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Background

The Toxics Release Inventory (TRI) is a publicly
available database that contains information on
toxic chemical releases and other waste manage-
ment activities reported annually by certain covered
industries as well as by federal facilities. This
inventory was established under the Emergency
Planning and Community Right-to-Know Act of
1986 (EPCRA), which requires facilities to use
their best readily available data to calculate their
releases and other waste management estimates. If
facilities do not have actual monitoring data
required under other laws, submitted values are
derived from various estimation techniques. There
are now more than 650 toxic chemicals and toxic
chemical categories on the list of chemicals that
must be reported to EPA and the States under the
EPCRA/TRI Program.

A facility must report to TRI if it meets the follow-
ing three criteria:

* Conducts manufacturing operations within
Standard Industrial Classification (SIC) codes 20
through 39 or, beginning in the 1998 reporting
year, if it is in one of the following industry cate-
gories: metal mining, coal mining, electric utili-
ties that combust coal and/or oil, chemical
wholesale distributors, petroleum terminals and
bulk storage facilities, Resource Conservation
and Recovery Act (RCRA) subtitle C hazardous
waste treatment and disposal facilities, and sol-
vent recovery services. Also, federal facilities
must report to TRI regardless of their SIC code
classification;

* Has 10 or more full-time employee equivalents;
and

 For all but certain persistent bioaccumulative

toxic (PBT) chemicals, manufactures or process-
es more than 25,000 pounds or otherwise uses
more than 10,000 pounds of any listed chemical
during the calendar year.

For the 2000 reporting year, the reporting criteria
were changed for certain PBT chemicals. TRI was
expanded to include new PBT chemicals and
reporting thresholds were lowered for both the
newly-added PBT chemicals and certain PBT
chemicals already on the TRI list. In a rule (64 FR
58666) finalized on October 29, 1999, EPA added
six PBT chemicals and one PBT chemical category.
Two of the chemicals were added to the Polycyclic
Aromatic Compounds category. PBT chemicals per-
sist and bioaccumulate in the environment and they
have the potential to pose greater exposure to
humans and the environment over a longer period
of time, making even small quantities of these
chemicals of concern. Therefore, EPA established
thresholds lower than the 25,000 pounds and 10,000
pounds. For those chemicals that are persistent and
bioaccumulate, a threshold of 100 pounds manufac-
tured, processed or otherwise used was established.
For the subset of PBT chemicals that are highly per-
sistent and highly bioaccumulative, a threshold of
10 pounds was established. In addition, because
dioxins are highly persistent and highly bioaccumu-
lative, but are generally produced in extremely
small amounts, the threshold for dioxin and dioxin-
like compounds was set at 0.1 gram.

2000 DATA RELEASE

The time period covered for the 2000 data release is
the reporting year 2000. A reporting year is the
same as a calendar year. The 2000 data were sub-
mitted to EPA by July 1, 2001 and are the focus of
this report. The Public Data Release report is an
analysis of the 2000 TRI data and trends in the data
from 1988 to 2000.

2000 Toxics Release Inventory Public Data Release
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For the 2000 reporting year, certain PBT chemicals
(see above) were added to the list of TRI chemicals.
Also, as part of the October, 1999 PBT chemical
rule, EPA added vanadium compounds to the TRI
list and changed the reporting qualifier for vanadi-
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comparisons of 2000 data with prior years do not
include persistent bioaccumulative toxic chemicals
subject to the October 1999 PBT chemical rule, or
vanadium and vanadium compounds since reporting
thresholds or reporting definitions for these chemi-

um (already on the list of TRI chemicals) from
“fume or dust” to “except when contained in an
alloy.” Vanadium and vanadium compounds have Total On-site and Off-site Releases,
not been classified as PBT chemicals. 2000

In 2000, 23,484 facilities submitted 91,513 forms.
On- and off-site releases for all TRI industries
totaled 7.10 billion pounds for 2000. The manufac-
turing industries accounted for 32 percent of this
total. Among the new industries, metal mining
accounted for 47 percent and electric utilities
accounted for 16 percent of this total. (See Table
ES-1 and Figure ES-1.)

cals have changed.

The 1998, 1999 and 2000 data include reporting by
the "original" industries (the manufacturing sector
which has been reporting since 1987) as well as the
"new" industries, which have been reporting since
1998. Those federal facilities reporting activities
within the new industry sectors are included in the
“new” industries. Otherwise federal facilities are
included in the original industries. The analysis of
trends in the TRI data from 1988 to 2000 only
includes the "original” industries and those listed
chemicals that have been reportable since 1988.

On-site air emissions were 1.90 billion pounds, 27
percent of total releases. More than half (58 per-
cent) of all air emissions were reported by the man-
ufacturing industries. Electric utilities accounted for
another 41 percent. The other largest type of release
was on-site land releases, primarily from metal min-
ing. Metal mines reported about 80 percent of the
total of 4.13 billion pounds of on-site land releases.
RCRA subtitle C landfills accounted for 206.5 mil-

Year-to-year comparisons must be based on a con-
sistent set of chemicals and reporting industries to
assure that any changes in releases or other waste
management data do not simply reflect changes in
reporting requirements from year to year. Thus,

Table ES-1: TRI On-site and Off-site Releases by Industry, Original* (Manufacturing) and New Industries, 2000

On-site Rel
Off-site
Underground Injection On-site Land R Releases
RCRA Transfers Off-] Total Qn- and
Total Total Total Air{ Surface Water Class II-V Subtitie C  Other On-site|  Total On-site site to| Off-site
SIC Code Industry Facilities Forms Emissions Discharges| Class | Welis Wells| Landfills Land Rel Rel p 1 Rel
Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds
120-39 Manufactunng Industries 21,352 74,131} 1,106,587,862; 255,370,170] 207,059,365 236,937| 10,469,795 294,709,557| 1,874,433,686] 409,966,012 2,284,399,698|
10 Metal Mining 97 678 3,142,461 492,008 0 37614017 0 3,315,896,409| 3,357,144,895 620,418 3,357.765,313|
12 Coal Mining 8 271 1,183,965 741,153 14,399 208,453 0 13,820,012 15,967,981 20] 15,968,001
491/493 Electric Utiities 706 6,210 787,819,955 4,206,628 0 0 1,373,383 287,498,849 1,080,898,816 71,343,970| 1,152,242,786
5169 Chemical Whotesale 467 3,446 1,361,672 4,753 0 0 0 63,151 1,429,576 182,215 1,611,790
Distnbutors
5171 Petroleum Termmnals/Bulk 566 4,096 3,362,183 21,909 0 0] 486 36 648 3,421,228 456,862 3,878,087
Storage
4953/7389 Hazargdous Waste/Salvent 215 2,681 948,196, 45763 33,903,476 0| 194,611,003 12,922,792 242,431,230{ 42,519,359 284,950,589
Recovel
Totat i 23,484 91,513] 1,904,406,293| 260,882,385 240,977,239 38,059,407 206,454,666 3,924,947 419| 6,575,727,410| 525,088,854 7,100,816,264

Note' On-site Releases are 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 sohdification/stabilizatton and for wastewater treatment, including to POTWs Off-site Releases do not include transfers to disposal
sent to other TRI facilities that reported the amount as an on-site release

Faciliies/forms are included in the original industry category If they did not report a new industry SIC code Facilities/forms are included in the new industry category If the
facility/form has a new industry SIC code and no SIC code in 20-39 if the facility reported in any year prior 1o 1998 and the facility/form has a combination of originat and
new Industry SIC codes, then the facility/form i1s included in the onginal Industry category If the facility reported for the first time in 1998 or later and the facility/form has a
combination of original and new industry SIC codes, then the facility/form 1s included i the new industry category

One facility, Phelps Dodge Miami of Claypool, AZ, that reported under SIC code 33 and SIC code 10 1n 2000 and previous years has been included in the new industry cate-
gory SIC code 10 for the purpose of this analysis

*Original Industries include faciliies in manufacturing SIC codes 20-39 as well as federal facilities that report activities 1n the manufacturing SIC codes or activities not falling
within the new industry SIC Codes
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Figure ES-1: TRI Total Releases by Industry,
Original (Manufacturing) and New
Industries, 2000
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TRI Total Releases, 2000 7 10 billion pounds

Note: On-site Releases are 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/stabi-
lization and for wastewater treatment, including to POTWs Off-site Releases

do not include transfers to disposal sent to other TRI facilities that reported
amount as an on-site release

the

lion pounds of on-site land releases and other on-
site land releases accounted for 3.92 billion pounds.

Releases also include transfers of TRI chemicals in
waste sent off-site for disposal to such sites as land-
fills and underground injection wells. The manufac-
turing industries reported more than three-quarters
(78 percent) of these off-site releases, nearly 410.0
million pounds of the 525.1 million pounds of total
off-site releases reported by all TRI industries.

