 60,584,727 282,531 60,867,258 
95 2,304 69,996,023 65,520 556,607 92,915 70,711,065 217,811 70,928,876 
88 2,533 141,554,636 92,076 255,955 166,597 142,069,264 5,014,725 147,083,989 

60-34-4 Methyl hydrazine 97 4 867 0 0 0 867 0 867 
96 3 755 0 0 0 755 0 755 
95 3 500 0 0 0 500 0 500 
88 3 2,927 I 0 0 2,928 1,450 4,378 

74-88-4 Methyl iodide 97 IO 121,458 48 3,929 0 125,435 27 125,462 
96 8 65,225 0 23,500 0 88,725 3,300 92,025 
95 6 21,618 0 10,000 0 31,618 8,600 40,218 
88 3 8,944 5 250 0 9,199 250 9,449 

108-10-1 • Methyl isobutyl 97 852 16,005,859 19,146 86,400 4,089 16,115,494 311,182 16,426,676 
ketone 96 920 18,991,358 22,569 162,000 4,858 19,180,785 40,872 19,221,657 

95 1,018 21,845,594 51,292 158,600 7,041 22,062,527 86,316 22,148,843 
88 1,011 32,035,833 762,108 116,650 31,770 32,946,361 1,966,488 34,912,849 

Nole! On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not rcpo.rtable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals Iha~ are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Fcdcl'lll lnsccticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - l'eal'-to-Year Comparison of Toxics Release lnventoiy Data ~iiii 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988and1995-1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Rec;i::cled Energ;i:: Recover;i:: Treated On-and related Waste related Waste 
Number Chemical Year On-site Olff-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds P·ounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

79-22-1 Methyl chloro- 97 0 0 0 0 39,010 0 3,370 42,380 10 
carbonate 96 0 0 0 0 4,110 0 2,470 6,580 0 

95 0 0 0 0 3,610 0 2,597 6,207 0 
88 NA NA NA NA NA NA NA NA NA 

101-14-4 4,4'-Methylenebis 97 0 0 0 2,956 0 7,809 2,004 12,769 0 
(2-chloroaniline) 96 0 0 0 2,105 0 11,309 219 13,633 0 

95 720 0 0 1,872 36 10,345 37 13,010 0 
88 NA NA NA NA NA NA NA NA NA 

101-61-1 4,4'-Methylenebis 97 0 0 0 0 0 0 0 0 0 
(N,N-dimethyl) 96 0 0 0 0 0 0 I I 0 
benzeneamine 95 0 0 0 0 0 0 IO IO 0 

88 NA NA NA NA NA NA NA NA NA 

74-95-3 Methylene 97 969,440 0 0 0 0 0 57,743 1,027,183 0 
bromide 96 1,211,800 0 0 0 270 0 99,292 1,311,362 0 

95 677,059 0 0 0 51,903 979 62,284 792,225 0 
88 NA NA NA NA NA NA NA NA NA 

101-77-9 4,4'-Methylene- 97 3,700 138 960,204 5,478 97,414 71,650 36,244 1,174,828 0 
dianiline 96 2,900 0 217,782 2,202 83,357 57,069 66,005 429,315 0 

95 2,300 0 17,801 17,405 87,919 95,059 35,337 255,821 7 
88 NA NA NA NA NA NA NA NA NA 

78-93-3 * Methyl ethyl 97 53,877,400 19,088,054 77,959,795 41,862,752 70,061,993 5,743,445 54,277,916 322,871,355 205,539 
ketone 96 61,188,547 20,458,848 92,721,023 42,193,269 69,186,103 5,660,813 60,660,693 352,069,296 22,957 

95 66,104,773 21,169,467 112,461,715 43,627,504 69,349,991 6,329,138 69,954,400 388,996,988 229,484 
88 NA NA NA NA NA NA NA NA NA 

60-34-4 Methyl hydrazine 97 0 800 0 0 5,584 1,642 504 8,530 1 
96 0 0 0 0 3,044 30 407 3,481 0 
95 0 0 0 0 20 5 400 425 0 
88 NA NA NA NA NA NA NA NA NA 

74-88-4 Methyl iodide 97 0 0 0 6 9,686 6,704 126,398 142,794 98 
96 0 0 1,900 0 341 27 91,961 94,229 85 
95 0 0 140 0 19,376 760 40,187 60,463 59 
88 NA NA NA NA NA NA NA NA NA 

108-10-1 * Methyl isobutyl 97 65,117,922 11,934,282 30,845,396 16,896,647 13,794,459 1,363,149 16,414,952 156,366,807 9,910 
ketone 96 52,349,128 13,931,441 20,171,448 18,528,963 13,262,621 1,741,967 19,131,845 139,117,413 2,357 

95 52,705,598 16,392,205 26,719,664 18,128,283 17,796,398 1,902,661 22,094,258 155,739,067 49,931 
88 NA NA NA NA NA NA NA NA NA 

'lote: Data from Section 8 (Current Year) of Form R. 
'IA: not applicable (waste management data not required to be reported for 1988 reporting year). 

Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
md/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Jse Pesticides. 

3-95 



liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3-SA TRI 0 it d Off "t R I b Ch I 1988 d 1995 1997 f d a e .. n-s e an •SI e e eases, •Y em1ca, an - , con mue 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

624-83·9 Methyl isocyanate 97 5 488 0 0 1 489 0 489 

96 6 1,489 0 0 0 1,489 0 1,489 

95 5 1,658 0 0 0 1,658 0 1,658 

88 12 10,235 0 0 64 10,299 8,400 18,699 

556-61·6 • Methyl- 97 3 78 0 0 0 78 0 78 

1sothioeyanate 96 3 82 0 0 0 82 0 82 

95 2 72 0 0 0 72 0 72 

88 NR NR NR NR NR NR NR NR 

75-86-S 2-Methyllacto- 97 6 5,466 0 62,090 0 61,556 0 67,556 

nitrile 96 6 4,145 0 0 0 4,145 0 4,145 

95 5 3,854 0 0 0 3,854 0 3,854 

88 NR NR NR NR NR NR NR NR 

80-62-6 Methyl- 97 276 2,108,671 6,516 140,000 1,340 2,256,527 184,017 2,440,544 

mcthaciylatc 96 267 1,840,216 2,551 160,000 1,072 2,003,839 107,184 2,111,023 

95 267 1,985,297 2,172 i20,000 1,056 2,i08,525 124,867 2,233,392 

88 218 3,630,569 28,437 327,220 8,119 3,994,345 276,567 4,270,912 

924-42-5 N·Mcthylol- 97 31 4,381 1,308 0 33 5,722 3,402 9,124 

aciylam1dc 96 28 3,114 i,170 0 32 4,316 776 5,092 

95 28 2,835 1,166 0 34 4,035 13 4,048 

88 NR NR NR NR NR NR NR NR 

298..()().() • Methyl parathion 97 4 481 0 0 0 481 0 481 

96 6 1,028 0 0 0 1,028 360 1,388 

95 5 1,442 0 0 0 1,442 2,684 4,126 

88 NR NR NR NR NR NR NR NR 

109.()6..8 2-Mcthylpyridine 97 7 2i,742 0 47,000 0 68,742 21 68,763 

96 7 73,846 0 65,062 0 138,908 504 139,4i2 

95 8 89,938 0 61,720 0 151,658 40 151,698 

88 NR NR NR NR NR NR NR NR 

872-S-0-4 N-Methyl-2- 97 365 3,125,284 27,896 2,611,958 209,279 5,974,417 528,483 6,502,900 
pyrrolidonc 96 337 2,882,044 52,589 2,907,704 72,849 5,915,186 550,926 6,466,112 

95 266 2,670,018 201,221 779,477 135,050 3,785,766 367,099 4,152,865 
88 NR NR NR NR NR NR NR NR 

21087·64-9 • Metribuzin 97 6 359 24 0 0 383 0 383 
96 4 1,012 5 0 0 1,017 0 1,017 
95 3 1,936 9 0 0 1,945 0 1,945 
88 NR NR NR NR NR NR NR NR 

Nole! On-site Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sltc. Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after I 988 or whose reporting definition has changed since I 988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FJFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3- Year-to-Year Comparison of Toxics Release Inventory Data ~iiil 
a bl 3 88 Q e - uan tit" 1eso fTRICh I . W t b Ch em1cas m as e, I'/ I 1988 d 1995 1997 em1ca, an - f , con mue d 

Quantity Total Non-
Released Production- Production-

CAS Rec:1:cled Ene!El'. Recove!)'. Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-:lite On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
624-83-9 Methyl isocyanate 97 0 0 0 0 92,534 0 486 93,020 2 

96 0 0 0 0 91,617 3,007 1,476 96,100 4 
95 0 0 0 0 66,939 0 1,658 68,597 0 
88 NA NA NA NA NA NA NA NA NA 

556-61-6 * Methyl- 97 0 0 0 0 0 191 78 269 0 
isothiocyanate 96 0 0 0 73 0 340 82 495 0 

95 0 0 0 62 0 82 72 216 0 
88 NA NA NA NA NA NA NA NA NA 

75-86-5 2-Methyllacto- 97 0 0 0 0 15,270 360 67,525 83,155 0 
nitrile 96 0 0 0 0 19,305 0 4,151 23,456 0 

95 0 0 0 0 19,317 0 3,855 23,172 0 
88 NA NA NA NA NA NA NA NA NA 

80-62-6 Methyl- 97 1,282,943 51,663 2,433,787 1,959,654 5,787,869 437,999 2,287,796 14,241,711 576 
methacrylate 96 4,567,223 58,114 2,367,486 1,341,143 4,635,870 429,797 2,045,562 15,445,195 12,636 

95 4,665,497 20,'.746 2,050,094 1,396,720 5,218,371 732,552 2,152,816 16,236,796 3,234 
88 NA NA NA NA NA NA NA NA NA 

924-42-5 N-Methylol- 97 0 0 0 3,553 13,038 50,351 9,125 76,067 I 
acrylamide 96 449 0 0 45,763 14,403 4,728 3,894 69,237 0 

95 360 0 0 294 14,240 4,373 3,087 22,354 0 
88 NA NA NA NA NA NA NA NA NA 

298-00-0 * Methyl parathion 97 0 0 0 0 0 72,300 318 72,618 68,000 
96 10 0 0 0 0 2,311 599 2,920 0 
95 29 0 0 0 0 0 3,664 3,693 0 
88 NA NA NA NA NA NA NA NA NA 

109-06-8 2-Methylpyridine 97 66,000 190,000 30,000 7,818 52,000 25,043 68,935 439,796 840 
96 95,000 180,000 50,000 2,723 52,000 23,163 138,111 540,997 780 
95 53,000 57,000 19,000 470 37,000 98,212 150,962 415,644 930 
88 NA NA NA NA NA NA NA NA NA 

872-50-4 N-Methyl-2- 97 586,566 8,821,400 1,389,250 2,866,773 5,655,591 3,665,480 6,592,639 29,577,699 127 
pyrrolidone 96 1,035,645 6,910,278 810,116 2,650,467 5,113,756 3,239,484 6,468,341 26,228,087 1,720 

95 1,477,378 6,508,234 182,638 2,427,956 5,112,812 3,400,462 4,403,703 23,513,183 977 
88 NA NA NA NA NA NA NA NA NA 

21087-64-9 • Metribuzin 97 0 0 0 0 4,895 16,040 225 21,160 0 
96 0 0 0 0 38,864 13,213 1,017 53,094 0 
95 0 0 0 0 3,502 5,423 3,519 12,444 0 
88 NA NA NA NA NA NA NA NA NA 

ote: Data from Section 8 (Current Year) of Form R. 
A: not applicable (waste management data not required to be reported for 1988 reporting year). 
Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 

ind/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA} Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
se Pesticides. 
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l~'~I! lllihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

Table 3-SA. TRI On-site and -site e eases, >Y Off . RI b Ch em1ca, an -I 1988 d 1995 1997 f , con mue d 

' 

On-site Releases Off-site 
Releases 

Surface Total Transfers Total On-
CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 

Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

7786-34-7 • Mevinphos 97 I 0 0 0 0 0 0 0 

96 I 0 0 0 0 0 0 0 

95 1 0 0 0 0 0 0 0 

88 NR NR NR NR NR NR NR NR 

90-94·8 Michler's ketone 97 1 401 0 0 0 401 0 401 

96 No reports received 
95 1 1,577 0 0 0 1,577 0 1,577 

88 4 1,100 0 0 0 1,100 0 1,100 

2212-67-1 • Molinate 97 3 667 4 0 0 671 6,437 7,108 

96 2 586 1 0 0 587 4,405 4,992 

95 3 695 502 0 0 1,197 6,363 7,560 

88 NR NR NR NR NR NR NR NR 

1313·27-S Molybdenum- 97 159 222,987 39,645 276,580 64,083 603,295 453,770 1,057,065 

trioxide 96 163 190,687 27,504 209,900 60,626 488,717 627,817 1,116,534 

95 158 178,292 27,305 333,730 77,594 616,921 1,013,388 1,630,309 

88 101 111,195 139,021 197,115 97,238 544,569 573,624 1,118,193 

76-15·3 Monochloropenta- 97 8 188,262 s 0 0 188,267 0 188,267 

fluo.roelhane 96 7 70,725 2,155 0 0 72,880 1 72,881 

(CFC·l 15) 95 14 275,259 2,854 3 0 278,116 7 278,123 

88 NR NR NR NR NR NR NR NR 

88671-89..0 • Myclobutanil 97 4 500 0 0 0 soo 0 soo 
96 2 0 0 0 0 0 0 0 

9S 2 0 0 0 0 0 0 0 

88 NR NR NR NR NR NR NR NR 

142-59-6 • Nabam 97 3 0 0 0 0 0 0 0 

96 2 0 0 0 0 0 0 0 
95 3 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

300-76-S • Nalcd 97 1 0 0 0 0 0 0 0 
96 2 so 0 0 0 so 0 so 
9S 2 so 0 0 0 so 2,200 2,2SO 
88 NR NR NR NR NR NR NR NR 

91-20..3 • Naphthalene 97 S33 2,48S,690 13,098 187,927 82,204 2,768,919 SOl,134 3,270,0S3 
96 SSS 2,921,583 11,836 296,776 301,513 3,531,708 582,717 4,114,425 
9S 528 2,68S,298 43,311 33,S69 32,085 2,794,263 474,106 3,268,369 
88 420 S,16S,426 22,518 S0,946 123,697 S,362,587 1,3S9,184 6,721,771 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewate.r treatment, including to POTWs. Breakdown of Underground Injection and On
slte Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after I 988 or whose reporting definition has changed since I988). 
NA; not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•·Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products impmted and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data ~iiil 
'lble 3-88 Quantities of TRI Chemicals in Waste by Chemical, 1988 and 1995-1997, continued ' 

Quantity Total Non-
Released Production- Production-

CAS Recl:cled Ene!ll: Recoverl: Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
7786-34-7 • Mevinphos 97 0 0 0 0 0 0 0 0 0 

96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

90-94-8 Michler's ketone 97 0 0 0 230 0 0 401 631 0 
96 No reports received 
95 0 0 0 436 0 0 1,577 2,013 0 
88 NA NA NA NA NA NA NA NA NA 

2212-67-1 * Molinate 97 0 0 0 10 2,290 41,234 8,117 51,651 1,287 

96 0 0 0 13 0 156 5,870 6,039 8 
95 0 0 0 0 3,312 128,004 6,450 137,766 0 
88 NA NA NA NA NA NA NA NA NA 

1313-27-5 Molybdenum- 97 5,870,979 2,415,356 0 0 24,307 572,013 964,067 9,846,722 1,200 
trioxide 96 6,492,490 2,956,337 0 3,276 31,277 478,671 1,207,616 11,169,667 84 

95 6,210,774 2,453,023 0 3,530 19,964 346,571 1,598,949 10,632,811 21,636 

88 NA NA NA NA NA NA NA NA NA 

76-15-3 Monochloropenta- 97 35,000 0 0 0 3,851 4,092 188,268 231,211 0 

fluoroethane 96 110,000 0 0 0 68,635 14,262 72,881 265,778 0 
(CFC-115) 95 8,600 2,200 0 0 257,501 24,651 278,151 571,103 0 

88 NA NA NA NA NA NA NA NA NA 

. 88671-89-0 * Myclobutanil 97 0 0 0 0 0 1,809 220 2,029 0 
96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

142-59-6 • Nabam 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 14,218 253 0 14,471 0 
88 NA NA NA NA NA NA NA NA NA 

300-76-5 * Naled 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 500 3,200 0 3,700 37 
95 0 0 0 0 1,000 2,600 0 3,600 9 
88 NA NA NA NA NA NA NA NA NA 

91-20-3 • Naphthalene 97 11,152,489 217.,597 7,706,210 1,020,682 11,452,141 634,640 3,486,068 35,669,827 13,023 
96 13,827,289 266,253 5,197,247 3,244,055 10,955,233 709,435 4,068,152 38,267,664 287,833 
95 10,706,885 290,167 5,220,914 1,882,043 8,469,326 1,219,590 3,031,442 30,820,367 351,872 
88 NA NA NA NA NA NA NA NA NA 

'lote: Data from Section 8 (Current Year) of Form R. 
'1A: not applicable (waste management data not required to be reported for 1988 reporting year). 
~Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Jse Pesticides. 
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T bl 3-SA TRI 0 it a 0 . n-s e an d Off "t R I ·SI e e eases, b Ch IY I 1988 d 1995 1997 em1ca, an . f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemlc1l Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
134-32-7 alpha-Naphthyl· 97 2 0 0 0 0 0 0 0 

amine 96 2 0 0 0 0 0 0 0 

95 I 0 0 0 0 0 0 0 

88 3 590 IOI 0 0 691 0 691 

7440-02-0 Nickel 97 2,002 411,558 24,911 25,642 237,649 699,760 3,872,894 4,572,654 

96 1,950 382,549 29,616 4,225 232,324 648,714 3,501,377 4,150,091 

95 1,921 316,533 25,171 6,370 367,348 715,422 3,778,766 4,494,188 

88 1,176 452,618 90,386 14,295 1,225,251 1,782,550 7,661,134 9,443,684 

- Nickel compounds 97 959 353,614 93,440 116,434 4,369,491 4,932,979 7,112,809 12,045,788 

96 925 325,006 72,898 86,278 3,782,669 4,266,851 5,428,916 9,695,767 

95 892 264,723 58,450 107,886 2,482,245 2,913,304 5,733,628 8,646,932 

88 579 273,178 132,233 224,968 2,384,594 3,014,973 6,208,727 9,223,700 

- Nicotine and salts 97 39 434,949 956 0 0 435,905 351,431 787,336 

96 33 443,945 881 0 0 444,826 426,142 870,968 
95 26 375,000 755 0 135 375,890 274,712 650,602 
88 NR NR NR NR NR NR NR NR 

1929-82-4 • Nitrapyrin 97 3 0 0 0 0 0 0 0 
96 2 I 0 0 0 1 0 1 
95 3 7 119,451 0 0 119,458 0 119,458 

88 NR NR NR NR NR NR NR NR 

- Nitrate compounds 97 916 396,856 148,846,835 40,552,913 3,079,041 192,875,645 4,498,878 197,374,523 

96 850 344,204 125,065,773 39,398,562 3,754,465 168,563,004 2,722,699 171,285,703 

95 766 415,465 128,553,207 47,589,521 3,883,521 180,441,714 5,352,853 185,794,567 
88 NR NR NR NR NR NR NR NR 

7697-37-2 • Nitric acid 97 1,767 2,656,400 421,395 18,399,512 317,845 21,795,152 1,881,909 23,677,061 
96 1,755 3,120,705 221,524 17,483,972 204,274 21,030,475 1,479,266 22,509,741 

95 1,812 2,357,243 46,591 18,755,717 291,656 21,451,207 4,818,362 26,269,569 

88 1,921 8,278,184 1,380,565 25,485,680 1,330,695 36,475,124 7,929,318 44,404,442 

139-13·9 Nitrilotri11.cctic 97 9 0 7,474 2,400 0 9,874 0 9,874 

acid 96 8 10 78 1,500 0 1,588 0 1,588 
95 7 1 34 2,900 0 2,935 0 2,935 
88 14 2,500 5,100 0 5,100 12,700 250 12,950 

11)().-0 I ·6 p-Nitroanilinc 97 4 12,018 13 0 0 12,031 0 12,031 
96 5 11,760 50 0 0 11,810 0 11,810 
95 4 11,205 2 0 0 11,207 0 11,207 
88 NR NR NR NR NR NR NR NR 

Note: On·sltc Releases from Scctton 5 9fForm R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sltc Land Rclc~es (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not rcpo,rtablc (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active inaredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3- 1rear-to-Year Comparison of Toxics Release Inventory Data ~iiil 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-

CAS Recl:cled Ene!J!l: Recove!l Treated 
Released Production- Production-
On-and related Waste related Waste 

Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds F'ounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

134-32-7 alpha-Naphthyl- 97 0 0 0 0 0 0 0 0 0 
amine 96 0 0 0 0 0 0 0 0 0 

95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

7440-02-0 Nickel 97 2~,304,518 87,162,134 26,213 57,392 1,398,988 646,126 3,953,432 122,548,803 4,374 
96 34,502,015 76,142,803 16,476 30,184 997,141 780,637 3,586,568 116,055,824 2,892 
95 37,931,558 78,106,397 127 768 1,547,891 1,033,883 3,241,070 121,861,694 19,071 
88 NA. NA NA NA NA NA NA NA NA 

-- Nickel compounds 97 9,114,702 32,218,575 31,657 5,410 4,651,041 1,042,021 10,770,118 57,833,524 190,541 
96 7,760,725 27,951,302 37,998 1,373 2,675,371 766,240 10,021,487 49,214,496 5,228 
95 14,059,031 33,998,974 0 2,808 5,627,326 1,310,270 7,216,959 62,215,368 332,577 
88 NA NA NA NA NA NA NA NA NA 

-- Nicotine and salts 97 0 82,149 0 0 878,410 311,032 744,317 2,015,908 14,000 
96 8,896 1:58,695 0 0 846,164 294,892 811,607 2,120,254 0 
95 0 99,383 0 0 275,790 301,170 649,157 1,325,500 0 
88 NA NA NA NA NA NA NA NA NA 

1929-82-4 * Nitrapyrin 97 0 0 0 0 0 1,255,450 0 1,255,450 0 
96 0 0 0 550 0 130 I 681 0 
95 0 0 0 7,100 0 380 128,628 136,108 0 
88 NA NA NA NA NA NA NA NA NA 

- Nitrate compounds 97 99,267,015 1,600,700 0 271,802 49,691,186 73,381,286 202,947,298 427,159,287 182,840 
96 103,278,523 4,593,696 0 98,981 36,843,509 65,938,182 177,503,935 388,256,826 195,054 
95 95,090,268 2,463,043 0 0 26,254,866 59,815,037 189,226,086 372,849,300 110,000 
88 NA NA NA NA NA NA NA NA NA 

7697-37-2 * Nitric acid 97 28,640,127 2,812,833 27,246 257 306,863,652 16,414,079 22,042,219 376,800,413 115,681 
96 24,081,964 2,407,383 165,558 330 303,255,649 15,601,063 21,802,428 367,314,375 62,094 
95 28,235,834 3,666,454 250,245 255 239,314,648 15,972,367 27,277,730 314,717,533 118,938 
88 NA NA NA NA NA NA NA NA NA 

139-13-9 Nitrilotriacetic 97 0 0 0 0 1,238,653 12,140 9,874 1,260,667 0 
acid 96 0 0 0 0 1,017,756 18,000 1,588 1,037,344 0 

95 2,500 0 0 0 969,141 1,872 2,935 976,448 0 
88 NA NA NA NA NA NA NA NA NA 

100-01-6 p-Nitroaniline 97 0 0 0 0 115 178,165 12,233 190,513 0 
96 0 0 0 0 460 106,200 12,310 118,970 0 
95 0 0 7 0 266 93,016 12,007 105,296 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Re/ease .Inventory Data 

T bl 3-SA TRI 0 It a e . n-s e an d Off "t R I b Ch ·SI e e eases, 1y I 1988 d 1995 1997 em1ca, an - f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
N11mber Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

99-59-2 5-Nitro-o-anisidine 97 I IO 0 0 0 10 0 10 

96 1 10 0 0 0 10 0 10 
95 1 10 0 0 0 10 0 10 

88 No reports received 

98-95-3 • Nitrobcnzene 97 14 64,314 299 638,059 7 702,679 240 702,919 

96 13 37,333 951 193,527 46 231,857 3,825 235,682 

95 16 25,524 874 330,344 43 356,785 961 357,746 

88 19 41,279 7,283 819,000 3,538 871,100 69,570 940,670 

SS-63.0 Nitroglycerin 97 18 10,177 15,622 0 0 25,799 0 25,799 

96 19 22,466 18,508 0 3,781 44,755 3,610 48,365 

95 20 26,077 13,300 0 0 39,377 0 39,377 
88 22 52,383 2,746 0 11,640 66,769 2 66,771 

88-75-S 2-Nitrophcnol 97 4 47 39 0 0 86 0 86 
96 4 33 51 0 0 84 90 174 
95 4 38 50 0 0 88 0 88 
88 4 33,689 1 0 2 33,692 13,100 46,792 

100.02-7 • 4-Nitrophenol 97 7 969 0 0 0 969 0 969 
96 7 935 0 0 0 935 0 935 
95 6 945 0 0 0 945 0 945 
88 7 7,855 0 6,300 7 14,162 70 14,232 

79-46-9 • 2-Nitropropane 97 3 23,727 2,789 0 0 26,516 25 26,541 
96 4 34,288 2,790 0 0 37,078 0 37,078 
95 5 31,265 3,000 0 0 34,265 0 34,265 
88 15 389,385 4,300 257,000 0 650,685 4,785 655,470 

62-75-9 N-Nitrosodi- 97 No reports received 
methyl amine 96 No reports received 

95 No reports received 
88 1 0 0 0 0 0 0 0 

86-30-6 N-Nitrosodi- 97 3 10 0 0 0 10 0 10 
phenylamine 96 3 10 0 0 0 10 0 10 

95 2 10 0 0 0 10 0 10 
88 2 0 27 34,000 0 34,027 0 34,027 

156-10-5 p-Nitrosodiphenyl- 97 2 24 0 0 0 24 210 234 
amine 96 2 24 0 0 0 24 420 444 

95 2 24 0 0 0 24 520 544 
88 2 15 0 2,000 0 2,015 180 2,195 

Note: On·sltc Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sltc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 arc not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - 1rear-to-Year Comparison of Toxics Release Inventory Data ~iiil 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Recl'.cled Energl'. Recove!:l'. Treated On-and related Waste related Waste 
Number Chemical Year On-site Ofl~site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
99-59-2 5-Nitro-o-anisidine 97 0 0 0 0 0 0 5 5 0 

96 0 0 0 0 0 0 5 5 0 
95 0 0 0 0 0 0 5 5 0 
88 No reports received 

98-95-3 • Nitrobenzene 97 1,432,350 0 2,229,827 6,795 1,150,986 1,298,784 704,915 6,823,657 1,520 
96 1,052,450 0 1,781,334 15,880 1,146,582 602,727 230,710 4,829,683 373 
95 1,277,200 0 1,479,583 79,781 1,297,305 639,061 354,550 5,127,480 647 
88 NA NA NA NA NA NA NA NA NA 

55-63-0 Nitroglycerin 97 18,000 0 0 28,675 219,672 69,222 26,009 361,578 1 
96 18,000 0 0 34,441 344,442 15,649 40,974 453,506 0 
95 24,151 0 0 0 428,538 59,598 39,387 551,674 6 
88 NA NA NA NA NA NA NA NA NA 

88-75-5 2-Nitrophenol 97 0 0 62,000 0 95,000 34,000 91 191,091 0 
96 0 0 53,000 0 75,000 21,000 179 149,179 0 
95 0 0 28,000 6 120,000 23,311 83 171,400 0 
88 NA NA NA NA NA NA NA NA NA 

l 00-02-7 * 4-Nitrophenol 97 0 0 40,372 4 79,013 916,121 991 1,036,501 0 
96 0 0 12,990 I 60,000 476,000 940 549,931 0 
95 0 0 10,469 3 65,000 574,800 950 651,222 0 
88 NA NA NA NA NA NA NA NA NA 

79-46-9 * 2-Nitropropane 97 0 0 1,165,892 837 53,022 5,803 26,516 1,252,070 0 
96 0 0 0 50 58,297 12,467 37,076 107,890 0 
95 0 520 140,000 81 63,028 0 34,023 237,652 0 
88 NA NA NA NA NA NA NA NA NA 

62-75-9 N-Nitrosodi- 97 No reports received 
methylamine 96 No reports received 

95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

86-30-6 N-Nitrosodi- 97 0 0 0 340,000 72,865 771 10 413,646 I 
phenylamine 96 0 0 0 230,000 47,762 120,000 10 397,772 0 

95 0 0 0 0 0 340,000 10 340,010 0 
88 NA NA NA NA NA NA NA NA NA 

156-10-5 p-Nitrosodiphenyl- 97 0 0 7,800 14,890 0 270 1,224 24,184 0 
amine 96 0 0 9,400 17,000 0 180 444 27,024 0 

95 0 0 8,600 15,000 0 65 544 24,209 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be re:ported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiih•pter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

bl TRI 0 ite d Off it R I b Ch I 1988 d 1995 1997 ti d Ta. e3-8A .•. n-s an ·S e e eases, IV em1ca, . an . , con nue 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Numbi!r Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
59-89-2 N-Nitroso- 97 No reports received 

morpholine 96 I 0 0 0 0 0 0 0 
95 I 0 0 0 0 0 0 0 
88 No reports received 

99-55·8 5-Nitro-o-toluidine 97 4 20 0 0 0 20 so 70 

96 4 10 0 0 0 10 30 40 

95 3 5 0 0 0 5 30 35 

88 NR NR NR NR NR NR NR NR 

27314-13-2 • Norflu111ZOn 97 2 7 0 0 0 7 43,000 43,007 
96 2 8 0 0 0 8 40,000 40,008 
95 2 5 0 0 0 5 54,000 54,005 
88 NR NR NR NR NR NR NR NR 

19044-88·3 • Oryzalin 97 3 10 0 0 0 10 0 10 
96 2 5 0 0 0 5 0 5 
95 2 5 0 0 0 5 0 5 
88 NR NR NR NR NR NR NR NR 

301-12·2 • Oxydemeton- 97 1 0 0 0 0 0 0 0 
methyl 96 I 0 0 0 0 0 0 0 

95 I 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

19666-30-9 • Oxydiazon 97 5 1,200 0 0 0 1,200 0 1,200 
96 3 441 0 0 0 441 0 441 

95 3 665 0 0 0 665 0 665 

88 NR NR NR NR NR NR NR NR 

42874-03-3 • Oxylluorfen 97 3 86 0 0 0 86 1,308 1,394 
96 3 0 0 0 0 0 0 0 
95 2 87 3 0 0 90 0 90 
88 NR NR NR NR NR NR NR NR 

10028-15-6 Ozone 97 39 776,231 0 0 0 776,231 0 776,231 
96 33 632,989 0 0 0 632,989 0 632,989 
95 29 571,182 0 0 0 571,182 0 571,182 
88 NR NR NR NR NR NR NR NR 

123-63-7 Paraldehydc 97 3 35 0 0 0 35 0 35 
96 3 35 0 0 0 35 0 35 
95 2 33 0 0 0 33 0 33 
88 NR NR NR NR NR NR NR NR 

Note: On·silc Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sitc Land Releases (for RCRA Subtitle. C landfills) began in 1996 reporting year. 
NR: nol rcpo,rtable (chemicals added to .the TRI list after 1988 or whose reporting definition has changed since I 988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides, 
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Chapter 3 - Year-to-Year Comparis~n of Toxics Release Inventory Data ~iill 
Table 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continue d 

Quantity Total Non-

Energl'. Recover! 
Released Production- Production-

CAS Recl'.cled Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
59-89-2 N-Nitroso- 97 No reports received 

morpholine 96 0 0 0 0 0 24,000 0 24,000 0 
95 0 0 0 0 0 0 0 0 0 
88 No reports received 

99-55-8 5-Nitro-o-toluidine 97 0 0 0 0 0 0 70 70 0 
96 0 0 0 0 0 0 40 40 0 
95 0 0 0 0 0 0 35 35 0 
88 NA NA NA NA NA NA NA NA NA 

273 I 4-13-2 * Norflurazon 97 0 0 0 0 0 45,000 7 45,007 0 
96 0 0 0 0 0 1,000 40,008 41,008 0 
95 0 0 0 0 0 1,000 54,010 55,010 0 
88 NA NA NA NA NA NA NA NA NA 

19044-88-3 * Oryzalin 97 0 0 0 0 0 63,000 5 63,005 0 
96 0 0 0 0 0 52,000 3 52,003 0 
95 0 0 0 0 0 40,000 2 40,002 0 
88 NA NA NA NA NA NA NA NA NA 

301-12-2 * Oxydemeton- 97 0 0 0 0 0 0 0 0 0 
methyl 96 0 0 0 0 0 0 0 0 0 

95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

19666-30-9 * Oxydiazon 97 18,000 0 0 0 4,000 305 949 23,254 0 
96 13,404 0 0 0 2,600 140 561 16,705 0 
95 3,012 0 0 0 2,400 JOO 611 6,123 0 
88 NA NA NA NA NA NA NA NA NA 

42874-03-3 * Oxyfluorfen 97 0 0 0 0 130 23,975 1,386 25,491 0 
96 0 0 0 0 0 20,181 0 20,181 0 
95 0 0 0 0 130 15,093 90 15,313 0 
88 NA NA NA NA NA NA NA NA NA 

10028-15-6 Ozone 97 0 0 52,682 0 2,819,881 0 775,393 3,647,956 0 
96 0 0 15,495 0 2,250,019 0 617,890 2,883,404 0 
95 0 0 0 0 2,402,564 0 569,989 2,972,553 0 
88 NA NA NA NA NA NA NA NA NA 

123-63-7 Paraldehyde 97 0 0 24,426 IO 250,028 0 35 274,499 0 
96 0 0 48,566 5 230,000 0 35 278,606 0 
95 0 0 47,460 II 250,000 0 33 297,504 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) ofForm R. 
NA: not applicable (waste management data not required to be rc:ported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pestic:ide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFllA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

Table 3-SA, TRI On-site and Off-site Releases, bv Ch I 1988 d 1995 1997 em1ca, an - ti , con nue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chcmkal Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
1910-42-5 • Paraquat- 97 3 500 0 0 0 500 0 500 

dichloride 96 4 1,000 0 0 0 1,000 5 1,005 
95 4 1,000 0 0 0 1,000 0 1,000 
88 NR NR NR NR NR NR NR NR 

56-38·2 • Parathion 97 1 0 0 0 0 0 0 0 
96 2 0 0 0 0 0 0 0 
95 2 0 0 0 0 0 0 0 
88 13 3,265 750 0 250 4,265 3,959 8,224 

1114-71-2 • Pcbulate 97 2 523 4 0 0 527 529 1,056 
96 1 500 0 0 0 500 500 1,000 
95 2 507 122 0 0 629 811 1,440 
88 NR NR NR NR NR NR NR NR 

40487-42·1 • Pcndimcthalin 97 5 2,520 42 0 5 2,567 1,942 4,509 
96 6 2,230 22 0 890 3,142 0 3,142 
95 5 1,250 250 0 500 2,000 0 2,000 
88 NR NR NR NR NR NR NR NR 

76-01-7 • Pcntachloroethane 97 5 2,392 11 0 0 2,403 0 2,403 
96 6 1,652 22 0 (j 1,674 0 1,674 
95 4 1,534 22 0 0 1,556 0 1,556 
88 NR NR NR NR NR NR NR NR 

87·86-5 • Pcntachlorophenol 97 36 7,048 952 0 33,297 41,297 66,982 108,279 
96 38 11,190 8,236 0 3,000 22,426 196,075 218,501 
95 37 6,266 3,146 0 250 9,662 23,942 33,604 
88 55 14,029 2,465 20,000 3,717 40,211 518,105 558,316 

57-33·0 Pcntobarbital 97 1 0 0 0 0 0 0 0 
sodium 96 No reports received 

95 No reports received 
88 NR NR NR NR NR NR NR NR 

79-21-0 • Pcracetic acid 97 21 6,362 10 0 987 7,359 0 7,359 
96 19 11,555 5 0 812 12,372 0 12,372 
95 24 7,847 IS 0 1,144 9,006 0 9,006 
88 8 5,453 55 0 0 5,508 0 5,508 

594-42-3 • Perchloromcthyl 97 3 516 0 0 0 516 0 516 
mcrcaptan 96 3 564 0 0 0 564 0 564 

95 2 541 0 0 0 541 0 541 
88 NR NR NR NR NR NR NR NR 

Nole: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
mclal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
.site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals tJ111t arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Fcdcr11l lnsccticidc, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - Year.to-Year Comparison of Toxics Release lnvehtory Data ~iiil 
Table 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988and1995-1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Recl'.cled Ene!J:l'. Recovea Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
1910-42-5 • Paraquat- 97 0 0 0 0 0 106 41 147 0 

dichloride 96 23 100 0 0 0 114 189 426 0 
95 68 0 0 0 0 170 206 444 0 
88 NA NA NA NA NA NA NA NA NA 

56-38-2 • Parathion 97 0 0 0 0 0 0 0 0 0 

96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

1114-71-2 • Pebulate 97 0 0 0 0 140 1,439 1,535 3,114 0 
96 0 0 0 0 0 0 820 820 0 
95 0 0 0 0 600 4,600 270 5,470 0 

88 NA NA NA NA NA NA NA NA NA 

40487-42-1 • Pendimethalin 97 2,000 0 0 0 160,000 27,000 4,740 193,740 0 
96 600 0 0 0 150,000 6,304 3,234 160,138 140 
95 300 0 0 0 190,000 6,774 1,498 198,572 56 
88 NA NA NA NA NA NA NA NA NA 

76-01-7 • Pentachloroethane 97 240,000 0 180,000 0 5,666,697 69,291 2,403 6,158,391 5 
96 4,15~,000 0 390,000 12,300 6,531,742 207,994 1,673 11,293,709 0 
95 0 0 220,000 0 5,972,374 75,431 1,552 6,269,357 0 
88 NA NA NA NA NA NA NA NA NA 

87-86-5 • Pentachlorophenol 97 1,282,753 0 0 7,282 10,928 112,876 31,703 1,445,542 82,213 
96 1,232,515 3,011 11,754 10,794 22,743 109,574 161,004 1,551,395 35,148 
95 1,888,603 334 9,151 14,951 6,780 87,462 25,614 2,032,895 7 
88 NA NA NA NA NA NA NA NA NA 