On- and Off-site Releases of PBT
Chemicals

PBT chemicals accounted for 12.1 million pounds
of total on- and oft-site releases in 2000. On-site
land releases were 44 percent of the total. Air emis-
sions of PBT chemicals in 2000 were 2.2 million
pounds, 18 percent of the total. Surface water dis-
charges and underground injection of PBT chemi-
cals in 2000 totaled less than 45,000 pounds. Of the
on-site land releases, RCRA subtitle C landfills

Table ES-2: TRI On-site and Off-site Releases, PBT Chemicals, 2000

On-site Releases
Off-site
Underground Injection| _ On-site Land Releases Rel

Surface RCRA Other On-site Transfers Off-] Total On- and
CAS Total Total Air Water| Class | Class II-V| Subtitle C Land| Total On-site site to] Off-site

Number Chemical Forms| Emissions| Discharges| Wells Wells| Landfills Rel Rel Disp | Rel
Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds
-- Dioxin and Dioxin-ltke compounds* 1,274 11.51 4.58 0.63 0.27 10.81 73.46 101.24 118.85 220.09

- Dioxin and dioxin-like compounds (in grams)* 1,274 5217775 2,075634 | 284 112 121 080 4903737 33313286 | 45915624 53,898 465 99,814 089

Mercury and Mercury Compounds 1,596 164,492 53 2,302.28| 1,93172 9,781.80 91,297.96 3,196,983 53| 3,466,789 83 849,872.31| 4,316,662.14
7439-97-6 Mercury 566 29,833 13 39231 1,121 00 25570 20,28078 18,164 40 70,047.32 24,480 28 94,5637.60
-- Mercury compounds 1,030 134,659 41 1,909 98 81072 9526 10 71,017 18 3,178,819 12 3,396,742 51 825,382 03| 4,222,124 54
Polycyclic Aromatic Compounds 3,550 1,916,436 42 18,137.05 000 10,000.00( 201,58164  115205.99| 2,261,361 11| 3,141,614.53| 5,402,975.63
191-24-2 Benzo(g,h,i)perylene 1.366 42,318 09 53122 000 000 976 14 5,236 07 49,061 52 116,927 71 165,989.23
-- Polycyclic aromatic compounds 2,184| 1,874,118 34 17,605 83 000 10,00000{ 200,605 50 109,969 93| 2,212,299 59| 3,024,686 82| 5,236,986 40
1336-36-3 Polychlorinated Biphenyls (PCBs) 171 5,854.15 28 82 0.60 0.00| 1,371,343.20 57,544.00| 1,434,770 77 26,146.07| 1,460,916 85
Pesticides 138 6,339 64 330.62 3.16 000 33,707.32 28,498.00 68,878.74 13,564.60 82,443.34
309-00-2 Aidrin 11 079 000 000 000 2,342 00 0.00 234279 258 2,345 37
57-74-9 Chlordane 21 1370 000 000 000 8,947 74 000 8,961 44 828 59 9,790 03
76-44-8 Heptachior 15 660 000 000 000 2,372 56 000 2,379 16 22187 2,601 03
465-73-6 Isodrin 6 005 000 295 000 000 000 300 000 300
72-43-5 Methoxychlor 20 59 83 000 000 000 2,569 00 000 2,628 83 31.75 2,660 58
40487-42-1 Pendmethalin 18 73354 32900 000 000 33200 20,343 00 21,737 54 9,555 00 31,292 54
8001-35-2 Toxaphene 16 2098 162 o1 000 5,928 02 000 5,950 83 176 14 6,126 97
1582-09-8 Trifluralin 31 5504 15 000 000 000 11.216 00 8,155 00 2487515 2,748 67 27,623 82
Other PBTs 172 63,976 18 515.28 60 27 0.02 17,578.20 205,422 10 287,552 06 551,362.24 838,914 30
118-74-1 Hexachlorobenzene 100, 1,426 24 33144 4837 002 16,955 00 5,745.20 24,506 26 13,021 04 37,527 30
29082-74-4 Octachlorostyrene 4 000 000 000 000 000 148 30 148 30 436 90 58520
608-93-5 Pentachiorobenzene 20 162 54 173 85 11 90 000 623 20 1,999 60 2,971.09 355 00 3,326 09
79-94-7 Tetrabromobisphenol A 48 62,387 41 10 00 000 000 000 197,529 00 258,926 41 537,549 30 797,47571
Total 6,901} 2,157,110 44 21,318 64| 1,996 38 19,782.08| 1,715,51914 3,603,727.08| 7,519,453 76| 4,582,678 60| 12,102,132 35

Note: On-site Releases are 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 Off-site Releases do not include transfers to disposal

sent to other TRI Faciittes that reported the amount as an on-site release

* The chemical category dioxin and dioxin-like compounds 1s reported in grams Where the category dioxin and dioxin-like compounds 1s shown on a table with other TRI
chemicals, 1t 1s presented in pounds The grams are converted to pounds by multiplying by 0 002205
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accounted for 1.7 million pounds, with other on-site
land releases (e.g, surface impoundment, other
landfills, land treatment) totaling 3.6 million
pounds. Off-site releases (transfers to disposal) con-
stituted 4.6 million pounds, 38 percent of the total
releases for PBT chemicals. (See Table ES-2.)

Of the 12.1 million pounds of total on- and off-site
releases of PBT chemicals, polycyclic aromatic
compounds constituted almost 45 percent, mercury
and mercury compounds almost 36 percent, and
polychlorinated biphenyls (PCBs) 12 percent.

Forms for the dioxin and dioxin-like compounds
category represented 18.5 percent (1,274 out of
6,901) of all the PBT chemicals forms for 2000.
Dioxin and dioxin-like compounds are reported in
grams and subject to a lower reporting threshold
(0.1 grams) than the other PBT chemicals. Over
99,814 grams of total releases of dioxin and dioxin-
like compounds were reported for 2000. Over half
(54.0 percent) were released off-site as transfers to
disposal. Of the on-site releases, most (72.6 per-
cent) were other on-site land releases, that is on-site
land releases to other than RCRA subtitle C
landfills, such as other types of landfills, surface
impoundments, and land treatment.

More detailed information on releases of PBT
chemicals, including dioxin and dioxin-like com-
pounds, can be found in Chapter 3 of this report.

On- and Off-site Releases by State

Nevada, followed by Utah, Arizona, Alaska and
Texas were the five states with the largest total on-
and off-site releases of chemicals in 2000. The first
four states were ranked highest due to reporting by
mining facilities in the states. Texas ranked high
because of reporting by manufacturing facilities.
(See Table ES-3.)

Nevada was the state with the largest total releases
reported by new industries. New industry facilities
in Nevada reported 1.00 billion pounds of total
releases, over 20 percent of all releases reported by
new industries. Utah had the second largest total
releases reported by new industries, with 849.8 mil-

2000 Toxics Release Inventory Executive Summary

lion pounds, over 17 percent of the total releases
reported by new industries. Two other states had
over 500 million pounds reported by new industries:
Arizona with 705.3 mullion pounds and Alaska with
533.5 million pounds.

Texas was the state with the largest total releases
reported by original (manufacturing) industries.
Manufacturing industry facilities in Texas reported
245.8 million pounds of total releases, almost 11
percent of all releases reported by the manufactur-
ing industries. Pennsylvania, Ohio, Louisiana and
Indiana all had over 130 million pounds of releases
reported by manufacturing industries, each repre-
senting about 6 percent of total releases by manu-
facturing industries in 2000. Manufacturing
industry facilities in Pennsylvania reported 139.3
million pounds, those in Ohio reported 137.1 mil-
lion pounds, those in Louisiana reported 135.2 mil-
lion pounds and those in Indiana reported 134.3
million pounds.

Waste Management Data, 2000
All TRI Chemicals

A total of 37.89 billion pounds of TRI chemicals in
production-related waste was reported as managed
during 2000. Nearly 84 percent of the production-
related waste in 2000 was managed by manufactur-
ing industry facilities. Metal mines reported another
9 percent, and electric utilities reported managing
just over 4 percent. (See Table ES-4 and Figure
ES-2.)

Over 14.78 billion pounds of total production-relat-
ed waste were treated on-site in 2000, representing
39 percent of all production-related waste. For man-
ufacturing industries, waste treated on-site repre-
sented 43 percent of their reported
production-related waste and recycled on-site repre-
sented 30 percent. Metal mining reported the largest
amount of production-related waste of the new
industries; 91 percent of this industry’s waste was
released on- or off-site. Electric utilities, the new
industry sector with the second largest production-
related waste, released (on- and oft-site) 70 percent
of its production-related waste.

ES-4
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Table ES-3: TRI Total Releases by State, Original (Manufacturing) and New

Industries, 2000

State Original Industries New Industries All TRI Industries
Pounds Rank Pounds Rank Pounds Rank

Alabama 77,329,585 9 73,307,119 11 150,636,704 12

Alaska 1,976,440 a7 533,512,830 4 535,489,271 4

American Samoa
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Guam

Hawail

Idaho

lihinois

Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missour
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Northern Marianas
Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virgin Islands
Virginia
Washington
West Virginia
Wisconsin
Wyoming
Total

16,780 53
39,383,505 22
47,564,128 19
39,960,263 21

6,932,142 39
6,384,133 41
8,240,553 38

13,257 54
74,234,577 10
61,702,191 13

1] -
501,163 51
25,301,075 29
94,014,634 8
134,272,453 5
33,584,800 24
28,697,983 26
40,702,871 20
135,215,670 4
10,371,598 37
15,722,576 35
5,670,598 42
59,973,529 14
19,532,793 32
64,402,242 1
58,417,546 16
51,864,792 18
21,144,939 31
4,457,939 43
2,855,010 45
18,499,140 33
839,391 49
30,389,315 25
61,930,420 12
2,228,963 46
0 -
137,075,843 3
23,679,590 30
26,990,431 27
139,337,978 2
6,403,284 40
1,198,732 48
59,046,658 15
3,977,765 44
98,979,347 7
245,761,545 1
106,141,261 6
401,956 52
654,616 50
57,791,987 17
26,066,915 28
17,529,931 34
37,918,089 23
11,114,777 36
2,284,399,698

0 -
705,336,645 3
3,870,334 45
35,649,083 23
23,668,364 27
2,362,469 47
5,360,453 44
53,008 52
69,422,519 15
60,506,600 18
224,283 50
772,808 48
51,367,069 22
56,326,276 19
69,824,616 14
9,840,738 37
9,649,399 38
60,728,061 17
19,306,965 30
225,806 49
29,471,717 25
7,326,029 41
80,216,465 9
13,470,424 32
16,681,199 31
72,539,700 12
70,284,647 13
8,916,445 40
1,003,811,775
3,305,851 46
10,511,310 35
124,369,822
30,146,954 24
95,349,390 7
21,971,456 28
7,990 54
145,944,153 5
9,323,277 39
55,169,231 21

-

[o2]

86,574,799 8
12,211,705 33
76,818 51

20,322,166 29

5,627,988 43

63,876,540 16

55,757,413 20

849,800,537 2
0

31,174 53
24,402,215 26
5,640,960 42
80,183,672 10
11,760,631 34
10,016,671 36
4,816,416,567

16,780 55
744,720,149 3
51,434,462 29
75,609,346 27
30,600,506 37
8,746,602 47
13,601,006 43
66,265 54
143,657,096 14
122,208,791 18
224,283 53
1,273,971 50
76,668,144 26
150,340,910 13
204,097,069 8
43425537 32
38,347,383 33
101,430,933 20
154,522,635 11
10,597,403 45
45,194,293 31
12,996,627 44
140,189,994 15
33,003,217 34
81,083,440 24
130,957,247 16
122,149,439 19
30,061,384 38
1,008,269,713 1
6,160,861 48
29,010,449 39
125,209,213 17
60,536,268 28
157,279,810 10
24,200,419 40
7,990 56
283,019,996 6
33,002,867 35
82,159,662 23
225,912,777 7
18,614,988 42
1275550 49
79,368,824 25
9,605,753 46
162,855,887 9
301,518,958 5
955,941,798 2
401,956 52
685,790 51
82,194,202 22
31,707,875 36
97,713,602 21
49,678,719 30
21,131,448 41
7,100,816,264

Note: On-site Releases are from Section 5 of Form R Off-site Releases are from Section 6 (transfers off-site to dispos-

al) 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 do not include transfers to disposal sent to other TRi
facilities that reported the amount as an on-site release

2000 Toxics Release Inventory Public Data Release
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Figure ES-2: TRI Total Production-related Waste
Managed, Original (Manufacturing) and New
Industries, 2000
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004%

Metal Mining
91%
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Industries
83 8%

TRI Total Production-related Waste Managed, 2000 37 89 billion pounds

Note: Data are from Section 8 of Form R for year indicated

PBT Chemicals

Production-related waste for PBT chemicals totaled
71.6 million pounds for 2000. Almost two-thirds of
the waste was treated on-site, another 17 percent
was released on- and off-site, 11 percent was
burned for energy recovery on-site, and 5 percent
was recycled on-site. (See Table ES-5.)

2000 Toxics Release Inventory Executive Summary

Almost 43.0 million pounds of production-related
waste of polycyclic aromatic compounds, represent-
ing 60 percent of all production-related waste of
PBT chemicals, was reported in 2000. Almost 60
percent of the production-related waste of poly-
cyclic aromatic compounds was treated on-site.
Another 18 percent was burned for energy recovery
on-site and 13 percent was released on- and off-site.

Production-related waste of polychlorinated
biphenyls (PCBs) was 13.7 million pounds, consti-
tuting 19 percent of all production-related waste of
PBT chemicals in 2000. Almost 87 percent of the
production-related waste of polychlorinated
biphenyls was treated on-site. Production-related
waste of mercury and mercury compounds was 4.9
million pounds, representing almost 7 percent of all
production-related waste of PBT chemicals in 2000.
Most (83 percent) of the production-related waste
of mercury and mercury compounds was released
on- and off-site.

Production-related waste for the dioxin and dioxin-
like compounds totaled 393,963 grams for 2000.
Dioxin and dioxin-like compounds are reported in
grams and subject to a lower reporting threshold
(0.1 grams) than the other PBT chemicals. Two-
thirds (63 percent or 249,513 grams) of the total
production-related waste of dioxin and dioxin-like

Table ES-4: Quantities of TRI Chemicals in Waste by Industry, Original (Manufacturing) and New

Industries, 2000
Recycled Energy Recovery Treated
Non-
Quantity| Total Production production-
Released On-| related Waste| related Waste
SIC Code Industry 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
20-39 Manufactunng Industnes |  9,653,794,985  2,159,966,719 2,686,643,776 549,039,983) 13,778,146,072 571,431,526} 2,335,337,556] 31,734,060,618 39,973,193
10 Metal Mining 32,398,053 2,042,398 0 0 258,763,697 166,274 3,138,140,726 3,431,511,148| 219,374,009
12 Coal Mining 35,718 7,774 0 0 358,555 0 15,985,805 16,387,852 2,646,699
491/493 Electric Utilities 94,645 7,231,764 25,745 13,607 481,671,522 370,726 1,150,350,804 1,639,758,814 328,780
5169 Chermical Wholesale 7,548,921 153,469 0 9,957,310 574,681 3,028,130 1,517,566 22,780,077 170,919
Distributors
5171 Petroleum Terminals/Bulk 27,082,736 1,729,889 34,706 123,547 7,176,661 441,525 3,976,827 40,565,892 86,622
Storage
4953/7389 Hazardous Waste/Solvent 128,391,137 22,011,626 6,985,191 256,029,724 254,270,231 43,726,873 289,719,497 1,001,134,279 1,498,318
Recovery
Total 9,849,346,195  2,193,143,639 2,693,689,418 815,164,171| 14,780,961,420 618,865,054 6,935,028,782| 37,886,198,679| 264,078,540

Note: Data are from Section 8 of Form R for year indicated

Facilities/forms are included in the original industry category If they did not report a new industry SIC code Facilties/forms are ircluded in the new industry category If the
facility/form has a new industry SIC code and no SIC code in 20-39 If the facility reported in any year prior to 1998 and the facility/form has a combination of oniginal and
new Industry SIC codes, then the facility/form is included in the onginal industry category If the facility reported for the first time 1in 1998 or later and the facility/form has a
combination of original and new industry SIC codes, then the facility/form 1s included in the new industry category

One facility, Phelps Dodge Miami of Claypool, AZ, that reported under SIC code 33 and SIC code 10 in 2000 and previous years has been included in the new industry cate-
gory SIC code 10 for the purpose of this analysis
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compounds were treated on-site with most of the
remaining released on- and oft-site (105,710
grams).

More detailed information on releases and other
waste management of PBT chemicals, including
dioxin and dioxin-like compounds, can be found in
Chapter 3 of this report.

Waste Management by State

Facilities in Louisiana, followed by those in Texas,
Alabama, [llinois and Nevada, reported the largest
amounts of production-related waste in 2000. The
first four states ranked highest because of facilities
in the original industries and Nevada ranked fifth
because of facilities in the new industries. (See
Table ES-6.)