57-33-0 Pentobarbital 97 0 0 0 0 0 0 0 0 0 
sodium 96 No reports received 

95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

79-21-0 • Peracetic acid 97 0 0 0 0 31,858 7,372 7,345 46,575 0 
96 0 0 0 0 4,160 9,964 12,166 26,290 0 
95 13,833 0 0 0 12,884 12,396 - 8,889 48,002 0 
88 NA NA NA NA NA NA NA NA NA 

594-42-3 • Perchloromethyl 97 0 0 0 0 86,690 8 508 87,206 0 
mercaptan 96 0 0 0 0 98,690 I 555 99,246 0 

95 0 0 0 0 540 0 541 1,081 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be rr:ported for 1988 reporting year). 
* Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFIRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiir•pter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3-SA TRI 0 It a e . n-s e an d Off "t R I b Ch •SI e e eases, 1y I 1988 d 1995 1997 em ca, an . ti , con nue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chcmk1l Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
52645-53· I • Pcrmethrin 97 18 4,607 14 0 0 4,621 1,019 5,640 

96 13 1,495 0 0 0 1,495 1,250 2,745 
95 13 1,299 37 0 250 1,586 751 2,337 
88 NR NR NR NR NR NR NR NR 

85-01-8 Phenanthrcne 97 53 124,720 174 0 36,048 160,942 152,638 313,580 
96 48 128,312 103 0 6,316 134,731 89,038 223,769 
95 34 72,383 19 0 4,008 76,410 72,491 148,901 
88 NR NR NR NR NR NR NR NR 

108·95·2 • Phcno,I 97 763 8,697,953 54,206 1,539,987 231,381 10,523,527 1,223,376 I 1,746,903 
96 159 9,567,264 72,808 2,045,370 198,748 I 1,884,190 1,050,638 12,934,828 
95 753 9,315,425 70,291 3,823,235 171,609 13,380,560 1,279,982 14,660,542 
88 635 10,712,736 259,230 4,661,319 1,882,485 17,515,770 2,536,030 20,051,800 

26002-80.2 • Phenothrin 97 2 0 0 0 0 0 0 0 
96 I 0 0 0 0 0 0 0 
95 I 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

95.54.5 1,2-Phenylcnc· 97 7 514 3,900 0 7,568 11,982 3 I 1,985 
diamine 96 7 516 3,000 0 26,940 30,456 8 30,464 

95 7 962 41,100 0 2,176 44,238 31 44,269 
88 NR NR NR NR NR NR NR NR 

IOS-45·2 l,3·Phenylene- 97 21 6,972 104,122 0 65,737 176,831 18,151 194,982 
diam Inc 96 18 2,718 128,739 0 37,508 168,965 633 169,598 

95 17 6,621 43,343 0 63,153 113,117 80 113,197 
88 NR NR NR NR NR NR NR NR 

106-S0.3 p-Phenylcnc- 97 iO 3,509 504 0 2,064 6,077 6,930 13,007 
diamine 96 9 3,980 409 0 1,308 5,697 0 5,697 

95 JO 4,440 856 0 653 5,949 0 5,949 
88 13 I 13,890 826 4,716 0 I 19,432 64,452 183,884 

90-43-7 • 2-Phenylphenol 97 15 374 I 0 250 625 1,131 1,756 
96 14 4,107 I 0 250 4,358 1,789 6,147 
95 17 27,063 JO 0 5 27,078 5,656 32,734 
88 15 10,630 480 0 0 11,110 250 11,3o0 

57-41-0 Phenyto!n 97 I I 0 0 0 I 12,420 12,421 
96 I 0 0 0 0 0 12,800 i2,800 
95 I 0 0 0 0 0 19,300 19,300 
88 NR NR NR NR NR NR NR NR 

Nole: On-silc Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sltc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: nol 11pplicablc (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Fcderlll lnsccticidc, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
P¢Slicides, 
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Chapter 3- Year-to-Year Comparison of Toxics Re/ease Inventory Data jiiii 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Recl'.cled Ene!:Bl'. Recove!l Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
52645-53-1 • Permethrin 97 0 0 0 0 292 9,905 6,263 16,460 0 

96 0 0 0 0 177 1,731 2,013 3,921 0 
95 0 0 0 5 651 665 543 1,864 0 
88 NA NA NA NA NA NA NA NA NA 

85-01-8 Phenanthrene 97 266,859 21,574 97,469 108,549 641,029 121,866 329,099 1,586,445 124,890 
96 358,644 15,724 611,002 192,492 746,789 123,099 346,079 2,384,829 126,195 
95 162,334 1,190 35,001 197,312 1,107,863 2,410 151,354 1,657,464 42,526 
88 NA NA NA NA NA NA NA NA NA 

108-95-2 • Phenol 97 48,295,915 113,268 27,801,431 3,364,888 25,562,763 6,277,195 11,471,816 122,887,276 8,962 
96 40,787,212 80,035 27,466,637 3,633,671 25,549,644 6,910,770 12,806,156 117,234,125 4,338 
95 41,534,425 54'9,568 28,575,114 3,685,797 35,004,372 6,375,434 14,448,344 130, 173,054 72,165 
88 NA NA NA NA NA NA NA NA NA 

26002-80-2 • Phenothrin 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

95-54-5 1,2-Phenylene- 97 0 0 0 0 155,100 17,073 11,985 184,158 0 
diamine 96 0 0 0 0 136,000 945 30,464 167,409 0 

95 0 0 0 0 499,896 7,316 44,037 551,249 320 
88 NA NA NA NA NA NA NA NA NA 

108-45-2 1,3-Phenylene- 97 720 0 0 1,384 1,025,440 553,136 190,560 1,771,240 0 
diamine 96 1,200 0 0 1,614 1,162,215 147,216 181,585 1,493,830 0 

95 0 0 0 493 617,879 134,176 112,936 865,484 0 
88 NA NA NA NA NA NA NA NA NA 

106-50-3 p-Phenylene- 97 0 0 0 0 331,074 31,958 6,517 369,549 1 
diamine 96 0 0 0 0 303,611 29,861 6,017 339,489 0 

95 0 0 0 0 364,868 20,082 5,757 390,707 0 
88 NA NA NA NA NA NA NA NA NA 

90-43-7 • 2-Phenylphenol 97 0 0 229 0 137,977 816 1,407 140,429 0 
96 0 0 92 0 705,215 22,717 4,873 732,897 0 
95 0 0 530 0 1,027,544 2,065 32,590 1,062,729 0 
88 NA NA NA NA NA NA NA NA NA 

57-41-0 Phenytoin 97 0 0 0 0 180 950 13,000 14,130 0 
96 0 0 0 0 0 50 13,000 13,050 0 
95 0 0 0 0 0 0 19,000 19,000 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) ofForm R. 
NA: not applicable (waste management data not required to be re1>orted for 1988 reporting year). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3-SA TRI 0 it a • . n-s e an d Off It R I b Ch •S e e eases, 1v I 1988 d 1995 1997 em1ca, an . t' , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chem lea I Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
15-44-5 Phosgene 97 31 21,877 0 0 3 21,880 0 21,880 

96 30 16,283 0 5 0 16,288 0 16,288 
95 29 15,894 0 5 0 15,899 0 15,899 
88 37 21,603 500 250 0 22,353 480 22,833 

7803-51-2 • Phosphine 97 6 20,562 0 0 365 20,927 0 20,927 
96 6 20,381 0 0 643 21,024 0 21,024 
95 3 1,491 0 0 0 1,491 0 1,491 
88 NR NR NR NR NR NR NR NR 

7664·38-2 • Phosphoric acid 97 2,736 1,801,585 43,514,457 13,257 30,227,548 75,556,847 2,734,781 78,291,628 
96 2,729 1,064,714 28,367,983 9,716 31,997,421 61,439,834 2,338,370 63,778,204 
95 2,796 1,254,896 20,402,951 7,340 35,926,629 57,591,816 2,066,261 59,658,077 
88 2,535 1,963,741 122,647,164 53,711 52,615,971 177 ,280,587 5,303,543 182,584, 130 

7723-14·0 • Phosphorus 97 SS 20,970 3,859 0 2,581,846 2,606,675 6,291 2,612,966 
(yellow or white) 96 50 25,936 3,767 0 2,057,524 2,087,227 21,839 2,109,066 

95 53 28,621 3,661 0 1,871,801 1,904,083 23,650 1,927,733 
88 73 20,608 11,322 0 3,893,674 3,925,604 195,013 4,120,617 

SS-44·9 Phthalic anhydride 97 161 398,498 183 0 0 398,681 2,948,099 3,346,780 
96 175 427,832 174 0 0 428,006 103,707 531,713 
95 184 604,932 711 0 674 606,317 76,916 683,233 
88 180 549,909 1,040 0 1,265 552,214 3,976,682 4,528,896 

1918-02·1 • Picloram 97 2 2,900 0 0 0 2,900 0 2,900 
96 2 522 0 0 0 522 0 522 
95 2 220 1 0 0 221 0 221 
88 NR NR NR NR NR NR NR NR 

88-89-1 Picric acid 97 9 0 0 110,875 0 110,875 0 110,875 
96 9 0 0 94,031 0 94,031 0 94,031 
95 9 221 0 49,256 0 49,477 0 49,477 
88 s 252 251 1,362,180 250 1,362,933 0 1,362,933 

S 1-03-6 • Piperonyl butoxide 97 8 251 0 0 0 251 0 251 
96 II 513 14 0 0 521 0 521 
95 12 115 0 0 0 115 150 1,525 
88 NR NR NR NR NR NR NR NR 

- Polybrominated 97 3 0 0 0 0 0 0 0 
biphenyls 96 4 250 0 0 0 250 375 625 

95 2 0 0 0 0 0 0 0 
88 I 250 0 0 0 250 0 250 

Note: On-site Rclc1Ses from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for ~olidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 arc not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that llJ'C currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodcnticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides, 
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Chapter 3- Year-to-Year Comparison of TOJC/CS Re/ease Inventory Data ~iiil 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Rec;i:cled Ene!:S:i: Recove!:l'. Treated On-and related Waste related Waste 
Number Chemical Year On-site Oflr-slte On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

75-44-5 Phosgene 97 304 0 9 0 13,946,068 892 21,831 13,969,104 29 

96 0 0 200 0 17,249,349 2,270 16,230 17,268,049 15 

95 0 0 430,034 0 15,138,316 2,414 15,867 15,586,631 7 

88 NA NA NA NA NA NA NA NA NA 

7803-51-2 • Phosphine 97 0 365 0 0 350,000 0 20,523 370,888 30 

96 0 0 0 0 350,643 0 20,379 371,022 59 

95 0 0 0 0 0 0 2,491 2,491 10 
88 NA NA NA NA NA NA NA NA NA 

7664-38-2 * Phosphoric acid 97 453,512,929 4,387,637 2,000 65,620 128,525,343 5,572,441 69,947,907 662,013,877 7,162,494 
96 310,993,398 8,774,442 8,300 71,813 119,723,686 4,359,331 62,809,373 506,740,343 356,546 

216,200,620 11,790,11 14,792 56,635 355,091,742 5,367,571 55,585,797 644,107,267 3,978,666 
95 0 
88 NA NA NA NA NA NA NA NA NA 

7723-14-0 • Phosphorus 97 0 238,971 0 0 694,999 13,268 2,612,061 3,559,299 31,014 
(yellow or white) 96 300 133,405 0 0 610,526 21,043 2,104,674 2,869,948 16, 163 

95 1,091 26,089 0 0 5,052 147,342 1,929,173 2,108,747 1,077 
88 NA NA NA NA NA NA NA NA NA 

85-44-9 Phthalic anhydride 97 301,472 1,456 2,488,912 2,489,429 19,170,287 214,019 537,135 25,202,710 4,606 

96 90,881 1,392 2,098,212 2,520,967 12,577,144 2,757,815 493,045 20,539,456 67,400 

95 421,574 l,317 2,420,922 4,951,573 18,689,501 444,206 670,300 27,599,393 26,158 
88 NA NA NA NA NA NA NA NA NA 

1918-02-1 • Picloram 97 0 0 0 0 70,488 0 2,900 73,388 0 

96 0 0 0 0 26,464 0 522 26,986 0 
95 0 0 0 0 23,208 0 221 23,429 0 
88 NA NA NA NA NA NA NA NA NA 

88-89-1 Picricacid 97 0 0 183,393 56,831 1,354,964 I 110,875 1,706,064 0 
96 0 0 136,931 0 1,779,450 21,015 94,031 2,031,427 0 
95 0 0 53,393 2 1,261,618 0 49,477 1,364,490 0 
88 NA NA NA NA NA NA NA NA NA 

51-03-6 • Piperonyl butoxide 97 0 0 0 0 0 4,700 157 4,857 0 
96 0 0 0 0 9 5,119 527 5,655 0 
95 0 0 0 5 0 16,290 1,099 17,394 0 
88 NA NA NA NA NA NA NA NA NA 

-- Polybrominated 97 0 5,071 0 0 0 0 549 5,620 0 
biphenyls 96 0 4,219 0 0 0 0 505 4,724 0 

95 0 2,720 0 0 0 0 0 2,720 0 
88 ,NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. " 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiihapter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3-SA TRI 0 It a G . n-s e an d Off "te R I b Ch -SI e eases, •Y I 1988 d 1995 1997 em ca, an . f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
N11mbcr Chcmkal Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

- Polychlorinated 97 67 24,888 5,830 0 0 30,718 34,585 65,303 
alkancs 96 71 2,787 8,372 0 687 11,846 89,143 100,989 

95 67 20,945 6,206 0 0 27,151 119,580 146,731 
88 NR NR NR NR NR NR NR NR 

1336-36-3 • Polychlorinated 97 6 0 0 0 6,794 6,794 980,846 987,640 
b1phenyls (PCBs) 96 6 255 0 0 9,205 9,460 51,086 60,546 

95 9 0 0 0 0 0 34,432 34,432 
88 121 6 10 0 752 768 488,732 489,500 

- Polycyclic 97 159 495,236 1,652 0 14,907 511,795 1,394,568 1,906,363 
aromatic 96 148 462,901 8,184 0 14,459 485,544 1,248,088 1,733,632 
compounds 95 146 425,730 4,995 0 32,887 463,612 1,219,471 1,683,083 

88 NR NR NR NR NR NR NR NR 

7758.01-2 Potassium bromate 97 3 255 0 0 0 255 0 255 
96 2 5 0 0 0 5 0 5 
95 I 5 0 0 0 s 0 5 
88 NR NR NR NR NR NR NR NR 

128·03.() • Potassium- 97 19 510 750 0 s 1,265 0 1,265 
dimethyldithio· 96 17 180 0 0 0 180 0 180 
carl>amate 95 10 206 5 0 0 211 0 211 

88 NR NR NR NR NR NR NR NR 

137-41-7 • Potassium- 97 7 0 0 0 0 0 0 0 

N·methyldithio- 96 4 0 0 0 0 0 0 0 
carbamate 95 3 35 0 0 0 35 0 35 

88 NR NR NR NR NR NR NR NR 

41198-08·7 • Profenofos 97 I 0 0 0 0 0 0 0 
96 2 0 0 0 0 0 0 0 
95 I 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

7287-19-6 • Promeuyn 97 6 933 37 0 0 970 250 1,220 
96 8 1,298 27 0 0 1,325 500 1,825 
95 6 1,481 159 0 0 1,640 890 2,530 
88 NR NR NR NR NR NR NR NR 

23950-58-5 • Pronamidc 97 2 255 0 0 0 255 0 255 
96 I 255 0 0 0 255 0 255 
95 I 255 0 0 0 255 0 255 
88 NR NR NR NR NR NR NR NR 

Nore: On-site Releases from Section 5 ~fForm ROff-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidificatfon/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sltc L.and Releasc:s (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
'NA: not applicable (totals for 198811re not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal lnscctlc:idc, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - >'ear-to-Year Comparison of Toxics Release Inventory Data ~iiil 
able 3-88. Quantities of TRI Chemicals in Waste, biy Chemical, 1988and1995-1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Rec~cled Energ~ Recoveo: Treated On-and related Waste related Waste 
Number Chemical Year On-site Off.·slte On-site Off.site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

·- Polychlorinated 97 3,183 405,065 55,000 93,658 7,650 463,245 137,965 1,165,766 2,320 

alkanes 96 17,136 247,793 69,000 229,886 228,286 446,346 119,819 1,358,266 0 

95 79,803 175,.674 0 135,332 313,520 478,797 161,681 1,344,807 0 

88 NA NA NA NA NA NA NA NA NA 

1336-36-3 • Polychlorinated 97 0 1,.400 0 0 0 62,928 8,994 73,322 981,191 

biphenyls (PCBs) 96 0 0 0 241 0 38,521 13,475 52,237 311,702 

95 0 0 0 0 0 64,494 8,242 72,736 0 

88 NA NA NA NA NA NA NA NA NA 

- Polycyclic 97 1,335,135 599,044 7,624,658 56,921 1,147,152 13,441 1,881,453 12,657,804 9,078 

aromatic 96 1,135,404 8,743,681 16,190,102 73,443 2,848,079 24,186 1,741,793 30,756,688 16,412 
compounds 95 1,472,268 8,515,771 10,281,825 58,948 1,471,546 6,061 1,719,901 23,526,320 22,295 

88 NA NA NA NA NA NA NA NA NA 

7758-01-2 Potassium bromate 97 0 0 53,129 2 0 0 455 53,586 0 
96 0 0 0 0 0 0 8 8 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

128-03-0 • Potassium- 97 0 33,700 0 1 0 132,277 793 166,771 0 
dimethyldithio- 96 0 39,900 0 0 0 148,676 180 188,756 0 

carbamate 95 0 0 0 0 11,000 161,362 211 172,573 0 
88 NA NA NA NA NA NA NA NA NA 

137-41-7 • Potassium- 97 0 0 0 0 10,500 0 0 10,500 0 
N-methyldithio- 96 0 0 0 0 0 43 0 43 0 
carbamate 95 0 0 0 0 0 0 35 35 0 

88 NA NA NA NA NA NA NA NA NA 

41198-08-7 * Profenofos 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 109 0 0 109 0 
88 NA NA NA NA NA NA NA NA NA 

7287-19-6 * Prometryn 97 0 0 0 0 161 816 832 1,809 0 
96 0 0 0 0 827 57,735 2,074 60,636 0 
95 0 0 0 I 1,314 7,603 4,028 12,946 0 
88 NA NA NA NA NA NA NA NA NA 

23950-58-5 * Pronamide 97 5,400 0 0 0 0 2,466 250 8,116 0 
96 8,800 0 0 0 0 650 220 9,670 0 
95 3,700 0 0 0 0 1,200 260 5,160 0 
88 NA NA NA NA NA NA NA NA NA 

IJote: Data from Section 8 (Current Year) of Form R. 
loJA: not applicable (waste management data not required to be reported for 1988 reporting year). 

Chemicals that are currently active ingredients in EPA's Pesticid1: Product Information System (all pesticide products imported and/or manufactured in the US) 
md/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Jse Pesticides. 
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liiiihapter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

ff I Table 3-SA. TRI On-s te and 0 -s te Releases, by Ch emical, an -1988 d 1995 1997 ti ,con nue d 
On-site Releases Off-site 

Releases 

Surface Total Transfers Total On-
CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 

Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

1918-16-7 • Propachlor 97 4 so 0 0 0 so 13,000 13,0SO 

96 4 2SO 0 0 0 2SO 1,200 l,4SO 

9S 4 331 0 0 0 331 777 1,108 

88 NR NR NR NR NR NR NR NR 

1120-71-4 Propane sultone 97 I 0 0 0 0 0 0 0 

96 I 0 0 0 0 0 0 0 

9S 1 0 0 0 0 0 0 0 
88 2 0 0 0 0 0 0 0 

709-98-8 • Propanil 97 3 2,ISS 7SO 0 0 2,90S soo 3,40S 
96 3 3,377 2SO 0 0 3,627 0 3,627 
9S 4 2,357 2SO 0 0 2,607 3,723 6,330 
88 NR NR NR NR NR NR NR NR 

2312.:3s •. s • Propargite 97 3 260 0 0 0 260 0 260 

96 2 260 0 0 0 260 0 260 

9S I 10 0 0 0 10 0 10 
88 NR NR NR NR NR NR NR NR 

107-19-7 • Propargyl 11lcohol 97 17 6,342 600 237,098 0 244,040 866 244,906 
96 14 9,278 0 28S,166 0 294,444 S76 29S,020 
9S JI 9,88S 0 290,680 0 300,S6S 936 301,SOl 
88 NR NR NR NR NR NR NR NR 

31218-83-4 • Propctamphos 97 No reports received 
96 I 10 0 0 2so 260 1,000 1,260 
9S I soo 0 0 0 soo 7SO l,2SO 
88 NR NR NR NR NR NR NR NR 

60207-90-1 • Propicon11ZOle 97 7 IS3 0 0 0 IS3 0 IS3 
96 s 10 0 0 0 10 1,332 1,342 
95 3 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

123-38-6 • Propionaldehyde 97 21 16S,862 39,0S4 97,161 0 302,077 43 302,120 
96 24 171,008 32,077 74,613 0 277,698 62 277,760 
9S 22 213,198 27,012 101,432 0 341,642 0 341,642 
88 IS 1,267,839 1,156 930 0 1,269,925 0 1,269,925 

114-26-1 • Propoxur 97 I 0 0 0 0 0 0 0 
96 I 0 0 0 0 0 0 0 
9S 5 5 0 0 0 5 0 5 
88 s 250 0 0 0 250 250 500 

Note: On-site Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds tfll!lsferrcd off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sile Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to Jhe. TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 199S-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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·Chapter 3 _ ,;ear-to-Year Comparison of Toxics ,,,_/easa lnvantory Data ~iiil 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988and1995-1997, continued 

Quantity Total Non-

Treated 
Released Production- Production-

CAS Rec:1:cled Ene!Jll'. Recovea On-and related Waste related Waste 
Number Chemical Year On-site on~site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
1918-16-7 • Propachlor 97 0 0 0 0 0 74,400 50 74,450 0 

96 0 0 0 0 0 8,500 1,400 9,900 0 
95 0 0 0 0 0 7,270 1,237 8,507 14,000 
88 NA NA NA NA NA NA NA NA NA 

1120-71-4 Propane sultone 97 0 0 0 0 4,900 120 0 5,020 0 

96 0 0 0 0 4 0 0 4 0 
95 0 0 0 0 16 0 0 16 0 

88 NA NA NA NA NA NA NA NA NA 

709-98-8 • Propanil 97 0 0 0 0 37 7,200 3,230 10,467 250 
96 0 0 0 0 0 1,494 2,987 4,481 30 
95 0 0 0 0 0 402 4,468 4,870 0 
88 NA NA NA NA NA NA NA NA NA 

2312-35-8 • Propargite 97 0 0 0 3,164 0 4,959 85 8,208 0 
96 0 0 0 3,808 0 12,075 10 15,893 0 
95 0 0 0 544 0 3,723 to 4,277 0 
88 NA NA NA NA NA NA NA NA NA 

107-19-7 • Propargyl alcohol 97 9 0 269,073 481,890 116,170 28,401 248,946 1,144,489 0 

96 5 0 211,906 289,857 333,890 38,572 294,676 1,168,906 0 

95 0 0 198,867 344,704 56,027 78,003 301,062 978,663 0 
88 NA NA NA NA NA NA NA NA NA 

31218-83-4 • Propetamphos 97 No reports received 
96 0 0 0 0 0 0 1,032 1,032 0 

95 0 0 0 0 0 0 1,067 1,067 0 
88 NA NA NA NA NA NA NA NA NA 

60207-90-1 • Propiconazole 97 0 0 0 0 0 30,493 2,054 32,547 0 
96 0 0 0 0 0 1,719 1,336 3,055 0 
95 0 0 0 0 0 1,026 0 1,026 0 
88 NA NA NA NA NA NA NA NA NA 

123-38-6 • Propionaldehyde 97 66,000 0 1,146,337 11,939 4,486,626 168,603 302,267 6,181,772 22 
96 0 0 255,989 18,128 4,446,808 320,752 278,078 5,319,755 0 
95 0 0 898,697 5,565 2,348,789 78,067 337,157 3,668,275 23 
88 NA NA NA NA NA NA NA NA NA 

114-26-1 • Propoxur 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 1,081 4 1,085 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liii~hapter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

T bl -SA TRI 0 it a 03 . n-s e an dOff. RI -site e eases, b Ch 1y I 1 em1ca, 988 and 1995-1997, continued 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
N11mbu Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
115-07-1 Propylene 97 357 16,285,889 5,198 2,632 670 16,294,389 130 16,294,519 

96 352 26?462,498 7,133 0 2,458 26,472,089 2,181 26,474,270 
95 347 27,429,070 4,047 0 169 27,433,286 298 27,433,584 
88 334 32,200,231 10,003 0 0 32,210,234 3,320 32,213,554 

75-55-8 Propyleneimine 97 5 230 0 0 0 230 0 230 
96 6 402 0 0 0 402 0 402 
95 7 600 0 0 0 600 0 600 
88 I 500 0 0 0 500 0 500 

75-56-9 • Propylene oxide 97 120 543,603 22,961 11,700 887 579,151 29,904 609,055 
96 121 583,648 45,393 12,141 335 641,517 39,230 680,747 
95 133 844,402 29,934 22,577 4,403 901,316 8,633 909,949 
88 128 3,680,215 112,503 1,113,780 11,630 4,918,128 16,626 4,934,754 

110.86-1 • Pyridine 97 43 105,037 545 612,968 4 718,554 38,319 756,873 
96 40 91,982 908 428,000 1 520,891 115 521,666 
95 40 100,190 830 453,900 4 554,924 321 555,245 
88 31 251,799 2,158 491,775 1,125 746,857 40,699 787,556 

91-22-5 QuinoHne 97 24 20,002 25 27,000 305 47,332 11,582 58,914 
96 26 23,007 20 32,000 466 55,493 5,072 60,565 
95 23 11,412 20 13,000 405 24,837 3,744 28,581 
88 34 49,350 502 0 896 50,748 6,242 56,990 

106-51-4 • Quinone 97 5 4,801 350 0 0 5,151 0 5,151 
96 5 7,105 500 0 0 7,605 0 7,605 
95 4 7,101 1,500 0 0 8,601 0 8,601 
88 5 11,300 140 0 0 11,440 0 11,440 

82-68-8 • Quintozene 97 17 978 0 0 0 978 364 1,342 
96 14 2,611 0 0 836 3,447 0 3,447 
95 10 1,424 0 0 800 2,224 192 2,416 
88 6 1,064 0 0 0 1,064 12,625 13,689 

76578-14-8 • Quizalofop-ethyl 97 2 0 0 0 0 0 0 0 
96 2 1 0 0 0 I 0 I 
95 2 6 0 0 0 6 0 6 
88 NR NR NR NR NR NR NR NR 

10453-86·8 • Resmethrin 97 2 I 0 0 0 I 0 1 
96 3 I 0 0 0 I 0 1 
95 2 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

~. 

Note: On-site Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sile Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
'Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data ~iiil 
able 3-8 BQ uantit1es o fTR Ch I I . W t em1ca s m as e, )y Ch I 1988 d 1995 1997 em1ca, an - f , con mue d 

Quantity Total Non-
Released Production- Production-

CAS Recl'.cled Ene!J!l'. Recovea Treated On-and related Waste related Waste 
Number Chemical Year On-site om-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

115-07-1 Propylene• 97 65,774,345 35 718,371,130 2,068 297,708,572 125,675 15,905,795 1,097 ,887,620 955,453 

96 60,407,279 13 567,598,551 215,250 306,994,680 278,482 26,490,625 961,984,880 581,893 

95 6,713,304 0 476,153,246 3,132,285 253,061,345 80,239 26,761,734 765,902,153 992,835 

88 NA NA NA NA NA NA NA NA NA 

75-55-8 Propyleneimine 97 0 0 0 0 4,000 0 230 4,230 0 

96 0 0 0 0 1,734 0 402 2,136 0 

95 0 0 0 0 1,433 0 600 2,033 0 

88 NA NA NA NA NA NA NA NA NA 

75-56-9 * Propylene oxide 97 1;475,188 0 13,432,224 81,598 13,013,027 624,849 625,866 29,252,752 3,929 

96 3,780,004 4 18,451,504 246,613 13,281,899 207,871 878,087 36,845,982 9,074 

95 3,091 0 17,981,778 281,155 14,366,911 191,603 1,142,052 33,966,590 20,197 

88 NA NA NA NA NA NA NA NA NA 

110-86-1 * Pyridine 97 4,319,946 10,343 2,371,309 101,071 1,104,973 740,334 699,798 9,347,774 1,580 

96 7,426,653 3:1,550 1,278,558 260,311 886,200 605,897 521,424 11,010,593 1,938 

95 5,974,830 14,008 1,713,719 186,855 348,352 483,295 552,288 9,273,347 1,074 

88 NA NA NA NA NA NA NA NA NA 

91-22-5 Quinoline 97 21,380 880 122,120 2,541 114,609 210 61,015 322,755 2 

96 15,881 2,180 34,656 34,607 90,969 17,039 59,957 255,289 100 

95 1,750 2,243 302,003 22 222,705 16,120 27,181 572,024 252 

88 NA NA NA NA NA NA NA NA NA 

106-51-4 * Quinone 97 0 0 190,238 0 365,345 20,662 5,101 581,346 0 
96 0 0 230,508 0 366,115 50,513 7,605 654,741 0 

95 0 0 179,870 1,328 130,500 30,173 8,601 350,472 0 
~ ~--

88 NA NA NA NA NA NA NA NA NA 

82-68-8 * Quintozene 97 2,573 0 0 417,048 0 24,119 1,838 445,578 0 
96 884 0 0 221,410 0 398,381 3,535 624,210 0 
95 863 0 0 0 0 759,587 2,251 762,701 110 
88 NA NA NA NA NA NA NA NA NA 

76578-14-8 * Quizalofop-ethyl 97 0 0 0 0 0 0 I I 0 
96 0 0 0 0 0 0 I I 0 
95 0 0 0 0 0 0 5 5 0 
88 NA NA NA NA NA NA NA NA NA 

10453-86-8 * Resmethrin 97 0 0 0 0 0 400 0 400 0 
96 0 0 0 0 0 600 I 601 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
•one facility, TPI Petroleum in Ardmore, OK, reported on-site em:rgy recovery for propylene of 12,900,000 pounds in 1995, 16,300,000 pounds in 1996, and 
272,000,000 pounds in 1997. The facility has since revised these ·quantities to zero. These revisions change on-site energy recovery for propylene to 463,253,246 
pounds in 1995, to 551,298,551 pounds in 1996, and to 446,371, I 30 pounds in 1997. Total production-related waste managed for propylene changes to 753,002, 153 
pounds in 1995, to 945,684,880 pounds in 1996, and to 825,887,620 pounds in 1997. 
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l'~~r1 lllihapter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

Tabla 3-8A. TRI On-site and Off-site Releases, bv Ch I 1988 d 1995 1997 em1ca, an - ti , con nue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chcmlc•I Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

81-07-2 Saccharin 97 2 171 0 0 0 171 1,400 1,571 

(manufacturing) 96 I 243 0 0 0 243 1,200 1,443 
95 I 99 0 0 0 99 1,500 1,599 

88 4 750 0 0 0 750 750 1,500 

94.59. 7 • Safrole 97 2 505 0 0 0 505 0 505 
96 2 505 0 0 0 505 0 505 
95 I 255 0 0 0 255 0 255 
88 2 500 0 0 0 500 0 500 

7782-49-2 • Selenium 97 16 290 58 0 585 933 6,767 7,700 
96 12 45 97 0 29 171 7,458 7,629 
95 15 1,450 92 0 23 1,565 3,501 5,066 
88 24 16,282 1,168 0 127,508 144,958 4,367 149,325 

- Selenium 97 43 82,857 2,374 3,409 317,509 406,149 29,029 435,178 

compounds 96 38 47,264 2,404 3,100 233,517 286,285 75,633 361,918 
95 40 61,946 2,184 3,640 264,759 332,529 108,874 441,403 
88 18 14,506 250 3,400 45,750 63,906 63,226 127,132 

74051-80.2 • Sclhoxydim 97 3 0 0 0 0 0 0 0 
96 I 0 0 0 0 0 0 0 
95 No reports received 
88 NR NR NR NR NR NR NR NR 

7440-22-4 • Silver 97 77 7,629 143 0 586 8,358 40,221 48,579 
96 76 8,212 149 0 6,306 14,667 24,266 38,933 
95 74 9,297 161 0 250 9,708 14,871 24,579 
88 72 47,988 1,654 0 39,510 89,152 8,482 97,634 

- Silver compounds 97 64 7,918 6,109 156 40,405 54,588 52,481 107,069 
96 64 15,513 8,147 370 45,693 69,723 15,574 85,297 
95 59 15,582 6,284 380 35,325 57,571 7,545 65,116 
88 46 15,406 8,684 250 11,550 35,890 15,803 51,693 

122-34-9 • Simazine 97 8 2,939 348 0 0 3,287 48,629 51,916 
96 5 4,591 93 0 0 4,684 54,457 59,141 
95 7 4,990 232 0 5 5,227 26,231 31,458 
88 NR NR NR NR NR NR NR NR 

26628·22·8 • Sodium azide 97 12 24,417 5 0 156 24,578 28,909 53,487 
96 14 21,313 268 0 116 21,697 133,449 155,146 
95 14 35,575 200 0 255 36,030 133,837 169,867 
88 NR NR NR NR NR NR NR NR 

Nole: On-site Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
$lle Land Rclcas~s (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
Nf.: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that lll'e currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - ~·ear-to-Year Comparison of Toxics Release Inventory Data ~jjjj 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-

CAS Rec~cled Treated 
Released Production- Production-

Energ~ Recove!): On-and related Waste related Waste 
Number Chemical Year On-site Off.·site On-site Off-site On-site Off-site Off-site Managed Managed_ 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
81-07-2 Saccharin 97 0 0 0 0 10,000 10 1,600 11,610 0 

(manufacturing) 96 0 0 0 0 12,000 12 1,500 13,512 0 
95 0 0 0 0 9,700 10 1,600 11,310 74 
88 NA NA NA NA NA NA NA NA NA 

94-59-7 • Safrole 97 0 0 0 0 1 25 100 126 0 
96 0 0 0 0 4 130 100 234 0 
95 0 0 0 0 1 5 0 6 0 
88 NA NA NA NA NA NA NA NA NA 

7782-49-2 • Selenium 97 9,720 0 74,135 582 0 1,001 6,491 91,929 0 
96 0 0 0 460 29 6,700 6,910 14,099 0 
95 1,604 4,604 0 0 23 2,271 1,524 10,026 0 
88 NA NA NA NA NA NA NA NA NA 

-- Selenium 97 772,808 9',693 0 0 1 9,628 343,984 1,136,114 104,800 
compounds 96 601,563 2:,841 0 4,700 0 32,030 343,931 985,065 2,332 

95 590,805 1sa:,218 0 10 2 48,520 355,030 1,152,645 49,259 
88 NA NA NA NA NA NA NA NA NA 

74051-80-2 • Sethoxydim 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 0 0 0 0 0 
95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

7440-22-4 • Silver 97 805,582 1,315,535 0 29 3,635 121 138,036 2,262,938 291 
96 738,292 810,123 0 0 26,346 1,420 17,306 1,593,487 574 
95 563,590 1,251,487 0 1 87,462 531 17,608 1,920,679 614 

' 88 NA NA NA NA NA NA NA NA NA 

-- Silver compounds 97 3,361,707 1,000,592 0 0 550,965 5,500 74,153 4,992,917 2,619 
96 638,500 1,106,220 0 0 3,967,716 39,547 80,437 5,832,420 751 
95 327,846 1,064,906 0 0 3,966,504 23,221 56,205 5,438,682 269 
88 NA NA NA NA NA NA NA NA NA 

122-34-9 * Simazine 97 so 0 0 0 77,000 12,480 9,372 98,902 0 
96 0 0 0 0 32,000 201 57,070 89,271 0 
95 0 0 0 0 150,000 24,000 4,970 178,970 0 
88 NA NA NA NA NA NA NA NA NA 

26628-22-8 * Sodium azide 97 48,963 77:3,161 0 0 75,278 1,109,199 41,281 2,047,882 106 
96 91,031 1,60:3,566 0 0 78,892 2,222,671 156,664 4,152,824 81 
95 190,310 55<5,000 0 0 93,341 3,906,934 166,060 4,912,645 110 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 

3-119 



liiiihapter 3- Year-~ Year Comparison of Toxics Re/ease Inventory Data 

T bl 3-SA TRI 0 It a e . n-s e an d Off "t R I b Ch ·SI e e eases, >Y I 1988 d 1995 1997 em ca, an - f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On· 

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
N11mbcr Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
1982-69..() • Sodium dicamba 97 2 255 0 250 0 505 0 505 

96 2 755 0 0 0 755 0 755 
95 3 14,350 0 750 0 15,100 0 15,100 
88 NR NR NR NR NR NR NR NR 

128-04-1 • Sodium 97 67 17,684 10 0 0 17,694 126,741 144,435 
dimcthyldithio- 96 58 2,834 10 0 0 2,844 121,595 124,439 
carbamate 95 61 2,746 20 0 0 2,766 152,357 155,123 

88 NR NR NR NR NR NR NR NR 

7632..()0..() • Sodium nitrite 97 372 254,878 481,319 747,000 192,355 1,675,552 793,104 2,468,656 
96 353 278,723 935,765 727,000 43,654 1,985,142 483,076 2,468,218 
95 318 301,410 546,683 964,500 81,948 1,894,541 288,424 2,182,965 
88 NR NR NR NR NR NR NR NR 

100-42-5 Styrene 97 1,507 44,126,665 43,954· 202,387 537,050 44,910,056 1,583,171 46,493,227 
96 1,509 42,144,134 12,864 228,317 271,498 42,656,813 1,820,641 44,477,454 
95 1,546 41,264,916 4,570 209,945 147,921 41,627,352 2,715,709 44,343,061 
88 1,258 34,299,811 59,069 165 242,941 34,601,986 2,013,696 36,615,682 

96-09-3 Styrene oxide 97 2 11 0 0 0 11 0 11 
96 5 31 0 0 0 31 0 31 
95 5 13 0 0 0 13 0 13 
88 6 2,314 0 0 0 2,314 750 3,064 