Louisiana was the state with the largest quantity of

waste, almost 30 percent of all production-related
waste reported by original industries in 2000. Texas,
with 4.4 billion pounds of production-related waste
from original industries, represented almost 14 per-
cent of the total for original industries. Three other
states also reported more than one billion pounds of
production-related waste from original industries:
Alabama with 2.81 billion pounds, Illinois with

1.51 billion pounds and Pennsylvania with 1.12

production-related waste reported by original indus-

tries. Original industry facilities in Louisiana
reported 9.39 billion pounds of production-related

billion pounds.

Nevada was the state with the largest quantity of
production-related waste reported by new indus-
tries. New industry facilities in Nevada reported
1.27 billion pounds of production-related waste,
over 20 percent of all production-related waste from
new industry facilities in 2000. Three other states
had more than 500 million pounds of production-
related waste reported by new industries: Arizona
with 722.2 million pounds, Utah with 672.4 million
pounds and Alaska with 534.2 million pounds.

Table ES-5: Quantities of TRI Chemicals in Waste, PBT Chemicals, 2000

Recycled Energy Recovery Treated

Total Non-
Quantity Production-|  production-
CAS Released On-| related Waste| related Waste
Number Chemical 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

-- Dioxin and Dioxin-like compounds* 981 001 004 440 550 18 71.16 233.09 868 69 59 14

- Dioxin and dioxin-like compounds (in grams)* 4,448 559 5393 19698 1,994612 249,513 356 32,271 529 105,709 934 393,963 081 26,821 006
Mercury and Mercury Compounds 646,940 05 161,929 47 7773 126.01 19,768 28 5,864.61| 4,041,157.67 4,875,863.82 18,143 88

7439-97-6 Mercury 30168287 64,71299 6773 69 01 36553 5,334 76 87,957 08 460,189 97 4,903 71
-- Mercury compounds 345,257 18 97,216 48 10 00 57 00 19,402 75 529 84| 3,953,200 59 4,415,673 84 13,240 17
Polycyclic Aromatic Compounds 2,932,858 97 622,842 53| 7,570,14581 212,142.99| 25,600,38212 257,264 86 5,744,191 79| 42,939,829.07 64,717 07

191-24-2 Benzo(g,h,i)perylene 100,105 08 9,925 22| 1,804,355 26 5,656 33| 1,451,368 24 2,665 42 167,216 09 3,541,291 65 639.53
-- Polycyclic aromatic compounds 2,832,75389 612,917 31| 5,765,790 55 206,486 66| 24,149,01388 254,599 44| 5,576,97570| 39,398,537 42 64,077 54
1336-36-3 Polychlorinated Biphenyls (PCBs) 358 00 752 65 1,41077 10,517 00| 11,906,010 41 288,78581| 1,481,21478| 13,689,049.42 22,122 52
Pesticides 11,501.00 000 1,569 00 983 00| 2,312,740 17 140,172 19 87,061.74 2,554,027 10 45.00

309-00-2 Aldrin 000 000 000 000 82,504 75 283.00 2,34532 85,133 07 000
57-74-9 Chlordane 000 000 230 00 000 812,322 92 5,686 05 9,010 26 827,249 23 000
76-44-8 Heptachlor 000 000 4200 000 237,739 73 3,773 30 2,394 03 243,949 06 000
465-73-6 Isodrin 000 000 000 000 6,603 84 000 300 6,606 84 000
72-43-5 Methoxychlor 000 000 22500 75500 290,474 16 431.60 2,682 64 284,568 40 000
40487-42-1 Pendimethalin 4,000 00 000 000 000 656,145 00 19,602 00 31,358 55 711,105 55 000
8001-35-2 Toxaphene 000 000 1,072 00 000 210,240 69 589 24 6,008 47 217,910 40 000
1582-09-8 Trifluralin 7,501 00 000 000 228 00 16,709 08 109,807 00 33,259 47 167,504 55 4500
Other PBTs 6,605.50  12,450.00 140,662 00 58,43400) 6,504,174.17 28,488 96 839,475.17 7,590,289 80 21,754.65
118-74-1 Hexachlorobenzene 6,00050 12,03900{ 140,66200 5658500{ 6,154,926 17 1946115 48,420 58 6,438,094 40 21,752 30
608-93-5 Octachlorostyrene 000 000 000 000 1900 000 585 20 604 20 000
79-94-7 Pentachiorobenzene 40 00 401 00 000 000 342,267 00 1,390 81 3,326 28 347,425 09 235
29082-74-4 Tetrabromobisphenol A 565 00 10 00 000 1,849 00 6,962 00 7,637 00 787,143 11 804,166 11 000
Total 3,598,273.32 797,974 66| 7,713,865 36 282,207 40{ 46,343,625.33  720,647.59| 12,193,334.24| 71,649,927 90 126,842 26

Note: Data are from Section 8 of Form R for year indicated

* The chemical category dioxin and dioxin-like compounds 1s reported In grams Where the category dioxin and dioxin-like compounds Is shown on a table with other TRI
chemicals, it i1s presented in pounds The grams are converted to pounds by multiplying by 0 002205
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Table ES-6: TRI Total Production-related Waste by State, Original (Manufacturing) and

New Industries, 2000
State Original Industries New Industries All TRI Industries
Pounds Rank Pounds Rank Pounds Rank
Alabama 2,808,342,440 3 89,020,397 18 2,897,362,837 3
Alaska 4,476,547 50 534,158,062 4 538,634,609 17
American Samoa 16,780 54 0 - 16,780 55
Arizona 173,627,053 29 722,224,982 2 895,852,035 10
Arkansas 382,791,579 20 83,798,618 20 466,590,197 20
California 385,346,048 19 85,273,713 19 470,619,761 19
Colorado 76,351,789 39 27,815,907 33 104,167,696 42
Connecticut 151,594,911 30 5,488,691 46 157,083,602 35
Delaware 146,640,101 31 5,969,759 45 152,609,860 36
District of Columbia 21,150 53 53,228 53 74,378 54
Florida 277,332,292 26 115,551,203 13 392,883,495 26
Georglia 448,129,555 15 65,180,615 23 513,310,170 18
Guam 0 - 224,641 51 224,641 53
Hawau 1,011,836 52 770,278 49 1,782,114 52
idaho 68,972,405 40 51,577,580 26 120,549,985 39
linois 1,511,729,126 4 114,910,108 14 1,626,639,234 4
Indiana 888,007,246 6 137,168,296 10 1,025,175,542 9
lowa 437,436,722 16 10,279,437 42 447,716,159 23
Kansas 282,542,381 25 13,718,505 40 296,260,886 30
Kentucky 612,488,077 10 152,069,826 7 764,557,903 13
Louisiana 9,391,988,312 1 24,609,743 34 9,416,598,055 1
Maine 88,580,552 37 264,456 50 88,845,008 44
Maryiand 104,253,919 35 37,251,656 31 141,505,575 38
Massachusetts 93,304,125 36 10,049,835 43 103,353,960 43
Michigan 519,281,599 14 142,970,573 8 662,252,171 15
Minnesota 324,857,821 23 19,397,053 36 344,254,874 29
Mississippi 385,475,871 18 17,490,460 37 402,966,331 24
Missouri 541,233,915 13 81,638,267 21 622,872,181 16
Montana 106,742,931 34 72,821,892 22 179,564,822 33
Nebraska 60,569,098 41 45,682,295 27 106,251,394 41
Nevada 31,037,975 44 1,266,117,881 1 1,297,155,855 5
New Hampshire 48,570,893 42 3,277,937 47 51,848,829 45
New Jersey 373,411,703 21 91,176,534 17 464,588,237 22
New Mexico 35,380,598 43 131,791,362 11 167,171,961 34
New York 426,618,231 17 38,895,206 30 485,513,437 21
North Carolina 699,734,269 9 102,122,289 16 801,856,558 12
North Dakota 7,924,738 49 23,172,365 35 31,097,102 47
Northern Marianas 0 - 7,990 54 7,990 56
Ohio 817,018,936 8 293,814,165 5 1,110,833,101 8
Oklahoma 129,063,399 33 16,611,572 38 145,674,972 37
Oregon 146,224,732 32 55,277,299 24 201,502,031 31
Pennsylvania 1,121,034,762 5 140,718,372 9 1,261,753,134 6
Puerto Rico 83,472,279 38 32,226,907 32 115,699,186 40
Rhode Island 29,147 967 45 932,546 48 30,080,513 48
South Carolina 832,475,366 7 54,813,720 25 887,289,086 11
South Dakota 8,494,367 48 8,856,631 44 17,350,998 50
Tennessee 588,507,674 1 111,373,252 15 699,880,926 14
Texas 4,376,025,985 2 207,489,081 6 4,533,515,066 2
Utah 563,191,609 12 672,402,031 3 1,235,593,640 7
Vermont 3,559,034 51 0 - 3,559,034 51
Virgin Istands 17,360,305 46 64,284 52 17,424,589 49
Virginia 351,339,431 22 45,143,948 28 396,483,379 25
Washington 183,523,467 28 12,513,077 41 196,036,544 32
West Virginia 260,868,910 27 118,021,620 12 378,890,530 27
Wisconsin 310,094,086 24 42,578,567 29 352,672,652 28
Wyoming 16,833,722 47 15,309,347 39 32,143,069 46
Total 31,734,060,618 6,152,138,062 37,886,198,679

Note: Data are from Section 8 of Form R for 2000
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Figure ES-3: TRI Total Releases, Original (Manufacturing) and New Industries, 1998-2000

4,000
3,500 “
3,000
2,500
2,000
1,500

1,000 ) O
=1 i
0 L I s o

Million Pounds

1998 1999 2000 1998 1999 2000 1998 1999 2000 1998 1999 2000 1998 1999 2000 1998 1999 2000 1998 1999 2000

Manufacturing Industries Metal Mining Coal Mining Electric Utilities Chemical Petroleum Hazardous
Wholesale Terminals/Bulk Waste/Solvent
Distnbutors Storage Recovery
B Transfers Off-site to B Surface Water
Disposal Discharges
O On-site Land Releases O Total Air Emissions

B Underground Injection

Note: On-site Releases are 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 Off-site Releases do not include transfers to disposal
sent to other TRI facilities that reported the amount as an on-site release

Total On-site and Off-site Releases vanadium or vanadium compounds since certain
1998-1999 PBT chemicals and vanadium compounds were
added to the TRI list of chemicals in 2000 and the
reporting definition for vanadium changed. Also,
the reporting thresholds for all PBT chemicals
changed. (See Table ES-7 and Figure ES-3.)

From 1999 to 2000, total TRI releases by all indus-
tries fell by 644.4 million pounds or over & percent.
In the three year period, from 1998 to 2000, the
decline was 409.3 million pounds total, a 5.5 per-
cent decrease. The data used to compare 1998, 1999

and 2000 do not include the PBT chemicals or The largest decreases from 1999 to 2000 came in

the metal mining industry: releases decreased by

Table ES-7: TRI Total Releases by Industry, Original (Manufacturing) and New Industries, 1998-2000

Total On- and Off-site Rel

SIC Code Industry 1998 1999 2000 Change 1999-2000 Change 1998-2000
Pounds Pounds Pounds Pounds Percent Pounds Percent
20-39 Manufacturing Industries 2,421,337,219  2,328,075,238 2,267,118,555 -60,956,683 -2.6 -154,218,664 -6 4
10 Metal Mining 3,5663,140,043  3,866,021,504 3,310,956,485 -555,065,019 -14 4 -252,183,558 71
12 Coal Mining 13,392,904 10,737,088 15,327,860 4,590,772 42.8 1,934,956 14 4
491/493 Electric Utihties 1,130,449,946  1,157,870,693 1,120,615,348 -37,255,345 32 -9,834,598 -0 9
5169 Chermical Wholesale Distributors 1,520,440 1,999,646 1,611,790 -387,856 -194 91,350 6.0
5171 Petroleum Terminals/Bulk Storage 4,511,772 4,333,895 3,725,152 -608,743 -140 -786,620 -17 4
4953/7389 Hazardous Waste/Solvent Recovery 276,048,273 276,499,126 281,782,838 5,283,711 19 5,734,564 241
Total 7,410,400,596  7,645,537,190 7,001,138,027 -644,399,163 -8.4 -409,262,569 -5.5

Note Does not include PBT chemicals, vanadium and vanadium compounds On-site Releases are from Section 5 of Form R Off-site Releases are from Section 6 (trans-
fers 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 do not include transfers to disposal sent to other TRI facilities that reported the amount as an on-site release

Facities/forms are included in the original industry category If they did not report a new industry SIC code Facilities/forms are included in the new industry category If the
faciity/form has a new industry SIC code and no SIC code in 20-39 If the faciity reported in any year prior to 1998 and the facility/form has a combination of original and
new Industry SIC codes, then the facility/form Is included in the original industry category If the facility reported for the first tme in 1998 or later and the facility/form has a
combination of original and new industry SIC codes, then the facility/form 1s included in the new industry category

One facility, Phelps Dodge Miami of Claypool, AZ, that reported under SIC code 33 and SIC code 10 in 2000 and previous years has been included in the new industry cate-
gory SIC code 10 for the purpose of this analysis
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Figure ES-4: TRI Production-related Waste Managed, Original (Manufacturing) and New Industries, 1998-2000
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Note: Does not include PBT chemicals, vanadium and vanadium compounds Data are from Section 8 of Form R for year indicated

almost 555.1 million pounds. Metal mining releases
declined by 14 percent, while the manufacturing
industries decrease was less than 3 percent.
Chemical wholesale distributors saw the sharpest
percentage drop, 19 percent, from 1999-2000. Coal
mining, the only industry group to report an
increase from 1999 to 2000, increased by 4.6 mil-
lion pounds, almost 43 percent.

For the three year period, 1998-2000, the decreases
in releases were less than from 1999 to 2000 for
metal mining and electric utilities. Metal mining
reported decreases in releases of 252.2 million
pounds, or 7 percent from 1998-2000 and electric
utilities reported decreases in releases of 9.8 million
pounds, less than one percent. Both coal mining and
the hazardous waste/solvent recovery industries
reported increases in releases for the 1998-2000
period. Coal mining’s increase was 14 percent (1.9
million pounds) and hazardous waste/solvent recov-
ery industries reported an increase in releases of 2
percent (5.7 million pounds). The manufacturing
industries, however, recorded decreases in releases
throughout the 1998-2000 period, with a decrease
of 154.2 million pounds or 6 percent.

Waste Management Data, 1998-
2000

Overall, total production-related waste reported by
all TRI industries increased by 26 percent from
1999-2000, a net increase of 7.77 billion pounds.
The original industries saw an increase of 34 per-
cent or 8.03 billion pounds, while the new indus-
tries saw a decrease of 4 percent or 267.5 million
pounds. The decrease for the new industries was
mainly in the quantity released on- and off-site,
which decreased by 292.7 million pounds or 6 per-
cent, and the amount treated off-site, which
decreased by 24.9 million pounds or 34 percent.
(See Table ES-8 and Figure ES-4.)

The increase for the original industries occurred in
the amount treated on-site, which increased by 6.33
billion pounds or 85 percent. One facility in
Louisiana reported an increase of 5.73 billion
pounds treated on-site. The amount of production-
related waste recycled on-site also increased, by
1.89 billion pounds or 24 percent. One facility in
Alabama reported for the first time in 2000 a total
of 2.08 billion pounds recycled on-site. The quanti-
ty of waste released on- and off-site for the original

ES-10
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Table ES-8: Quantities of TRI Chemicals in Waste by Waste Management Activity, Original (Manufacturing)