7664-93-9 • Sulfuric acid 97 894 21,259,394 24,447 113,255 46,421 21,443,517 668,139 22,111,656 
96 1,149 20,825,296 2,296 15,000 57,186 20,899,778 1,380,742 22,280,520 
95 1,570 20,688,128 5,363 30,035 133,212 20,856,738 3,943,359 24,800,097 
88 NR NR NR NR NR NR NR NR 

2699·79·3 • Sulfuryl fluoride 97 3 428,000 0 0 0 428,000 0 428,000 
96 2 362,000 0 0 0 362,000 0 362,000 
95 2 355,007 0 0 0 355,007 0 355,007 
88 NR NR NR NR NR NR NR NR 

35400-43·2 • Sulprofos 97 No reports received 
96 I 0 0 0 0 0 0 0 
95 I 247 0 0 0 247 0 247 
88 NR NR NR NR NR NR NR NR 

34014·18·1 • Tebuthiuron 97 2 10 0 0 0 10 0 10 
96 I 5 0 0 0 5 0 5 
95 I 5 0 0 0 5 0 5 

88 NR NR NR NR NR NR NR NR 

Note: On-site Releases from Section SofFonn R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofFonn R. Off-site Releases include metals and 
rnctal compounds transferred off-site fqr solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Relc~s (for RCRA Subtitle C. landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 arc not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Infonnation System (all pesticide products imported and/or manufactured in the US) and/or 
Federal lnscctic.ide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3- Year-to-Year C~mparison of Toxics Release Inventory Data ~iiii 
Table 3-SB. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non· 

Treated 
Released Production- Production-

CAS Recl:cled Energl: Recove!J'. On-and related Waste related Waste 
Number Chemical Year On.site Olrf-site On-site Off.site On-site Off-site Off-site Managed Managed 

Pounds P1Junds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
1982-69-0 • Sodium dicamba 97 0 0 0 0 0 4,200 505 4,705 0 

96 0 0 0 0 0 128 400 528 0 

95 0 0 0 0 0 800 15,200 16,000 0 
88 NA NA NA NA NA NA NA NA NA 

128·04-I • Sodium 97 200 287,077 0 0 439,994 849,275 55,140 1,631,686 0 

dimethyldithio- 96 200 1,791,502 0 0 400,906 619,333 31,656 2,843,597 194 
carbamate 95 250 199,200 0 0 467,228 510,003 27,474 1,204,155 5,000 

88 NA NA NA NA NA NA NA NA NA 

7632-00-0 * Sodium nitrite 97 501,890 36,851 0 61,249 14,773,132 3,439,826 2,192,274 21,005,222 65,876 
96 267,726 32,731 0 1 7,364,727 3,509,395 2,678,942 13,853,522 6,725 
95 374,426 2:3,857 0 0 7,259,547 2,773,201 2,784,301 13,215,332 270 
88 NA NA NA NA NA NA NA NA NA 

100-42-5 Styrene 97 15,296,876 1,109,081 26,721,098 7,388,173 10,169,393 4,250,300 44,387,903 109,322,824 283,482 
96 19,920,222 l,H:5,613 21,544,059 8,304,980 15,032,191 3,127,875 43,181,843 112,296,783 98,031 
95 9,297,615 63'4,355 20,674,599 9,228,145 14,031,180 4,178,791 43,505,775 101,550,460 170,874 
88 NA NA NA NA NA NA NA NA NA 

96-09-3 Styrene oxide 97 0 0 30,000 0 0 0 11 30,011 0 
96 0 0 35,337 861 0 0 32 36,230 0 
95 0 0 35,337 0 0 0 13 35,350 0 
88 NA NA NA ·NA NA NA NA NA NA 

7664-93-9 * Sulfuric acid 97 245,755,305 2,206,540 940 20 186,759,219 2,867,753 21,847,891 459,437,668 12,115 
96 316,449,536 5,936,551 3,600 6,722 370,998,038 2,696,533 23,257,626 719,258,606 15,788 
95 686,586,380 5,723,070 66,777 24,524 635,030,218 11,581,301 22,132,658 1,361, 144,928 85,935 
88 NA NA NA NA NA NA NA NA NA 

2699-79-8 • Sulfuryl fluoride 97 0 0 0 0 0 0 428,000 428,000 0 
96 0 0 0 0 0 0 362,000 362,000 0 
95 0 0 0 0 0 0 371,500 371,500 0 
88 NA NA NA NA NA NA NA NA NA 

35400-43-2 • Sulprofos 97 No reports received 
96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 1,137 0 249 1,386 0 
88 NA NA NA NA . NA NA NA NA NA 

34014-18-1 • Tebuthiuron 97 15 0 0 0 1,100 1,200 1 2,316 0 
96 I 0 0 0 1,000 1,000 1 2,002 0 
95 I 0 0 0 1,000 1,100 1 2,102 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be n:ported for 1988 reporting year). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFltA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

Tab' 3-SA. TR I On~ te ._n 0 ~ te Releases, >V d ff I b Ch em1ca, an -I 1988 d 19951997 ti ,con nue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3383-96-8 • Temephos 97 I 0 0 0 0 0 0 0 
96 I 0 0 0 0 0 0 0 
95 I 0 0 0 0 0 0 0 

88 NR NR NR NR NR NR NR NR 

S902-51-2 • Terbacll 97 2 0 10,318 0 0 10,318 0 10,318 

96 2 0 3,835 0 0 3,835 0 3,835 
95 2 0 4,608 0 0 4,608 0 4,608 
88 NR NR NR NR NR NR NR NR 

630-20-6 1,1,1,2-Tetra- 97 8 4,938 0 0 0 4,938 2 4,940 
chlorocthane 96 9 6,466 30 0 1 6,497 19 6,516 

95 7 6,026 0 0 0 6,026 2 6,028 
88 NR NR NR NR NR NR NR NR 

79.34.5 • I, 1,2,2-Tetra- 97 14 13,614 0 0 0 13,614 511 14,125 

chloroethane 96 13 15,488 130 0 0 15,618 7 15,625 
95 16 8,275 2,222 0 0 10,497 7 10,504 
88 13 43,865 1,903 0 29 45,797 128,750 174,547 

127-18-4 • Tetrachloro- 97 372 6,885,068 2,282 15,118 5,074 6,907,542 24,753 6,932,295 

ethylene 96 404 7,826,025 1,561 13,436 5,472 7,846,494 22,071 7,868,565 
95 436 9,608,666 2,407 20,481 6 9,631,560 72,961 9,704,521 
88 747 36,131,980 33,314 72,250 82,144 36,319,688 1,385,378 37,705,066 

354-11-0 1,1,1,2-Tctra- 97 I 19,700 I 0 0 19,701 0 19,701 
chloro-2-fluoro- 96 No reports received 
ethane 95 No reports received 

88 NR NR NR NR NR NR NR NR 

354-14·3 I, 1,2,2-Tetra- 97 No reports received 
chloro-1-fluoro- 96 No reports received 
ethane 95 1 0 0 0 0 0 0 0 

88 NR NR NR NR NR NR NR NR 

961·11·5 • Tetrachlocvlnphos 97 4 365 5 0 0 370 3,760 4,130 
96 3 365 5 0 0 370 2,030 2,400 
95 4 626 5 0 0 631 4,200 4,831 
88 6 251 0 0 0 251 9,270 9,521 

64.75.5 • Tetracycline 97 3 474 0 0 0 474 1,735 2,209 
hydrochloride 96 I 255 0 0 0 255 0 255 

95 2 754 0 0 0 754 112 866 
88 NR NR NR NR NR NR NR NR 

Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
mc11f compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sile Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pcslicidcs. 
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· Chapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data ~iiii 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988and1995-1997, continued 

Quantity Total Non-
Released Production- Production-

CAS Recl'.cled Ene!J!l'. Recove!:l'. Treated On-and related Waste related Waste 
Number Chemical Year On-site Oflr-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
3383-96-8 • Temephos 97 0 0 0 0 0 0 0 0 0 

96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

5902-51-2 • Terbacil 97 0 0 0 0 2,793 33,665 10,318 46,776 0 
96 0 0 0 0 2,983 7,547 3,835 14,365 0 
95 0 0 0 0 5,070 7,558 4,608 17,236 0 
88 NA NA NA NA NA NA NA NA NA 

630-20-6 I, I, 1,2-Tetra- 97 2,100,000 0 0 301,000 2,933,725 62,211 4,936 5,401,872 0 

chloroethane 96 2,500,000 0 0 140,000 2,836,903 238,304 9,441 5,724,648 I 
95 2,600,000 0 0 0 3,986,000 379,203 7,356 6,972,559 40 
88 NA NA NA NA NA NA NA NA NA 

79-34-5 * I, 1,2,2-Tetra- 97 4,908,000 2,4511,805 2,416,000 0 7,744,618 135,714 13,545 17,676,682 14 
chloroethane 96 4,808,000 2,380,211 924,000 0 11,024,249 248,100 15,585 19,400,145 0 

95 6,200,000 2,233,342 846,600 880 13,754,898 150,324 10,503 23,196,547 40 
88 NA NA NA NA NA NA NA NA NA 

127-18-4 • Tetrachloro- 97 40,942,533 8,92l,720 4,556,500 1,232,892 17,289,521 1,173,229 6,844,562 80,960,957 13,494 

ethylene 96 46,896,883 5,966,695 2,647,705 780,979 20,678,019 1,627,880 7,679,803 86,277,964 14,464 

95 46,323,123 6,802,890 8,622,647 779,833 26,279,022 2,285,993 9,604,652 100,698,160 14,443 
88 NA NA NA NA NA NA NA NA NA 

354-11-0 l,l,1,2-Tetra- 97 6,100 1,820 0 0 0 10 19,700 27,630 0 
chloro-2-fluoro- 96 No reports received 
ethane 95 No reports received 

88 NA NA NA NA NA NA NA NA NA 

354-14-3 I, 1,2,2-Tetra- 97 No reports received 
chloro-1-fluoro- 96 No reports received 
ethane 95 0 0 0 0 0 0 0 0 0 

88 NA NA NA NA NA NA NA NA NA 

961-11-5 • Tetrachlorvinphos 97 345 0 35,000 49,500 850 0 3,862 89,557 0 
96 615 0 0 45,000 1,020 3,885 2,142 52,662 0 
95 330 0 0 47,000 1,020 4,244 4,394 56,988 0 
88 NA NA NA NA NA NA NA NA NA 

64-75-5 * Tetracycline 97 0 0 0 0 0 1,750 2,034 3,784 0 
hydrochloride 96 0 0 0 0 0 400 50 450 0 

95 0 0 0 0 0 1,736 677 2,413 0 
88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
* Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 

3-123 



liiiihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

Ta b le 3..SA. TRI On-site and Off-site Releases, by Chemical, 1988 and 1995-1997, continue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Numbu Chcmkal Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
7696-12-0 • Tctamethrin 97 2 0 0 0 0 0 0 0 

96 I 0 0 0 0 0 0 0 
95 2 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

7440-28-0 Thallium 97 3 256 0 0 1,000 1,256 1,500 2,756 
96 No reports received 
95 I 255 ·O 0 755 1,010 195 1,205 
88 No reports received 

- Thallium 97 I 0 0 0 0 0 180 180 
compounds 96 I 0 0 0 0 0 5 5 

95 No reports received 
88 4 253 0 0 250 503 1,256 1,759 

148-79·8 • Thiabcndazolc 97 4 2,520 0 0 0 2,520 0 2,520 
96 2 4,830 0 0 0 4,830 0 4,830 
95 3 3,929 0 0 0 3,929 0 3,929 
88 NR NR NR NR NR NR NR NR 

62-SS·S Thioacc·tamidc 97 No reports received 
96 No reports received 
95 No reports received 
88 I 500 0 0 0 500 0 500 

28249-77-6 • Thiobencarb 97 2 634 0 0 0 634 4,935 5,569 
96 2 811 0 0 0 811 4,930 5,741 
95 2 510 0 0 0 510 3,032 3,542 
88 NR NR NR NR NR NR NR NR 

59669-26-0 • Thiodicarb 97 3 792 0 0 250 1,042 1,000 2,042 
96 3 1,509 0 0 16,282 17,791 250 18,041 
95 2 376 0 0 0 376 500 876 
88 NR NR NR NR NR NR NR NR 

23564-06-9 • Thiophanate ethyl 97 No reports received 
96 2 0 0 0 0 0 0 0 
95 No reports received 
88 NR NR NR NR NR NR NR NR 

2JS64·0S·S • Thiophanate· 97 9 13,749 0 0 13,240 26,989 14,318 41,307 
methyl 96 6 497 0 0 0 497 1,167 1,664 

95 3 502 0 0 0 502 0 502 
88 NR NR NR NR NR NR NR NR 

Note: On·slle Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sile Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Cflernlcals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Fedcr1d lnscctiqidc, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides, 
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ChaptBr 3- Year-to-Year Comparison of Tox/Cs Release lnventol}' Data ~iiil 
a bl 3-88 Q e uan 11es o fTRICh I . W t lb Ch em1casm as e, IY I 1988 d 1995 1997 em ca, an . r , con mue d 

Quantity Total Non-

CAS Recycled Energy Recovery Treated 
Released Production- Production-
On-and related Waste related Waste 

Number Chemical Year On-site Oflf-site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

7696-12-0 • Tetramethrin 97 No reports received 
96 No reports received 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

7440-28-0 Thallium 97 4,456 872 0 0 12,779 11,821 9,087 39,015 0 
96 4,665 0 0 0 664 11,023 15,415 31,767 0 
95 7,082 0 0 0 18,535 11,867 10,652 48,136 0 
88 NA NA NA NA NA NA NA NA NA 

-- Thallium 97 46,680 40,807 0 1,402 42 22,889 108,595 220,415 0 
compounds 96 20,552 45,525 0 409 40 8,963 95,495 170,984 0 

95 18,712 31,501 0 5 407 10,622 101,354 162,601 0 
88 NA NA NA NA NA NA NA NA NA 

148-79-8 * Thiabendazole 97 6,100 0 0 0 0 0 640 6,740 0 
96 22,000 0 0 0 0 0 2,200 24,200 0 
95 26,000 0 0 0 0 2,600 1 28,601 0 
88 NA NA NA NA NA NA NA NA NA 

62-55-5 Thioacetarnide 97 0 148,361 0 5 26,440,106 212,926 58,778 26,860,176 11 
96 0 136,039 0 1 26,706,771 166,720 64,721 27,074,252 125 
95 0 129,787 0 0 23,836,598 2,928 52,646 24,021,959 11 
88 NA NA NA NA NA NA NA NA NA 

28249-77-6 * Thiobencarb 97 1,119,206,056 28,405,851 216,605,276 88,849,998 217,192,273 19,924,367 113,112,450 1,803,296,271 272,801 
96 967,406,707 26,796,920 187,671,819 93,084,118 201,517,569 19,645,617 125,879,671 1,622,002,421 628,951 
95 1,006,166,384 25,232,421 214,676,316 78,575,881 192,078,612 19,526,920 144,274,863 1,680,531,397 370,170 
88 NA NA NA NA NA NA NA NA NA 

59669-26-0 * Thiodicarb 97 317 389 0 29,423 1,596 9,715 10,992 52,432 21,320 
96 547 0 0 27,876 1,107 10,881 5,999 46,410 2,874 
95 427 0 37,664 16,408 3,311 20,201 6,227 84,238 10 
88 NA NA NA NA NA NA NA NA NA 

23564-06-9 * Thiophanate 97 79 0 0 2,754 714 2,111 2,750 8,408 439 
ethyl 96 137 6,417 0 12,222 150 16,908 7,006 42,840 718 

95 107 0 9,416 3,705 652 1,542 7,511 22,933 2 
88 NA NA NA NA .NA NA NA NA NA 

23564-05-8 * Thiophanate- 97 6,300 l,235 16,421,251 39,793 720,297 910,358 56,838 18,156,072 30,757 
methyl 96 12,100 0 16,337,483 32,777 5,054,902 525,976 57,598 22,020,836 298 

95 15,224 2,784 5,800,065 60,045 2,876,258 195,978 60,100 9,010,454 11,604 
88 NA NA NA NA NA NA NA NA NA 

'lfote: Data from Section 8 (Current Year) ofForm R. 
'l"A: not applicable (waste management data not required to be reported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
:Jse Pesticides. 
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l'~t~ lllihapter 3 - Year-to-Year Comp~rison of Toxics Release Inventory Data 

Ta bl it e 3-SA. TR On-s e an d Off it R I -s e e eases, b Ch IY I 1988 d 1995 1997 em ca, an - f , con mue d 
On-site Releases Off-site 

Releases 

Surface Total Transfers Total On-
CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 

Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 
Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

79-19-6 Thiosemicarbazide 97 No reports received 
96 No reports received 
95 I 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

62-56-6 • Thiourea 97 30 1,026 347 5,000 250 6,623 4,212 10,835 

96 25 1,212 339 5,000 250 6,801 2,590 9,391 
95 26 1,630 1,487 5,000 250 8,367 4,269 12,636 
88 26 2,004 16,951 5,940 750 25,645 2,303 27,948 

137-26-3 • Thiram 97 61 3,024 16 0 62 3,102 80,186 83,288 
96 61 3,638 41 0 2,005 5,684 94,421 100,105 
95 60 2,856 50 0 0 2,906 98,617 101,523 
88 NR NR NR NR NR NR NR NR 

1314-20-1 Thorium dioxide 97 I 0 0 0 0 0 0 0 
96 I I 0 0 0 I 0 I 
95 1 I 0 0 0 1 0 I 
88 3 1,580 0 0 0 1,580 677,549 679,129 

755().45-0 Titanium 97 36 21,202 0 0 0 21,202 37,660 58,862 
tetrachloride 96 34 30,851 0 0 0 30,851 34,013 64,864 

95 33 20,299 0 0 0 20,299 32,282 52,581 
88 41 78,668 0 0 1,400 80,068 0 80,068 

I 08-38·3 • Toluene 97 3,062 112,938,943 30,998 513,635 740,406 114,223,982 1,452,282 115,676,264 
96 3,250 125,995,382 68,730 329,058 438,463 126,831,633 1,057,460 127,889,093 
95 3,454 147,158,510 53,263 310,643 85,801 147,608,217 881,153 148,489,370 
88 4,006 299,954,882 196,957 1,473,666 646,718 302,272,223 9,615,791 311,888,014 

584-34-9 Tolucne-2,4- 97 62 6,503 5 0 0 6,508 6,178 12,686 
diisocyanate 96 61 7,333 0 0 192 7,525 3,586 11,111 

95 64 7,805 0 0 0 7,805 611 8,416 
88 257 165,062 0 0 1,040 166,102 36,178 202,280 

91-03-7 Toluene-2,6- 97 30 2,800 0 0 0 2,800 1,360 4,160 
diisocyanate 96 33 13,666 0 0 48 13,714 897 14,611 

95 40 3,044 0 0 0 3,044 153 3,197 
88 189 492,192 0 0 510 492,702 9,444 502,146 

26471-62-5 Toluene· 97 174 51,804 255 0 359 52,418 37,897 90,315 
di isocyanate 96 183 45,313 0 0 353 45,666 33,029 78,695 
(mixed isomers) 95 196 48,856 105 0 275 49,236 26,263 75,499 

88 NR NR NR NR NR NR NR NR 

Note: On·slte Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofForm R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sltc Land Releases (forRCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - Year-to-Year Comparison of Toxics "'1/ease Inventory Data ~iiil 
able 3-88. Quantities of TR I Ch I. W em1cas m aste, >Y c I 1988 d 1995 1997 hem1ca, an - ti ,con nue d 

Quantity Total Non-

CAS Rec:rcied Energ:r Recove!:l'. Treated 
Released Production- Production-
On-and related Waste related Waste 

Number Chemical Year On-site Ofi'-site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

79-19-6 Thiosemicarbazide 97 60 0 232,012 48,861 160,399 83,592 48,194 573,118 69 
96 58 0 231,376 78,475 144,527 129,804 35,209 619,449 0 
95 49 0 95,623 139,297 94,846 127,937 34,825 492,577 0 
88 NA NA NA NA NA NA NA NA NA 

62-56-6 • Thiourea 97 0 0 0 0 0 26 0 26 0 
96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

137-26-8 • Thiram 97 0 0 0 0 16,000 91,390 7,962 115,352 0 
96 1,107 0 0 0 11,000 110,676 17,507 140,290 18 
95 19,838 0 0 0 93,000 52,830 24,149 189,817 0 
88 NA NA NA NA NA NA NA NA NA 

1314-20-1 Thorium dioxide 97 0 0 0 0 0 17,581 1 17,582 0 
96 0 0 0 0 0 17,387 I 17,388 0 
95 0 0 0 0 0 5,144 1 5,145 0 
88 NA NA NA NA NA NA NA NA NA 

7550-45-0 Titanium 97 No reports received 
tetrachloride 96 No reports received 

95 0 0 0 0 250 0 23 273 0 
88 NA NA NA NA NA NA NA NA NA 

108-88-3 * Toluene 97 0 0 0 296 0 29,806 27 30,129 0 
96 0 0 0 210 160 23,114 32 23,516 0 
95 0 0 0 25 9,096 4,320 48 13,489 0 
88 NA NA NA NA NA NA NA NA NA 

584-84-9 Toluene-2,4- 97 0 0 0 0 2,754 111 1,671 4,536 0 
diisocyanate 96 0 0 0 0 33,373 116 1,608 35,097 0 

95 0 0 0 0 2,541 316 1,717 4,574 0 
88 NA NA NA NA NA NA NA NA NA 

91-08-7 Toluene-2,6- 97 0 0 0 0 0 0 0 0 0 
diisocyanate 96 0 0 0 0 0 0 0 0 0 

95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA NA NA NA 

26471-62-5 Toluene- 97 0 0 0 0 0 0 1 1 0 
diisocyanate 96 0 0 0 0 0 0 1 1 0 
(mixed isomers) 95 0 0 0 0 0 0 1 I 0 

88 NA NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reP'orted for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liii~hapter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3-SA TRI 0 lte d Off it R I b Ch .a • . n-s an -s e e eases, 1y I 1988 d 1995 1997 em ca, an - ti , con nue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total TlltalAir Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
9S-S3-4 a. Toluidine 97 22 40,491 273 7,440 5 48,209 3,151 51,360 

96 21 17,581 74 17,450 10 35,115 1,401 36,516 

95 23 12,826 256 22,140 12 35,234 55 35,289 
88 18 46,922 1,902 250 5,024 54,098 670 54,768 

'43121-43-3 • Triadimefon 97 3 0 0 0 0 0 0 0 
96 1 0 0 0 0 0 0 0 

95 1 0 0 0 0 0 0 0 

88 NR NR NR NR NR NR NR NR 

2303-17-S • Triallate 97 2 519 0 0 0 519 14,264 14,783 
96 2 589 0 0 0 589 16,509 17,098 
95 2 588 0 0 0 588 24,076 24,664 
88 NR NR NR NR NR NR NR NR 

101200-48-0 • Tribenuron methyl 97 I 1 0 0 0 I 0 1 
96 I I 0 0 0 I 0 I 
95 I 1 0 0 0 I 0 I 
88 NR NR NR NR NR NR NR NR 

1983-10-4 • Tributyltin fluoride 97 No reports received 
96 No reports received 
95 I 0 23 0 0 23 0 23 
88 NR NR NR NR NR NR NR NR 

2155-70.6 • Tributyltin 97 2 14 3 0 0 17 0 17 

methacrylatc 96 2 14 8 0 0 22 0 22 
95 2 25 23 0 0 48 0 48 
88 NR NR NR NR NR NR NR NR 

78-48-8 • S,S,S-Tributyltri- 97 2 1,611 2 0 0 1,613 0 1,613 
thiophosphate 96 2 1,798 2 0 8 1,808 0 1,808 

95 2 1,730 2 0 0 1,732 0 1,732 
88 NR NR NR NR NR NR NR NR 

52·68·6 • Trichlorfon 97 3 0 0 0 0 0 0 0 
96 2 0 0 0 0 0 0 0 
95 2 0 0 0 0 0 0 0 
88 5 253 0 0 0 253 487 740 

76-02·8 Trlchloroacctyl 97 1 I 0 0 0 1 0 1 
chloride 96 1 1 0 0 0 I 0 1 

95 1 1 0 0 0 1 0 1 
88 NR NR NR NR NR NR NR NR 

fllotc: Qn·sltc R,cleascs from Section$ pf Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds tr111sferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sitc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not rcporta!>lc (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
~Chemicals th~~ arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FlFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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ChapMr 3 _ \'ear-to-Year Comparison of Toxics Release Inventory Data ~iiil 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-

CAS Rec;i:cled Energ;i: Recove!:l'. Treated 
Released 
On-and 

Production- Production-
related Waste related Waste 

Number Chemical Year On-site Off.·site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

95-53-4 o-Toluidine 97 1,152,862 4,572 207,700 36,965 352,037 345,803 172,533 2,272,472 31,168 
96 1,250,136 4,330 44,674 51,634 598,429 263,268 161,996 2,374,467 499 
95 40,745 10,541 2,400 108,129 1,137,925 393,319 183,352 1,876,411 6,386 
88 NA NA NA NA NA NA NA NA NA 

43121-43-3 * Triadimefon 97 37,510,004 721,333 2,211,307 703,916 321,475 378,782 3,831,775 45,678,592 2,703 
96 39,570,292 1,431,057 860,823 349,711 1,184,611 960,889 8,921,825 53,279,208 72,249 
95 60,016,279 3,739,900 3,487,698 1,052,361 1,108,250 1,340,832 23,366,489 94,11),809 14,146 
88 NA NA NA NA NA NA NA NA NA 

2303-17-5 * Trial late 97 28,255,000 12,969,046 9,751,363 82,358 20,447,763 2,599,108 299,040 74,403,678 10,206 
96 23,529,000 13,086,771 16,834,508 305,332 20,388,250 2,787,417 352,717 77,283,995 772 
95 18,699,000 11,817,647 12,061,000 200,596 24,559,416 3,265,021 275,057 70,877,737 481 
88 NA NA NA NA NA NA NA NA NA 

101200-48-0 • Tribenuron methyl 97 136,927,893 5,812,121 5,788,807 876,284 3,793,003 1,354,282 17,415,699 171,968,089 388,927 
96 118,562,965 6,773,817 2,050,829 834,045 5,371,947 1,714,273 21,830,647 157,138,523 85,623 
95 154,217,925 8,481,039 2,514,155 1,107,208 5,218,927 2,305,131 25,796,200 199,640,585 221,305 
88 NA NA NA NA NA NA NA NA NA 

1983-10-4 • Tributyltin fluoride 97 67,669 116,557 12,800 15,138 300,034 236,829 432,963 1,181,990 41 
96 168,213 130,539 0 1.84,710 5,000 177,358 683,382 1,349,202 370 
95 138,712 227,287 618,422 170,699 4,200 291,955 961,314 2,412,589 1,036 
88 NA NA NA NA NA NA NA NA NA 

2155-70-6 * Tri butyl tin 97 No reports received 
methacrylate 96 No reports received 

95 No reports received 
88 NA NA NA NA NA NA NA NA NA 

78-48-8 • S,S,S-Tributyltri- 97 0 0 0 0 1,014,286 0 159 1,014,445 0 
thiophosphate 96 0 0 0 0 1,020,923 0 319 1,021,242 0 

95 0 0 0 0 1,294,115 0 371 1,294,486 0 
88 NA NA NA NA NA NA NA NA NA 

52-68-6 * Trichlorfon 97 1,500,000 0 680,000 470 1,224,000 8,635,576 13,473 12,053,519 14 
96 6,100,000 0 690,000 0 1,050,000 9,000,006 8,660 16,848,666 0 
95 88,000 9 460,000 0 1,330,000 10,000,000 12,691 11,890,700 0 
88 NA NA NA NA NA NA NA NA NA 

76-02-8 Trichloroacetyl 97 0 0 0 0 33 59 22 114 0 
chloride 96 0 0 0 0 8 82 6 96 0 

95 0 0 0 0 4 110 3 117 0 
88 NA NA NA NA NA NA NA NA NA 

~ote: Data from Section 8 (Current Year) of Form R. 
'IA: not applicable (waste management data not required to be reported for 1988 reporting year). 

Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
· Jse Pesticides. 
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I~~~~ lllihapter 3 - Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3-SA TRI 0 it a 0 . n-s e an d Off "t R I b Ch ·SI e e eases, >Y I 1988 d 1995 1997 em1ca, an - ti ,con nue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Number Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
120..82-1 • 1,2,4-Trichloro- 97 31 150,883 533 5,800 156,200 313,416 2,632 316,048 

benzene 96 33 157,331 433 750 0 158,514 4,487 163,001 
95 31 168,490 259 12,500 0 181,249 41,648 222,897 
88 56 1,532,913 31,628 7,408 3,073 1,575,022 164,144 1,739,166 

71-55-6 • 1,1,1-Trichloro- 97 250 3,879,346 195 1,245 60,167 3,940,953 17,134 3,958,087 
ethane 96 403 9,058,864 844 1,354 26,633 9,087,695 35,536 9,123,231 

95 804 23,576,663 1,118 126 38,470 23,616,377 124,363 23,740,740 
88 3,921 180,841,849 95,624 1,000 204,923 181,143,396 5,947,625 187,091,021 

79-00..S • l,l,2·Trlchloro- 97 23 296,348 621 0 0 296,969 113 297,082 
ethane 96 22 339,050 516 0 16 339,582 85 339,667 

95 21 280,347 870 0 0 281,217 84 281,301 
88 29 1,741,442 5,303 0 89 1,746,834 19,810 1,766,644 

79.01-6 • Trichlorocthylene 97 627 17,586,325 563 986 3,975 17,591,849 176,747 17,768,596 
96 674 21,420,513 541 1,291 9,740 21,432,085 76,327 21,508,412 
95 739 26,084,675 1,477 550 3,577 26,090,279 66,225 26,156,504 
88 953 55,943,736 13,801 390 21,186 55,979,113 1,466,469 57,445,582 

15·69-4 • Trichlorofluoro- 97 28 431,631 558 0 395 432,584 228 432,812 
methane (CFC· I I) 96 29 701,451 961 0 5,575 707,987 180 708,167 

95 54 957,461 410 22 0 957,893 4,149 962,042 
88 NR NR NR NR NR NR NR NR 

95-95-4 • 2,4,5-Trlchloro· 97 No reports received 
phenol 96 No reports received 

95 No reports received 
88 I 91 0 0 0 91 20 111 

88-06-2 • 2,4,6-Trichloro- 97 I 132 27 0 0 159 0 159 
phenol 96 I 291 28 0 0 319 0 319 

95 I 161 210 0 0 371 0 371 
88 3 250 50 12,000 0 12,300 10 12,310 

96-18-4 1,2,3-Trichloro- 97 7 13,346 62 0 0 13,408 13 13,421 
propane 96 7 8,763 0 0 0 8,763 0 8,763 

95 5 11,081 1,600 0 0 12,681 0 12,681 
88 NR NR NR NR NR NR NR NR 

57213-69-1 • Triclopyr tricthyl- 97 3 22 0 0 0 22 0 22 
ammonium salt 96 2 6 0 0 0 6 0 6 

95 I 3 0 0 0 3 0 3 
88 NR NR NR NR NR NR NR NR 

Nole: On-site Releases from Section S of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On-
sile Land Rcl~es (for RCRA Subtitle C landfills) began in 1996 reporting year. · 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since .. 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 - Yea,,.to-Year Comparison of Toxics Release Inventory DafB ~iill 
able 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-

CAS Rec;i:cled Ene!J:;i: Recove!J'. Treated 
Released Production- Production-
On-and related Waste related Waste 

Number Chemical Year On-site Ofl~site On-site Off-site On-site Off-site Off-site Managed Managed 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

120-82-1 * 1,2,4-Trichloro- 97 847,575 826,633 235,817 457,030 3,597,276 603,914 1,968,347 8,536,592 164 
benzene 96 227,485 538,476 262,294 402,535 2,439,723 736,524 2,039,710 6,646,747 338 

95 488,423 428,122 34,114 531,959 1,604,455 1,035,880 2,581,959 6,704,912 7 
88 NA NA NA NA NA NA NA NA NA 

71-55-6 * . I, I, 1-Trichloro- 97 73,000 0 0 0 1,416,990 112,940 21,150 1,624,080 0 

ethane 96 71,149 0 0 0 13,000 135,944 66,479 286,572 87 
95 2,107 0 0 3 99,980 76,583 54,675 233,348 9,312 
88 NA NA NA NA NA NA NA NA NA 

79-00"5 * 1, 1,2-Trichloro- 97 0 0 0 0 0 0 0 0 0 
ethane 96 0 0 0 0 0 0 0 0 0 

95 0 0 0 0 0 300 890 1,190 0 
88 NA NA NA NA NA NA NA NA NA 

79-01-6 * Trichloroethylene 97 12,018,755 1,406,156 4,453,521 2,744,955 16,580,512 742,131 8,1-18,080 46,064,110 19,489 
96 12,546,910 1,372:,375 5,210,638 3,237,002 14,448,909 717,699 7,868,103 45,401,636 17,997 
95 13,773,814 1,473.,196 4,617,750 3,031,673 9,489,810 470,849 7,911,229 40,768,321 11,068 
88 NA NA NA NA NA NA NA NA NA 

75-69-4 * Trichlorofluoro- 97 0 0 0 0 0 9,987 0 9,987 0 
methane (CFC-I I) 96 0 0 0 0 1,400 0 0 1,400 0 

95 0 0 0 0 2,555 0 0 2,555 0 
88 NA NA NA NA NA NA NA NA NA 

95-95-4 * 2,4,5-Trichloro- 97 0 0 0 0 33,497 4,146 384 38,027 0 
phenol 96 0 0 0 0 51,328 340 345 52,013 0 

95 0 0 0 I 109,816 390 401 110,608 0 
88 NA NA NA NA NA NA NA NA NA 

88-06-2 * 2,4,6-Trichloro- 97 0 0 0 0 0 0 1,500 1,500 0 
phenol 96 0 0 0 0 0 175 15,467 15,642 500 

95 0 0 0 0 0 1,165 4,742 5,907 2,500 
88 NA NA NA NA NA NA NA NA NA 

96-18-4 . 1,2,3-Trichloro- 97 358,477 21,714 0 0 440 1,205 172,015 553,851 128 
propane 96 233,249 11,249 282 0 1,105 915 149,168 395,968 0 

95 191,454 54-,731 217 o. 0 820 188,573 435,795 0 
88 NA NA NA NA NA NA NA NA NA 

57213-69-1 * Triclopyr triethyl- 97 0 0 0 0 0 0 0 0 0 
ammonium salt 96 0 0 0 0 0 0 0 0 0 

95 0 0 0 0 0 1,030 0 1,030 0 
88 NA NA NA NA NA NA NA NA NA 

'lote: Data from Section 8 (Current Year) of Form R. 
'IA: not applicable (waste management data not required to be reported for 1988 reporting year). 
* Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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liiiihapter 3- Yoal'to-Yoar Comparison of Toxics Release Inventory Data 

T bl a !' 3-SA, TR On-s te an dOff. RI -site e eas~s. by Ch I 1988 d 1995 1997 em1ca, an - f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
N11mber Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Numbe< Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

121-44-8 Tnethylamine 97 163 1,633,313 18,482 245,917 29,599 1,927,311 3,946 1,931,257 

96 161 1,589,645 21,648 287,951 19,011 1,918,255 21,534 1,939,789 

95 152 2,101,652 27,685 309,512 14,010 2,452,859 17,180 2,470,039 
88 NR NR NR NR NR NR NR NR 

I 582-09-8 • Trifluralin 97 21 11,908 5 0 5 11,918 26,370 38,288 

96 21 15,606 87 0 310 16,003 51,678 67,681 

95 23 17,144 92 0 8,250 25,486 24,490 49,976 

88 17 3,277 601 0 0 3,878 40,557 44,435 

26644-46-2 • Triforine 97 I 0 0 0 0 0 0 0 

96 I 0 0 0 0 0 0 0 

95 2 755 0 0 0 755 0 755 
88 NR NR NR NR NR NR NR NR 

95-63-6 1,2,4-Trimcthyl- 97 830 7,884,672 7,820 9,097 24,323 7,925,912 148,595 8,074,507 

benzene 96 811 7,677,610 9,582 4,567 29,952 7,721,711 144,334 7,866,045 

95 797 7,689,391 8,434 1,042 43,921 7,742,788 52,201 7,794,989 
88 291 4,265,202 10,088 7,964 61,583 4,344,837 200,616 4,545,453 

639-58-7 • Triphenyltin 97 I 0 0 0 0 0 0 0 
chJo,ride 96 I 0 0 0 0 0 0 0 

95 I 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

76-87-9 • Triphcnyltin 97 3 3 0 0 0 3 381 384 

hydroxide 96 3 10 0 0 0 10 250 260 
95 3 21 0 0 0 21 250 271 
88 NR NR NR NR NR NR NR NR 

Sl-19·6 Urethane 97 2 0 0 0 0 0 500 500 

96 3 12,538 0 0 0 12,538 3,675 16,213 

95 4 124 0 0 0 124 3,750 3,874 

88 II 145,123 0 0 0 145,123 1,350 146,473 

7440-62·2 Vanadium 97 20 12,436 708 0 117,510 130,654 43,211 173,865 

(l\Jme or dust) 96 17 11,096 4 0 114,316 125,416 23,741 149,157 
95 19 14,649 5 0 144,086 158,740 28,780 187,520 
88 33 17,178 4,704 0 87,296 109,178 93,417 202,595 

50471-44·8 • Vinclozolin 97 2 0 0 0 0 0 0 0 

96 I 0 0 0 0 0 0 0 
95 2 0 0 0 0 0 0 0 
88 NR NR NR NR NR NR NR NR 

Nole: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sltc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 arc not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Fcdcr1l lnsccticidc, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3 -- Year-to-Year Comparison of Toxics Release Inventory Data ~iiil 
Table 3-88 Quantities of TRI Chemicals in WastE~, by Chemical, 1988 and 1995-1997, continued 

Quantity Total Non-
Released Production- Production-

.CAS Rec;i:cled Ene~;i: Recove!J: Treated On-and related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site Off-site Managed Managed 

Pounds F'ounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

121-44-8 Triethylamine 97 827,369 93,926 21,696,559 13,187,593 17,449,172 1,146,917 3,446,620 57,848,156 18,204 

96 651,835 45,484 13,459,141 11,109,800 19,985,218 2,099,835 5,349,i75 52,700,488 15,522 

95 311,385 533,356 15,379,353 6,544,593 19,205,133 9,194,987 5,194,288 56,363,095 14,788 
88 NA NA NA NA NA NA NA NA NA 

1582-09-8 * Trifluralin 97 0 0 46,470 17 74 I 5,400 51,962 0 

96 0 0 0 0 39 0 5,800 5,839 0 

95 0 0 0 0 36 0 54,910 54,946 0 

88 NA NA NA NA NA NA NA NA NA 

26644-46-2 * Triforine 97 398,418,771 112,698 21,752,907 17,663 33,633,983 134,349 957,085 454,997,456 6,426 

96 144,257,010 107,927 34,902,139 16,754 34,549,160 57,371 1,037,881 214,928,242 17,672 

95 118,321,038 90,685 23,368,507 20,853 40,034,145 55,842 1,051,733 182,942,803 31,505 
88 NA NA NA NA NA NA NA NA NA 

95-63-6 1,2,4- 97 1,651,035 2 250,000 184,033 6,027,739 73,599 182,993 8,369,401 125 

Tri methyl- 96 1,540,000 26 81,000 141,180 5,944,435 35,456 177,467 7,919,564 163 

benzene 95 1,438,000 55 190,253 102,442 6,614,873 85,282 161,353 8,592,258 16,577 

88 NA NA NA NA NA NA NA NA NA 

639-58-7 * Triphenyltin 97 1,913,415 138,753 1,031,056 202,604 621,697 ll6,048 1,392,785 5,416,358 6,569 

chloride 96 1,413,683 49,353 130,969 81,364 676,808 108,198 1,427,81 I 3,888,186 97,395 

95 1,917,515 27,006 4,141,480 245,136 3,100,716 131,806 1,132,477 10,696,136 1,431 
88 NA NA NA NA NA NA NA NA NA 

76-87-9 * Triphenyltin 97 120,668 56,898 2,964,558 1,082,547 2,001,686 880,772 1,472,204 8,579,333 17,460 
hydroxide 96 90,138 190,747 14,825,694 783,169 2,138,350 1,018,738 1,417,016 20,463,852 99,712 

95 317,695 59,486 15,563,897 1,847,249 2,213,038 859,260 1,394,318 22,254,943 11,491 
88 NA NA NA NA NA NA NA NA NA 

51-79-6 Urethane 97 156,443 13,487 4,860,571 14,703 3,481,031 119,088 2,536,264 11,181,587 21,316 
96 195,330 3,332 521,427 18,843 1,479,902 119,406 2,916,503 5,254,743 106,184 
95 468,689 8,192 2,168,729 3,563 645,579 8,722 2,945,765 6,249,239 17,280 
88 NA NA NA NA NA NA NA NA NA 

7440-62-2 Vanadium 97 122,408, 183 42,0:50,232 139,297,715 77,876,899 64,130,806 10,457,390 75,793,914 532,015,139 150,541 
(fume or dust) 96 111,627,997 45,049,952 146,035,428 80,734,052 57,293,922 9,029,977 84,099,776 533,871,104 63,453 

95 135,218,559 41,448,000 141,797,405 70,095,010 55,509,020 9,878,105 96,642,372 550,588,471 238,629 
88 NA NA NA NA NA NA NA NA NA 

50471-44-8 * Vinclozolin 97 0 0 43,038 5,500 11 0 52 48,601 0 
96 0 0 36,684 0 0 0 53 36,737 0 
95 0 0 8,000 0 303 258 225 8,786 0 
88 NA NA NA NA NA NA NA NA NA 

Note: l)ata from Section 8 (Current Year) ofForrn R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
*Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) 
and/or Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted 
Use Pesticides. 
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l'iiiihapter 3- Year-to-Year Comparison of Toxics Release Inventory Data 

T bl 3-SA TRI 0 it a e . n-s e an d Off "t R I b Ch -SI e e eases, >V I 1988 d 1995 1997 em1ca, an - f , con mue d 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Namber Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
108-05-4 Vinyl acetate 91 188 3,348,952 2,669 119,320 2,168 3,473,109 28,974 3,502,083 

96 184 3,850,101 2,393 300,768 2,834 4,156,096 28,273 4,184,369 
95 155 4,105,652 8,269 783,829 1,717 4,899,467 41,783 4,941,250 
88 146 6,087,497 10,021 2,109,851 18,889 8,226,258 21,811 8,248,069 

593-60-2 Vinyl bromide 91 2 5,430 0 0 0 5,430 0 5,430 
96 1 5,840 0 0 0 5,840 0 5,840 
95 2 54,930 0 0 0 54,930 0 54,930 
88 2 4,950 400 0 0 5,350 0 5,350 

75-01-4 Vinyl chloride 97 43 919,684 82 370 I 920,137 90,248 1,010,385 
96 47 1,019,992 356 333 I 1,020,682 19,614 1,040,296 
95 48 1,044,665 525 33 I 1,045,224 15,645 1,060,869 
88 53 1,439,189 2,051 53 4,409 1,445,702 4,555 1,450,257 

15-35-4 • Vinylidene 97 23 182,141 412 323 0 182,876 104 182,980 
chloride 96 23 177,197 216 0 I 177,414 33 177,447 

95 23 177,509 392 0 0 177,901 260 178,161 
88 21 296,353 3,462 170 429 300,414 44,281 344,695 

108-38-3 m-Xylenc 97 63 1,368,270 552 3,980 12,789 1,385,591 4,535 1,390,126 
96 60 1,327,486 647 6,962 93,377 1,428,472 3,275 1,431,747 
95 60 1,123,589 892 569 13,838 1,138,888 8,650 1,147,538 
88 68 2,463,043 2,566 0 18,045 2,483,654 107,746 2,591,400 

95-41-6 o-Xylcne 97 76 1,358,782 439 2,896 251,709 1,613,826 17,524 1,631,350 
96 74 1,243,194 2,515 4,760 88,876 1,339,345 4,611 1,343,956 
95 66 1,329,787 869 569 485 1,331,710 1,152 1,332,862 
88 66 2,241,814 2,786 250 22,461 2,267,311 52,881 2,320,192 

106-42-3 p-Xylcne 97 42 2,492,320 303 3,027 32,862 2,528,512 10,602 2,539,114 
96 41 2,842,650 489 1,010 88,804 2,932,953 1,114 2,934,067 
95 38 2,923,912 532 569 29,401 2,954,414 1,261 2,955,615 
88 48 5,992,743 3,200 0 49,226 6,045,169 31,108 6,076,277 

1330-20-7 • Xylene (mixed 97 2,912 74,361,257 36,604 133,615 77,677 74,609,153 723,974 75,333,127 
Isomers) 96 3,107 83,264,700 39,737 132,971 46,792 83,484,200 499,478 83,983,678 

95 3,297 97,317,971 33,834 123,396 101,618 97,576,819 573,672 98,150,491 
88 3,467 158,976,091 204,480 144,728 558,257 159,883,556 6,455,161 166,338,717 

87-62-7 • 2,6-Xylidine 97 3 52 0 0 0 52 0 52 
96 2 53 0 0 0 53 0 53 
95 4 275 0 0 0 275 0 275 
88 2 337 1,537 0 0 1,874 0 1,874 

Note: On-site Releases from Sectioll. ~ of Form R. Off-site Releases are from Section 6 (transfers off-site to d!sposal) of Form R. Off-site Releases include metals and 
metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
sltc Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 arc not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988). 
•Chemicals that arc currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and llodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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ChBpter 3 - Year-to-Year Comparison of Toxics Release Inventory Data ~HI 
able 3-88. Q uantitieso fT C RI ·w hem1calsm aste, lb c IY I 1 88 d 1 9 1997 hem ca, 9 an 9 5- f , con mue d 

Total Non-

Treated 
Quantity Production- Production-

CAS Recycled Ene!!l Recovery Released On- related Waste related Waste 
Number Chemical Year On-site Off-site On-site Off-site On-site Off-site and Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
108-05-4 Vinyl acetate 97 827,369 93,926 21,696,559 13,187,593 17,449,172 1,146,917 3,446,620 57,848,156 18,204 

96 651,835 45,484 13,459,141 11,109,800 19,985,218 2,099,835 5,349,175 52,700,488 15,522 
95 311,385 533,356 15,379,353 6,544,593 19,205,133 9,194,987 5,194,288 56,363,095 14,788 
88 NA NA NA NA NA NA NA NA NA 

593-60-2 Vinyl bromide 97 0 0 46,470 17 74 1 5,400 51,962 0 
96 0 0 0 0 39 0 5,800 5,839 0 
95 0 0 0 0 36 0 54,910 54,946 0 
88 NA NA NA NA NA NA NA NA NA 

75-01-4 Vinyl 97 398,41,8,771 82,698 21,752,907 17,663 33,633,983 134,349 957,085 454,997,456 6,426 
chlorided 96 144,257,010 107,927 34,902,139 16,754 34,549,160 57,371 1,037,881 214,928,242 17,672 

95 118,321,038 90,685 23,368,507 20,853 40,034,145 55,842 1,051,733 182,942,803 31,505 
88 NA NA NA NA NA NA NA NA NA 

75-35-4 •vinylidene 97 1,651,035 2 250,000 184,033 6,027,739 73,599 182,993 8,369,401 125 
chloride 96 l,540,000 26 81,000 141,180 5,944,435 35,456 177,467 7,919,564 163 

95 1,438,000 55 190,253 102,442 6,614,873 85,282 161,353 8,592,258 16,577 
88 NA NA NA NA NA NA NA NA NA 

108-38-3 m-Xylene 97 ' 1,913,415 138,753 1,031,056 202,604 621,697 116,048 1,392,785 5,416,358 6,569 
96 1,413,683 49,353 130,969 81,364 676,808 108,198 1,427,811 3,888,186 97,395 
95 1,917,515 27,006 4,141,480 245,136 3,100,716 131,806 1,132,477 10,696,136 1,431 
88 NA NA NA NA NA NA NA NA NA 

95-47-6 o-Xylene 97 120,668 56,898 2,964,558 1,082,547 2,001,686 880,772 1,472,204 8,579,333 17,460 
96 90,138 190,747 14,825,694 783,169 2,138,350 1,018,738 1,417,016 20,463,852 99,712 
95 317,695 59,486 15,563,897 1,847,249 2,213,038 859,260 1,394,318 22,254,943 11,491 
88 NA NA NA NA NA NA NA NA NA 

106-42-3 p-Xylene 97 156,443 13,487 4,860,571 14,703 3,481,031 119,088 2,536,264 11,181,587 21,316 
96 195,330 3,332 521,427 18,843 1,479,902 119,406 2,916,503 5,254,743 106,184 
95 468,689 8,192 2,168,729 3,563 645,579 8,722 2,945,765 6,249,239 17,280 
88 NA NA NA NA NA NA NA NA NA 

1330-20-7 •Xylene (mixed 97 122,408,183 42,050,232 139,297,715 77,876,899 64,130,806 10,457,390 75,793,914 532,015,139 150,541 
isomers) 96 111,627 ,997 45,049,952 146,035,428 80,734,052 57,293,922 9,029,977 84,099,776 533,871,104 63,45~ 

95 135,218,559 41,448,000 141,797,405 70,095,010 55,509,020 9,878,105 96,642,372 550,588,471 238,629 
88 NA NA NA NA NA NA NA NA NA 

87-62-7 +2,6-Xylidine 97 0 0 43,038 5,500 11 0 52 48,601 0 
96 0 0 36,684 0 0 0 53 36,737 0 
95 0 0 8,000 0 303 258 225 8,786 0 
88 NA .NA NA NA NA NA NA NA NA 

Note: Data from Section 8 (Current Year) of Form R. 
NA: not applicable (waste management data not required to be reported for 1988 reporting year). 
•Chemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) A1:tive Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
dQne f~cility, Shintech Inc. in Freeport, TX, reported on-site recycling of vinyl chloride of200,000 pounds in 1995 and 244,000 pounds in 1996. The facility has since 
revised these quantities to 200,000,000 pounds in 1995 and 244,000,000 pounds in 1996. These revisions change on-site recycling of vinyl chloride to 318,121,038 
pounds in 1995 and to 388,013,010 pounds in 1996. Total production-related waste for vinyl chloride changes to 382,742,803 pounds in 1995 and to 458,684,242 
pounds in 1996. 
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liiiihapter 3- Year-to· Year Comparison of Toxics Release Inventory Data 

T bl 3-SA TRI 0 It a e· . n-s ean d Off lte R I -s e eases, by Ch em1cal, 1 988an d 1995-1997, continued 
On-site Releases Off-site 

Releases 
Surface Total Transfers Total On-

CAS Total Total Air Water Underground Releases On-site Off-site to and Off-site 
Numbtr Chemical Year Forms Emissions Discharges Injection to Land Releases Disposal Releases 

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
7440-66-6. Zinc 97 411 3,264,646 17,508 1 7,893,441 11,175,596 24,974,649 36,150,245 

(fume or dust) 96 406 1,663,539 11,924 0 6,780,313 8,455,776 10,084,804 18,540,580 
95 428 2,014,250 45,130 0 6,402,741 8,462,121 9,610,398 18,072,519 
88 644 3,455,937 849,544 140,010 25,617,365 30,062,856 31,450,587 61,513,443 

- Zinc compounds 97 2,649 4,700,944 1,203,833 368,483 117,295,313 123,568,573 182,410,387 305,978,960 
96 2,595 5,855,198 1,078,813 129,498 116,925, 797 123,989,306 136,777,135 260,766,441 
95 2,601 4,648,090 1,071,990 212,844 112,184,154 118,117,078 106,025,477 224,142,555 
88 1,661 7,263,205 1,201,109 109,555 113,364,461 121,938,330 84,369,439 206,307,769 

12122-67-7 • Zincb 97 1 0 0 0 0 0 0 0 
96 1 0 0 0 0 0 0 0 
95 I 0 0 0 0 0 0 0 
88 2 1,250 0 0 0 1,250 2,600 3,850 

- Mixtures and other 97 16 150,313 0 0 9,250 159,563 39,867 199,430 
trade name 96 35 23,938 1,030 0 750 25,718 16,780 42,498 
products 95 30 334,194 3,171 0 0 337,365 4,400 341,765 

88 174 3,450,620 59,210 0 16,099 3,525,929 10,661,927 14,187,856 

- Trade secrets 97 11 14,000 0 0 0 14,000 0 14,000 
96 11 0 0 0 0 0 0 0 
95 12 0 0 0 0 0 0 0 
88 5 0 0 0 0 0 0 0 

Total 97 71,670 1,331,663,886 218,371,961 219,513,898 346,904,510 2,116,454,255 461,098,829 2,577,553,084 
96 72,643 1,458,785,384 179,229,798 204,237,312 332,123,472 2, 174,375,966 347,074,850 2,521,450,816 
95 75,371 1,579,242,325 175,819,158 233,588,328 315,612,588 2,304,262,399 312,100,306 2,616,362,705 
88 NA NA NA NA NA NA NA NA 

Nole: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases mclude metals and 
mdti pompounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Breakdown of Underground Injection and On
site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
NR: not reportable (chemicals added to the TRI list after 1988 or whose reporting definition has changed since 1988). 
NA: not applicable (totals for 1988 are not comparable to those for 1995-1997 because of the changes in the TRI list of chemicals since 1988) .. 
•Chemicals tha~.~ currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Active Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
Pesticides. 
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Chapter 3- Year-to-Year Comparison of Taxies Release Inventory Data ~iiii 
Table 3-88. Quantities of TRI Chemicals in Waste, by Chemical, 1988 and 1995-1997, continued 

Total Non-

CAS RecJ;cled Ene!n Recove!l Treated 
Quantity Production- Production-

- Released On- related Waste related Waste 
Ii umber Chemical Year On-site Off-site On-site Off-site On-site Off-site and Off-site Managed Managed 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
-40-66-6 * Zinc 97 24,831,821 60,647,618 51,376 62,294 764,655 449,041 35,193,560 122,000,365 250 

(fume 96 25,210,979 75,552,609 0 45,701 2,192,517 4,290,805 14,540,492 121,833,103 35,874 

or dust) 95 27,847,425 78,273,698 0 53,501 1,696,402 6,466,483 10,717,304 125,054,813 35,448 

88 NA NA NA NA NA NA ·NA NA NA 

-- Zinc 97 107,656,323 257,386,303 613,266 261,459 70,211,629 18,374,257 277,306,831 731,810,068 6,770,405 
compounds 96 114,830,501 249,167,766 102,429 320,602 3,459,741 25,448,835 235,369,328 628,699,202 10,267,861 

95 130,284,610 251,889,772 446,100 392,434 4,162,627 26,637,547 199,198,691 613,011,781 11,143,135 
88 NA NA NA NA NA NA NA NA NA 

.22-67-7 * Zineb 97 0 0 0 0 0 0 0 0 0 
96 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA ·NA NA NA 

-- Mixtures 97 0 2,182 3,700 8,282 0 0 188,915 203,079 0 
and other 96 0 32,871 0 6,200 34,000 11,200 84,215 168,486 100 
trade name 95 8,025 19,282 96,280,793 375,381 72,738,249 294,743 384,186 170,100,659 0 
products 88 NA NA NA NA NA NA NA NA NA 

- Trade 97 0 0 0 0 0 3,600 14,000 17,600 0 
secrets 96 0 0 0 0 984 0 0 984 0 

95 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA . NA NA NA 

Total• 97 7,986,618,922 2,390,787,879 3,805,792,208 525,610,064 7,012,922,513 536,021,338 2,467,643,821 24,725,396,745 37,761,187 
96 7,300,051,732 2,454,579,937 2,763,621, 173 510,546,386 6, 152,076,079 504,708,015 2,458,897,799 22,144,481,121 30,970,905 
95 11,480,495,719 2,541,332,998 2,822,971,901 503,525,690 7,039,799,031 562,359,889 2,536,870,344 27,487,355,572 34,042,055 
88 NA NA NA NA NA NA NA NA NA 

1te: Data from Section 8 (Current Year) of Form R. 
~: not applicable (waste management data not required to be repo1ted for 1988 reporting year). 
:hemicals that are currently active ingredients in EPA's Pesticide Product Information System (all pesticide products imported and/or manufactured in the US) and/or 
~deral Insecticide, Fungicide, and Rodenticide Act (FIFRA) Activ(: Ingredients, including Special Review, Canceled/Denied or Suspended, and Restricted Use 
~sticides. · 
•pparent errors by seven facilities and revisions by one facility changes on-site recycling to 7,680,103,504 pounds in 1995 and to 7,543,807, 732 pounds in 1996. 
wisions by two facilities change on-site energy recovery to 2,727,571,901 pounds in 1995, to 2,711,071,173 pounds in 1996, and to 2,930,962,208 pounds in 1997. 
otal production-related waste managed changes to 23,591,563,357 pounds in 1995, to 22,335,687,121 pounds in 1996, and to 23,850,566,745 pounds in 1997. 
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Chapter 4 

Industry Re!porting to the Toxics 
Rele~ase Inventory 

This chapter provides an overview of 1997 TRI data 
by industry sector, for the 20 manufacturing sectors 
required to report to TRI. As described in Chapter 1, 
TRI will expand to include seven additional industry 
sectors beginning with the 1998 reporting year. Box 
4-1 lists the manufacturing industries by Standard 
Industrial Classification (SIC) code. Box 4-2 explains 
SIC codes and their use in TRI. 

This chapter summarizes release and other waste 
management data by industry for 1997, comparable to 
the overviews presented in Chapter 2. It then 
compares the last three reporting years (1995, 1996, 
and 1997) and compares 1988 with the three recent 
years. Because some types of data were not collected 
in 1988, this chapter also reviews waste management 
data for 1991and1995-1997. These multiple-year 
analyses correspond to overviews presentt:::d in 
Chapter 3. The discussion of "core" chemiical lists, in 
the "Introduction" to Chapter 3, is important for 

Box 4-1. Standard Industrial Classification (SIC) Codes 

accurate interpretation of these year-to-year 
comparisons because of the significant changes in 
TRI over time. 

TRI Data by Industry, 1997 

In 1997, across all industries, 21,490 facilities 
submitted 71,670 forms to TRI, as shown in Table 4-
1. The chemical manufacturing industry submitted the 
largest number of forms, 21,044 forms or 29.4% of 
the total. The fabricated metals industry ranked 
second with 7,430 forms, and the primary metals 
industry ranked third with 6, 777 forms, both 
approximately 10% of the total. Facilities that 
reported more than one SIC code to describe their 
operations and products (see Box 4-2) submitted the 
fourth-largest number of forms. This "multiple-codes" 
group submitted 4,552 forms, 6.4% of the total. 

Standard Industrial Classification (SIC) Codes 

20 Food and kindred products 
Manufacture or processing of foods and beverages for human consumption, and related products, such as manufactured 
ice, chewing gum, vegetable and animal fats and oils, and prepared feeds for animals and fowls. 

21 Tobacco products 
Manufacture of cigarettes, cigars, smoking and chewing tobacco, snuff, and reconstituted tobacco. Stemming and 
redrying of tobacco. Manufacture of non-tobacco cigarettes. 

22 Textile mill products 
Preparation of fiber and subsequent ma1t1ufacture of yam, thread, braids, twine, and cordage. Manufacture of broad woven 
fabrics, narrow woven fabrics, knit fabrics, and carpets and rugs from yam. Dyeing and finishing of fiber, yam, fabrics, 
and knit apparel. Coating, waterproofing or otherwise treating fabrics. Integrated manufacture of knit apparel and other 
finished articles from yam. Manufacture of felt goods, lace goods, non woven fabrics, and miscellaneous textiles. 

Source: Executive Office of the President,. Office of Management and Budget, Standard Industrial Classification Manual, 1987. 
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·Cha ter 4 - Industry Reporting to the Toxics Release Inventory 

1,: ·:;1i1:;:!11:i.,1, 1:·:11· 

Box 4-1. Standar~ lndustri.al Classification {SIC) Codes, continued 

23 Apparel and other finished products made from fabrics and similar materials 
Production of clothing. Fabrication of products by cutting and sewing purchased woven or knit textile fabrics and related 
materials, such as leather, rubberized fabrics, plastics, and furs. Manufacture of clothing by cutting and joining (e.g., by 
adhesives) material such as paper and nonwoven textiles. 

24 Lumber and wood products, except furniture 
Cutting timber and pulpwood. Also, merchant sawmills, lath mills, shingle mills, cooperage stock mills, planing mills, 
and plywood mills and veneer mills engaged in producing lumber and wood basic materials. Manufacture of finished 
articles made entirely or mainly of wood or related materials. 

25 Furniture and fixtures 
Manufacture of household, office, public building, and restaurant furniture, and office and store fixtures. 

26 Paper and allied products 
Manufacture of pulps from wood and other cellulose fibers and from rags. Manufacture of paper and paperboard. 
Manufacture of paper and paperboard into converted products, such as paper coated off the paper machine, paper bags, 
paper boxes, and envelopes. Manufacture of bags from plastics film and sheet. 

27 Printing, publishing, and allied industries 
Printing by one or more common processes, such as letterpress, lithography (including offset), gravure, or screen. 
Bookbinding, plate making, and other services performed for the printing trade. Publishing newspapers, books, and 
periodicals (whether or not the establishment also prints them). 

28 Chemicals and allied products 
Production of basic chemicals. Manufacture of products by predominantly chemical processes. (Three general classes of 
products: I) basic chemicals, such as acids, alkalis, salts, and organic chemicals; 2) chemical products to be used in 
further manufacture, such as synthetic fibers, plastics materials, dry colors, and pigments; 3) finished chemical products to 
be used for ultimate consumption, such as drugs, cosmetics, and soaps, or to be used as materials or supplies in other 
industries, such as paints, fertilizers, and explosives.) 

29 Petroleum refining and related industries 
Production of gasoline, kerosene, distillate fuel oils, residual fuel oils, and lubricants, through fractionation or straight 
distillation of crude oil, redistillation of unfinished petroleum derivatives, cracking, or other processes. (Establishments 
also produce aliphatic and aromatic chemicals as byproducts.) 

30 Rubber and miscellaneous plastics products 
Manufacture of products, not elsewhere classified, from plastics resins and from natural, synthetic, or reclaimed rubber, 
gutta percha, balata, or gutta siak. Includes manufacture of tires. 

31 Leather and leather products 
Tanning, currying, and finishing hides and skins. Converting leather. Manufacture of finished leather and artificial leather 
products and some similar products made of other materials. 

32 Stone, clay, glass, and concrete products 
Manufacture of flat glass and other glass products, cement, structural clay products, pottery, concrete and gypsum 
products, cut stone, abrasive and asbestos products, and other products from materials taken principally from the earth in 
the form of stone, clay, and sand. (May include mining and quarrying activities operated by manufacturing establishments 
in this group.) 

Source: Executive Office of the President, Office of Management and Budget, Standard Industrial Classification Manual, 1987. 
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Cha,pter 4 - Industry Reporting to the Toxics Release Invent 

Box 4-1. Standard Industrial Classification (SIC) Codes, continued 

33 Primary metal industries 
Smelting and refining ferrous and nonfe1Tous metals from ore, pig, or scrap. Rolling, drawing, and alloying metals. 
Manufacture of castings and other basic metal products. Manufacture of nails, spikes, and insulated wire and cable. 
Includes production of coke. 

34 Fabricated metal products, except ma1~hinery and transportation equipment 
Fabrication of ferrous and nonferrous mdal products, such as metal cans, tinware, hand tools, cutlery, general hardware, 
non-electric heating apparatus, fabricated structural metal products, metal forgings, metal stampings, ordnance (except 
vehicles and guided missiles), and a variety of metal and wire products, not elsewhere classified. 

35 Industrial and commercial machinery and computer equipment 
Manufacture of industrial and commercial machinery and equipment and computers. Manufacture of engines and 
turbines; farm and garden machinery; construction, mining, and oil field machinery; elevators and conveying equipment; 
hoists, cranes, monorails, and industrial trucks and tractors; metalworking machinery; special industry machinery; general 
industrial machinery; computer and perijpheral equipment and office machinery; and refrigeration and service industry 
machinery. 

36 Electronic and other electrical equipment and components, except computer equipment 
Manufacture of machinery, apparatus, and supplies for the generation, storage, transmission, transformation, and 
utilization of electrical energy. Manufacture of electricity distribution equipment, electrical industrial apparatus, 
household appliances, electrical lighting and wiring equipment, radio and television receiving equipment, 
communications equipment, electronic components and accessories, and other electrical equipment and supplies. 

37 Transportation equipment 
Manufacture of equipment for transportation of passengers and cargo by land, air, and water. Includes motor vehicles, 
aircraft, guided missiles, and space vehkles, ships, boats, railroad equipment, and miscellaneous transportation 
equipment, such as motorcycles, bicycles, and snowmobiles. 

38 Measuring, analyzing, and controlling instruments, photographic, medical, and optical goods; watches and clocks. 
Manufacfure of instruments (including professional and scientific) for measuring, testing, analyzing, and controlling, and 
their associated sensors and accessories; optical instruments and lenses; surveying and drafting instruments; hydrological, 
hydrographic, meteorological, and geoplh.ysical equipment; search, detection, navigation, and guidance systems and 
equipment; surgical, medical, and dentall instruments, equipment, and supplies; ophthalmic goods; photographic 
equipment and supplies; and watches and clocks. 

39 Miscellaneous manufacturing industrlies 
Manufacture of products not classified i111 any other major manufacturing group. Includes jewelry, silverware, and plated 
ware; musical instruments; dolls, toys, games, and sporting athletic goods; pens, pencils, and artists' materials; buttons, 
costume novelties, and miscellaneous notions; brooms and brushes; caskets; and other miscellaneous products. 

Source: Executive Office of the President, Office •::>f Management and Budget, Standard Industrial Classification Manual, 1987. 
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Box 4-2. An Explanation of SIC Codes and TRI 

An Explanation of SIC Codes and TRI 

SIC codes are the Standard Industrial Classification codes used throughout the federal government to classify economic activity by 
industry. Facilities in the manufacturing sectors, that is, SIC codes 20 through 39, are required to report to TRI. (As explained in 
Chapter 1, additional industries will begin reporting with the 1998 reporting year.) Box 4-1 Iists the two-digit SIC codes in 
manufacturing and the primary activities of the industry sectors they designate. 

On TRI Form Rs and Form A certification statements, facilities report the four-digit SIC codes that define their operations. A 
facility might report, for example, SIC code 2873, nitrogenous fertilizers. These industries are grouped into broader categories at 
the three-digit and two-digit SIC code levels. For example, nitrogenous fertilizers falls into the agricultural chemicals group at the 
three-digit level (SIC code 287) and the chemicals and allied products major group (SIC code 28). Tables in this chapter present 
data aggregated at the two-digit level. 

Multiple SIC Codes: TRI facilities may report up to six four-digit SIC codes that describe their operations. They submit one Form 
R or Form A certification statement for each chemical they are reporting. If all the processes or operations that are associated with 
a facility's releases or other waste management of a TRI chemical can be described by one SIC code, then only one SIC code is 
reported on the form. If several economic activities, designated by different SIC codes, describe the specific operations at a facility 
that are associated with releases or other waste management of a TRI chemical, then the facility will report those SIC codes (up to 
six) on the form it submits for that chemical. 

Industrial facilities often conduct inter-related operations. They may, for example, manufacture distinct products using common or 
related feedstocks. Such products may be classified in similar but separate categories in the Standard Industrial Classification (SIC) 
system. Thus, many forms submitted to TRI contain more than one industrial classification. When TRI data are analyzed by 
industry-that is, by SIC code-forms that report more than one SIC code must be categorized separately because they do not fall 
into the individual industry groups. -

The "multiple-codes" category represents forms that report in more than one two-digit SIC code. For example, a facility may refine 
petroleum (SIC code 29) and then use that feedstock in the manufacture of chemicals (SIC code 28); it will report SIC codes in 
both of these industries on its TRI forms (such as SIC codes 2911, petroleum refining, and 2869, industrial organic chemicals). On 
forms with more than one SIC code, any SIC code that is not within manufacturing (that is, not within the SIC code range 20 to 39) 
is ignored when assigning a form to an industry category. For example, a form with the SIC code 2642 (manufacture of envelopes) 
and SIC oode 5112 (wholesale trade -stationery and office supplies) would be included in SIC code 26. 

Federal Facilities: Federal facilities report the SIC codes that describe their activity; these may or may not fall within the 
manufacturing categories, SIC codes 20 to 39, that have reported to TRI since its inception. (As explained in Chapter 1, additional 
industries will begin reporting with the 1998 reporting year.) Tables in this chapter incorporate amounts submitted by federal 
facilities in the SIC codes they reported, just as is done for private sector facilities. In each table, a separate summary of federal 
facilities' data is presented as well, following the totals. 
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Cha1pter 4 - Industry Reporting to the Toxics Release Invent 

Table 4-1. TRI Facilities and Forms, bv lndustrv, 1997 
SIC Total Total 

Code Industry Facilities Forms Form Rs Form As 
Number Number Number Number 

20 Food 1,987 3,582 2,365 1,217 
21 Tobacco 26 87 87 0 
22 Textiles 299 661 576 85 
23 Apparel 27 57 49 8 
24 Lumber 784 1,879 1,240 639 
25 Furniture 422 1,092 1,032 60 
26 Paper 471 2,561 2,396 165 
27 Printing 235 482 470 12 
28 Chemicals 3,829 21,044 17,064 3,980 
29 Petroleum 387 3,208 2,815 393 
30 Plastics 1,813 3,675 3,103 572 
31 Leather 82 208 191 17 
32 Stone/Clay/Glass 641 1,773 1,469 304 
33 Primary Metals 1,926 6,777 5,995 782 
34 Fabricated Metals 2,872 7,430 6,647 783 
35 Machinery 1,065 2,825 2,507 318 
36 Electrical Equip. 1,263 3,119 2,970 149 
37 Transportation Equip. 1,265 4,453 4,155 298 
38 Measure./Photo. 263 647 566 81 
39 Miscellaneous 347 744 637 107 

Multiple codes 20-39 1,246 4,552 4,093 459 
No codes 20-39 240 814 696 118 

Total 21,490 71,670 61,123 10,547 

Federal Facilities 124 346 312 34 

Note: Facilities/forms that reported more than one 2-digit SIC c:ode within the range 20 to 39 are assigned to the "multiple" category. Facilities/forms with no 2-digit SIC 
code within the range 20 to 39 are assigned to the "no codes 20-39" category. 

On- and Off-site Releases, 199'7 

On- and off-site releases totaled 2.58 billion pounds 
· in 1997, and two industries reported more than half of 
that total. As shown in Table 4-2, the chemical 
manufacturing industry reported 797.5 million pounds 
of total releases, and the primary metals industry 
reported 694. 7 million pounds. These amounts 
represented 30.9% and 27.0%, respectively, of all on
and off-site releases reported to TRI, as illlllstrated in 
Figure 4-1. The paper products industry ranked third 
for total on- and off-site releases, behind chemicals 
and primary metals, with 233.5 million pounds, or 
9 .1 % of the national total. 

Three· other industry groups reported more than 100 
million pounds each: the multiple-codes group ranked 

fourth among all industries with 137.6 million pounds 
(5.3%), plastics manufacture ranked fifth with 108.5 
million pounds (4.2%), and the transportation 
equipment industry ranked sixth with 102.1 million 
pounds (4.0%). 

Figure 4-2 displays on- and off-site releases for the 
industries with the largest total releases. 

On-site Releases 

The chemicals, primary metals, and paper products 
industries, which reported the largest total on- and 
off-site releases in 1997, also reported the largest on
site releases. Table 4-2 also presents on-site releases 
by industry. 
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T'. bl 4 2 TRI 0 it a e - ' n-s e an d Off . R -site b I d t 1997 eleases, >V n ustrv, 
On Site-•>-!onooo 

Fugitive Stack Surface Underground Injection On-site Land Releases 
SIC or Non point Air or Point Air Water Class I Class 11-V RCRA Subtitle Other 

Code Industry Emissions Emissions Discharges Wells Wells C Landfills Landfills 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
20 Food 21,841,987 50,173,613 16,480,043 755 23,655 250 2,696 
21 Tobacco 47,631 3,742,429 171,586 0 0 0 0 
22 Textiles 3,272,547 14,996,366 349,218 0 0 0 12,139 
23 Apparel 76,823 625,205 5,700 0 0 0 46,000 
24 Lumber 4,463,041 22,339,485 79,628 0 0 39,070 8,795 
25 Furniture 3,415,781 21,401,745 41 0 0 0 27,906 
26 Paper 15,568,519 178,214,730 19,026,405 122,027 0 1,159,725 9,369,606 
27 Printing 12,200,851 12,317,702 2,260 0 0 0 0 
28 Chemicals 85,147,643 257,067,768 106,004,912 215,670,514 132,543 4,392,785 21,618,312 
29 Petroleum 25,814,753 24,606,789 11,333,210 2,412,682 ll3,789 10 40,488 
30 Plastics 25,001,040 73,180,951 13,262 I 0 17,766 700,056 
31 Leather 695,246 1,971,833 26,338 0 0 0 250 
32 StoncJClay/GJass 2,363,974 29,047,702 51,509 0 0 73,233 2,485,752 
33 Primary Metals 33,385,225 98,659,230 47,984,274 846,556 0 13,974,894 55,243,145 
34 Fabricated Metals 23,226,751 40,822,562 1,418,490 0 6 155,309 174,081 
35 Machinery 6,125,064 11,401,163 25,398 0 0 6,649 308,719 
36 Ete<:trical Equip. 5,196,405 13,884,897 1,894,465 3,100 0 293,304 154,717 
37 Transportation Equip. 19,521,068 71,107,635 283,829 0 0 110,079 430,857 
38 Mcasurc./Photo. 1,211,293 9,675,807 1,343,783 0 0 46 153,395 
39 Miscellaneous 2,107,684 7,297,312 1,542 5 0 12,767 3,806 

Multiple codes 20-39 24,578,496 66,767,841 11,579,215 14,602 10 196,888 2,763,815 
No codes 20-39 1,971,489 5,127,810 296,853 0 173,653 39,803 94,982 

Total 317,233,311 1,014,430,575 218,371,961 219,070,242 443,656 20,472,578 93,639,517 

Federal Facilities 2,182,989 I 833,350 l 176 773 0 173 653 702 72,716 

Note: On·slte Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals 
and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Forms that reported more than one 2-digit 
SIC code within the range 20 to 39 are assigned to the "multiple" category. Forms with no 2-digit SIC code within the range 20 to 39 are assigned to the "no codes 20-
39~ category. 
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Figure 4-1. TRI On-site and Off-site Releases, Industries with Largest Totals, 1997 
Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site 
Releases include metals and metal compounds transferred off-site for solidification/ stabilization and for wastewater treatment, including to 
POTWs. Forms that reported more than one 2-digit SIC code within the range 20 to 39 are assigned to the "multiple" category. 
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T bl 4 2 TRI 0 "t a e .. n-s1 e an d Off "t R I b II d ·SI e e eases, >V n ustrv, 1997 f , con mue d 
On Site-Rel""'""" Off-site 11.,1., ... .,. 