and New Industries, 1998-2000

Original Industries

Waste Management Activity 1998 1999 2000 Change 1999-2000 Change 1998-2000
Pounds Pounds Pounds Pounds _Percent Pounds _ Percent
Recycled On-site 8,385,540,278 7,760,371,765  9,648,793,825 1,888,422,060 24.3 1,263,253,547 15.1
Recycled Off-site 2,104,267,249  2,170,640,184  2,155,918,552 -14,721,631 07 51,651,304 25
Energy Recovery On-site 2,733,353,748  2,807,080,971 2,678,931,507 -128,149,464 4.6 -54,422,241 -20
Energy Recovery Off-site 490,658,304 513,659,423 548,777,370 35,117,947 68 58,119,066 18
Treated On-site 5,959,218,668 7,426,442,587 13,755,052,371 6,328,609,784 85.2 7,795,833,703 130.8
Treated Off-site 596,249,888 548,518,807 570,596,827 22,078,020 40 -25,653,060 -4.3
Quantity Released On- and Off-site 2,498,382,894 2,416,857,735  2,318,298,838 -98,558,896 -4.1  -180,084,056 -7.2
Total Production-related Waste Managed | 22,767,671,028 23,643,571,472 31,676,369,292 8,032,797,820 34.0 8,908,698,263 39.1
Non-production-related Waste Managed 26,278,484 305,689,636 39,828,656 -265,861,080 -87.0 13,550,072 51.6
New Industries
Waste Management Activity 1998 1999 2000 Change 1999-2000 Change 1998-2000
Pounds Pounds Pounds Pounds Percent Pounds  Percent
Recycled On-site 203,076,708 199,404,215 195,466,701 -3,937,514 -2.0 -7,610,007 -3.7
Recycled Off-site 36,994,728 36,793,121 32,838,059 -3,955,062 -107 -4,156,669 -112
Energy Recovery On-site 11,399,201 10,762,603 7,044,038 -3,718,565 -34.6 -4,355,163 -38.2
Energy Recovery Off-site 412,406,220 270,806,332 266,104,594 -4,701,738 -17  -146,301,626 -35.5
Treated On-site 808,546,067 912,997,890 979,399,297 66,401,407 7.3 170,853,230 211
Treated Off-site 90,263,036 72,354,931 47,475,922 -24,879,009 -34 4 -42,787,114 -47 4
Quantity Released On- and Off-site 4,999,898,097 4,813,430,648  4,520,758,586 -292,672,062 6.1 479,139,511 9.6
Total Production-related Waste Managed 6,562,584,057 6,316,549,740 6,049,087,197 -267,462,543 -4.2 -513,496,860 -7.8
Non-production-related Waste Managed 1,611,653 506,552,315 220,800,646 -285,751,669 -56.4 219,188,993 13,600.3
All TRI Industries
Waste Management Activity 1998 1999 2000 Change 1999-2000 Change 1998-2000
Pounds Pounds Pounds Pounds _ Percent Pounds _Percent
Recycled On-site 8,588,616,986] 7,959,775,980| 9,844,260,526 1,884,484,546 23.7 1,255,643,540 14.6
Recycled Off-site 2,141,261,977| 2,207,433,305| 2,188,756,611 -18,676,693 08 47,494,635 2.2
Energy Recovery On-site 2,744,752,949| 2,817,843,574| 2,685,975,545 -131,868,029 -4.7 -58,777,404 -2.1
Energy Recovery Off-site 903,064,524 784,465,755 814,881,964 30,416,209 39 -88,182,560 -9.8
Treated On-site 6,767,764,735 8,339,440,477} 14,734,451,668 6,395,011,191 76.7 7,966,686,933 117.7
Treated Off-site 686,512,924 620,873,738 618,072,750 -2,800,989 05 -68,440,174 -100
Quantity Released On- and Off-site 7,498,280,991f 7,230,288,383| 6,839,057,424 -391,230,959 5.4  -659,223,567 -8.8
Total Production-related Waste Managed | 29,330,255,085| 29,960,121,212| 37,725,456,489 7,765,335,277 25.9 8,395,201,403 28.6
Non-production-related Waste Managed 27,890,137 812,241,951 260,629,202 -551,612,749 -67.9 232,739,065 834.5

Note. Does not include PBT chemicals, vanadium and vanadium compounds Data are from Section 8 of Form R for year indicated

Facilities/forms are included in the onginal industry category If they did not report a new industry SIC code Facilities/forms are included in the new industry category if the
faciity/form has a new mdustry SIC code and no SIC code In 20-39 If the facility reported in any year prior to 1998 and the facility/form has a combination of original and
new Industry SIC codes, then the facility/form 1s included in the oniginal industry category If the facility reported for the first time in 18998 or later and the facility/form has a

combination of original and new industry SIC codes, then the facility/form 1s included in the new industry category

One facility, Phelps Dodge Miami of Claypool, AZ, that reported under SIC code 33 and SIC code 10 1n 2000 and previous years has been included in the new industry cat-

egory SIC code 10 for the purpose of this analysis

industries decreased from 1999 to 2000 by 98.6

million pounds, or 4 percent.

The total production-related waste managed during
the three-year period 1998-2000 increased by

almost 29 percent, a net increase of 8.40 billion
pounds. The original industries saw a 39 percent

increase, or 8.91 billion pounds. Two facilities
accounted for most of this increase; one facility in
Lousiana reported an increase of 5.78 billion
pounds from 1999 to 2000 and one facility in
Alabama reporting for the first time in 2000 report-

ed a total of 2.10 billion pounds. The new industries
saw an 8 percent decline of 513.5 million pounds,
from 1998-2000.

From 1998-2000, all types of waste managed

decreased for the new industries except for that
treated on-site, which increased by 170.9 million
pounds or 21 percent. The quantity released on- and
oft-site by the new industries decreased by 479.1
million pounds or nearly 10 percent. The amount
burned for energy recovery off-site decreased by
146.3 million pounds or 35.5 percent.

2000 Toxics Release Inventory Public Data Release
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Original industries also reported decreases from Total On-site and Off-site Releases,
1998 to 2000 in the quantity released on- and off- 1988-2000

site, by 180.1 million pounds or 7 percent.
However, the amount treated on-site increased by
7.80 billion pounds or over 130 percent. One facili-

For the core set of chemicals from industries that
have reported consistently since 1988, total on- and
off-site releases decreased by 48 percent between

ty in Louisiana reported an increase of 5.73 billion 1988 and 2000, a reduction of 1.55 billion pounds.
pounds treated on-site. The amount recycled on-site At the same time, the number of forms submitted

also increased by 1.26 billion pounds or 15 percent. also declined, by 4.6 percent. On-site releases
One facility in Alabama reported for the first time decreased by almost 57 percent or 1.58 billion

in 2000 2.08 billion pounds recycled on-site. pounds. However, off-site releases increased over
this period by almost 7 percent or 27.6 million
pounds. (See Table ES-9 and Figure ES-5.)

Table ES-9: Comparison of TRI On-site and Off-site Releases, Original (Manufacturing) Industries,
1988, 1995, 1998-2000

1988 1995 1998 1999 2000 Change 1988-2000
Number Number Number Number Number Number _Percent|
Total Forms 60,100 61,049 59,042 57,800 57,321 -2,779 -4.6
Form Rs 60,100 56,008 50,754 49,601 48,865 - -
Form As - 5,041 8,288 8,199 8,456 -~ -
On-site Rel Pounds Pounds Pounds Pounds Pounds Pounds Percent
Total Air Emissions 2,180,542,989 1,205,159,279 928,928,863 862,632,766 800,756,085 -1,379,786,904 -63.3]
Fugitive Air Emissions 680,408,475 307,072,846 219,337,574 198,457,524 183,898,550 -496,509,925 -730
Point Source Air Emissions 1,500,134,514 898,086,433 709,591,289 664,175,242 616,857,536 -883,276,978 -58.9
Surface Water Discharges 41,912,257 17,094,344 17,426,363 14,403,138 14,621,472 -27,290,785 -65 1
Underground Injection 161,910,712 154,738,867 114,708,252 109,328,491 111,331,713 -50,578,999 -31.2
On-site Land Releases 405,807,542 269,871,022 340,391,183 325,046,057 285,580,038 -120,227,504 -29.6
Total On-site Releases 2,790,173,500 1,646,863,512  1,401,454,661 1,311,410,452 1,212,289,308{ -1,577,884,192 -56.6|
Off-site Releases
Storage Only* 13,774,065 2,220,372 5,234,408 6,046,121 7,820,720 -5,953,345 -43.2
Soldification/Stabilization** 29,504,218 26,444,178 135,453,510 133,633,858 142,351,513 112,847,295 3825
Metals and Metal Compounds Only
Wastewater Treatment (Excluding POTWs)*** 4,645,783 3,882,834 2,817,951 6,583,081 6,701,369 2,055,586 44 2
Metals and Metal Compounds Only
Transfers to POTWs**** 9,587,143 2,722,085 3,339,395 3,144,502 3,143,092 -6,444,051 -67 2
Metals and Metal Compounds Only
Underground Injection 8,734,876 12,129,030 9,783,826 19,895,785 19,009,127 10,274,251 1786
Landfills/Surface impoundments 264,707,267 215,580,481 229,176,392 220,705,243 234,977,336 -29,729,931 -11.2
Land Treatment 2,701,526 853,636 536,324 2,853,007 2,174,105 -527,421 -195
Other Land Disposal 9,349,634 10,523,661 13,297,507 12,123,026 7,770,612 -1,579,022 -16.9]
Other Off-site Management 37,438,997 13,529,710 9,086,260 9,064,895 7,418,660 -30,020,337 -80 2
Transfers to Waste Broker for Disposal 29,723,527 4,746,053 12,301,123 10,821,657 13,648,286 -16,075,241 -54.1
Unknown***** 11,242,692 1,847,406 3,535,558 3,358,968 4,022,510 7,220,182 -64 2
Total Off-site Releases 421,409,728 294,479,446 424,562,254 428,230,142 449,037,330 27,627,602 6.6
(Transfers Off-site to Disposal)
Total On- and Off-site Releases 3,211,583,228 1,941,342,958 1.826,016,915 1,739,640504 1661,326,638] -1,550,256,580 -48.3|