On-silte Land Releases Total Transfers Total On- and 
SIC Surface On-site Off-site to Off-site 

Code Industry Land Treatment Impoundments Other Disposal Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds 

20 Food 3,295,815 178,442 43,442 92,040,698 1,527,792 93,568,490 
21 Tobacco 0 0 0 3,961,646 387,968 4,349,614 
22 Textiles 122,524 67,734 2,088 18,822,616 613,643 19,436,259 
23 Apparel 9,887 0 5 763,620 140,912 904,532 
24 Lumber 57,461 535 2,125 26,990,140 2,669,283 29,659,423 
25 Furniture 0 0 510 24,845,983 267,933 25,113,916 
26 Paper 508,756 4,621,199 192,269 228,783,236 4,747,148 233,530,384 
27 Printing 0 0 250 24,521,063 122,715 24,643,778 
28 Chemicals 791,439 40,220,776 11,601,039 742,647,731 54,849,079 797,496,810 
29 Petroleum 82,815 331,352 1,319,014 66,054,902 3,268,549 69,323,451 
30 Plastics 750 6,249 170,451 99,090,526 9,375,097 108,465,623 
31 Leather 0 10,042 5 2,703,714 2,030,230 4,733,944 
32 Stone/Clay/Glass 772 85,010 1,109,708 35,217,660 8,003,691 43,221,351 
33 Primary Metals 40,630 50,745,121 105,066,486 405,945,561 288,716,526 694,662,087 
34 Fabricated Metals 796 2,804 537,249 66,338,048 29,198,597 95,536,645 
35 Machinery 5 5 68,725 17,935,728 4,465,584 22,401,312 
36 Electrical Equip. 17,108 434 26,340 21,470,770 12,674,200 34,144,970 
37 Transportation Equip. 6 3,704 81,148 91,538,326 10,519,302 102,057,628 
38 Measure./Photo. 924 0 57,332 12,442,580 799,306 13,241,886 
39 Miscellaneous 0 0 469 9,423,585 818,874 10,242,459 

Multiple codes 20-39 246,564 458,561 5,571,405 112,177,397 25,444,493 137,621,890 
No codes 20-39 618,415 220,908 4,194,812 12,738,725 457,907 13,196,632 

Total 5,794,667 96,952,876 130,044,872 2, 116,454,255 461,098,829 2,577,553,084 

Federal Facilities 618 452 1476 176 546 6 236 657 336 688 6 573 345 
Note: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) ofForm R. Off-site Releases include metals 
and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Forms that reported more than one 2-digit 
SIC code within the range 20 to 39 are assigned to the "multiple" category. Forms with no 2-digit SIC code within the range 20 to 39 are assigned to the "no codes 20-
39" category. 
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Figure 4-2. TRI On-site and Off-site Releases, Industries with Largest Totals, 1997 
Note: On-site Releases from Section 5 of Form R. Off~site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases 
include metals and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Forms 
that reported more than one 2-digit SIC code within the: range 20 to 39 are assigned to the "multiple" category. 
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'" 
Table 4-3. TRI Off-site Releases (Transfers Off-site to Disposal), 1997 

Solidification I Wastewater Treatment Transfers to 
SIC Storage Stabilization (Excluding POTWs) POTWs Underground 

Code Industry Only" Metals Onlyh Metals Only< Metals Onlyd Injection 
Pounds Pounds Pounds Pounds Pounds 

20 Food 37 0 44,155 15,479 6,875 
21 Tobscco 0 0 0 279 0 
22 Textiles 250 11,142 13,667' 181,967 0 
23 Apparel 250 0 0 5 0 
24 Lumber 21,631 70,528 0 305 1,057 
25 Furniture 860 31,985 0 2,585 37,700 
26 Paper 91,017 21,949 213,681 148,914 0 
27 Printing 3,004 7,844 1,776 4,434 0 
28 Chemicals 538,308 6,743,384 3,111,984 450,944 8,948,834 
29 Petroleum 1,190 101,242 326 73,576 222,174 
30 Plastics 103,671 143,016 18,564 67,248 13,167 
31 Leather 4,200 0 25 321,087 0 
32 Stone/Clay/Glass 1,342 1,632,156 18,615 30,671 3 
33 Primary Metals 3,648,396 120,337,808 544,484 172,507 1,269,373 
34 Fabricated Metals 484,159 4,798,354 1,375,846 435,236 3,394,388 
35 Machinery 81,397 398,779 38,493 48,453 135,952 
36 Electrical Equip. 123,022 1,992,785 212,800 184,131 13,068 
37 Transportation Equip. 98,494 828,677 332,468 119,854 82,608 
38 Measure./Photo. 14,448 267,740 15,351 6,920 0 
39 Miscellaneous 83,626 196,219 708 9,041 0 

Multiple codes 20-39 1,308,918 6,708,373 122,535 122,698 125,729 
No codes 20-39 18,637 33,132 9,080 3,596 14,828 

Total 6,626,857 144,325,113 6,074,558 2,399,930 14,265,756 

Federal Facilities 20 899 26473 9 060 5 351 0 
Note: OIT·sltc Releases from Section 6 (off-site transfers to disposal) of Form R. Off-site Releases include metals and metal compounds transferred off-site for 
solldificatlonlstabilization and for wastewater treatment, including to POTWs. 
'"Storaac only" (disposal code MIO) indicates that the toxic chemical is sent off-site for storage because there is no known disposal method. Amounts reported as 
transferred to "sto·ragc only" are included as a form of disposal (off-site release). See Box 2-2. 
i.acglnnlng In reporting year 1997, transfers to solidification/stabilization of metals and metal compounds (waste management code M41) are reported separately from 
transfers to solidification/stabilization of non-metal TRI chemicals (waste management code M40). Because this treatment method prepares a metal for disposal, but 
dot$ not destroy it, such transfers arc included as a form of disposal (off-site release). See Box 2-3. Some facilities erroneously reported metals and metal compounds 
using waste management code M40; in this report, such amounts have been included in solidification/stabilization of metals and metal compounds. 
•Beginning in reporting year 1997, transfers to wastewater treatment (excluding POTWs) of metals and metal compounds (waste management code M62) are reported 
separately from transfers to wastewater treatment of non-metal TRI chemicals (waste management code M61). Because wastewater treatment does not destroy metals, 
such transfers arc included as a form of disposal (off-site release). See Box 2-3. Some facilities erroneously reported metals and metal compounds using waste 
treatment code M6 l; in this report, such amounts have been included in transfers of metals and metal compounds to wastewater treatment. 
~Reported as discharges to POTWs in Section 6.1 of Form R. EPA considers transfers of metals and metal compounds to POTWs as an off-site release because sewage 
treatment docs not destroy the metal content of the waste material. 

The chemical manufacturing industry ranked first for 
on-site releases with 742.6 million pounds. Chemical 
industry releases included 342.2 million pounds of air 
emissions, 106.0 million pounds of surface water 
discharges, and 215.8 million pounds of underground 
injection-the largest amounts in these categories. 
The chemical manufacturing industry's largest 
releases to air were point source emissions of 67.6 
million pounds of ammonia, 3 7.4 million pounds of 
carbon disulfide, and 28.5 million pounds of 
methanol. The industry's discharges to surface waters 
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included 55.2 million pounds of nitrate compounds 
and 43.5 million pounds of phosphoric acid. The 
chemicals with the largestamounts of underground 
injection (to Class I wells) by chemical manufacturing 
facilities were nitrate compounds ( 40.6 million 
pounds) and ammonia (29.0 million pounds). 

The primary metals industry ranked second for on-site 
releases with 405.9 million pounds. The primary 
metals industry reported 225 .1 million pounds of on
site land releases, more than any other industry. Most 
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Table 4-3. TRI Off-site Releases (Transfers Off-si1te to Disposal), 1997, continued 
Total Off-site 

Landfills/ Other Other Transfers to Releases 
SIC Disposal Surface Land Land Off-site Waste Broker Transfers Off-

Code Industry Impoundments T1reatment Disposal Management for Disposal Unknown• site to Disposal 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

20 Food 766,870 392,585 87,015 166,538 40,084 8,154 1,527,792 
21 Tobacco 359,757 428 0 27,504 0 0 387,968 
22 Textiles 357,446 6,778 6,564 19,151 3,707 12,971 613,643 
23 Apparel 91,357 0 4,300 0 45,000 0 140,912 
24 Lumber 1,899,404 17,234 588,294 7,336 22,744 40,750 2,669,283 
25 Furniture 6,184 5,082 0 174,590 2,587 6,360 267,933 
26 Paper 3,108,148 394,313 586,939 160,427 10,560 11,200 4,747,148 
27 Printing 53,896 0 778 6,810 4,615 39,558 122,715 
28 Chemicals 29,510,540 229,295 1,385,394 672,653 713,423 2,544,320 54,849,079 
29 Petroleum 2,804;198 475 38,988 1,853 16,016 8,511 3,268,549 
30 Plastics 8,102,877 61,702 271,340 269,320 214,333 109,859 9,375,097 
31 Leather 1,133,125 23,399 250,610 297,700 84 0 2,030,230 
32 Stone/Clay/Glass 4,960,160 8,900 26,693. 378,999 53,318 892,834 8,003,691 
33 Primary Metals 146,739,000 13,570 5,115,099 6,622,727 4,066,803 186,759 288,716,526 
34 Fabricated Metals 17,293,884 4,838 223,686 75,820 . 933,864 178,522 29,198,597 
35 Machinery . 3,200,135 1,265 254,971 69,586 215,791 20,762 4,465,584 
36 Electrical Equip. 7,668,385 10,048 113,763 1,669,165 455,563 231,470 12,674,200 
37 Transportation Equip. 8,089,609 10,120 92,939 506,492 216,993 141,048 10,519,302 
38 Measure./Photo. 410,159 0 1,217 40,463 39,003 4,005 799,306 
39 Miscellaneous 360,878 503 58,124 2,154 97,121 10,500 818,874 

Multiple codes 20-39 14,763,548 82,512 1,206,469 796,490 142,149 65,072 25,444,493 
No codes 20-39 174,746 1,437 1,544 28,473 83,976 88,458 457,907 

Total 251,854,306 ll,264,484 10,314,727 11,994,251 7,377,734 4,601,113 461,098,829 

Federal Facilities 120 750 1.437 1 544 8304 85 275 57.595 336.688 
Note: Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. Off-site Releases include metals and metal compounds transferred off-site for 
solidification/stabilization and for wastewater treatment, including to POTWs. 
"'Unknown" (disposal code M99) indicates that a facility is not. aware of the type of waste management used for the toxic chemical that is sent off-site. Amounts 
reported as "unknown" transfers are treated as a form of disposal (off-site release). 

of the sector's on-site land releases consist€~d of "other 
disposal" (105.1 million pounds, including 55.3 
million pounds of zinc compounds and 25 .1 million 
pounds of copper compounds). Among other on-site 
release types, the primary metals industry's largest 
reported amount consisted of point source air 
emissions of 59.6 million pounds of chlorine. 

The paper products sector ranked third for on-site 
releases with 228.8 million pounds, principally in air 
emissions (193.8 million pounds). This included point 
source emissions of 100.3 million pounds of 
methanol. 

Off-site Releases 

TRI facilities reported 461.1 million pounds of off
site releases (transfers to disposal) in 1997, also 
shown in Table 4-2. As explained in Chapter 2, these 
releases include transfers of metals to solidification/ 
stabilization, to wastewater treatment (excluding 
POTWs), and to POTWs. Table 4-3 further examines 
off-site releases by industry in 1997. 

The primary metals industry reported off-site releases 
totaling 288. 7 million pounds, nearly one third 
(62.6%) of the total. This amount included 146.7 
million pounds of listed TRI chemicals, primarily 
metals, transferred to landfills/disposal surface 
impoundments and 120.3 million pounds of metals 

' . - . 
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Table 4-4. Quantities of TRI Chemicals in Waste Managed, by Industry, 1997 
Quantity Total Non-
Released Production- Production-

SIC Rec;!:cled Energ;!'. Recove!l'. Treated On-and related related 
Code Industry On-site Off-site On-site Off-site On-site Off-site Off-site Waste Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

20 Food 325,729,480 5,335,875 95,061 602,320 78,147,090 27,851,681 93,471,906 531,233,413 388,615 

21 Tobacco 0 93,600 0 0 1,445,850 325,178 4,304,637 6,169,265 14,000 
22 Textiles 20,764,425 1,074,991 5,698,061 2,813,353 14,945,016 4,935,053 19,338,518 69,569,417 34,648 
23 Apparel 214,617 46,495 0 180,551 622,967 10,033 894,652 1,969,315 2 
24 Lumber 70,340,861 1,184,716 1,526,362 2,630,514 870,838, 105 697,659 28,655,168 975,873,385 823,954 
25 Furniture 3,828,213 5,923,061 88,403 4,836,849 994,000 685,246 24,573,888 40,929,660 2,829 

26 Paper 111,023,736 2,807,269 184,583,363 7,567,597 921,427,552 . 53,404,981 231,816,069 1,512,630,567 143,175 
27 Printing 180,197,708 5,737,458 191,438 3,969,378 74,494,504 541,655 22,828,260 287,960,401 14,644 

28 Chemicals" 4,564,908,831 231,777,236 1,711,463,218 374,160,776 3,421,351,732 294,683,871 769,274,353 11,367,620,017 14,387,065 

29 Petroleum ~ 92,280,999 22,384,373 1,169,379,271 1,301,874 270,655,896 6,814,494 68,647,345 1,631,464,252 493,511 

30 Plastics 98,331,322 15,205,892 19,733,069 7,766,282 34,557,194 6,955,267 108,195,710 290,744,736 192,504 

31 Leath« 1,137,241 302,430 0 72,541 3,561,061 877,610 4,910,980 10,861,863 0 

32 Stone/Clay/Glass 126,959,736 3,857,490 547,756,945 11,106,216 17,077,405 3,490,715 40,066,966 750,315,473 1,414,178 

33 Primary Metals 1 ,482,591,924 989,915,832 66,458,149 10,516,299 497,544,711 48,615,436 634,712,628 3,730,354,979 16,247,801 

34 Fabricated Metals 187 ,808,828 352,920,026 15,569,010 13,567,667 112,630,939 15,164,130 83,138,228 780,798,828 355,969 

35 Machinery 42,649,677 71,704,447 209,714 2,817,777 11,507,462 5,778,959 21,018,701 155,686,737 358,584 

36 Electrical Equip. 134,986,711 341,191,944 12,344,827 7,939,447 81,364,321 17,064,501 33,925,319 628,817,070 1,024,851 

37 Transportation Equip. 20,778,948 142,693,618 1,250,526 12,641,076 33,878,678 14,561,569 101,141,024 326,945,439 41,013 
38 McuurcJPhoto. 2,860,670 10,627,777 794,000 1,470,647 45,345,819 3,056,387 13,320,353 77,475,653 2,054 

39 Misccl111J1cous 11,094,491 15,245,255 3,860,960 3,192,911 5,192,715 1,213,492 10,445,676 50,245,500 31,510 

Multiple codes 20-39 505,797,365 139,179,326 56,435,534 18,445,154 504,095,681 28,049,867 132,397,358 1,384,400,285 1,364,278 

No cocks 20-39 2,333,139 31,578,768 8,354,297 38,010,835 11,243,815 1,243,554 20,566,082 113,330,490 426,002 

Total' 7,986,618,922 2,390, 787 ,879 3,805,792,208 525,610,064 7,012,922,513 536,021,338 2,467,643,821 24, 725,396, 7 45 37,761,187 

Federal Facilities 17,036,914 15,434,909 7,085 220,954 5,604,834 716,542 6,455,020 45,476,258 366,371 

Note: Data from Section 8 of Form R. Forms that reported more than one 2-digit SIC code within the range 20 to 39 are assigned to the "multiple" category. Forms 
with no 2·digit SIC code within the range 20 to 39 are assigned to the "no codes 20-39" category. 
"One facility in SIC code 28, Shell Chemical Co. in Geismar, LA, reported on-site energy recovery of 193,830,000 pounds of ethylene in 1997. The facility has since 
revised this quantity to 13,000,000 pounds. In SIC code 28, Chemicals, on-site energy recovery changes to 1,530,633,218 pounds and total production-related wruite 
changes to 11, 186, 790,017 pounds. 
'Orie facility In SIC code 29, TPI Petroleum in Ardmore, OK, reported on-site energy recovery of 422,000,000 pounds of ethylene and 272,000,000 pounds of 
propylene in 1997. The facility has since revised these quantities to zero. In SIC code 29, Petroleum, on-site energy recovery changes to 475,379,271 pounds and total 
production-related waste changes to 937,464,252 pounds. · 
"Revisions by two facilities (in SIC codes 28 and 29, respectively) change on-site energy recovery to 2,930,962,208 pounds and total production-related waste to · 
23,850,566,745 pounds. · 

and metal compounds transferred to solidification/ 
stabilization. These two types of transfers constituted 
92.5% of all off-site releases reported by the primary 
metals industry. The industry reported transferring 
70.6 million pounds of zinc compounds and 22.3 
million pounds ofzinc (fume or dust) to 
solidification/stabilization. Zinc compounds was also 
the chemical with the primary metals industry's 
largest transfers to landfills/disposal surface 
impoundments-75.3 million pounds. 
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The chemical manufacturing industry ranked second 
for off-site releases in 1997, reporting 54.8 million 
pounds. This amount represented 11.9% of the total 
for all industries. The chemical manufacturing 
industry's largest off-site releases were transfers of 
8.9 million pounds of manganese compounds and 3 .9 
million pounds of lead compounds to landfills/ 
disposal surface impoundments. 

Two other industry groups reported more than 25 
million pounds each: fabricated metals with 29 .2 
million pounds (6.3% of the total) and the multiple-
codes group with 25.4 million pounds (5.5%). ' 
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Figure 4-3. Quantities of TRI Chemicals in Waste Managed, Industries with Largest Totals, 1997 
Note: Data from Section 8 ofFonn R. Fonns that reported more than one 2-digit SIC code within the range 20 to 39 are assigned to the "multiple" category. 
*One facility, Shell Chemical Co. in Geismar, LA, reported on-site energy recovery of 193,830,000 pounds of ethylene in 1997. The facility has since revised this 
quantity to 13,000,000 pounds. The rank of Chemicals (SIC code 28) remains unchanged. 
"*One facility, TPI Petroleum in Ardmore, OK, reported on-site energy recovery of422,000,000 pounds of ethylene and 272,000,000 pounds of propylene in 1997. 
The facility has since revised these quantities to zero. Petroleum (SIC code 29) changes in rank from third to sixth. 

In both industries, the largest type of transfer was to 
landfills/disposal surface impoundments: 17.3 million 
pounds in the fabricated metals industry and 14.8 
million pounds on forms reporting multipl1e SIC 
codes. 

TRI Chemicals Managed in Waste, 
1997 

Facilities reported managing a total of 24.73 billion 
pounds of TRI chemicals in waste in 1997, as shown 
in Table 4-4. Figure 4-3 shows production-related 
waste reported by the industries with the largest totals. 
However, two facilities made substantial revisions in 
reporting of on-site energy recovery after the TRI 
database was "frozen" for preparation of this report. 
One facility in SIC code 28 (the chemical 
manufacturing industry) reported 193.8 milllion 
pounds of on-site energy recovery of ethylene in 
1997, but subsequently revised this quantity to 13.0 

million pounds. A facility in SIC code 29 (the 
petroleum industry) reported on-site energy recovery 
of 422.0 million pounds of ethylene and 272.0 million 
pounds of propylene in 1997. This facility has revised 
both quantities to zero. Taking these revisions into 
account, production-related waste managed would 
total 23.85 billion pounds in 1997. 

The chemical manufacturing industry reported 
managing 11.37 billion pounds of total production
related waste in 1997. With the facility revision for 
on-site energy recovery of ethylene, the chemical 
manufacturing industry's total would change to 11.19 
billion pounds, still the largest among all industries. 
The chemical manufacturing industry reported the 
largest quantities in all waste management categories 
except off-site recycling. Just over 40% of the 
chemical manufacturing industry's production-related 
waste was recycled on-site (4.56 billion pounds), and 
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approxi~ately 30% was treated on-site (3.42 billion 
pounds). The revised report by one facility would 
change the on-site energy recovery total from 1.71 
billion pounds to 1.53 billion pounds (approximately 
14% of the total). 

The primary metals industry ranked second for total 
production-related waste managed with 3. 73 billion 
pounds (15.1 % of the totat). On-site recycling 
accounted for the largest portion of this total, with 
1.48 billion pounds (second among all industries 
behind chemical manufacturing). The primary metals 
industry reported the largest quantity of off-site 
recycling (989.9 million pounds). It also reported the 
second-largest quantity released on- and off-site 
(634.7 million pounds). 

The petroleum industry reported 1.63 billion pounds 
of production-related waste, third among all 
industries. The bulk of the petroleum industry's 
reporting consisted of 1.17 billion pounds of on-site 
energy recovery. However, as noted earlier, one 
facility in the petroleum industry reported 694.0 
million pounds of on-site energy recovery of ethylene 
anP. proJ?ylene, but has si!lce revised its forms to zero 
on-site energy recovery for these chemicals. Taldng 
into account the revisions, the petroleum industry's 
on-site energy recovery would total 475.4 million 
pounds and its production-related waste would total 
937.5 million pounds. With the revisions, the 
petroleum industry would rank sixth for total 
production-related waste managed in 1997. 

The paper products industry reported 1.51 billion 
pounds of production-related waste managed. The 
majority of the paper products industry's reporting 
consisted of 921.4 million pounds of on-site 
treatment, the second-largest quantity reported for on
site treatment. 

Production-related waste exceeded 1 billion pounds in 
one other industry group: the multiple-codes group 
reported 1.3 8 billion pounds. On these reporting 
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forms, on-site recycling totaled 505.8 million pounds 
and on-site treatment totaled 504.1 million pounds, 
the largest waste management quantities in the 
multiple-codes group. 

Economic Overview, by Industry, 1997 

Although TRI data present significant information 
abouttoxic che.micals that are released on- and off
site, managed in waste on- and off-site, and 
transferred off-site for further waste management, 
they also have limitations. Chapter 1 discusses some 
of these. One such limitation is that TRI data alone do 
not distinguish industry-specific factors that influence 
the chemicals, amounts, and types of releases and 
other waste management facilities report. Table 4-5 
presents two basic economic measures (employment 
and dollar value of sales, receipts, or shipments) that 
suggestthe relative size of the industrial sectors that 
report to TRI (additional sectors will begin reporting 
in 1999 forthe 1998 reporting year). Economic 
analyses make use of data on the value of production 
(sales, receipts, or shipments) as one way to indicate 
the size of industrial sectors, because no direct 
comparison can be drawn among products of the 
sectors. This value provides a rough common measure 
between, say, production of 10,000 pairs of shoes and 
production of 500,000 loaves of bread. 

Table 4-5 also includes total production-related waste 
managed that TRI facilities reported for 1997, to 
allow approximate comparisons with the economic 
activity of the i],ldustry sectors. Percentages indicate 
the relative contribution of each industry to total 
employment and production and to the total quantity 
of TRI chemicals in production-related waste 
managed. The ratio of total production-related waste 
managed to production value (sales, receipts, or 
shipments), in the last column, compares the reported 
TRI quantities for each industry with that industry's 
production level for 1997. Many factors influence the 
differences in TRI reporting among industries. 
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Table 4-5. Employees, Sales, and Total Production-related Waste, by Industry, 1997 
Production-related 

Waste Managed per 
SIC TRI Total Production-related Sales, Receipts, or 

Code Industry Paid Emi!lo~ees Sales1 Receil!ts1 or Shil!ments Waste Managed Shipments 
Number Percent ($000) Percent Pounds Percent Pounds per $1,000,000 

20 Food 1,567,155 8.9 480,299,707 12.l 531,233,413 2.3 1,106 

21 Tobacco 34,464 0.2 36,328,974 0.9 6,169,265 0.0 170 

22 Textiles 557,775 3.2 82,763,179 2.1 69,569,417 0.3 841 

23 Apparel 840,498 4.8 81,023,419 2.0 1,969,315 0.0 24 

24 Lumber 756,934 4.3 111,444,879 2.8 975,873,385 4.2 8,757 

25 Furniture 522,893 3.0 62,388,884 1.6 40,929,660 0.2 656 

26 Paper 623,799 3.5 159,954,824 4.0 1,512,630,567 6.5 9,457 

27 Printing 1,519,824 8.6 206,396,046 5.2 287,960,401 1.2 1,395 

28 Chemicals" 843,469 4.8 404,400,164 10.2 11,367,620,017 48.9 28,110 

29 Petroleumb 106,863 0.6 173,414,651 4.4 1,631,464,252 7.0 9,408 

30 Plastics 1,031,202 5.8 159,079,133 4.0 290, 744, 736 1.3 1,828 

31 Leather 84,002 0.5 9,940,805 0.3 10,861,863 0.0 1,093 

32 Stone/Clay/Glass 509,730 2.9 88,312,387 2.2 750,315,473 3.2 8,496 

33 Primary Metals 692,943 3.9 192,924,973 4.9 3,730,354,979 16.1 19,336 

34 Fabricated Metals 1,555,670 8.8 233,701,166 5.9 780, 798,828 3.4 3,341 

35 Machinery 2,001,684 11.4 407,720,628 10.3 155,686,737 0.7 382 

36 Electrical Equip. 1,573,893 8.9 345,490,897 8.7 628,817,070 2.7 1,820 

37 Transportation Equip. 1,587,091 9.0 520,505,442 13.l 326,945,439 1.4 628 

38 Measure./Photo. 832,432 4.7 157,938,963 4.0 77,475,653 0.3 491 

39 Miscellaneous 391,656 2.2 50,759,871 1.3 50,245,500 0.2 990 

Total• 17,633,977 100.0 3,964,788,992 100.0 23,227,665,970 100.0 5,858 

Note: Paid Employees and Sales, Receipts or Shipments from U.S. Census Bureau, 1997 Annual Survey of Manufactures: http://www.census.gov/epcd/ 
www/advanc2b.htm [accessed March 26, 1999]. These data arc: preliminary and are subject to change; Includes only establishments with payroll. Data are in current 
dollars and have not been adjusted for inflation. Total Production-related Waste Managed from Section 8 (total of8.1through8.7, Column B) ofTRI Form for 
1997. Total Production-related Waste Managed in this table does not include forms reporting more than one 2-digit SIC code and forms reporting SIC codes 
outside the 20-39 range. 
•one facility in SIC code 28, Shell Chemical Co. in Geismar, LA, reported on-site energy recovery of 193,830,000 pounds of ethylene in 1997. The facility has since 
revised this quantity to 13,000,000 pounds. In SIC code 28, Chemicals, total production-related waste changes to 11,186,790,017 pounds. Production-related waste 
managed in SIC code 28 as a percentage of TRI total production-related waste changes to 50.0%. The ratio of production-related waste to sales, receipts, or shipments 
changes to 27,663 pounds per $1,000,000. 
hOne facility in SIC code 29, TPI Petroleum in Ardmore, OK, r·~ported on-site energy recovery of 422,000,000 pounds of ethylene and 272,000,000 pounds of 
propylene in 1997. The facility has since revised these quantiti1:s to zero. In SIC code 29, Petroleum, total production-related waste changes to 937,464,252 pounds. 
Production-related waste managed in SIC code 28 as a percentage of TRI total production-related waste changes to 4.2%. The ratio of production-related waste to 
sales, receipts, or shipments changes to 5,406 pounds per $1,000,000. 
•Revisions by two facilities (in SIC codes 28 and 29, respective:ly) change total production-related waste to 22,352,835,970 pounds. The ratio of production-related 
waste to sales, receipts, or shipments changes to 5,638 pounds tper $1,000,000. 

Relating TRI quantities to the dollar value of each 
industry's products takes into account one measure of 
the differences among industries in their level of 

· production in 1997. 

In 1997, as shown in Table 4-5, chemical 
manufacturing accounted for 4.8% of manufacturing 
employment, 10.2% of the value of manufacturing 
production (sales, receipts, or shipments), and 48.9% 
of TRI total production-related waste managed. 
·Chemical manufacturing also had the highi~st ratio of 
production-related waste managed to production 

value (sales, receipts, or shipments), 28,110 pounds 
per $1 million value. Revisions by one facility, 
described above, would change the 1997 production
related waste managed by the chemical manufacturing 
industry from 11.3 7 billion pounds to 11.19 billion 
pounds; this would also change the ratio to 27,663 
pounds per $1 million. The primary metals industry 
had the second largest ratio of production-related 
waste managed to production value, with 19,336 
pounds per $1 million, and the paper industry ranked 
third with 9,457 pounds per $1 million. 
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Year-by-Year Comparisons, by 
Industry 

Comparisons of TRI data across reporting years are 
made on the basis of "core" chemicals that were 
reportable in all years with the same reporting 
definitions. This assures that apparent increases or 
decreases from one year to another are not the result 
of chang~s in the list of TRI chemicals. Chapter 3 
explains the multi-year ?omparisons; an 
understanding of these issues is essential for accurate 
interpretation of the multi-year data presented in this 
chapter. 

Progress is measured from TRI' s designated baseline 
year, 1988, for on-site releases and off-site transfers 
for treatment and disposal. These are the types that 
have been collected since TRI began. Additional on
and off-site waste management data, authorized under 
the federal Pollution Prevention Act of 1990, have 
been collected since 1991, the baseline year for waste 
management data. 

On- and Off-site Releases, 1995-1997 

Table 4-6 summarizes on- and off-site releases by 
industry for 1995, 1996, and 1997. From 1995 to 
1997, total on- and off-s.~~e releases decreased from 
2.62 billion pounds to 2.58 billion pounds, a 
reduction of 1.5%. The chemical manufacturing 
industry, which reported the largest total releases in 
all three years, also reported the largest absolute 
reduction, from 846.6 m~,~li~:m pounds to 797.5 million 
pounds. The multiple-codes group ranked second for 
absolute decreases, from 158.9 million pounds in 
1995 to 137.6 million pounds in 1997. The' 
transportation equipment industry reported the third
largest absolute decrease, from 122.6 million pounds 
to 102.1 million pounds. In percentage terms, the 
chemical industry reported a 5.8% reduction, the 
multiple-codes group reported a 13.4% reduction, and 
the transportation equipment industry reported a 
16.8% reduction. 
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The primary metals industry, which reported the 
second-largest total in all three years, reported the 
largest absolute increase in total releases from 1995 to 
1997. The primary metals industry reported releases 
totaling 565.1 million pounds in 1995 and 694.7 
million pounds in 1997. The stone, clay, and glass 
industry ranked second for increases (behind primary 
metals), increasing from 36.8 million pounds in 1995 
to 43.2 million pounds in 1997. The petroleum 
industry ranked third, increasing from 65 .5 million 
polinds to 69 .3 million pounds. In percentage terms, 
these changes represented a 22.9% increase by the 
primary metals industry, a 17.6% increase by the 
stone/clay/glass industry, and a 5.8% increase by the 
petroleum industry. 

Industries recording large percentage changes, as 
shown in Table 4-6, were among those reporting 
smaller amounts of total on- and off-site releases. The 
furniture industry reported the largest percentage 
reduction-40.8%-from 42.4 million pounds in 1995 
to 25 .1 million pounds in 1997. The tobacco industry 
showed the largest percentage increase- 113.8%
from 2.0 million pounds in 1997 to 4.3 million 
pounds in 1999. 

On- and Off-site Releases, 1988 and 
1995-1997 

From 1988 to 1997, total on- and off-site releases 
reported to TRI decreased from 3 .40 billion pounds to 
1.94 billion pounds (or 42.8%), as shown in Table 4-· 
7. All industry sectors recorded reductions in total 
releases ofthe 1988-1997 core chemicals. 

The chemical manufacturing industry reported 1.06 
billion pounds in 1988 and 519 .1 million pounds in 
1997, the largest absolute reduction among all 
industries. This amounted to a 50.8% reduction by the 
chemical manufacturing industry. The multiple-codes 
group ranked second for absolute decreases, declining 
from 311.6 million pounds to 106.2 million pounds (a 
65.9% reduction). 
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Table 4-6. Change in Total TRI On-site and Off-!1ite Releases, by. Industry, 1995-1997 
Total On-site and Off-site Releases 

Change 

SIC 1995 1996 1997 1995-1996 1996-1997 1995-1997 

Code Industry Pounds Pounds Pounds Percent Percent Percent 

20 Food 101,364,802 92,316,738 93,568,490 -8.9 1.4 -7.7 
21 Tobacco 2,034,129 4,238,197 4,349,614 108.4 2.6 113.8 

22 Textiles 18,957,518 17,311,767 19,436,259 -8.7 12.3 2.5 

23 Apparel 1,287,784 1,315,708 904,532 2.2 -31.3 -29.8 

24 Lumber 36,137,541 37,824,484 29,659,423 4.7 -21.6 -17.9 

25 ·Furniture 42,425,566 36,049,016 25,113,916 -15.0 -30.3 -40.8 

26 Paper 239,262,595 229,049,021 233,530,384 -4.3 2.0 -2.4 

27 Printing 31,227,811 27,329,846 24,643,778 -12.5 -9.8 -21.1 

28 Chemicals 846,556,455 791,685,362 797,496,810 -6.5 0.7 -5.8 

29 Petroleum 65,514,109 68,977,064 69,323,451 5.3 0.5 5.8 

30 Plastics 126,870,284 116,914,866 108,465,623 -7.8 -7.2 -14.5 

31 Leather 4,840,614 4,682,977 4,733,944 -3.3 I.I -2.2 

32 Stone/Clay/Glass 36,767,489 44,140,512 43,221,351 20.l -2.1 17.6 

33 Primary Metals 565,057,273 620,016,346 694,662,087 9.7 12.0 22.9 

34 Fabricated Metals 101,212,292 94,398,028 95,536,645 -6.7 1.2 -5.6 

35 Machinery 27,174,238 23,299,740 22,401,312 -14.3 -3.9 -17.6 

36 Electrical Equip. 41,850,172 37,083,648 34,144,970 -I 1.4 -7.9 -18.4 

37 Transportation Equip. 122,648,5 56 107,706,539 I 02,057 ,628 -12.2 -5.2 -16.8 

38 Measure./Photo. 17,728,562 15,559,901 13,241,886 -12.2 -14.9 -25.3 

39 Miscellaneous 13,937,669 10,491,612 10,242,459 -24.7 -2.4 -26.5 

Multiple codes 20-39 158,921,133 125,642,654 137,621,890 -20.9 9.5 -13.4 

No codes 20-39 14,586,113 15,416,790 13,196,632 5.7 -14.4 -9.5 

Total 2,616,362,705 2,521,450,816 2,577 ,553,084 -3.6 2.2 -1.5 

Federal Facilities 9,457,198 7,515,476 6,573,345 -20.5 -12.5 -30.5 

Note: On-site Releases from Section 5 of Form R. Off-site Fleleases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals 
and metal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Forms that reported more than one 2-digit 
SIC code within the range 20 to 39 are assigned to the "multiple" category. Forms with no 2-digit SIC code within the range 20 to 39 are assigned to the "no codes 20-
39" category. 

Two other industries reported decreases of more than 
100 million pounds each: The transportation 
equipment industry reported the third-largest 
decrease, from 215.0 million pounds to 96.8 million 
pounds, and the electrical equipment industry 
reported the fourth-largest decrease, from 134.0 
million pounds to 26.2 million pounds. In percentage 
terms, the transportation equipment industry's total 
on- and off-site releases decreased 55.0% and the 
electrical equipment industry's total decreased 80.5%, 
which was the second largest percentage 1reduction. 
The largest percentage reduction (85.7%) was 
reported in the measuring instruments and 
photographic equipment industry, which :reported 
55.8 million pounds in 1988 and 8.0 millilon pounds 
in 1997. 

TRI Chemicals Managed in Waste, 
1991, 1995,1997-1999 

Projected Quantities of TRI Chemicals 
Managed in Waste. 1997-1999 

TRI facilities projected a 1.2% decrease from 24.73 
billion pounds of total production-related waste 
managed in 1997 to 24.43 billion pounds in 1999, as 
shown in Table 4-8. Revisions by two facilities, 
previously described, would change these totals to 
23.85 billion pounds in 1997 and 23.47 billion pounds 
projected for 1999, and the percentage change 
projected for 1997 to 1999 would be a 1.6% 
reduction. (As described in Chapter 2, on each Form 
R that it submits, a facility reports actual waste 
management quantities for ·the current and prior years 
and projected quantities for the next two years.) 
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T bl 4 7 Ch a e -. I T tal TRI 0 •t ange n 0 n-s1 e an d Off "t R I ·SI e e eases, b I d t 1988 d 1995 1997 >Y n us try, an -
Total On and Off-site Releases 

Change 
SIC 1988 1995 1996 1997 1995-1997 1988-1997 

Code lndUUl"V Pounds Pounds Pounds Pounds Percent Percent 
20 Food 8,414,635 5,224,392 5,187,430 5,213,000 -0.2 -38.0 
21 Tobacco 251,946 95,226 73,425 196,961 106.8 -21.8 

22 Textiles 36,875,477 16,021,698 15,150,985 16,941,074 5.7 -54.1 
23 Appuet 1,048,961 1,260,746 1,195,289 817,329 -35.2 -22.1 

24 Lumber 33,056,013 31,542,259 28,379,176 25,091,620 -20.5 -24.1 

2S Fumilurc 62,412,288 42,164,977 35,799,613 24,892,695 -41.0 -60.I 
26 Paper 207,840,633 179,640,320 174,420,174 181,559,981 I.I -12.6 

21 Printing 61,234,598 30,967,327 27,157,182 24,484,493 -20.9 -60.0 

28 Chemicals l,055,611,740 546,643,304 517,845,766 519,129,158 -5.0 -50.8 

29 Petroleum 73,096,751 42,990,233 43,893,116 42,850,660 -0.3 -41.4 
30 Plutics 158,575,935 113,412,580 104,656,280 95,304,534 -16.0 -39.9 

31 Leather 13,699,921 4,407,246 4,253,859 4,208,084 -4.5 -69.3 

32 SloodClay/Glass 38,754,943 21,956,660 27,142,848 27,586,607 25.6 -28.8 

33 PrimiU)' Metals 649,920,076 495,602,763 552,228,867 616,157,848 24.3 -5.2 

34 Fabci,catcd Metals 163,833, 118 94,584,794 81,869,409 81,172,054 -14.2 -50.5 

35 Machinery 70,744,411 23,610,134 20,054,081 19,121,806 -19.0 -73.0 
36 Electrical Equip, 134,042,669 31,872,667 28,434,289 26,158,202 -17.9 -80.5 
37 Traiuponmtion Equip, 215,000,245 116,336, 180 I 01,585,633 96,806,810 -16.8 -55.0 
3B Measurc.JPhoto. 55,792,611 12,861,302 10,439,046 7,986,611 -37.9 -85.7 

39 Miscellaneous 32,750,257 13,354,606 10,064,702 9,804,514 -26.6 -70.I 

Multiple codes 20-39 311,613,892 128,408,482 95,540,801 106,195,233 -17.3 -65.9 

No codes 20-39 11,295,569 11,968,348 12,013,614 10,190,873 -14.9 -9.8 

Total 3,395,866,689 1,964,926,244 1,897,385,585 1,941,870,147 -1.2 -42.8 

Fc&:fal Faeililics NA 6 730 862 4 948 596 3 707 932 -44.9 NA 
Nole: On-site Releases from Section 5 of Form R. Off-site Releases are from Section 6 (transfers off-site to disposal) of Form R. Off-site Releases include metals 
and mclal compounds transferred off-site for solidification/stabilization and for wastewater treatment, including to POTWs. Forms that reported more than one 2-digit 
SIC code within the range 20 to 39 are assigned to the "multiple" category. Forms with no 2-digit SIC code within the range 20 to 39 are assigned to the "no codes 20-
39~ category. 
NA: Federal Facilities not required to report before 1994. 

·The chemical manufacturing industry, reporting 11.3 7 
billion pounds of production-related waste in 1997, 
projected the largest absolute reduction. By 1999, the 
chemical manufacturing industry expected to manage 
11.13 billion pounds of production-related waste, a 
2.1 % decrease. Although one facility in SIC code 28 
revised its submission for ethylene after data were 
"frozen" for preparation of this report, as mentioned 
earlier in this chapter, the change would not affect the 
chemical manufacturing industry's rank. The revised 
totals would be 11.19 bill~on pounds in 1997 and 
10.93 billion pounds projected for 1999, a projected 
reduction of2.3%. 

The lun1ber industry projected the second-largest 
absolute reduction, from 975.9 million pounds in 
1997 to 859 .4 million pounds in 1999. The multiple
codes group ranked third with a projected decrease 
from 1.3 8 billion pounds to 1.34 billion pounds, and 
the plastics industry ranked fourth, projecting a 
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decrease from 290.7 million pounds to 250.2 million 
pounds. These represented projected reductions of 
11. 9% by the lumber industry, 3 .1 % by the multiple
codes group, and 13.9% by the plastics industry. 

The food industry projected the largest absolute 
increase in production-related waste managed, from 
531.2 million pounds in 1997 to 604.1 million pounds 
in 1999; this was also the largest projected percentage 
increase, 13.7%. The petroleum industry projected an 
increase from 1.63 billion pounds to 1.69 billion 
pounds, but this included projected increases by the 
facility that has since revised its 1997 submissions for 
ethylene and propylene, described earlier in this 
chapter. When this facility's revisions are taken into 
account, the petroleum industry's projection for 
production-related waste changes to a reduction from 
937.5 million pounds in 1997 to 924.6 million pounds 
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Table 4-8. Actual and Projected Total Productio,n-related Waste Managed, by Industry, 1997-1999 
Total Production-related Waste Managed 

SIC Current Year Projected Change 

Code Industry 1997 1998 1999 1997-1998 1997-1999 
Pounds Pounds Pounds Percent Percent 

20 Food 531,233,413 606, 170,821 604,063,414 14.I 13.7 
21 Tobacco 6,1·69,265 6,064,073 6,319,100 -1.7 2.4 
22 Textiles 69,569,417 59,358,694 55,923,836 -14.7 -19.6 
23 Apparel 1,969,315 1,523,946 1,473,373 -22.6 -25.2 
24 Lumber 975,873,385 859,058,730 859,372,040 -12.0 -11.9 
25 Furniture 40,929,660 38,530,508 39,463,039 -5.9 -3.6 
26 Paper 1,512,630,567 1,630,911,269 1,523,721,674 7.8 0.7 
27 Printing 287,960,401 264,926,907 287,564,112 -8.0 -0.1 
28 Chemicals• 11,367,620,017 11,118,034,397 11,128,459,345 -2.2 -2.1 
29 Petroleumh 1,631,464,252 1,648, 150,884 1,689,749,139 1.0 3.6 
30 Plastics 290,744,736 244,205,499 250,243,444 -16.0 -13.9 
31 Leather 10,861,863 11,818,920 12,182,239 8.8 12.2 
32 Stone/Clay/Glass 750,315,473 748,713,163 784,983,639 ·0.2 4.6 
33 Primary Metals 3, 730,354,979 3,688,078,922 3,765,018,476 -1.1 0.9 
34 Fabricated Metals 780,798,828 758,735,579 753,476,794 -2.8 -3.5 
35 Machinery 155,686,737 128,185,417 126,039,857 -17.7 -19.0 
36 Electrical Equip. 628,817,070 631,803,904 653,656,735 0.5 4.0 
37 Transportation Equip. 326,945,439 316,804,714 317,835,153 -3.l -2.8 
38 Measure./Photo. 77,475,653 74,807,650 74,320,838 -3.4 -4. l 
39 Miscellaneous 50,245,500 50,097,903 50,382,248 -0.3 0.3 

Multiple codes 20-39 1,384,400,285 1,342,335,171 1,341,753,393 -3.0 -3.I 
No codes 20-39 113,330,490 104,317,439 107,398,674 -8.0 -5.2 

Total• 24, 725,396, 745 24,332,634,510 24,433,400,562 -1.6 -1.2 

Federal Facilities 45,476,258 43,598,666 43,830,639 -4.l -3.6 

Note: Data from Section 8 (Total of8.l through 8.7) of Form R for 1997. Current year is Column B, 1998 is Column C and 1999 is Column D. Forms that reported 
more than one 2-digit SIC code within the range 20 to 39 are assigned to the "multiple" category. Forms with no 2-digit SIC code within the range 20 to 39 are 
assigned to the "no codes 20-39" category. 
•one facility in SIC code 28, Shell Chemical Co. in Geismar, LA, reported on-site energy recovery for ethylene of 193,830,000 pounds in 1997 and projected 
213,213,000 pounds for both 1998 and 1999. The facility hru; since revised these quantities to 13,000,000 pounds each. In SIC code 28, Chemicals, total production
related waste changes to 11,186,790,017 pounds in 1997, to 10,917,821,397 projected for 1998, and to 10,928,246,345 projected for 1999. In SIC code 28, the 
percentage change in total production-related waste changes to -2.4% for 1997-1998 and to -2.3% for 1997-1999. 
h One facility in SIC code 29, TPI Petroleum in Ardmore, OK, reported on-site energy recovery for ethylene of 422,000,000 pounds in 1997 and projected 
443,100,000 pounds for 1998 and 465,255,000 pounds for 1999. This facility also reported on-site energy recovery for propylene of272,000,000 pounds in 1997 and 
projected 285,600,000 pounds for 1998 and 299,880,000 pounds for 1999. The facility has since revised these quantities to zero. In SIC code 29, Petroleum, total 
production-related waste changes to 937,464,252 pounds in 1997, to 919,450,884 pounds projected for 1998, and to 924,614,139 pounds projected for 1999. In SIC 
code 29, the percentage change in total production-related waste changes to -1.9% projected for 1997-1998 and to -1.4% projected for 1997-1999. 
•Revisions by two facilities (in SIC codes 28 and 29, respectl.vely) change total production-related waste managed to 23,850,566, 745 pounds in 1997, to 
23,403,721,510 projected pounds for 1998, and to 23,468,052,562 pounds projected for 1999. The percentage change in total production-related waste changes to 
-1.9% for 1997-1998 and to -1.6% for 1997-1999. 

in 1999 (a 1.4% projected reduction). With these 
revisions, the petroleum industry would have the 
eighth-largest decrease rather than the second-largest 
increase. 

The stone, clay, and glass industry and the primary 
metals industry .projected the next largest absolute 
increases. In the stone, clay, and glass industry, 
facilities projected an increase in production-related 
waste managed from 750.3 million pounds in 1997 to 
785.0 million pounds in 1999. In the primary metals 
industry, the projected increase was from 3.73 billion 

pounds in 1997 to 3. 77 billion pounds in 1999. In 
percentage terms, these represented projected 
increases of 4.6% and 0.9%, respectively. Industries 
projecting large percentage reductions, as shown in 
Table 4-8, were among those with generally smaller 
quantities for total production-related waste. The 
apparel industry projected the largest relative 
decrease-25.2% (from 2.0 million pounds in 1995 to 
1.5 million pounds in 1997), followed by the textiles 
industry with a projected decrease of 19.6% (from 
69.6 million pounds to 55.9 million pounds). 
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Quantities of TRI Chemicals in Waste, 
1995-1997 

As shown in Table 4-9, facilities reported managing 
27.49 billion pounds of production-related waste in 
1995 and 24.73 billion pounds in 1997. However, 
facility errors and revisions would substantially 
change these totals. As noted above, two facilities 
revised their submissions after TRI data were "frozen" 
for preparation of this report. Another facility in the 
chemical manufacturing industry reported on-site 
recycling for vinyl chloride of200,000 pounds in 
1995 and 244,000 pounds in 1996. This facility has 
since revised these quantities to 200.0 million pounds 
and 244.0 million pounds, respectively (also revised 
after the TRI database wa~ "frozen"). Furthermore, in 
1995, seven food processing facilities (SIC code 20) 
reported on-site recycling of 500 million to 1 billion 
pounds each of n-hexane, a chemical added to TRI in 
the 1995 reporting year. Together, their 1995 on-site 
recycling ofn-hexane totaled 4.00 billion pounds. In 
1996 anci J 997, these facilities reported no on-site 
recycling ofn-hexane. TRI facilities report 
production-related waste quantities for both the prior 
year and current year (along with projections for the 
following two years). As noted in the 1996 TRI Data 
Release' these facilities reported on their 1996 TRI 
Form Rs :Zero amounts of on-site recycling of n
hexane for the prior year (1995), but did not revise 
their 1995 submissions. ~.,:µch changes generally 
indicate that facilities have revised their interpretation 
of on-site recycling. Currently, there are no TRI 
regulatory definitions of recycling, and facilities may 
use their own interpretations for purposes of reporting 
to TRI. Some facilities have chosen to restrict their 
interpretation of on-site recycling to cover a very 
limited set of activities. Therefore, quantities that may 
have been reported as amounts undergoing waste 
management activities in early years are not reported 
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on the Form R in subsequent years and are, thus, not 
in the TRI database. These changes in inteq>retations 
do not represent a change in guidance by EPA on how 
to report recycling. Because the seven food 
processing facilities did not revise their 1995 
submissions, the large amounts of on-site recycling 
they reported in 1995 remain in the TRI data. 

If the 4.00 billion pounds ofn-hexane on-site 
recycling by food industry facilities are excluded 
from the amounts for 1995 and the facility revisions 
are incorporated into the data for 1996 and 1997, the 
totals for production-related waste managed would 
change to 23.59 billion pounds in 1995, 22.34 billion 
pounds in 1996, and 23.85 billion pounds in 1997, a 
1.1% increase between 1995 and 1997 insteadofthe 
10.0% reduction shown in Table 4-9. 

While the food industry recorded the largest absolute 
reduction from 1995 to 1997, if the 4.00 billion 
pounds of n-hexane are excluded from the 1995 
amounts, then the primary metals industry had the 
largest absolute reduction from 1995 to 1997 in total 
production-related waste managed. The primary 
metals industry reported 4.35 billion pounds of total 
production-related waste managed in 1995 and 3.73 
billion pounds in 1997. The multiple-codes group 
ranked second, reporting 1.90 billion pounds in 1995 
and 1.3 8 billion pounds in 1997. In percentage terms, 
these represented a 14.3% decrease by the primary 
metals industry and a 27 .1 % decrease by the multiple
codes group. 

The plastics industry ranked third for absolute 
reductions in tot11I production-related waste managed, 
with 540.5 million pounds in 1995 and 290.7 million 
pounds in 1997 (a 46.2% reduction). The paper 
industry ranked fourth, reporting 1. 7 6 billion pounds 
in 1995 and 1.51 billion pounds in 1997 (a 14.0% 
reduction). 
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Table 4-9. Total Production-related Waste Mana!Jed, by Industry, 1995-1997 
Total Production-related Waste Managed 

SIC Change 
Code Industry 1995 1996 1997 1995-1996 1996-1997 1995-1997 

Pounds Pounds Pounds Percent Percent Percent 

20 Food• 4,096,727,212 373,432,I2I 53I,233,4I3 -90.9 42.3 -87.0 

21 Tobacco 2,87I,737 6,007,909 6,I69,265 I09.2 2.7 114.8 

22 Textiles 57,720,302 49,927,437 69,569,417 -13.5 39.3 20.5 

23 Apparel 2,149,244 2,342,159 1,969,315 9.0 -15.9 -8.4 

24 Lumber I22,273,245 113,375,035 975,873,385 -7.3 760.7 698.l 

25 Furniture 60,529,386 53,I48,903 40,929,660 -12.2 -23.0 -32.4 

26 Paper 1,759,386,960 1,596,811,808 1,512,630,567 -9.2 -5.3 -14.0 

27 Printing 294,3I9,163 265,264,493 287,960,401 -9.9 8.6 -2.2 

28 Chemical sh l 0, 120,073,858 10,041,267,515 11,367,620,017 -0.8 13.2 12.3 

29 Petroleum• l,047,I53,152 l,I41,329,979 1,631,464,252 9.0 42.9 55.8 

30 Plastics 540,484,205 3 7 I ,880,845 290,744,736 -31.2 -21.8 -46.2 

3I Leather 10,860,417 10,543,444 10,861,863 -2.9 3.0 0.0 

32 Stone/Clay/Glass 860,633,492 672,729,829 750,315,473 -21.8 11.5 -12.8 

33 Primary Metals 4,352,773,0I7 3,9I3,992,l 19 3,730,354,979 -IO.I -4.7 -14.3 

34 Fabricated Metals 758,443,850 759,623,545 780,798,828 0.2 2.8 2.9 

35 Machinery 171,365,119 I59,I47,884 155,686, 737 -7.I -2.2 -9.1 

36 Electrical Equip. 690,449,975 678,680,7I4 628,8 I 7 ,070 -1.7 -7.3 -8.9 

37 Transportation Equip. 408,933,268 364,187,802 326,945,439 -10.9 -10.2 -20.0 

38 Measure./Photo. 80,970,622 77,469,774 77,475,653 -4.3 0.0 -4.3 

39 Miscellaneous 51,700,894 49,019,375 50,245,500 -5.2 2.5 -2.8 

Multiple codes 20-39 1,899,432,059 1,347,935,813 1,384,400,285 -29.0 2.7 -27.l 

No codes 20-39 98,104,395 96,362,618 I 13,330,490 -1.8 I7.6 15.5 

Totald 27,487,355,572 22,144,481,121 24, 725,396, 745 -19.4 11.7 -10.0 

Federal Facilities 44 587 407 41 474 566 45 476 258 -7.0 9.6 2.0 

Note: Data from Section 8 (Total of8.l through 8.7) ofForm R of year indicated. Forms that reported more than one 2-digit SIC code within the range 20 to 39 are 
assigned to the "multiple" category. Forms with no 2-digit SIC code within the range 20 to 39 are assigned to the "no codes 20-39" category. 
'Seven facilities in the food processing industry (SIC code 20) reported from 500 million pounds to I billion pounds each in on-site recycling ofn-hexane in I995, for 
a total 4,000, I 92,2 I 5 billion pounds. In 1996, these facilities r•eported no on-site recycling of n-hexane. On their 1996 Form Rs, these facilities also reported zero for 
on-site recycling of n-hexane for the prior year (I 995). However, they have not revised their I 995 Form Rs. In SIC code 20, total production-related waste changes to 
96,534,997 pounds in 1995. The percentage change in total production-related waste changes to 286.8% for 1995-1996, to 42.3% for 1996-1997, and to 450.3% for 
1995-1997. 
bone facility in SIC code 28, Shintech Inc. in Freeport, TX, reported on-site recycling for vinyl chloride of200,000 pounds in 1995 and 244,000 pounds in 1996. The 
facility has since revised these quantities to 200,000,000 pounds in 1995 and 244,000,000 pounds in I 996. Another facility, Shell Chemical Co. in Geismar, LA, 
reported I93,830,000 pounds ofon-site energy recovery of ethylene in I997. The facility has since revised this quantity to I3,000,000 pounds. In SIC code 28, total 
production-related waste changes to I0,3I9,873,858 pounds in I995, to 10,285,023,5I5 pounds in 1996, and to 11,186,790,017 pounds in 1997. The percentage 
change in total production-related waste changes to -0.3% for 1995-1996, to 8.8% for 1996-1997, and to 8.4% for I995-1997. 
•one facility in SIC code 29, TPI Petroleum in Ardmore, OK r1eported on-site energy recovery for ethylene of82,500,000 pounds in 1995, 36,250,000 pounds in 1996, 
and"422,000,000 pounds in 1997. This facility also reported on-site energy recovery for propylene of 12,900,000 pounds in 1995, 16,300,000 pounds in 1996, and 
272,000,000 pounds in 1997. The facility has since revised these quantities to zero. In SIC code 29, Petroleum, total production-related waste changes to 951,753,152 
pounds in 1995, to 1,088,779,979 pounds in 1996, and to 937,464,252 pounds in 1997. The percentage change in total production-related waste changes to 14.4% for 
1995-I996, to -13.9% for 1996-1997 and to -1.5% for 1991-1997. 
dApparent errors by seven facilities and revisions by three facilities change total production-related waste managed to 23,591,563,357 pounds in 1995, to 
22,335,687,121 pounds in 1996, and to 23,850,566,745 pounds in 1997. The percentage change in total production-related waste changes to -5.3% for 1995-1996, to 
6.8% for 1996-1997, and to 1.1% for 1995-1997. 
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The chenlical manufacturing industry reported the Quantities of TRI Chemicals in Waste, 1991 
largest absolute increase, from 10.12 billion pounds in and 1995-1997 
1995 to 11.37 billion pounds in 1997 (a 12.3% 
increase), as shown in Table 4-9. Facility revisions 
previously discussed would change the totals for the 
chemical manufacturing industry to 10.32 billion 
pounds in 1995 and 11.19 billion pounds in 1997 (an 
8.4% increase), but would not alter the industry 
rankings. 

The lumber industry reported the second-largest 
absolute increase in total production-related waste 
managed, with 122.3 million pounds in 1995 and 
975.9 million pounds in 1997. This was also the 
largest percentage increase-698.I %. Four facilities in 
the lumber industry, owned by the same parent 
company, reported large increases in waste 
management, all involving creosote. Two of the 
facilities attributed their increases to increased 
production, one cited an increase in the quantity of 
wastewater at the facility but did not explain that 
change, and the fourth declined to explain its 
increased waste management quantities. 

The largest of the facility reporting issues discussed 
above-o!l-site recycling of n-hexane reported in 1995 
by seven food-processing facilities-would change the 
food industry's apparent ranking as the industry with 
the largest absolute and relative reduction from 1995 
to l 997 in total production-related waste managed. 
The food industry's total production-related waste 
would change from 4.10 billion pounds, as shown in 
Table 4-9~ to 96.5 million pounds in 1995, and the 
industry's total would increase by 450:3% to 531.2 
million pounds in 1997. This would rank as the third
largest absolute increase and the second-largest 
percentage increase among all industries. This 
increase was largely attributable to a food-processing 
facility that came on-line during 1996. This facility 
did not report for n-hexane in 1995, but reported 77.5 
million pounds of on-site recycling of n-hexane in 
1996 and 220.6 million pounds in 1997. The facility 
contact stated that the facility began operation in 
August 1996 and was in full operation during 1997. 
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As shown in Table 4-10, total production-related 
waste managed rose from 18.44 billion pounds in 
1991to20.85 billion pounds in 1997, a 13.1% 
increase. Late revisions by reporting facilities, 
discussed above, would change these amounts. 
Taking these revisions into account, production
related waste managed for the 1991-1997 "core" 
chemicals would total 19.98 billion pounds in 1997, 
and the percentage increase from 1991 to 1997 would 
change to 8.3%. (Apparent errors in reporting ofn
hexane by facilities in the food industry do not affect 
data presented in Table 4-10 because n-hexane was 
added to TRI in 1995.) 

The multiple-codes group reported the largest 
absolute reduction from 1991to1997 in total 
production-related waste managed. These forms 
totaled 1.95 billion pounds of production-related 
waste in 1995 and 1.17 billion pounds in 1997. In 
percentage terms, this represented a 3 9. 7% decrease. 
Although the petroleum industry appeared to have a 
large increase (from 1.1 7 billion pounds in 1991 to 
1.48 billion pounds in 1997), revisions by one facility 
in this industry for on-site energy recovery of 
ethylene and propylene, noted above, would change 
the petroleum industry's rank to second for absolute 
decreases. These revisions would change the , 
petroleum industry's 1997 total to 789.8 million 
pounds, and the percentage change from 1991 to 1997 
would change from a 26. 7% increase to a 32.6% 
decrease. ·· 

The stone, clay, and glass industry ranked third 
(following the multiple-codes group and the 
petroleum industry) for absolute decreases with 953.I 
million pounds in 1991 and 717.9 million pounds in 
1997. The plastics industry ranked fourth, decreasing 
from 457.2 million pounds to 263.0 million pounds. 
These represented percentage reductions of 24. 7% 
and 42.5%, respectively. 
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Table 4-10. Total Production-related Waste Managed, by Industry, 1991 and 1995-1997 
Total Production-related Waste Managed 

SIC Change 
Code Industry 1991 1995 1996 1997 1996-1997 1995-1997 1991-1997 

Pounds l?ounds Pounds Pounds Percent Percent Percent 
20 Food 63,027,707 71,936,694 70,532,406 70,843,378 0.4 -1.5 12.4 
21 Tobacco 51,405,093 150,596 108,156 210,791 94.9 40.0 -99.6 
22 Textiles 51,580,594 46,536,034 42,786,507 54,476,883 27.3 17.l 5.6 
23 Apparel . 2,340,880 2,118,876 2,165,029 1,770,806 -18.2 -16.4 -24.4 
24 Lumber 68,006,740 119,207,673 110,038,585 972,391,759 783.7 715.7 l,329.8 
25 Furniture 60,883,209 59,813,552 52,392,104 40,256,052 -23.2 -32.7 -33.9 
26 Paper 1,401,175,507 1,317 ,592,594 1,325,535,955 1,291,608,906 -2.6 -2.0 -7.8 
27 Printing 259,904,658 291,280,441 264,220,588 287,090,072 8.7 -1.4 10.5 
28 Chemicals• 7 ,354, 796, 781 7 ,882,552,320 7 ,950,666, 706 9,135,159,658 14.9 15.9 24.2 
29 Petroleumb 1,171,403,907 911,968,773 930,689,371 1,483,803,949 59.4 62.7 26.7 
30 Plastics 457,235,414 497, 107,205 338,090,548 262,952,768 -22.2 -47.1 -42.5 
31 Leather 18,010,356 7,497,055 6,379,245 6,443,865 1.0 -14.0 -64.2 
32 Stone/Clay/Glass 953,140,758 837,647,724 645,317,606 717,864,932 11.2 -14.3 -24.7 
33 Primary Metals 2,318,851,086 3,420,511,273 3,462,785,991 3,365,553,638 -2.8 -1.6 45.1 
34 Fabricated Metals 597,885,506 684,155,303 720,023,427 745,596,824 3.6 9.0 24.7 
35 Machinery 261,821,641 158,6.02,984 148,765,091 145,106,755 -2.5 -8.5 -44.6 
36 Electrical Equip. 663,946,454 593,622,657 609,759,426 560,885,921 -8.0 -5.5 -15.5 
37 Transportation Equip. 384,413,509 385,439,477 345,353,778 309,978,967 -10.2 -19.6 -19.4 

38 Measure./Photo. 118,291,507 71,832,907 68,078,152 67,966,322 -0.2 -5.4 -42.5 

39 Miscellaneous 59,769,414 49,669,419 47,346,282 48,546,744 2.5 -2.3 -18.8 

Multiple codes 20-39 l,948,675,205 1,371,2.57'172 1,183,045,458 l,174,119,010 -0.8 -14.4 -39.7 

No codes 20-39 172,065,448 93,034,071 84,480,702 109,172,368 29.2 17.3 -36.6 

Total• 18,438,631,374 18,873,534,800 18,408,561,113 20,851,800,368 13.3 10.5 13.1 

Federal Facilities NA 41 995 364 39 154 234 41 467 861 5.9 -1.3 NA 
Note: Does not include delisted chemicals, chemicals added in 1994 and 1995, ammonia, hydrochloric acid, and sulfuric acid. Data from Section 8 (Total of8.I 
through 8.7) of Form R in year indicated. Forms that reported more than one 2-digit SIC code within the range 20 to 39 are assigned to the "multiple" category. Forms 
with no 2-digit SIC code within the range 20 to 39 are assigned to the "no codes 20-39" category. 
'One facility in SIC code 28, Shintech Inc. in Freeport, TX, reported on-site recycling for vinyl chloride of200,000 pounds in 1995 and 244,000 pounds in 1996. The 
facility has since revised these quantities to 200,000,000 pounds in 1995 and 244,000,000 in 1996. Another facility, Shell Chemical Co. in Geismar, LA, reported 
193,830,000 pounds ofon-site energy recovery of ethylene in 1997. The facility has since revised this quantity to 13,000,000 pounds. In SIC code 28, total 
production-related waste changes to 8,082,352,320 pounds in 1995, to 8,194,422,706 pounds in 1996, and to 8,954,329,658 pounds in 1997. The percentage change 
in total production-related waste changes to 9.3% for 1996-19'97, to 10.8% for 1995-1997, and to 21.4% for 1991-1997. 
bone facility in SIC code 29, TPI Petroleum in Ardmore, OK reported on-site energy recovery for ethylene of82,500,000 pounds in 1995, 36,250,000 pounds in 1996, 
and 422,000,000 pounds in 1997. This facility also reported on-site energy recovery for propylene of 12,900,000 pounds in 1995, 16,300,000 pounds in 1996, and 
272,000,000 pounds in 1997. The facility has since revised these quantities to zero. In SIC code 29, Petroleum, total production-related waste changes to 816,568,773 
pounds in 1995, to 878,139,371 pounds in 1996, and to 789,803,949 pounds in 1997. The percentage change in total production-related waste changes to -10.1% for 
1996-1997, to -3.3 for 1995-1997, and to -32.6% for 1991-1997. 
0Revisions in three facilities (two in SIC code 28 and one in SIC code 29) change total production-related waste managed to 18,977,934,800 pounds in 1995, to 
18,599,767,113 pounds in 1996, and to 19,976,970,368 poundls in 1997. The percentage change in total production-related waste changes to 7.4% for 1996-1997, to 
5.3% for 1995-1997, and to 8.3% for 1991-1997. · 
NA: Federal facilities not required to report before 1994. 
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The largest percentage reductions involved industries 
with small totals. The tobacco industry reported 51.4 
million pounds of total production-related waste in 
1991and211,000 pounds in 1997, a reduction of 
99.6%. The leather industry reported 18.0 million 
pounds in 1991 and 6.4 million pounds in 1997, a 
reduction of 64.2%. 

The largest absolute increase in production-related 
waste from 1991 to 1997 was reported by the 
chemical manufacturing industry, from 7.35 billion 
pounds to 9.14 billion pounds. As noted earlier, one 
facility in this industry revised its quantity of on-site 
energy recovery of ethylene after the data were 

· 
11frozen11 for preparation of this report. In addition, 
another facility in SIC code 28 similarly revised its 
reports for on-site recycling of vinyl chloride (from 
200,000 pounds to 200.0 million pounds in 1995 and 
from 244,000 pounds to 244.0 million pounds in 
1996). 

With these revisions, the chemical manufacturing 
industry's production-related waste managed would 
increase from 7.35 billion pounds in 1991 to 8.95 

, ,, · 1'11111,,, 

billion pounds in 1997, still the largest absolute 
increase among all industfies. The percentage increase 
for 1991to1997 would change from 24.2% to 21.7%. 

! • 

The primary metals industry reported the second
largest absolute increase from 1991to1997 in total 
production-related waste managed, from 2.32 million 
pounds to 3.37 billion po~nds. This was an in~rease 
of 45.1 %. The lumber industry reported the third
largest increase, from 68.0 billion pounds in 1991 to 
972.4 million pounds in 1997, or 904.4 million 
pounds. This amounted to a 1,329.8% increase by the 
lumber industry, by far the largest percentage increase 
among all industries. As noted earlier, four facilities 
in the lun1ber industry reported substantial increases 
in waste management of creosote. 
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Economic Overview, by Industry, 
Multi-Year Comparisons 

U.S. economic expansion continued in 1997 with 
3.9% real growth (adjusted for inflation) in gross 
domestic product, compared to growth of 2.8% in 
1996 (Economic Report of the President, February 
1998.) As shown in Table 4-11, manufacturing 
production also continued to increase. 

Table 4-11 presents production indexes for each 
industrial sector from 1991 to 1997. During this 
period, production increased 32.0% for U.S. 
manufacturing overall. Table 4-12 compares the 
change in manufacturing production since 1991 with 
the change in TRI quantity released on- and off-site 
and in TRI total production-related waste managed. 
As shown in Table 4-12 the quantity released on- and 
off-site steadily decreased, even as manufacturing 
production expanded. Overall, while production rose 
32.0%, TRI facilities reported a decrease of25.5% in 
quantity released on- and off""'site. Although the total 
quantity of production-related waste that facilities 
managed rose, the overall increase was still 
considerably smaller than the nation's increase in 
manufacturing production. As noted earlier, three 
facilities' revisions would change the total 
production-related waste managed for 1995, 1996, 
and 1997. The percentage changes also change, as 
follows: to 2.9% for 1991-1995, to 0.9% for 1991-
1996 and to 8.3% for 1991-1997. Thus, taking into 
account these revisions, for 1991 to 1997, TRI 
production-related waste increased by 8.3%, roughly 
one-quarter the 32.0% increase in manufacturing 
production over the same period. While 
manufacturing production steadily increased from 
1991 to 1997, TRI production-related waste decreased 
in most years. However, increases in 1994 and 1997 
resulted in an overall increase for the period. 
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Table 4-11. Industrial Production Indexes by Industry, 1991-1997 

SIC 
Code lndustrv 1991 1992 1993 1994 1995 1996 1997 

Total Index 100.0 103.1 106.8 . 112.6 118.0 122.2 128.4 

Manufacturing 100.0 104.0 107.9 114.3 120.6 124.9 132.0 

20 Food 100.0 101.6 103.7 105.4 108.5 109.0 111.4 
21 Tobacco 100.0 101.l 85.1 105.7 113.0 114.7 114.5 
22 Textiles 100.0 107.9 113.5 119.3 118.6 115.1 118.2 
24 Lumber 100.0 105.8 106.7 112.l 114.1 118.3 121.7 
25 Furniture 100.0 105.5 110.7 114.0 117.8 122.4 129.4 
26 Paper 100.0 103.3 107.4 112.0 113.3 111.5 116.6 
27 Printing 100.0 100.9 101.5 101.6 102.4 102.4 105.9 
28 Chemicals 100.0 103.7 105.2 108.6 111.5 114.6 119.5 
29 Petroleum 100.0 100.9 103.8 103.6 105.4 107.5 110.5 
30 Plastics 100.0 110.3 117.9 128.4 131.8 135.1 139.5 
31 Leather 100.0 101.6 102.5 95.l 85.3 79.6 74.9 
32 Stone/Clay/Glass 100.0 102.9 105.0 111.0 114.3 117.9 124.0 
33 Primary metals 100.0 103.4 109.3 117.3 121.2 123.0 128.7 
34 Fabricated metals 100.0 104.0 108.5 116.6 121.2 124.3 127.8 
35 Machinery 100.0 104.8 115.2 130.8 149.6 162.8 179.6 
36 Electrical Equip. 100.0 111.6 123.5 148.7 190.7 222.4 258.4 
37 Transportation Equip. 100.0 103.6 107.6 111.0 109.5 110.4 119.7 
38 Measure/Photo. 100.0 100.2 101.0 99.9 100.8 105.3 108.2 
39 Miscellaneous 100.0 101.6 107.4 111.8 115.5 120.7 127.9 

Note: 1991 =JOO. Data not provided for apparel industry (SIC c-0de 23). From: 1998 Statistical Abstract of the United States, No. 1241. Industrial Production 
Indexes, by Industry (Source: Board of Governors of the Federal Reserve System, Federal Reserve Bulletin, monthly, and Industrial Production Capacity Utilization, 
Statistical Release G.17, monthly.) 

Table 4-12. Cumulative Change in Manufacturin!~ Production and in TRI Quantities in Waste Managed, 1991-1997 

1991-1992 1991-1993 1991-1994 1991-1995 1991-1996 1991-1997 
Percent Percent Percent Percent Percent Percent 

Manufacturing Production 4.0 7.9 14.3 20.6 24.9 32.0 

TRI Quantity Released On- and Off-site -6.0 -12.0 -19.4 -23.6 -25.7 -25.5 

TRI Total Production-related Waste Managed* -1.4 -1.9 3.7 2.4 -0.2 13.1 

Note: Cumulative change in manufacturing production based on 1998 Statistical Abstract of the United States, No. 1241. Industrial Production Indexes, by Industry 
(Source: Board of Governors of the Federal Reserve System, Federal Reserve Bulletin, monthly, and Industrial Production Capacity Utilization, Statistical Release 
G.17, monthly.) TRI quantities do not include delisted chemicals, chemicals added in 1994 and 1995, ammonia, hydrochloric acid, and sulfuric acid. TRI data taken 
from Section 8 (Current Year) of Form R for year indicated. 
*One facility, Shintech Inc. in Freeport, TX, reported on-site rncycling of vinyl chloride of200,000 pounds in 1995 and 244,000 pounds in 1996. The facility has 
since revised these quantities to 200,000,000 pounds in 1995 and 244,000,000 pounds in 1996. Another facility, TPI Petroleum in Ardmore, OK, reported on-site 
energy recovery for ethylene of82,500,000 pounds in 1995, 36,250,000 pounds' in 1996, and 422,000,000 pounds in 1997. The facility also reported on-site.energy 
recovery for propylene of 12,900,000 pounds in 1995, 16,300,000 pounds in 1996, and 272,000,000 pounds in 1997. The facility has since revised these quantities to 
zero. Another facility, Shell Chemical Co. in Geismar, LA, reported on-site energy recovery for ethylene of 193,830,000 pounds in 1997. The facility has since revised 
this quantity to 13,000,000 pounds. Revisions by the three facilities change total production-related waste to 18,977,934,800 pounds in 1995, to 18,599,767,113 
pounds in 1996, and to 19,976,970,368 pounds in 1997. The percentage change in total production-related waste changes to 2.9% for 1991-1995, to 0.9% for 1991-
1996, and to 8.3% for 1991-1997. 
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A~ppendix A 

EPA F~egional Office 
and Stc1te TRI Contacts 

EPA REGIONAL SECTION 313 
COORDINATORS 

USEPA Region 1 
Connecticut, Maine, Massachusetts, New 
Hampshire, Rhode Island, Vermont 

Dwight Peavey (SPT) 
Assistance and Pollution Prevention Office 
JFK Federal Building 
Boston, MA 02203 
(617) 918-1829 
Fax (617) 918-1810 
Email: peavey.dwight@epa.gov 

USEPA Region 2 
New Jersey, New York, Puerto Rico, Virgin 
Islands 

Nora Lopez (MS-105) 
Pesticides and Toxics Branch 
2890 Woodbridge Ave., Bldg. 10 
Edison, NJ 08837-3679 
(732) 906-6890 
Fax (732) 321-6788 
Email: lopez.nora@epa.gov 

USEPA Region 3 
Delaware, District of Columbia, Maryland, 
Pennsylvania, Virginia, West Virginia 

Bill Reilly (3WC33) 
Toxics Program and Enforcement Branch 
1650 Arch St. 
Philadelphia, PA 19103-2029 
(215) 814-2072 
Fax (215) 814-3114 
Email: reilly.william@epa.gov 

USEPA Region 4 
Alabama, Florida, Georgia, Kentucky, 
Mississippi, North Carolina, South Carolina, 
Tennessee 

Ezequiel Velez 
EPCRA Enforcement Section 
Atlanta Federal Center 
61 Forsyth St., S.W. 
Atlanta, GA 30303 
(404) 562-9191 
Fax (404) 562-9163 
Email: velez.ezequiel@epa.gov 
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USEPA Region 5 
111.inois, Indiana, Michigan, Minnesota, Ohio, 
Wisconsin 

Thelma Codina 
Pesticides and Toxics Branch 
77 W. Jackson Blvd. 
Chicago, IL 60604 
(312) 886-6219 
Fa.x (312) 353-4788 
Email: codina.thelma@epa.gov 

USEPA Region 6 
Arkansas, Louisiana, New Mexico, Oklahoma, 
Texas 

Warren Layne (6PDT) 
TRI Coordinator 
Pesticides and Toxic Substances Branch 
1445 Ross Ave., Suite 1200 
Dallas, TX 75202-2733 
(214) 665-8013 
Fax (214) 665-6762 
Email: layne.warren@epa.gov 

USEPA Region 7 
Iowa, Kansas, Missouri, Nebraska 

James Hirtz (ARID-CRIB) 
Toxic Substances Prevention and Planning Branch 
726 Minnesota Ave. 
Kansas City, KS 66101 
(913) 551-7472 
Fax (913) 551-7065 
Email: hirtz.james@epa.gov 
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USEPA Region 8 
Colorado, Montana, North Dakota, South 
Dakota, Utah, Wyoming 

Joyel Dhieux (8P2-TX) 
Toxic Substance Branch 
999 l 81

h St., Suite 500 
Denver, CO 80202 
(303) 312-6447 
Fax (303) 312-6044 
Email: dhieux.joyel@epa.gov 

USEPA Region 9 
Arizona, California, Hawaii, Nevada, 
American Samoa, Guam, Northern Marianas 

Adam Browning (CMD-4-2) 
Pesticides and Toxics Branch 
75 Hawthorne St. 
San Francisco, CA 94105 
(415) 744-1121 
Fax (415) 744-1073 
Email: browning.adam@epa.gov 

USEPA Region 10 
Alaska, Idaho, Oregon, Washington 

Christina Colt (WCM-128) 
Office of Waste and Chemicals Management 
Solid Waste and Toxics Unit 
1200 Sixth Ave. 
Seattle, WA 98101 
(206) 553-4016 
Fax (206) 553-8509 
Email: colt.christina@epa.gov 
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STATE TRI PUBLIC CONTACTS 

Alabama 
Kirk Chandler 
AL Emergency Response Commission 
AL Department of Environmental Management 
P.O. Box 301463 
Montgomery, AL 36130-1463 
(334) 260-2717 
Fax: (334) 272-8131 
kfc@adem.state.al.us 

Alaska 
Camille Stephens 
Department of Environmental Conservation 
Government Preparedness and Response Program 
410 Willoughby Ave., Suite 105 
Juneau, AK 99801-1795 
(907) 465-5220 
Fax: (907) 465-5244 
cstephen@envircon.state.ak.us 

American Samoa 
Togipa Tausaga, Director 
American Samoa Environmental Protection Agency 
Office of the Governor 
(684) 633-2304 
Fax: (684) 633-5801 
c/o Carl Goldstein (CMD-5) 
U.S. EPA, Region 9 
San Francisco, CA 94105 
(415) 744-2170 
Fax: (415) 744-1604 

Arizona 
Daniel Roe, Executive Director 
Arizona Emergency Response Commission 
5636 East McDowell Road 
Phoenix, AZ 85008 
(602) 231-6346 
Fax: (602) 392-7519 
roed@dem.state.az.us 

Arkansas 
John Ward 
AR Dept. of Pollution Control & Ecology 
P.O. Box 8913 
8001 National Drive 
Little Rock, AR 72209-8913 
(501) 682-0913 
Fax: (501) 682-0798 
jward@adeq.state.ar. us 