Note: Does not include delisted chemicals, chemicals added 1n 1990, 1994 and 1995, aluminum oxide, ammonia, hydrochloric acid, PBT chemicals, sulfuric acid, vanadium
and vanadium compounds On-site Releases are 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 sohdification/stabilization and for wastewater treatment, including to POTWs

* Storage only (disposal code M10) indicates that the toxic chemical 1s sent off-site for storage because there 1s no known disposal method Amounts reported as transferred
to storage only are included as a form of disposal (off-site release) See Box 1-5

** Beginning In reporting year 1997, transfers to solidification/stabilization of metals and metal compounds (waste treatment 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 does not destroy i,
such transfers are included as a form of disposal (off-site release) See Box 1-6 Reports under code M40 of metals and metal compounds have been included in solidifica-
tion/stabilization of metais and metal compounds in this report

*** Beginning in reporting year 1997, transfers to wastewater treatment (excluding POTWSs) of metals and metal compounds (waste treatment code M61) are reported sepa-
rately from transfers to wastewater treatment of non-metal TRI chemicals (waste treatment code M60) Because wastewater treatment does not destroy metals, such trans-
fers are included as a form of disposal (off-site release) See Box 1-6 Transfers of metals and metal compounds reported under code M60 have been included n 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 1s 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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Figure ES-5: Distribution of TRI On-site and Off-site Releases, Original (Manufacturing) Industries, 1988-2000
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Note: Does not include delisted chemicals, chemicals added in 1990, 1994 and 1995, aluminum oxide, ammonia, hydrochloric acid, PBT chemicals, sulfuric acid, vanadium
and vanadium compounds On-site Releases are 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

All on-site release categories showed decreases. Air
emissions decreased by 63 percent or 1.38 billion
pounds. Surface water discharges decreased by 65
percent or 27.3 million pounds. Underground injec-
tion decreased by 31 percent or 50.6 million
pounds, and on-site land releases fell almost 30
percent or 120.2 million pounds.

The largest increases in off-site releases (transfers
to disposal) occurred in solidification/stabilization
of metals for subsequent disposal, an increase of
112.8 million pounds or over 382 percent and in
off-site underground injection, an increase of 10.3
million pounds or 118 percent. The amount of met-
als and metal compounds in waste sent for waste-
water treatment also increased by 2.1 million
pounds or 44 percent. The categories of off-site
release with the largest decreases were other oft-
site management, which decreased by 30.0 million
pounds or 80 percent, and disposal in landfills/sur-
face impoundments, which decreased by 29.7 mil-
lion pounds or 11 percent.

UNDERSTANDING THE USES, SCOPE
AND LIMITS OF TRI DATA

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. Although
the Agency has expanded the number of industries
that must report, the program does not cover all
sources of releases and other waste management
activities of TRI chemicals. Although TRI is suc-
cessful 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. In addition, facili-
ties 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. Thus, while the TRI includes 91,513 reports
from 23,484 facilities for 2000, the 7.10 billion
pounds of on-and off-site releases reported repre-
sent only a portion of all toxic chemical releases
nationwide.

2000 Toxics Release Inventory Public Data Release
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Furthermore, facilities often report estimated data
to TRI, and the program does not mandate that they
monitor their releases. Various estimation tech-
niques are used when monitoring data are not avail-
able, and EPA has published estimation guidance
for the regulated community. Variations between
facilities can result from the use of different estima-
tion methodologies. Patterns of releases and other
waste management activities can change dramati-
cally from one year to the next. These factors
should be taken into account when considering data
accuracy and comparability.

TRI reports reflect releases and other waste man-
agement activities of chemicals, not exposures of
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 informa-
tion is necessary to assess exposure and risk, TRI
data can be used to identify areas of potential
concern.

TRI data, in conjunction with other information,
can be used as a starting point in evaluating expo-
sures 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 populations that are exposed
to the chemical after its release.

ACCESSING THE TRI DATA

The TRI data and data release reports may be
accessed through the EPA’s TRI home page at
http://www.epa.gov/tri. The TRI home page also
includes other background information on the TRI
program and TRI data as well as information on
applicable statutes, regulations and guidance.

ES-14
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Chapter 1
Toxics Release Inventory Reporting
and the 2000 Public Data Release

Introduction

Following a fatal chemical-release accident in
Bhopal, India, the Emergency Planning and
Community Right-to-Know Act (EPCRA) provi-
sions 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 of EPCRA established the Toxics
Release Inventory (TRI) Program, a national data-
base that identifies facilities, chemicals manufac-
tured, processed 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 (PPA). Among its requirements was a mandate
to expand TRI to include additional information on
toxic chemicals in waste and on source reduction
and other waste management methods. Beginning in
1991, covered facilities were required to report
quantities of TRI chemicals recycled, combusted for
energy recovery, and treated on- and off-site. This
waste management data has strengthened TRI as a
tool for providing information on facilities' handling
of TRI chemicals in waste as well as for analyzing
progress in reducing releases.

The TRI Program has been a tremendously success-
ful program and the results speak loudly for them-
selves. The industries that have reported to TRI
since its inception have reduced their on- and off-
site releases of TRI chemicals by 48 percent or 1.55
billion pounds (for chemicals reportable in all
years). Governments—federal, state, and local—
have used the TRI to set priorities, measure

progress, and target areas of special and immediate
concern. The public, our most important customer,
has used the TRI data to understand their local envi-
ronment, to participate in local and national debates
about the choices being made that may affect their
health and the health of their children and, ultimate-
ly, to exert their influence on the outcome of these
debates. Given the potential for using TRI data in
these ways, it is important for the public to under-
stand the limitations as well as the benefits of TRI
data and factors that should be considered before
drawing conclusions from the data about risks to
human health and the environment. The release esti-
mates alone are not sufficient to determine expo-
sure or to calculate potential adverse effects on
human health and the environment. The determina-
tion of potential risk depends on many factors,
including toxicity, chemical fate after release,
release location, and population concentrations.

Since TRI began in 1987, the program has grown.
For the reporting year 2000, TRI was expanded to
include certain new persistent bioaccumulative toxic
(PBT) chemicals. In addition, reporting thresholds
were lowered for both the newly-added PBT chemi-
cals and certain PBT chemicals already on the TRI
list (see Chapter 3 for the 2000 PBT Chemicals
TRI data). The year 1998 marked the first reporting
by seven additional industry sectors: metal mining,
coal mining, electrical utilities that combust coal
and/or oil, hazardous waste treatment and disposal
facilities, chemical wholesale distributors, petrole-
um bulk stations and terminals, and solvent recov-
ery services (see Who Must Report? in this
chapter for specific industry identification). Since
1994, federal facilities have been added to TRI and
the number of reportable chemicals has nearly dou-
bled.

2000 Toxics Release Inventory Public Data Release
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Now in the second decade of the TRI Program,
many challenges in the Right-to-Know Program
remain to be met. TRI was designed to be a pro-
gram 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 identi-
fied, they will be added. Sectors that appear to con-
tribute significantly to environmental loadings will
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 to the TRI data.

2000 PUBLIC DATA RELEASE

This 2000 Toxics Release Inventory Public Data
Release (EPA 260-R-02-003) provides a detailed
view of the information collected through TRI. This
volume summarizes data collected for calendar year
2000, along with changes since 1999, 1998, 1995,
1991, and 1988. The companion volume, 2000 TRI
Public Data Release: State Fact Sheets (EPA 260-F-
02-004) supplies TRI data in greater detail for each
state and territory. The on-line TRI Explorer, a Web
tool for searching TRI data, available at
http://www.epa.gov/triexplorer, includes data col-
lected for all years, including those not found in this
report. In addition, the TRI data can be accessed
through EPA’s Envirofacts data warehouse at
http://www.epa.gov/enviro.

The 2000 Toxics Release Inventory Public Data
Release contains six chapters plus an executive
summary. This chapter provides background infor-
mation, important factors, and assumptions that
need to be considered when using TRI data.
Chapter 2 gives an overview of on- and off-site
releases, management of TRI chemicals in waste,
and transfers off-site for further waste management
for 1998 through 2000. Chapter 3 presents the data
for 2000 for the PBT chemicals. Chapter 4 exam-
ines 1998 through 2000 reporting by the seven new
industries, with comparisons to TRI reporting by all
industries. Chapter 5 examines data reported by the
original TRI industries, analyzing release and other
waste management data for 2000 and for 1995 to
2000. Chapter 5 also summarizes changes in on-

and off-site releases since 1988 and in other waste
management data since 1991. Data are analyzed at
both the national and state level. Chapter 6 presents
TRI data for federal facilities.