California 
Steve Hanna 
California Environmental Protection Agency 
Dept. of Toxic Substances Control 
P.O. Box 806 
Sacramento, CA 95812-0806 
(916) 324-9924 
Fax: (916) 324-1788 
shanna@dtsc.ca.gov 

Colorado 
Kirk Mills 
CO Emergency Planning Commission 
CO Dept. of Public Health and Environment 
4300 Cherry Creek Drive South 
Denver, CO 80222-1530 
(303) 692-2977 
Fax: (303) 782-4969 
kirk.mills@state.co.us 

Commonwealth of Northern Mariana Islands 
Ignacio V. Cabrera, Director 
Division of Environmental Quality 
Commonwealth of the Northern Mariana Islands 
Doctor Torres Hospital 
P.O. Box 1304 
Saipan, MP 96950 
International (670) 664-8500 
Fax: (670) 664-8540 
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Connecticut 
Joseph Pulaski 
SERC Administrator 
Department of Environmental Protection 
79 Elm Street, 4th Floor 
Hartford, CT 06106-5127 
(860) 424-3373 
Fax (860) 424-4059 
joseph.pulaski@po.state.ct.us 

Delaware 
David Fees 
EPCRA Reporting Program 
Air Quality Management, DNREC 
156 South State Street 
Dover, DE 19901 
(302) 739-4791 
Fax: (302) 739-3106 
df ees@dnrec.state.de. us 

District of Columbia 
Michele Penick 
Environmental Planning Specialist 
Emergency Response Commission for Title III 
2000 14th Street, N.W. 8th Floor 
Washington, DC 20009 
(202) 673-2101, ext. 3159 
Fax: (202) 673-2290 

Florida 
Sam Brackett 
State Emergency Response Commission 
Florida Department of Community Affairs 
2555 Shumard Oak Blvd. 
Tallahassee, FL 32399-2100 
(850) 413-9970 
Fax: (850) 488-1739 
sam.brackett@dca.state.fl.us 

Georgia 
Dr. Bert K. Langley 
Georgia Emergency Response Commission 
7 Martin Luther King, Jr. Drive 
Room 139 
Atlanta, GA 30334 
(404) 656-6905 
Fax: (404) 657-7893 
bert_langley@mail.dnr.state.ga.us 

Guam 
Jesus Salas, Administrator 
Guam Environmental Protection Agency 
P.O. Box 22439, GMF 
Barrigada, Guam 96921 
International (671) 475-1658 
Fax: (671) 477-9402 

Hawaii 
Marsha Graf 
Hawaii State Emergency Response Commission 
Hawaii Department of Health 
919 Ala Moana Blvd, 3rd Floor, Room 206 
Honolulu, HI 96814 
(808) 586-4249 
Fax: (808) 586-7537 
heer@eha.health.state.hi.us 

Idaho 
Bill Bishop 
Bureau of Hazardous Materials 
4040 Guard Street, Bldg. 600 
Gowen Field 
Boise, ID 83705-5004 
(208) 334-3263 
Fax: (208) 334-3267 
bbishop@bds.state.id.us 
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Illinois 
Joe Goodner 
Office of Chemical Safety #28 
Illinois Environmental Protection Agency 
1021 North Grand Avenue, East 
P.O. Box, 19276 
Springfield, IL 62794-9276 
(217) 785-0830 
Fax: (217) 782-1431 
epa853 8@epa.state.il. us 

Indiana 
Paula Smith/Harry Davis 
Indiana Department of Environmental Management 
Office of Pollution Prevention and Technkal 
Assistance 
Indiana Government Center North 
100 N. Senate A venue 
P. 0. Box 6015 
Indianapolis, IN 46206-6015 
(317) 232-8172 
Fax: (317) 233-5627 
psmith@dem.state.in. us 
hdavis@dem.state.in. us 

Iowa 
Catharine Fitzsimmons, Supervisor 
Compliance Assistance Section 
Air Quality Bureau 
Department of Natural Resources 
7900 Hickman Rd., Suite 1 · 
Urbandale, IA 50322 
(515) 242-8034 
Fax: (515) 242-5094 
craffen@max.state.ia.us 

Kansas 
Scott Bangert 
Kansas Emergency Response Commissiom 
Right-to-Know Program 
J Street and 2 North 
Forbes Field Building 283 
Topeka, KS 66620 
(785) 296-1689 
Fax: (785) 296-1545 

Kentucky 
Alex Barber 
Kentucky Department for Environmental Protection 
14 Reilly Road 
Frankfort, KY 40601-1132 
(502) 564-2150 
Fax: (502) 564-4245 
barber@nrpath.nr.state.ky.us 

Louisiana 
Linda Brown 
Department of Environmental Quality 
Office of Secretary 
P.O. Box 82263 
Baton Rouge, LA 70884-2263 
(504) 765-0737 
Fax: (504) 765-0742 
lindab@deq.state.la. us 

Maine 
Rayna Leibowitz 
State Emergency Response Commission 
72 State House Station 
Augusta, ME 04333 
(207) 626-4503 
Fax: (207) 626-4499 
rayna. b.leibowitz@state.me. us 

Maryland 
Patricia Williams 
Maryland Department of the Environment 
Technical and Regulatory Services Administration 
Community Right-to-Know 
2500 Broening Highway 
Baltimore, MD 21224 
(410) 631-3800 
Fax: (41) 631-3873 
pwilliams@mde.state.md.us 
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Massachusetts 
William T. Panos 
MA Department of Environmental Protection 
Bureau of Waste Prevention 
1 Winter Street 
Boston, MA 02108 
(617) 574-6820 
Fax: (617) 292-5858 
william.panos@state.ma. us 

l\Iichigan 
Robert Jackson 
State Emergency Planning and Community 
Right-to-Know 
Michigan Department of Environmental Quality 
Environmental Assistance Division 
P.O. Box 30457 
Lansing, MI 48909 
(517) 373-8481 
Fax: (517) 241-7966 
JACKSORC@state.mi.us 

Minnesota 
Steve Tomlyanovich 
Department of Public Safety 
Emergency Response Commission 
444 Cedar Street, Suite 223 
St. Paul, MN 55101 
(651) 282-5396 
Fax: (651) 296-0459 
steve. tomlyanovich@state.mn.us 

l\fississippi 
John David Burns 
Mississippi Emergency Response Commission 
Mississippi Emergency Management Agency 
P.O. Box 4501 
Jackson, MS 39296-4501 
(601) 960-9000 
Fax: (601) 352-8314 
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Missouri 
Gene Nickel 
Technical Assistance Program 
Missouri Department of Natural Resources 
P.O. Box 176 
Jefferson City, MO 65102 
(573) 526-6627 
Fax: (573) 526-5808 
nrnicke@mail.dnr.state.mo.us 

Montana 
Tom Ellerhoff 
MT Emergency Response Commission DEQ 
Metcalf Bldg. 
1520 East 6th A venue 
Helena, MT 59620-0901 
( 406) 444-5263 
Fax: (406) 444-4386 
tellerhoff@mt.gov 

Navajo Nation 
Phoebe Yazzie 
Department ofEmergency Management 
P.O. Box 2908 
Window Rock, AZ 86515 
(520) 871-6892 
Fax: (520) 871-7261 

Nebraska 
Mike Mallory, Coordinator 
State of Nebraska Dept of Environmental Quality 
P.O. Box 98922 
Lincoln, NE 68509-8922 
(402) 471-4251 
Fax: (402) 471-2909 
deq055@mail.deq.state.ne.us 

Nevada 
Alene Coulson 
Nevada Division Environmental Protection 
333 West Nye Lane, Room 138 
Carson City, NV 89706-0851 
(775) 687-4670 ext. 3006 
Fax: (775) 687-6396 



New Hampshire 
Leland Kimball 
New Hampshire Office of Emergency 
Management Agency, Title III Program 
State Office Park South 
107 Pleasant Street 
Concord, NH 03301 
(603) 271-2231 
Fax: (603) 225-7341 
leek@nhoem.state.nh.us 

New Jersey 
Andrew Opperman 
Department of Environmental Protection 
EPCRA Section 313 
Bureau of Chemical Release Information & 
Prevention 
P.O. Box 405 
Trenton, NJ 08625-0405 
(609) 984-3219 
Fax: (609) 633-7031 
aopperma@dep.state.nj.us 

New Mexico 
Max Johnson, Coordinator . 
New Mexico Emergency Response Commission 
Chemical Safety Office 
Emergency Management Bureau 
P.O. Box 1628 
Santa Fe, NM 87504-1628 
(505) 476-9620 
Fax: (505) 476-9695 
Mjohnson@DPS.state.nm.us 

New York 
Sitansu Ghosh 
New York Emergency Response Commission 
State Department of Environmental Conservation 
Pollution Prevention Unit 
50 Wolf Road/Room 298 
Albany, NY 12233-8010 
(518) 457-2553 
Fax: (518) 457-2570 
sbghosh@gw.dec.state.ny.us 

North Carolina 
Richard Berman 
North Carolina Emergency Response Commission 
North Carolina Division of Emergency Management . 
116 West Jones Street 
Raleigh, NC 27603-1335 
(919) 733-3899 
Fax: (919) 733-7554 
rberman@ncem.org 

North Dakota 
Robert W. Johnston 
ND State Division of Emergency Management 
P.O. Box 5511 
Bismarck, ND 58502-5511 
(701) 328-8119 
Fax: (701) 328-8181 
bj ohnsto@state.nd.us 

Ohio 
Cindy De Wulf 
Ohio U.S. Enironmental Protection Agency 
Lazarus Government Center 
122 South Front Street 
Columbus, OH 43215 
(614) 644-3606 
Fax: (614) 644-3681 
cindy.dewulf@epa.state.oh.us 

Oklahoma 
Monty Elder 
Department of Environmental Quality 
Risk Communication 
P.O. Box 1677 
Oklahoma City, OK 73117-1212 
(405) 702-6139 
(800) 869-1400 
Fax: (405) 702-9101 
monty .elder@deqmail.state.ok.us 
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Oregon 
Bob Albers 
Oregon Emergency Response Commission 
Office of State Fire Marshall 
4760 Portland Road, Northeast 
Salem, OR 97305-1760 
(503) 378-3473, ext. 262 
Fax: (503) 373-1825 
Bob.ALBERS@state.or.us 

Pennsylvania 
Thomas J.Ward, Jr. 
Pennsylvania Emergency Management Council 
Bureau of Worker and Community Right-to-Know 
Labor and Industry Building 
7th and Forster Streets, Room 1503 
Harrisburg, PA 17120 
(717) 783-2071 
Fax: (717) 783-5099 

Puerto Rico 
Genaro Torres 
Director of Superfund and Emergencies 
Title III-SARA Section 313 
Environmental Quality Board 
Fernandez Junco Station 
P.O. Box 11488 
Santurce, PR 00910 
(787) 766-2823 
Fax: (787) 766-0150 

Rhode Island 
Karen Slattery 
RI Department of Environmental Management 
Division of Air Resources 
291 Promenade Street 
Providence, RI 02908-5767 
Attn: Toxic Release Inventory 
(401) 222-2808, ext. 7030 
Fax: (401) 222-2017 
kslatter@dem.state.ri.us 
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South Carolina 
Michael Juras 
Community Right-to-Know 
Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 
(803) 898-4385 
Fax: (803) 898-4117 
jurasms@columb3 l .dhec.state.sc.us 

South Dakota 
Lee Ann Smith, TRI Coordinator 
SD Department of Environment and Natural 
Resources 
523 East Capitol 
Pierre, SD 57501-3181 
(605) 773-3296 
Fax: (605) 773-6035 

· leeanns@denr.state.sd. us 

Tennessee 
Betty Eaves, Administrator 
Tennessee Emergency Response Council 
Tennessee Emergency Management Agency 
3041 Sidco Drive 
Nashville, TN 37204 
(615) 741-2986 
Fax: (615) 242-9635 

Texas 
Becky Kurka 
Office of Pollution Prevention and Recycling 
Texas Natural Resources Conservation Commission 
P.O. Box 13087 (MCl 12) 
Austin, TX 78711-3087 
(512) 239-3147 
Fax: (512) 239-3165 
bkurka@tnrcc.state.tx.us 
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Utah 
Neil Taylor 
UT Div. of Environmental Response and Remediation 
168 North 1950 West 
Salt Lake City, UT 84116 
(801) 536-4102 
Fax: (801) 536-4242 
ntaylor@deq.state.ut.us 

Vermont 
Paul Van Hollebeke 
VT Dept. Of Environmental Conservation 
Environmental Assistance Division 
103 South Main Street 
Waterbury, VT 05671-0411 
(802) 241-3629 
Fax: (802) 241-3273 
paulv@dec.anr.state.vt.us 

Virgin Islands 
Austin Moorehead 
Department of Planning and Natural Resources 
Division of Environmental Protection 
1118 Waterguthomes 
Christianshead, St. Croix 00820-5965 
(340) 773-0565 (St. Croix) 
Fax: (340) 773-9310 (St. Croix) 
(340) 777-4577 (St. Thomas) 
Fax: (340) 774-5416 (St. Thomas) 

Virginia 
Dona Huang 
SARA Title III Program 
Virginia Department of Environmental Quality 
P.O. Box 10009 
Richmond, VA 23240-0009 
(804) 698-4489 
Fax: (804) 698-4346 
drhuang@deq.state.va.us 

Washington 
Idell Hansen 
Department of Ecology 
Community Right-to-Know Unit 
P.O. Box 47659 
Olympia, WA 98504-7659 
(360) 407-6727 or (800) 633-7585 
Fax: (360) 407-6715 
ihan46 l@ecy.wa.gov 

West Virginia 
John W. Pack, Jr. 
West Virginia Emergency Response Commission 
West Virginia Office of Emergency Services 
Main Capital Building 1, Room EB-80 
Charleston,·WV 25305-0360 
(304) 558-5380 
Fax: (304) 344-4538 

Wisconsin 
Dennis Pippin 
Department of Natural Resources 
101 South Webster 
P.O. Box 7921 
Madison, WI 53 707 
(608) 264-6043 
Fax: (608) 267-5231 
pippid@dnr.state.wi.us 

Wyoming 
Bob Bezek 
Hazardous Materials Planner 
Wyoming ERC/EMA 
Department of Environmental Quality 
P.O. Box 1709, 5500 Bishop Blvd. 
Cheyenne, WY 82009-3302 
(307) 777-4900 
Fax: (307) 635-6017 
hellerj@wy-iso.army.mil 
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Public Access to the Toxics Release 
Inventory arid Related Information 

According to many, the TRI program is one of the 
most effective environmental programs ever 
legislated by Congress and administered by EPA. Its 
success is due, in large part, to the right-to-know 
provisions contained in the legislation itself. By 
requiring that the resulting data be made publicly 
available by electronic and other means, Congress 
ensures that citizens, the media, environmental 
advocates, researchers, the business community, and 
others can influence and evaluate industry's efforts to 
reduce toxics emissions. 

Every year, EPA enhances its databases to make the 
received data easier to search and expands its 
outreach activities to include new potential users of 
the data. To do this, EPA identifies and engages the 
assistance of organizations to help promote TRI 
awareness, provide access, and increase data usage. 
Journalists, national and local public interest and 
environmental groups, and state governmt::nts 
continue to be key outreach participants. Libraries in 
communities all across the U.S., in particular, 
members of the Federal Depository Library Program, 
are committed to providing public access to TRI data 
in a variety of formats. Because the value of TRI 
increases as more people use it, EPA encourages these 
organizations to acquaint new users with TRI, help 
people who already know about TRI to better use and 
understand the data, and, whenever possible,.provide 
feedback on how to improve TRI products and 
services. 

TRI products are available in a variety of c;ommon 
computer and hard copy formats to ensure that 
everyone can easily use the information. TRI is 

available on diskette, CD-ROM, and computer 
bulletin boards. It is also available through several on
line national computer databases, and more and more 
TRI information is being added to the Internet. TRI 
reports are available from state government offices as 
well as from EPA. Users can contact their state 
EPCRA Coordinator or their EPA Regional TRI 
Coordinator for assistance. (See listing of Regional 
coordinators and state EPCRA contacts in Appendix 
A.) Many other avenues for accessing TRI are 
described inthe following pages. 

TRI has proven to be a rich source of data for a broad 
public audience. For instance, educators are using the 
data to conduct studies and courses on the 
environment; labor unions are using TRI data to 
·improve conditions for workers; and businesses are 
using the data in many ways-as a basis for reducing 
large stocks of toxic chemicals, to cut costs, to 
improve operations, to reduce the use of toxic 
chemicals, and for a host of other reasons. Happily, 
concerned citizens continue to be a growing user 
group. These individuals, on their own and through 
organized groups, are using TRI to raise and answer 
questions about chemical releases in their 
communities. States use the national data to compare 
releases within industries. 

A venues of public access to TRI continue to thrive, 
and TRI continues to be an important first step for 
discovering which chemicals are being manufactured, 
released, or transferred in communities across the 
country. The diversity of the groups across the 
country who use TRI also increases as well as the 
varied uses of the data. TRI is increasingly becoming 

B-1 



1i3'•ndlx B - Public Access to the Toxics Release Inventory and Related Information 

the data source used to positively influence the views ROM free of charge to all government organizations, 
of companies, legislators, and the public regarding the educators, students, non-profit organizations, and 
overall conditions of the nation's environment. citizen groups. Businesses may purchase the discs 

from the GPO or NTIS for about $40. To order the 

ACCESSING TOXICS RELEASE 
INVENTORY (TRI) 
PRODUCTS AND SERVICES 

Accessing TRI data is easy. The data are available in 
a wide variety of computer and hard copy formats to 
meet most user's needs. Through outreach activities, 
EPA identifies organizations in the toxics community 
to help promote awareness of TRI and use of its data 
products. TRI data are available on-line, for purchase 
from the Government Printing Office (GPO) or the 
National Technical Information Service (NTIS), for 
use in Federal Depository Libraries across the U.S., or 
from the National Service Center for Environmental 
Publications (NSCEP). In addition, state officials also 
receive TRI reports from facilities in their 
jurisdiction, and many states publish reports 
highlighting state and local trends. To find out more 
about TRI access visit EPA' s web site at 
bttp://'www.epa.gov/opptintr/tri/access.htm. 

Products 

TR/CD-ROM 

This two-disc set contains the complete national TRI, 
starting with the first inventory in 1987. It also 
contains Chemical Fact Sheets that provide reference 
material on the health and environmental effects of 
TRI chemicals. User-friendly software provides the 
capability to search TRI data by facility, location, 
chemical, SIC code, and other data fields. Other 
features allow flexibilicyr in printing standard and 
custom reports, downloading data, and calculating 
releases for search sets (for example, to calculate 
average air releases for all pulp and paper 
manufacturers). Complete documentation outlining 
the history of TRI, how it is used, and how to operate 
the software is included. NSCEP offers the TRI CD-
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TRI CD-ROM, visitEPA's web site at 
http://www.epa.gov/opptintr/tri/cd-rom.htm. 

For more information, contact: 

National Service Center for Environmental 
Publications (NSCEP) 
P.O. Box 42419 
Cincinnati, OH 45242-2419 
Call: (800) 490-9198 
(513) 489-8190 
Fax: (513) 489-8695 
Hours: 7:00 a.m. - 5:30 p.m. (Eastern Time) 

U.S. Government Printing Office (GPO) 
Superintendent of Documents 
P.O. Box 371954 
Pittsburgh, PA 15250-7954 
Call: (202) 512-1800 
Fax: (202) 512-2250 
Hours: 7:30 a.m. - 5:00 p.m. (Eastern Time) 

National Technical Information Service (NTIS) 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161 
Call: (800) 553 6847 
(703) 487-4650 
Fax: (703) 605-6900 
Email: info@ntis.fedworld.gov 
Hours: 8:00 a.m. - 8:00 p.m. (Eastern Time) 

TRI State. National. and Federal Facilities Data Files 

Selected information from TRI reports submitted to 
EPA for the current reporting year is available on 
diskettes or the Internet in dBASE (dbf) format. For 
each state, one file or diskette contains user 
instructions and three file types: Releases and 
Transfers, Source Reduction and Recycling 
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Activities, and Source Reduction and Recycling 
Methods. The Release and Transfer file contains the 
most frequently used TRI data such as the names, 
locations, and contacts for reporting facilities; 
chemical names and CAS numbers; aggregate 
releases in pounds of chemicals released to air, land, 
water, and underground injection wells; and total 
chemical transfers-to off-site locations and publicly 
owned treatment works. The remaining two files 
(Source Reduction and Recycling Activities, and 
Source Reduction and Recycling Methods) contain 
selected pollution prevention data. The same format is 
used for the federal facilities file and the national file. 
The cost of diskettes for a single state is about $15, 
and they are available from GPO. The same 
information may be downloaded off the Internet for 
free at http://www.epa.gov/opptintr/ 
tri/disks97.htm. 

To obtain diskettes, contact: 

U.S. Government Printing Office (GPO)i 
Superintendent of Documents 
P.O. Box 37082 
Washington, DC 20013-7082 
Call: (888) 293-6498 (toll-free) 
(202) 512-1530 
Fax: (202) 512-1262 
Hours: 7:00 a.m. - 5:30 p.m. (Eastern Time) 

TRI Information Kit 

The TRI Information Kit is designed to acquaint a 
broad and disparate audience with the TRI .. The 
information kit is appropriate for those familiar or 
unfamiliar with TRI. It contains a brochure:, 
bookmark, poster, and other explanatory materials. It 
is designed to answer the "who, what, when, why, 
where, and how" questions of TRI in clear, non-

jargon language. The kit provides a broad explanation 
of TRI, as well as examples of how various groups 
have used TRI, where it can be accessed or obtained, 
and organizations that are sources for further 
information about TRI and the chemicals reported. 
Copies are free. 

To request copies, contact: 

National Service Center for Environmental 
Publications (NSCEP) 
P.O. Box 42419 
Cincinnati, OH 45242-2419 
Call: (800) 490-9198 
(513) 489-8190 
Fax: (513) 489-8695 
Document Number: EPA-749-K-98-001 

TRI User Support Service (TRI-US) 
U.S. EPA 
401 M Street, SW. (MC-7407) 
Washington, DC 20460 
Call: (202) 260-1531 
Fax: (202) 401-2347 
Email: tri.us@epamail.epa.gov 
Hours: 8:00 a.m. -4:30 p.m. (Eastern Time) 

Chemicals in the Environment 

Issue number 6 of Chemicals in the Environment 
(CIE), published in the Fall of 1997, is devoted 
entirely to TRI. This 22-page publication contains 19 
articles ranging from the history of TRI to the future 
of new TRI products. Articles include perspectives 
from the community, state, federal, and international 

· level. The publication also provides valuable 
information on training and contacts within the EPA. 
CIE is available free over the Internet at 
http://www.epa.gov/opptintr/cie or from NSCEP. 
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To request copies, contact: 

National Service Center for 
Environmental Publications (NSCEP) 
P.O. Box 42419 
Cincinnati, OH 45242-2419 
Call: (800) 490-9198 
(513) 489-8190 
Fax: (513) 489-8695 
Document Number: EPA749-R-97-001b 

Public Data Release Reports 

EPA assembles several detailed annual reports 
providing summaries, analyses, and comparison of 
TRI data by year. The reports summarize data on total 
releases and other waste management of TRI 
chemicals; geographic distribution of TRI releases 
and other waste management; industrial patterns of 
releases and other waste management; the interstate 
and intrastate transport of wastes and other kinds of 
analyses. A limited number of copies are free while 
supplies last. 

• 1997 Toxics Release Inventory: Public Data 
Release (EPA 745-R-99-003) 

• 1997 Toxics Release Inventory: Public Data 
Release State Fact Sheets (EPA 745-F-99-001) 

To request copies, contact: 

National Service Center for 
Environmental Publications (NSCEP) 
P.O. Box 42419 
Cincinnati, OH 45242-2419 
Call: (800) 490-9198 
(513) 489-8190 
Fax: (513) 489-869S 
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EPCRA Hotline 
Call: (800) 424-9346 
(703) 412-9810 (Washington Metropolitan area) 
TDD: (800) 553-7672 
Fax: (703) 412-3333 (To request documents only) 
Hours: 9:00 a.m. - 6:00 p.m. (Eastern Time) 

TRI User Support Service (TRI-US) 
U.S. EPA 
401 M Street, SW. (MC-7407) 
Washington, DC 20460 
Call: (202) 260-1531 
Fax: (202) 401-2347 · 
Email: tri.us@epamail.epa.gov 
Hours: 8:00 a.m. -4:30 p.m. (Eastern Time) 

Act Locallv: Preventing Pollution at the Community 
Level with Resources that Control Pesticide and 
Toxic Chemical Use 

This is a catalogue which describes tools, resources, 
and programs of the Office of Prevention, Pesticides 
and Toxic Substances (OPPTS). It lists information 
about OPPTS' extensive base of information on the 
characteristics and effects of pesticides and industrial 
chemicals. These "tools" include databases, computer 
programs for chemical screening, funding resources, 
access to information hotlines, and descriptions of 
programs and initiatives that may be useful in 
protecting local environments. 

Act Locally describes activities developed by OPPTS 
that are compatible with the Agency's community
based environmental protection (CBEP) goals and 
initiatives. In addition, it describes some of the 
products that OPPTS developed that are useful tools 
for supporting CBEP activities in large and small 
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communities. These tools can help communities.learn 
about potential chemical risks, and can be used to 
develop strategies to mitigate those risks altld help 
improve the local environment. 

The catalogue is available as a resource on the 
Internet at http://www.epa.gov/opptintr/ 
cbep/actlocal and can be viewed, printed, or 
downloaded. The on-line site also has hypcrliriks to 
other OPPTS and related resources. 

Risk Screening Guide 

The "Toxic Chemical Release Inventory Risk 
Screening Guide" describes a method for evaluating 
TRI data for environmental managers and provides a 
structured way for citizens to look at TRI dlata from a 
human health perspective (The Process, Vol. 1, and 
Appendices, Vol. 2, EPA Document Number: 560/2-
89-002, July 1989.) 

To order, contact: 

National Technical Information Service (NTIS) 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161 
Call: (800) 553-6847 
(703) 487-4650 
Fax: (703) 605-6900 
Email: info@ntis.fedworld.gov 
Hours: 8:00 a.m. - 8:00 p.m. (Eastern Time) 
Publication Number: PB90-122-128 
Cost: $61.50 

Chemical Fact Sheets 

OPPT is continuing to develop Chemical Fact Sheets 
as part of its effort to provide the public with 
information on chemicals. The goal is to provide 
information summaries that supplement . 

environmental release information for TRI chemicals. 
Two types of summaries are available for each 
chemical. One is a two-page document providing a 
non-technical summary of chemical information. The 
other is a longer, referenced presentation of 
information that provides the basis for statements 
included in the shorter summary. 

Both summaries provide the following information 
for each chemical: 

• its identity and properties 
• how it is used 
• how exposure to it might occur 
• what happens to it in the environment 
• how it affects human health and the environment 
• what EPA offices and other groups can be 

contacted for more information 

Chemical Fact Sheets are now available for 40 high
production volume TRI chemicals. Another 60 are in 
various stages of OPPT review. Among the chemicals 
for which Fact Sheets are available are: methylene 
chloride (dichloromethane), toluene, acrylonitrile, 
perchloroethylene, methyl tert-butyl ether, and 
styrene. The Chemical Fact Sheets, their 
accompanying support documents, and a list of 
completed fact sheets can be found on the Internet at 
http://www.epa.gov/chemfact. 

For more information, contact: 

TSCA Assistance Information Services Hotline 
c/o: Garcia Consulting 
401 M St. S.W. (MC-7408) 
Washington, DC 20460 
Call: (202) 554-1404 
TDD: (202) 554-0551 
Fax: (202) 554-5603 
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Assistance Services 

TRI User Support Service {TRI-US) 
U.S. EPA 
401 M Street, SW. (MC-7407) 
Washington, DC 20460 
Call: (202) 260-1531 
Fax: (202) 401-2347 
Email: tri.us@epamail.epa.gov 
http://www.epa.gov/opptintr/tri 
Hours: 8:00 a.m.- 4:30 p.m. (Eastern Time) 

The TRI-US Service provides general information 
about the TRI and support for access to any of the 
data formats. TRI specialists can help determine the 
data product best suited for an individual user's 
needs. The service provides a comprehensive search 
assistance for the TRI on-line and CD-ROM 
applications. TRI-US provides both National Library 
of MedicineffOXNET and CD-ROM training 
through individual sessions and workshops. 
Documentation for all TRI products is available from 
TRI-US. Copies of TRI reports are distributed as well. 
This support service provides referrals to EPA 
Regional and state TRI contacts and to the libraries 
where TRI is available. Referrals to TRI resources in 
other localities are also available. For more 
information about accessing TRI or obtaining TRI 
data products, visit us at the TRI Web site at 
bttp:// www.epa.gov/opptintr/tri/disks.htm. 

EPCRA Hotline 
Call: (800) 424-9346 
(703) 412-9810 (Washington Metropolitan area) 
TDD: (800) 553-7672 
Fax: (703) 412-3333 (To request documents only) 
http://www.epa.gov/epaoswer/hotline 
Hours: 9:00 a.m. - 6:00 p.m. (Eastern Time) 

The Emergency Planning and Community Right-to
Know (EPCRA) Hotline provides regulatory, policy, 
and technical assistance to the regulated community, 
federal agencies, local and state governments, the 
public, and other interested parties in response to 
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questions related to EPCRA. The Hotline provides 
information on the availability of documents related 
to EPCRA and copies of selected EPCRA documents 
on a limited basis. For more information about the 
EPCRA Hotline, visit their Internet Web site at: 
http://www.epa.gov/epaoswer/hotline. 

Federal Depository Libraries 

TRI products are distributed though the Federal 
Depository Library Program, a network of 1,400 
public and academic libraries located in communities 
all across the U.S. While librarians in these 
organizations are not specialists in TRI information, 
they are often quite knowledgeable about obtaining 
and using information resources in general. Over 700 
depository libraries receive the TRI on CD-ROM. 
Librarians in these institutions can assist you in 
searching the database and using other features, such 
as printing reports and downloading data from the 
CD-ROM. More and more depository libraries are 
allowing patrons to access the Internet using public 
workstations located in the library. 

For more information or to identify the Federal 
Depository Library nearest you, contact your local 
library. TRI User Support Service can also refer you 
to the closest Federal Depository Library that can 
provide access to TRI. 

TRI User Support Service (TRI-US) 
U.S. EPA 
401 M Street, SW. (MC-7407) 
Washington, DC 20460 
Call: (202) 260-1531 
Fax: (202) 401-2347 
Email: tri.us@epamail.epa.gov 
http://www.epa.gov/opptintr/tri 
Hours: 8:00 a.m.- 4:30 p.m. (Eastern Time) 
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On-line Services 

EPA 's Web Sites 

For TRI, like many other EPA programs, the Internet 
is fast becoming one of the best resources for 
identifying information that is available to the public. 
EPA manages a full service Internet site, offering 
access via the World Wide Web. EPA's World Wide 
Web server (http://www.epa.gov) allows access not 
only to text but to images as well. Using a browser 
such as Netscape or Explorer, users can access the 
Web site at no cost. 

To access information on TRI specifically visit the 
TRI access page at http://www.epa.gov/opptintr/ 
tri/access.htm or visit the TRI home page at 
http://www.epa.gov/opptintr/tri. These sites offer 
information useful to both novice and experienced 
users of the toxics community. The TRI home page 
provides, in lay terms, a description of what TRI is, 
how it can be used, a discussion of TRI and health 
issues, and much more. You can find out about TRI 
products, view or download the 1997 TRI data release 
reports, and identify who to contact for more 
information in EPA regions and states programs 
across the country. From the TRI home page, you can 
"link" to other EPA and non-EPA sites that allow you 
to search the TRI data base on-line. 

OPPTS' s databases and software web page at 
http://www.epa.gov/opptintr/opptdb.htm contains 
a variety of TRI related software and databases. 
Another source for TRI information is the Envirofacts 
Warehouse (http://www.epa.gov/enviro) which 
provides free access to five ofEPA's largest 
databases with Superfund data, Safe Drinking Water 
information, Hazardous Waste data, Water Discharge 
permits, Air Releases, and TRI data. The user can 
read about EPA's Toxics Release Inventory System, 
generate reports, and produce maps showing the 
location of TRI and other facilities at 
http://www.epa.gov/enviro/html/tris/ 
tris_overview.html. Envirofacts allows the user to 

search the TRI database by facility name, geographic 
location, SIC Code, or chemical name and to produce 
reports on the facilities and map their locations. A 
variety of user specified parameters let users point 
and click to customize their searches. The maps 
include facility locations as well as user defined 
demographic information, schools, hospitals, roads, 
bodies of water, and more. Maps can be printed out or 
saved in various formats including GIP, JPG, TIP, 
PDF, EPS, ARC/INFO and more. 

National Library o(Medicine (NLM) TOXNET 
System 

The National Library of Medicine (NLM) TOXNET 
System makes TRI accessible to concerned citizens 
and to businesses and organizations interested in 
environmental or public health issues. TOXNET 
offers state-of-the-art, user-friendly, on-line 
searching. The system features a variety of on-line 
user assistance features, a flexible command 
language, and "free text" search capability. Users can 
print specific portions of the records either on-line or 
off-line, and there are a wide variety of customized 
text options built into the system. The menu-driven 
search package allows individuals with limited 
computer skills to use the TRI on-line database 
efficiently and effectively. However, starting this 
spring, NLM plans to remove all the backfiles of TRI 
from TOXNET, and only keep TRI95, TRI96 and the 
new TRI97 up on the TOXNET system. The 
TRIP ACTS file will not be available for searching on 
the TOXNET system starting this spring. On-line 
costs range from $18-$20 per hour. An NLM 
password is necessary to use the file. The three TRI 
files will also be available for searching on the 
Internet free of charge on TOXNET on the Web. The 

..} 

address for that is http://toxnet.nlm.nih.gov. You 
can obtain more information about accessing TRI on 
TOXNET on NLM's Specialized Information 
Services web site at http://sis.nlm.nih.gov. 
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For more information, contact: 

National Library of Medicine 
Specialized Information Services 
TRI Representative 
8600 Rockville Pike 
Bethesda, MD 20894 
Call: (301) 496-6531 
E-mail: toxmail@tox.nlm.nih.gov 
Hours: 7 days/week; 24 hours/day 

Rjght-to-Know Computer Network (RTK NET) 
The Right-to-Know Network (RTK NET) offers free 
access to TRI data from 1987 through the current 
reporting year, along with health facts for each TRI 
chemical, searchable through the World Wide Web, 
Telnet, and dial-up modem. RTK NET, operated 
jointly by the Unison Institute and OMB Watch, is an 
on-line telecommunications link to environmental and 
other databases. This service promotes pollution 
prevention by putting TRI data together with other 
prevention strategies. It provides communication 
among individuals concerned about toxics use 
reduction and seeks to increase use and analysis of 
TRI and related data. RTK NET links TRI with other 
environmental data, civil cases brought by the U.S. 
EPA, a portion of the 1990 Census data, and a 
mapping program called Landview. 

The TRI data can be acc~ssed through the World 
Wide Web at http://www.rtk.net, Telnet (rtk.net), 
and by modem. (To access by modem, dial 202-234-
8570, set computer parameters to 8,N,1, and type 
"public" (no quotes) in lower case and register for a 
free account.) Participants can communicate with one 
another through computer-generated mail, in addition 
to exchanging and reviewing documents 
electronically. 

In addition to the TRI data, the following databases 
on RTK NET may be of interest to TRI users: 

• ARIP - EPA Accidental Release Information 
Program. 
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BRS - EPA RCRA Biennial Reporting System . 
NPRI - Canada's TRI-like system, called the 
National Pollutant Release Inventory. 
Census Data by Zip Code - Linking 1990 U.S . 
Summary with TRI, FINDS, and BRS. 
CERCLIS - CERCLA "Superfund" Information 
System. 
CUS - EPA TSCA Inventory of chemical 
production database. 
DOCKET - EPA civil litigation and 
administrative actions. 
ERNS - EPA Emergency Response Notification 
System. 
FINDS - Identifying information and location of 
all facilities regulated by EPA. 
NPL - EPA Superfund National Priorities List of 
Sites. 
PCS - EPA Water Permit Compliance System 
contains files on facilities, pipes, and pollutant 
limits. 
ROADMAPS - Regulatory levels and health 
effects of TRI chemicals. 
RODs - EPA Records of Decision 
SETS - EPA Superfund Site Enforcement 
Tracking System 
USGS - Water Use Database 

Training is available from the computer service on 
using telecommunications, using RTK NET, and 
searching the database. 

For more information, contact: 

RTKNET 
c/o The Unison Institute 
1742 Connecticut Avenue, N.W. 
Washington, DC 20009-1171 
Call: (202) 797-7200 
Fax: (202) 234-8584 
Email: info@rtk.net 
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Integrated Risk Information Svstem (IRIS) 

The Integrated Risk Information System ORIS) 
contains summaries of health risks and EPA 
regulatory information on over 500 specific 
chemicals. It is a key source for descriptiv<~ and 
quantitative hazard/risk information, such :as oral 
reference dose and inhalation reference concentrations 
for chronic, noncarcinogenic health effects; oral slope 
factors and unit risk for chronic exposure to 
carcinogens; EPA drinking water health advisories; 
and summaries of EPA regulatory actions. The system 
is useful in the risk assessment process and can be 
found at http://www.epa.gov/iris. 

For on-line access, contact: 

National Library of Medicine 
TRI Representative 
8600 Rockville Pike 
Bethesda, MD 20894 
Call: (301) 496-6531 
Hours: 7 days/week; 24 hours/day 

For diskettes, contact: 

National Technical Information Service (NTIS) 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161 
Call: (800) 553-6847 
(703) 487-4650 
Fax: (703) 605-6900 
Email: info@ntis.fedworld.gov 
Hours: 8:00 a.m. - 8:00 p.m. (Eastern Time) 
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Additional lnf4ormation for Assessing 
the Impacts of TRI Chemicals 

SCREENING INFORMATION 
SYSTEM/LAN (SIS/L) 

The SIS/L (Screening Information System/LAN) will 
enable the public to track chemicals across major 
OPPT, EPA and federal government databases, 
information systems and documents collections that 
contain information on production and use; release, 
exposure and monitoring; toxicity and hazard; and 
dsk. Users will be able to search for chemicals by 
both CAS number and chemical name. Acting as a 
platform for multiple data sources, SIS/L will provide 
access to chemical information lists and da1tabases 
regardless of their origin (see Table C-1). EPA is 
currently working to make SIS/L available on EPA's 
public access home page as a valuable infoirrnation 
source for EPA, other federal agencies, state and local 
governments, public interest groups, research 
organizations, non-government organizations, 
industry, and the public. Table C-1 lists the top 24 
TRI chemicals and the related information sources 
that are listed on SIS/L. 

SIS/L Information Lists 

Chemicals On Reporting Rules databases (CORR) 

Chemicals On Reporting Rules database tracks all 
proposed and final chemical rules promulgated by US 
EPA/OPPT. 

Toxic Substances Control Act Test Submissions 
(TSCATS) 

8( d): Section 8( d) health and safety reporting 
requirements; chemicals not officially under Section 
8( d) reporting requirements, but which had 
information concurrently submitted along with 
chemicals under Section 8( d) are also tracked as 8( d) 
chemicals. 

SECT 4: Section 4 Chemical Testing Program (CTP); 
chemicals not officially under the CTP, but which had 
information concurrently submitted along with 
chemicals under the CTP, are also tracked as Section 
4 chemicals. 

8(e): Section 8(e) Notice of Substantial Risk requires 
manufacturers, processors or distributors of chemicals 
to submit to EPA any new data on one o.f their 
chemicals that reasonably supports a conclusion that 
the chemical presents a substantial risk of injury to 
health or the environment; besides data on health and 
environmental effects, submitters often make known · 
uses of the chemical, workplace practices and other 
exposure and market information. 

FYI: For Your Information (FYis) are similar in 
content to the TSCA Section 8( e) Notices but do not 
meet the statutory requirements for submission under 
the Toxic Substances Control Act; besides data on 
health and environmental effects, submitters often 
make known uses of the chemical, workplace 
practices and other exposure and market information. 
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Chemical Hazard Information Profile (CHIPs) 

Chemical Haz.ard Information Profiles summarize 
readily available information on health effects, 
environmental effects and exposure relating to a 
specific chemical. CHIPs were prepared by the US 
EPA, OPPT from about 1978 to 1990; they have since 
been superseded by other screening reviews in 
OPPT's current Existing Chemical Program. 

Substitute Hazard Profiles (Sub) 

Every chemical referenced in a Substitute Haz.ard 
Profile; these profiles are similar in content to CHIPs 
but generally summarize readily available information 
on only health and environmental effects; these 
reviews were prepared in the US EPA, OPPT from 
about 1985 to 1990; they have since been superseded 
by reviews in OPPT's current Existing Chemical 
Program. 

Health Effects Assessment Summary Table 
(BEAST) 

Every chemical in the Health Effects Assessment 
Summary Table developed by US EPA, ORD, 
OHEA; these tables include draft (or unverified) 
RfD's, RfC's, and cancer potency estimates (both 
final and draft or unverified) and comments and 
references. 

Chemical Unit Record Estimate (CURE) 

Every chemical in the Chemical Unit Record 
Estimate; an index and summary of all health and 
environmental efforts and risk reviews published by 
US EPA, ORD. 

Integrated Risk Information System (IRIS) 

Every chemical referenced in the US EPA, ORD 
Integrated Risk Information System, which 
summarizes official EPA-wide chemical hazard and 
risk evaluations. 
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Production/Exposure Profile (PEPs) 

Every chemical referenced in a Production/Exposure 
Profile; PEPs were prepared in the US EPA, OPPT 
from about 1978 to 1986. 

Risk Management Tracking System (RMx) 

Every chemical tracked in the Risk Management 
tracking system for the previous version of the US 
EPA, OPPT Existing Chemical Program. 

TSCA Section 4 Testing Program (MEGA) 

Every chemical within the TSCA Section 4 Testing 
Program including those chemicals with tests in 
proposal or negotiation stage, those awaiting 
submission of test results and those awaiting 
verification of compliance with the test rule or 
consent order, as well as historical information on 
chemicals that have completed Section 4 testing. 

Screening Information Data Set Program (SIDS) 

Every chemical being evaluated under the Screening 
Information Data Set program; SIDS is an 
international voluntary information sharing and 
testing program developed under the aegis of the 
Organization of Economic Cooperation and 
Development (OECD); the program is intended to fill 
basic data gaps on high volume chemicals with little 
safety information. 

Register of Lists (RoL) 

Every chemical referenced in the proprietary database 
Register of Lists (RoL; RoL listed the statutory 
authority for all chemicals regulated by the US EPA; 
RoL is no longer supported by the US EPA. 
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Table C-1. Screenin~ Information System/LAN 
CASNumber 

67-56-1 

75-09-2 

75-15-0 

78-93-3 

100-42-5 

108-88-3 

110-49-6 

110-54-3 

110-80-5 

111-15-9 

1314-13-2 

1330-20-7 

7439-92-1 

7439-96-5 

7440-47-3 

7440-50-8 

7440-66-6 

7647-01-0 

7664-38-2 

7664-41-7 

7782-50-5 

14797-55-8 

16065-83-1 

18540-29-9 

Chemical Name 

*METHANOL 

*METIIANE, DICHLORO

*CARBON DISULFIDE 

*2-BUTANONE 

*BENZENE,ETHENYL 

*BENZENE, METHYL 

*ETHANOL, 2 METHOXY-, ACETATE 

*HEXANE 

*ETHANOL, 2 ETHOXY

*ETHANOL, 2 ETHOXY-, ACETATE 

*ZINC OXIDE, (ZNO) 

*BENZENE, DIMETHYL 

*LEAD 

*MANGANESE 

*CHROMIUM 

*COOPER 

*ZINC 

*HYDROCHLORIC ACID 

*PHOSPHORIC ACID 

*AMMONIA 

*CHLORINE 

*NITRATE 

*CHROMIUM III 

*CHROMIUM (HEXAV ALENT) 

CORR 

x 
x 
x 
x 
x 
x 

x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

Table C-1. Screening Information System/l...AN, continued 

8(d) 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

SECT4 

x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 

B(e) FYI CHIP 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 

x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 

x 
x 

x 

x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

CASNumber Chemical Name RM(x) MEGA SIDS RoL WQCD DWHA 

67-56-1 

75-09-2 

75-15-0 

78-93-3 

100-42-5 

108-88-3 

110-49-6 

110-54-3 

110-80-5 

111-15-9 

1314-13-2 

1330-20-7 

7439-92-1 

7439-96-5 

7440-47-3 

7440-50-8 

7440-66-6 

7647-01-0 

7664-38-2 

7664-41-7 

7782-50-5 

14797-55-8 

16065-83-1 

18540-29-9 

*METHANOL 

*METIIANE, DICHLORO

*CARBON DISULFIDE 

*2-BUTANONE 

*BENZENE, ETIIENYL 

*BENZENE, METIIYL 

*ETHANOL, 2 METHOXY-, ACETATE 

*HEXANE 

*ETHANOL, 2 ETHOXY

*ETHANOL, 2 ETHOXY-, ACETATE 

*ZINC OXIDE, (ZNO) 

*BENZENE, DIMETHYL 

*LEAD 

*MANGANESE 

*CHROMIUM 

*COOPER 

*ZINC 

*HYDROCHLORIC ACID 

*PHOSPHORIC ACID 

*AMMONIA 

*CHLORINE 

*NITRATE 

*CHROMIUM III 

*CHROMIUM (HEXAV ALENT) 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 

x 

x 

x 

x 
x 

x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 

x 

x 
x 

x 
x 

x 
x 

x 
x 
x 

x 

x 
x 
x 

x 

x 
x 

x 

Sub BEAST 

x x 
x x 

x 

x 
x 

x 

FIFRA 

x 

x 
x 

x 
x 
x 
x 

x 

x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 

x 
x 

x 

x 
x 

INERT 

x 
x 

x 

x 

x 
x 
x 
x 
x 

x 
x 
x 

CURE 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 

OSHA 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

IRIS 

x 
x 
x 
x 
x 
x 

x 
x 
x 

x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 

NIOSH 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 

PEPS 

x 

x 

x 

x 
x 

ACGIH 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
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~n ~endix C- Additional Information for Assessing the Impacts of TRI Chemicals 

Water Quality Criteria Document (WQCD) 

Every chemical which has a Water Quality Criteria 
Document form within the US EPA, Office of Water. 

Drinking \Vater Health
1

Advisory (DWHA) 

Every chemical which has a Drinking Water Health 
Advisory as developed the US EPA, Office of Water. 

Federal lnsectide & Rodenticide Act (FIFRA) 

Every chemical subject to regulation by the US EPA, 
Office of Pesticide Programs under the Federal 
Insecticide and Rodenticide Act as a registered Active 
Ingredient. 

lnerts 

Every chemical the US EPA, Office of Pesticide 
Programs has determined to be potentially toxic but 
are not claimed by pesticide manufacturers to have 
any pesticidal activity in their registered products. 

C-4 

Occupational Safety and Health Administration 
(OSHA) 

Every chemical for which a PEL (Permissible 
ExIJosure Limits) and other workplace standards have 
been promulgated by the Occupational Safety and 
Health Administration US DOL. 

National Institute for Occupational Safety and 
Health (NIOSH) 

Every chemical in the NIOSH (National Institute for 
Occupational Safety and Health/NIH/US DHHS) 
Occupational Exposure Survey (NOES) of around 
1980; NOES lists number of workers and number of 
facilities by SIC codes (Standard Industrial 
Classification). 

American Conference of Governmental Industrial 
Hygienists (ACGIH) 

Every chemical for which workplace standards have 
been recommended by the American Conference of 
Governmental Industrial Hygienists. 



A~ppendix D 

TRI Datel Quality Program 

The goals ofEPA's data quality program for TRI are 
to: (1) identify and assist facilities that musit report so 
that data submitted will be of the highest quality, (2) 
ensure high quality data entry, (3) correct and 
normalize as much of the submitted data as possible 
in order to maximize the utility of the data, ( 4) 
accurately assess the relative validity of release 
estimates and other data, and (5) ensure completeness 
of the database with compliance and enforciement 
measures. 

IDENTIFICATION AND ASSISTA.NCE 
TO FACILITIES 

Through work with a wide variety of trade 
associations, local and.national seminars, training 
courses, and enforcement activities, EPA has 
endeavored to locate all facilities required to report 
under section 313 of EPCRA and inform them of their 
obligations. In addition, EPA has prepared various 
materials to assist facilities in complying with 
EPCRA section 313. These include detailedl reporting 
instructions, a question-and-answer documtmt, 
magnetic media reporting instructions, gem~ral 
technical guidance, and 27 industry-specific guidance 
documents. In addition, EPA maintains a toll-free 
hotline to answer regulatory and technical questions 
to assist facilities. 

DATA ENTRY QUALITY ACTIVlirlES 

EPA continues to place a high emphasis on data entry 
acpuracy within the Toxics Release Inventory 
database. For the 1997 reporting year, EPA's internal 
review of approximately 4% of the records showed a 
data entry accuracy rate of over 99.9%. This is up 
from a 1987 reporting year rate of97.5%. EPA 

continued the computerized edit checks at the point of 
data entry, including a high percent of verification 
and formalization of data reconciliation activities. 
EPA mailed copies of the release and transfer 
estimates to all reporting facilities to allow them to 
verify the entered data. EPA also received 68% of the 
1997 submissions from facilities reporting on 
magnetic media, which ensures that fewer EPA data 
entry errors occur. This compares to 13% magnetic 
media submissions for reporting year 1990 - the 
second year that magnetic media reporting was 
available. EPA is continuing to encourage the use of 
magnetic media by all submitters. 

CORRECTIONS AND 
NORMALIZATIONS OF DATA 

Because Congress has required that EPA make the 
TRI data available to the public through computer 
telecommunications, EPA has found it necessary to 
undertake a variety of activities to make the data more 
usable. This is due to the fact that computers only 
retrieve data in exactly the format requested (e.g., if 
asked for "Los Angeles," the computer will not 
identify facilities listed under "LA"), and facilities 
report their data in a wide variety of ways. As a result, 
EPA has taken steps to use a consistent name for all 
counties, has used a variety of nomenclature standards 
for names within the database, and has taken other 
steps to assist in the utilization of the data. 

EPA generates a facility identification number at the 
time of data entry. Linkage between all years of 
reports has been made to the best ofEPA's ability. 
This allows easy retrieval of cross-year data, even 
when a facility is sold or changes its name. The 
identification number has been sent to all reporting 
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EJ•ndlx D- TR/ Data Quality Program 

facilities. Faciliti.es are required to use this number on 
all future TRI reports submitted to the Agency. Use of 
this num~r facilitates dat17 quality and cross-year 
analysis. 

In 1998, EPA provided all states with a listing of 
facilities that reported for 1997 to verify that both the 
state and federal government received the same data. 
States th~t responded fow:id cases where facilities had 
not reported to one or the other government. states 
provided copies of forms to the EPA where EPA had 
not received copies, and vice-versa. This activity has 
provided a critical step to assist EPA in coordinating 
the data collection with the states. 

Every year EPA issues Notices of Noncompliance 
(NONs) to facilities who use invalid forms or provide 
incomplete forms, incomplete facility identification, 
or incorrect/missing chemical identification. These 
facilities are also notified by telephone to make sure 
their foll9w-up revisions correct these errors. A 
facility that does not comply with a NON may be 
subject to civil penalties. 

I! 

For reporting year 1997, EPA has again issued 
Notices of Technical Error (NOTEs) for missing 
required data or for incorrect information, such as 
facility identification numbers or invalid codes. The 
response rate to the NONs and NOTEs has been very 

· good and has prevented errors from recurring in 
following years. In addition, to help facilities avoid 
these types of errors, EPA provides a document 
entitled Data Quality Checks to Prevent Common 
Reporting Errors on Form R/Form A. 

ACCURACY EVALUATION 
:.:1:' " ' 

TRl data are widely used by the public, the media, 
state, local and tribal governments, environmental and 

. industry advocacy groups,. researchers, and the 
business community. The number of TRI data user 
groups grow every year. Therefore, TRI data quality 
is an important issue for any meaningful data 
analysis. The Agency is currently using data 
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validation techniques, protocol to approve or deny · 
any request to wi,thdraw TRI data from the public 
database, TRI voluntary site surveys to improve TRI 
data quality, and TRI inspections. In order to ensure · · 
high quality, the Agency is in the process of setting 
up a procedure, similar to all withdrawal requests, to 
revise the data submitted to TRI. 

The accuracy of the release data can vary. Some 
releases can be estimated fairly easily, just by 
knowing how much of a chemical was used or by 
weighing drums of solid/liquid waste, for example. 
Where monitoring of release streams or wastes has 
been done, release estimates may be within 20% of 
the actual amount released, although infrequent, non
representative sampling may lead to much less 
accuracy. Estimates of fugitive air emissions and · 
complex wastewaters for which monitoring data are 
not available may be off by one or even two orders of 
magnitude, particularly when the release is a small 
percentage of the amount of the chemical actually 
processed. 

The purpose ofa data quality site survey is to assess 
the quality of the data collected under section 313 and 
to identify areas where improved guidance would be 
useful for improving the accuracy of future reported 
data. Site surveys· are also designed to identify the 
frequency and the magnitude of errors in the Form R 
data and the reasons· these errors occurred. EPA· alSo · 
conducts train-the-trainer courses for industry to assist 
them in reporting to TRI. , ·· 

For the 1987 and 1988 reporting years, EPA 
conducted data quality site surveys at facilities to 
determine how well facilities complied with the law 
and estimated release quantities. These surveys did . . 
not-"confirm" estimates through monitoring, but · 
determined how well facilities used available data and 
~stimation techniques to calculate releases. 

Overall, based on the survey of 156 facilities, 1987 
total annual releases appeared to have been 
underestimated by 2%, representing the net effect of 



overestimates and underestimates. For non··zero 
· release estimates, more than three-quarters were 

within· a factor of two ofEPA's best estimate. About 
15% were in error by an order ofmagnitud1~ or more. 

The survey of the. 1988 data focused on facilities in 
Standard Industrial Classification (SIC) codes 28 
(chemical manufacturing), 29 (petroleum refining), 
and 34 (metal finishing and fabrication). Nilnety 
facilities were visited. The aggregate 1988 release 
estimates in these industries were more accurate than 
their 1987 estimates, since their aggregate 1988 
estimates were found to be approximately ~:qual to the 
estimates calculated by the EPA contractor. 

For the 1987 and 1988 reporting year, in a different 
type of survey, EPA also identified approximately 
1,800 forms with suspect release data and telephoned 
facilities to discuss how to improve and correct their 
estimates. The information from this survey was also 
used to improve the reporting instructions and 
technical guidance. 

EPA completed a 1994 and 1995 data qualilty site 
survey for facilities in SIC codes 25 (furniture 
manufacturing), 26 (pulp and paper manufacturing), 
28 (chemical manufacturing), and 30 (rubber and 
plastics manufacturing). Overall, the survey found a 

~ Appendix D - TRI Data Quality Progra~ 

high degree of agreement between facility and 
surveyor estimates. General trends noted in the RY 
1994 data were that the total releases claimed by the 
facility for all SIC codes surveyed were less than the 
total releases claimed by the site surveyors. RY 1995 
data showed that the total releases and other waste 
management quantities claimed by the facility 
approximately equaled those quantities claimed by the 
site surveyors. Total aggregate releases and other 
waste management quantities calculated by facilities 
and site surveyors for all SIC codes surveyed in RY 
1994 and RY 1995 differed by 4%. 

EPA recently completed a 1996 data quality site 
survey for facilities in SIC codes 33 (primary metals 
industry), 36 (electronic and other electrical 
equipment industry), and 37 (transportation 
equipment industry). Facilities determined thresholds 
correctly 95% of the time for all TRI chemicals used 
on-site. Overall, facilities correctly identified release 
and other waste management activity quantities. The 
survey identified facilities in the primary metals 
industry and electrical equipment industry (SIC codes 
33 and 36) that misreported release and other waste 
management quantities of TRI chemicals, primarily 
due to the confusion over definitions of recycling. 
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J~ppendix E 

TRI Form R~ and Form A for 1997 

Facilities reporting to the Toxics Release Inventory 
submit their information on TRI's Form R. If a 
facility's total annual reportable amount of a chemical 
does not exceed 500 pounds, and the facility does not 
manufacture, process, or otherwise use more than 1 
million pounds of the chemical, it may submit a Form 
A certification statement. (Form A certification 
statement reporting is further explained in Chapter 1.) 
This appendix supplies copies of the Forni Rand 
Form A certification statement for the 1997 reporting 
year. 

FORMR 

The 1997 Form R is divided into two parts: 

Part I, Facility Identification Information, contains 
information on such matters as name, address, parent 
company information, and contact names and phone 
numbers for the facility. 

Part II, Chemical-Specific Information, contains 
information such as chemical identity, fac:ility 
activities and uses of the chemical, amounts of on-

and off-site releases and transfers off-site for further 
waste management, on-site waste treatment methods 
and efficiencies, on- and off-site waste management 
quantities, and information on source reduction and 
recycling activities. 

FORM A CERTIFICATION STATEMENT 

The 1997 Form A certification statement consists of 
facility identification information and chemical 
identification, as in Form R. Facilities do not report 
on the Form A certification statement amounts or 
other information about their use, releases, or waste 
management of the chemical. 

Readers who are interested in a more in-depth 
understanding of who is required to report to TRI and 
how to fill out the forms, should refer to the EPCRA 
Information Hotline at 1-800-424-9346. Reporting 
software, forms, and instructions for the current 
reporting year are available form EPA's Web site at 
http://www.epa.gov/opptintr/tri/report.htm. 
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Form Approved OMB Number: 2070-0093 
7MPORTANT: Type or print; read instructions before comple1'ing fonn) Approval Expires: 0412000 Page 1 of5 .,,.. 

EPA FORM R TOXIC CHEMICAL RELEASE 
0 INVENTORY REPORTING FORM 
United States Section 313 of the Emergency Planning and Community Right-to-Know Act of 1986, 
Environmental Protection also known as Title Ill of the Superfund Amendments and Reauthorization Act 
Agency 

WHERE TO SEND COMPLETED FORMS: 1. EPCRA Reporting Center 2. APPROPRIATE STATE OFFICE Enter "X" here if this 

I P.O Box 3348 (See instructions in Appendix F) is a revision 

Merrifield, VA 22116-3348 For EPA use only I 
ATTN: TOXIC CHEMICAL RELEASE INVENTORY 

Important: See instructions to determinE~ when "Not Applicable (NA)" boxes should be checked. 

PART I. FACILITY IDENTIFICATION INFORMATION 

SECTION 1. REPORTING YEAR 

SECTION 2. TRADE SECRET INFORMATION 

Are you claiming the toxic chemical identified on page 2 trade secret? Is this copy D Sanitized D Unsanitized 
2.1 D Yes (Answer question 2.2; D No (Do not answer 2.2; 2.2 

Attach substantiation forms) Go to Section 3) (Answer only if "YES" in 2.1) 

SECTION 3. CERTIFICATION (Important: Flead and sign after completing all form sections.) 

I hereby certify that I have reviewed the attached documents and that, to the best of my knowledge and belief, the submitted 

information is true and complete and that the amounts and vs1lues in this report are accurate based on reasonable estimates 

using data available to the preparers of this report. 

Name and official title of owner/operator or senior management official: Signature: Date Signed: 

SECTION 4. FACILITY IDENTIFICATION 

4.1 TRI Facility ID Number 

Facility or Establishment Name I Facility or Establishment Name or Mailing Address(if different from street address) I 

Street I Mailing Address I 

City/County/State/Zip Code I City/County/State/Zip Code I 

4.2 
This report contains information for: D An entire D Part of a D AFederal 
(lrnpQrt!i!nt : check a orb; check c if applicable) a. facility b. facility c. facility 

4.3 Technical Contact Name 
Telephone Number (include area codej 

4.4 Public Contact Name 
Telephone Number (include area codej 

4.5 SIC Code (s) (4 digits) a. b. c. d. e. f. 

I Degrees I Minutes Seconds Degrees Minutes Seconds 
4.6 Latitude 

I I Longitude 

4.7 
Dun & Bradstreet 4.8 EPA Identification Number 4 g I Facility NPDES Permit 4.10 Underground Injection Well Code 
Number(s) (9 digits) (RCRA l.D. No.) (12 characters) • Number(s) (9 characters) (UIC) l.D. Number(s) (12 digits) 

a. a. a. a. 
b. b. b. b. 

SECTION 5. PARENT COMPANY INFORMATION 

5.1 Name of Parent Company NA D I 

5.2 Parent Company's Dun & Bradstreet Number NA DI 

EPA Form 9350-1 (Rev. 04/97) - Previous editions are obsole!te. 



Page 2 of 5 

TRI Facility ID Number 

EPA FORM R 
PART II. CHEMICAL-SPECIFIC INFORMATION Toxic Chemical, Category or Generic Name 

SECTION 1. TOXIC CHEMICAL IDENTITY (Important: DO NOT complete this section ify,ou completed Section 2 below.) 

1.1 
CAS Number (Important: Enter only one number exactly as ii appears on the Section 313 list. Enter category code if reporting a chemical category.) 

1.2 
Toxic Chemical or Chemical Category Name (Important: Enter only one name exactly as it appears on the Section 313 list.) 

1.3 Generic Chemical Name (Important: Complete only if Part 1, Section 2.1 is checked "yes•. Generic Name must be structurally descriptive.) 

SECTIOf".:j,,2. MIXTURE C9!\/IPONEN"I: IDENTITY (Important: DO NOT complete this section if you completed Section 1 above.) 

Generic Chemical Name Provided by Supplier (Important: Maximum of 70 characters, including numbers, letters, spaces, and punctuation.) 
2.1 

SECTION,,,3. AG11VITIES A,ND l,!SES Qf THE TOXIC CHEMICAL AT THE FACl,LITY 
(Important: Check all that apply.) 

3.1 the toxic chemical: 3.2 Process the toxic chemical: 3.3 Otherwise use the toxic chemical: 

''c.O 
d.o 
··D f.o 

b. Import 

l,f produce or import: 

For on-site use/processing 

For sale/distribution 

As a byproduct 

As an Impurity 

a.o 
b.o c.o 
d.o 

As a reactant 

As a formulation component 

As an article component 

Repackaging 

a.o 
b.o c.o 

As a chemical processing aid 

As a manufacturing aid 

Ancillary or other use 

SECTION 4. MAXIMUM AMOUNT OF THE TOXIC CHEMICAL ONSITE AT ANY TIME DURING THE CALENDAR YEAR 

4.1 (Enter two-digit code from instruction package.) 

5.1 

5.2 

Fugitive or non-point 
air emiss,ions 

Slack or point 
air emissions 

NAO 

NAO 

5.3 Discharges to receiving streams or 
water bodies (enter one name per box) 

Stream or water Body Name 

5.3.1 

5.3.2 

5.3.3 

5 4 1 
Underground Injection onsite 

• • to Class I Wells 

5 4 2 
Underground Injection ons!te 

• • to Class 11-V Wells 

NAO 

NAO 

A. Total Release (pounds/year) 

(Enter range code or estimate*) 

B. Basis of Estimate 

(enter code) 

, If addlllonal'pages of Part II, Section 5.3 are attached, Indicate the total number of pages In this box 

an,d Indicate the Part II, Section 5.~page number In, this box. D (example: 1,2,3, etc) 

EPA form 9350-1(Rev. 04/97) - Previous editions are obsolete. * Range Codes: A= 1 • 1 O pounds; B= 11- 499 pounds; C= 500 • 999 pounds. 



TRI Facility ID Number 

EPA FORNI R 

PART II. CHEMICAL - SPECIFIC INFORMATION (CONTINUED) Toxic Chemical, Category, or Generic Name 

SECTION 5. QUANTITY OF THE TOXIC CHE:MICAL ENTERING EACH ENVIRONMENTAL MEDIUM ONSITE (Continued) 

5.5 Disposal to land onsite 

5.5.1A RCRA Subtitle C landfills 

5.5.18 Other landfills 

5.5.2 Land treatment/application 
farming 

5.5.3 Surface lmpoundment 

5.5.4 Other disposal 

NA A. Total Release (pounds/year) (enter range 
code* or estimate) 

D 
D 
D 
D 
D 

B. Basis of Estimate 
(enter code) 

SECTION 6. TRANSFERS OF THE TOXIC CHEMICAL IN WASTES TO OFF-SITE LOCATIONS 

6.1 DISCHARGES TO PUBLICLY OWNED TREATMENT WORKS (POTWs) 

6.1.A Total Quantity Transferred to POTWs and Basis of Estimate 

6.1.A.1. Total Transfers (pounds/year) 6.1.A.2 Basis of Estimate 

(enter range code* or .estimate) (enter code) 

POTWName 
6.1.8. 

POTW Address 

City State County 

6.1.8. 
POTW Name -

POTW Address 

City State County 

If additional pages of Part II, Section 6.1 are attached, [ndicate the total number of pages 

in this box C=:Jand indicate the Part II, Section 6.1 page number in this box C=:J (example: 1,2,3, etc.) 

SECTION 6.2 TRANSFERS TO OTHER OFF-SITE LOCATIONS 

6.2. _ Off-Site EPA Identification Number (RCFtA ID No.) 

Off-Site Location Name 

Off-Site Address 

City State County 

Is location under control of reporting facility or parent company? Oves 

Zip 

Zip 

Zip 

ONo 

EPA Form 9350-1 (Rev.04/97) - Previous editions are obsolE~te. •Range Codes: A= 1 - 10 pounds; B = 11 - 499 pounds; C = 500 - 999 pounds. 
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EPA FORMR 
TRI Facility ID Number 

PART II. CHEMICAL-SPECIFIC INFORMATION {CONTINUED) Toxic Chemical, Category or Generic Name 

SECTION 6.2 TRANSFERS TO OTHER OFF-SITE LOCATIONS (Continued) 
A. Total Transfers (pounds/year) B. Basis of Estimate C. Type of Waste Treatment/Disposal/ 

(enter range code" or estimate) (enter code) Recycling/Energy Recovery (enter code) 

1. 1. 1. M 

2. 2. 2. M 

3. 3. 3. M 
4,, 4. 4. M 

6.2._ Off-Site EPA Identification Number (RCRA ID No.) I 
otf·Slte location Name I 
otf·Site Address 

City I I State I I County I I zip I 
Is location under control of reporting facility or parent company? I l Yes r l No 

A. Total Transfers (pounds/year) B. Basis of Estimate C. Type of Waste Treatment/Disposal/ 
(enter range code* or estimate) (enter code) Recycling/Energy Recovery (enter code) 

1. 1. 1. M 
2. 2. 2. M 
3. 3. 3. M 

I ·~ 4. 4. M 

SECTION 7A. ON-SITE WA.STE TREATMENT METHODS AND EFFICIENCY 

D Not Applicable (NA) -
Check here if no on-site waste treatment is applied to any 

waste stream containing the toxic chemical or chemical category. 

a. General b. Waste Treatment Method(s) Sequence c. Range of Influent d. Waste Treatment e. Based on 
Waste Stream [enter 3-character code(s)] Concentration Efficiency Operating Data ? 

(enter code) Estimate 

7A.1a 7A.1b I 1 2 7A.1c 7A.1d 7A.1e 

3 4 5 Yes No 
% D D 6 7 8 

7A.2a 7A.2b I 1 2 7A.2c 7A.2d 7A.2e 

3 4 5 Yes No 
% D D 6 7 8 

7A.3a 7A.3b I 1 2 7A.3c 7A.3d 7A.3e 

3 4 5 Yes No 
% D D 6 7 8 

7A.4a 7A.4b I 1 2 7A.4c 7A.4d 7A.4e 

3 4 5 Yes No 

6 7 8 
% D D 

7A.5a 7A.5b I 1 2 7A.5c 7A.5d 7A.5e 

3 4 5 Yes No 

6 7 8 
% D D 

If additional, pages of Part II, Section 6.217 A are attached, indicate the total number of pages in this box LJ 
and Indicate the Part II, Section 6.2nA page number in this box: 0 (example: 1,2,3, etc) 

EPA Form 9350-1 (Rev. 04/97) - Previous editions are obsolete. *Range Codes: A= 1 - 10 pounds; B = 11 - 499 pounds; C = 500 - 999 pounds. 
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EPA FORM R TRI Facility ID Number 

PART II. CHEMICAL-SPECIFIC INFORMATION (CONTINUED) 
Toxic Chemical, Category or Generic Name 

SECTION 78. ON-SITE ENERGY RECOVERY PROCESSES 

D Not Applicable (NA) -
Check here if no on-site energy recovery is applied to any waste 

stream containing the toxic chemical or chemical category. 

Energy Recovery Methods [enter 3-character code(s)] 

1 I I 2 I I 3 I I 4 I I 
SECTION 7C. ON-SITE RECYCLING PROCESSES 

D Not Applicable (NA) - Chee~ here if no on-site recycling is applied to any waste 

stream containing the to:<ic chemical or chemical category. 

Recycling Methods [enter 3-character code(s)] 

1. I I 2. I I 3. I I 4. I I 5. I I 
; 

6. I I 7. I I 8. I I 9. I I 10. I I 
SECTION 8. SOURCE REDUCTION AND RE:CYCLING ACTIVITIES 

C1JlumnA Column B Column C Column D 

Prior Year Current Reporting Year Following Year Second Following Year 
(pounds/year) (pounds/year) (pounds/year) (pounds/year) 

8.1 Quantity released ** 

8.2 Quantity used for energy recovery 
onsite 

8.3 Quantity used for energy recovery 
offsite 

8.4 Quantity recycled onsite 

8.5 Quantity recycled offsite 

8.6 Quantity treated onsite 

8.7 Quantity treated offsite 

Quantity released to the environment as a result of remedial actions, 
8.8 catastrophic events, or one-time events not associ~1ted with production 

processes (pounds/year) 

8.9 Production ratio or activity index 

Did your facility engage in any source reduction activities for this chemical during the reporting year? If not, 

8.10 
enter "NA" in Section 8.10.1 and answer Section 8.11. 

Source Reduction Activities Methods to Identify Activity (enter codes) 
[enter code(s)] 

8.10.1 a. b. c. 

8.10.2 a. b. c . ... 
8.10.3 a. b. c. 

8.10.4 a. b. c. 

Is additional information on source reduction, recycling, or pollution control activities YES NO 
8.11 included with this report ? (Check one box) D D 
••Report releases pursuant to EPCRA Section 329(8) including "any sP.illing, leaking, pumping, pouring, emitting, emptying, discharging, 

injecting, escaping, leaching, dumping, or disposing into the environment." Do not include any quantity treated onsite or offstte. 

EPA Form 9350-1 (Rev. 04/97) -__ Previous editions are obsolete. 



(IMPORTANT: Type or print; read instructions before completing form) Form Approved OMB Number: 2070-0143 Page _1_of 

~ United States TOXIC CHEMICAL RELEASE INVENTORY 
0 Environmental Protection Agency FORM A 

WHERE TO SEND COMPLETED FORMS: 1. EPCRA Reporting Center 2. APPROPRIATE STATE OFFICE Enter "X" here if this I 
P.O Box 3348 (See instructions in Appendix F) is a revision 

Merrifield, VA 22116-3348 For EPA use only I 
ATTN: TOXIC CHEMICAL RELEASE INVENTORY 

Important: See instructions to determine when "Not Applicable (NA}" boxes should be checked. 

PART I. FACILITY IDENTIFICATION INFORMATION 

SECTION 1. REPORTING YEAR 

SECTION 2. TRADE SECR~T INFORMATION 

Are you claiming the toxic chemical Identified on page 2 trade secret? Is this copy D Sanitized D Unsanitized 
2.1 D Yes (Answer question 2.2; D No (Do not answer 2.2; 2.2 

Attach substantiation forms) Go to Section 3) (Answer only if "YES" in 2.1) 

SECTION 3. CERTIFICATION (Important: Read and sign after completing all form sections.) 
I hereby certify that to the best of my knowledge and belief, for each toxic chemical listed in the statement, the annual reportable 
amount as deflfled in 40 CFR 372.27 (a), did not exceed 500 pounds for this reporting year and that the chemical was 
manufactured, processed, or otherwise used in an amount not exceeding 1 million pounds during this reporting year. 

Name and official title of owner/operator or senior management official: Signature: Date Signed: 

SECTION 4. FACILITY IDENTIFICATION 

4.1 TRI Facility ID Number 

Facility or Establishment Name I Facility or Establishment Name or Mailing Address(if different from street address) 1. 

~ Mailing Address I 

Chy/CounlytStale/Zlp Code I City/County/State/Zip Code I 

4.2 This report contains information for: !l!Di:lQi:lii!Dt : check c if applicable) I c. 
D AFederal 

facility 

4.3 Technical Contact Name I 
I Telephone Number (include area code~ 

I 
4.4 Intentionally left blank 

4.5 SIC Code (s) (4 digits) I a. b. c. d. e. f. 

I Degrees I Minutes Seconds Degrees Minutes Seconds 
4.6 Latitude 

I I Longitude 

4.7 Oun & Bradstreet 4 s I EPA Identification Number 4 g I Facility NPDES Permit 
4.101 

Underground Injection Well Code 
Number(s) (9 digits) • (RCRA l.D. No.) (12 characters) • Number(s) (9 characters) (UIC) 1.0. Number(s) (12 digits) 

•• a. a. a. 
b. b. b. b. 

SECTION 5. PARENT COM!'.> ANY INFORMATION 
., 5.1 Name of Parent Company I NA D 

5.2 Parent Company's Dun & Bradstreet Number NA DI ' 

EPA FOflll 9350-2 

I Iii 111':' 



lMPORTANT: Type or print: read instructions before completin1l form Page ot 
EPA FORM A 

PART II. CHEMICAL IDENTIFICATION TRIFID: 

SECTION 1. TOXIC CHEMICAL IDENTITY Report_ of -
CAS Number (Important: Enter only one number exactly as It app<•ars on the Section 313 list. Enter category code if reporting a chemical category.) 

1.1 

1.2 
Toxic Chemical or Chemical Category Name (Important: !Enter only one name exactly as it appears on the Section 313 list.) 

---

1.3 
Generic Chemical Name (Important: Complete only if Part I, Section 2.1 is checked "yes". Generic Name must be structurally descriptive). 

SECTION 2. MIXTURE COMPONENT IDENTITY (Important: DO NOT complete this section if you completed Section 1 above.) 

2.1 
Generic Chemical Name Provided by Supplier (Important: Maximum of 70 characters, including numbers, letters, spaces, and punctuation.) 

SECTION 1. TOXIC CHEMICAL IDENTITY Report_ of -
CAS Number (Important: Enter only one number exactly as It appears on the Section 313 list. Enter category code if reporting a chemical category.) 

1.1 

1.2 
Toxic Chemical or Chemical Category Name (Important: Enter only one name exactly as it appears on the Section 313 list.) 

1.3 
Generic Chemical Name (Important: Complete only if Part I, Section 2.1 is checked "yes". Generic Name must be structurally descriptive). 

SECTION 2. MIXTURE COMPONE:NT IDENTITY (Important: DO NOT complete this section if you completed Section 1 above.) 

2.1 
Generic Chemical Name Provided by Supplier (Important: Maximum of 70 characters, including numbers, letters, spaces, and punctuation.) 

SECTION 1. TOXIC CHEMICAL IDENTITY Report_ of -
CAS Number (Important: Enter only one number exactly as It appears on the Section 313 list. Enter category code if reporting a chemical category.) 

1.1 

1.2 
Toxic Chemical or Chemical Category Name (Important: Enter only one name exactly as it appears on the Section 313 list.) 

1.3 
Generic Chemical Name (Important: Complete only if Part I, Section 2.1 is checked "yes". Generic Name must be structurally descriptive). 

SECTION 2. MIXTURE COMPONENT IDENTITY (Important: DO NOT complete this section if you completed Section 1 above.) 

2.1 
Generic Chemical Name Provided by Supplier (Important: Maximum of 70 characters, including numbers, letters, spaces, and punctuation.) 

SECTION 1. TOXIC CHEMICAL IDENTITY Report_ of -
CAS Number (Important: Enter only one number exactly as it appears on the Section 313 list. Enter category code if reporting a chemical category.) 

1.1 

1.2 
Toxic Chemical or Chemical Category Name (Important: Enter only one name exactly as it appears on the Section 313 list.) 

1.3 
Generic Chemical Name (Important: Complete only if P.art I, Section 2.1 is checked "yes". Generic Name must be structurally descriptive). 

SECTION 2. MIXTURE COMPONENT IDENTITY ,[Important: DO NOT complete this section if you completed Section 1 above.) 

2.1 
Generic Chemical Name Provided by Supplier (Important: Maximum of 70 characters, including numbers, letters, spaces, and punctuation.) 

... , ~ --

EPA Form 9350-2 , (Make additional copies of this page, if needed) 
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