Appendix A provides data for all reportable chemi-
cals. Appendix B provides data for metals and metal
compounds. Appendix C provides information for
those TRI chemicals that have been designated as
OSHA carcinogens.

TRI REPORTING

Each year, facilities that meet certain thresholds
must report their releases and other waste manage-
ment activities for listed toxic chemicals to EPA and
to the state or tribal entity in whose jurisdiction the
facility is located. The TRI list for 2000 included
more than 600 chemicals and 30 chemical cate-
gories. Each facility submits a TRI reporting form
for each TRI chemical it has manufactured,
processed, or otherwise used during 2000 in
amounts exceeding the thresholds (see How Do
Facilities Report? later 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 vari-
ety of other information products. 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?

Facilities in Standard Industrial Classification (SIC)
primary codes 20 to 39 have been required to report
to TRI since 1987 (see Box 1-1). Federal facilities
have been required to report since 1994, regardless
of their SIC classification. In May 1997, EPA added
seven new industry sectors who began reporting in
1998:

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

* Coal mining (SIC code 12, except 1241),
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 Electrical utilities that combust coal and/or oil off-site for further waste management).
for the purpose of generating power for
distribution in commerce (SIC codes 4911, For most chemicals, thresholds for manufacturing
4931, and 4939), and processing are currently 25,000 pounds for

each listed chemical, while the threshold for other-
wise use is 10,000 pounds per chemical. For the
group of PBT chemicals these thresholds have been

» RCRA subtitle C hazardous waste treatment and
disposal facilities (in SIC code 4953),

* Chemical wholesale distributors (SIC code 5169), lowered.

» Petroleum terminals and bulk storage facilities Box 1-1 summarizes the requirements that deter-
(SIC code 5171), and mine whether facilities must report.

» Solvent recovery services (in SIC code 7389). What Must Be Reported?

Facilities in the specified industries that have the Each year, facilities report to TRI the amounts of

equivalent of 10 or more full-time employees and toxic chemicals released on-site to air, water, and

meet the established thresholds for manufacturing, land and injected underground (Section 5 of TRI

processing, or "otherwise use” of listed chemicals Reporting Form R), and the amounts of chemicals

must report their releases and other waste manage- transferred off-site for recycling, energy recovery,

ment quantities (including quantities transferred treatment, and disposal (Section 6 of Form R). They

Box 1-1: Who Must Report to TRI?

A facility must report to TRI if it:

«  Conducts manufacturing operations within SIC codes 20 through 39 or, beginning in the 1998 reporting year, if it is
in one of the following industries: metal mining, coal mining, electrical utilities that combust coal and/or oil, RCRA
Subtitle C hazardous waste treatment and disposal facilities, chemical distributors, petroleum terminals and bulk
storage facilities, and solvent recovery services. Also, federal facilities must report to TRI regardless of their SIC
code classification;

»  Employs 10 or more full-time-equivalent employees; and

*  Manufactures or processes more than 25,000 pounds or otherwise uses more than 10,000 pounds of any listed chem-
ical during the calendar year, except for PBT chemicals where the thresholds are 0.1 gram for dioxin and dioxin-like
compounds, and 10 or 100 pounds for other PBT chemicals.

Standard Industrial Classification (SIC) codes are used throughout the federal government to classify economic activity
by industry. Facilities in the manufacturing sectors-that is, SIC codes 20 through 39-have been required to report since
the TRI program began. Federal facilities have been required to report to TRI since 1994 regardless of their SIC code. In
1998, seven additional industries began reporting,

On TRI Form Rs and on TRI 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. Industries are grouped into
broader categories at the three-digit and two-digit SIC code levels. For example, at the two-digit level it falls into the
chemicals and allied products major group, SIC code 28. Producers of nitrogenous fertilizers have been required to report
to TRI since 1987. A facility that mines silver ore (SIC code 1044, in the gold and silver ores group SIC code 104, in the
metal mining major group SIC code 10) was required to report to TRI beginning in 1998. A solvent recovery facility in
SIC code 7389 was also required to report beginning in 1998, although other types of economic activity in that SIC code
(miscellaneous business services) do not report to TRI.

Tables in this report present data by industry sector (two-digit SIC code). Industrial facilities often conduct interrelated
operations that result in products or services which are classified in different SIC codes. In general, TRI forms with mul-
tiple SIC codes are analyzed in Chapter 5. (Box 5-2 explains the treatment of multiple codes.) If, however, a facility
reported for the first time in 1998 with SIC codes for both new and original industries, it is included in the analyses in
Chapter 4 under the new industry code. Those federal facilities reporting activities within the new industry sectors are
included in the new industries, otherwise federal facilities are included in the original industries.
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also report production-related waste management
information on quantities recycled, 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 Form R).
To some extent, data in Sections 5, 6, and 7 of Form
R and those in Section 8 represent a different view
of essentially the same information.

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 manufac-
ture, process, and otherwise use of the listed chemi-
cal 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, facil-

Box 1-2: What Must Be Reported to TRI?

« Amounts of each listed chemical releas

treatment, or disposal,

« Source reduction activities.

to the environment at the facility,
+ Amounts of each chemical sent from the facility to other locations for recycling, energy recovery,
» 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

ities also must specify the destination of these trans-
fers. Beginning with the 1991 reports, facilities
were required to provide information about source
reduction and other pollution prevention activities,
along with the quantities managed in waste by
activities such as recycling. Companies must pro-
vide 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 waste management alterna-
tives. While current TRI data cannot provide an
absolute measure of pollution prevention, the data
can provide insights into the complete toxics cycle.

Box 1-2 summarizes what facilities must report to
TRI. See TRI Releases and Waste Management:
Data Analyzed in the 2000 TRI Public Data
Release later in this chapter for more detail on the
data that facilities report, as those data are present-
ed and analyzed throughout this book.

How Do Facilities Report?

TRI facilities may file their TRI reports either elec-
tronically, using the TRI reporting software, or in
hard copy. Each facility submits a Form R for each
TRI chemical for which it meets the reporting
requirements. Starting with the 1995 reporting year,
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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.

Form R

The Form R is the reporting form that must be sub-
mitted annually by the owner or operator of a cov-
ered facility. The reports are submitted on or before
July 1 and cover activities that occurred at the facil-
ity during the previous calendar year. EPA provides
the reporting forms with instructions and technical
guidance on how to calculate toxic chemical releas-
es or emissions from facilities. The Toxic Chemical
Release Inventory Reporting Forms and Instructions
are available on the Internet at
http://www.epa.gov/tri.

Form A

While expanding chemical and industry coverage,
EPA has 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 fol-
lowing: quantities released (including disposal),
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-relat-
ed waste in this report.

If the facility does not exceed the total production-
related amount of 500 pounds, and does not manu-
facture, process, or otherwise use more than |
million pounds of the listed chemical, the facility
does not have to file a Form R. Instead of filing a
Form R detailing its releases and waste manage-
ment activities, the facility can submit a certifica-
tion 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 oth-
erwise managed as waste.

What Are the Benefits and
Limitations of the Data?

Benefits

The TRI Program has given the public unprecedent-
ed direct access to toxic chemical release and other
waste management data at the local, state, regional,
and national level. Responsible use of this informa-
tion can enable the public to identify potential con-
cerns, 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 expo-
sure data, this information can allow informed envi-
ronmental priority-setting at the local level.

Federal, state, and local governments can use the
data to compare facilities or geographic areas, to
identify hot spots, to evaluate existing environmen-
tal programs, to more effectively set regulatory pri-
orities, 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 jus-
tice 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
posed by releases and other waste management of
toxic chemicals.

Completion of three major efforts in EPA's strategy
to enhance TRI's effectiveness has significantly
increased the usefulness of TRI data. These actions
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were the TRI chemical expansion for the 1995
reporting year, facility expansion to include new
industries with the 1998 reporting year, and expand-
ed coverage of PBT chemicals through lower
reporting thresholds and addition of PBT chemicals
to the TRI chemical list beginning with the 2000
reporting year.

EPA's expansion strategy has given TRI users a sub-
stantially greater range and depth of valuable infor-
mation. EPA's action on chemical expansion nearly
doubled the number of chemicals that TRI address-
es. As a result of the addition of seven industries,
nearly 2,000 additional facilities have submitted
reports. With the data for reporting year 2000, com-
munities have available for the first time additional
information on releases and waste management of
PBT chemicals that pose potential threats to human
health and the environment.

Limitations

TRI reports reflect releases and waste management
activities of chemicals, not exposures of 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. 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 manage-
ment activities of toxic chemicals. The determina-
tion 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.

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. What to
Consider When Using TRI Data, later in this
chapter, describes specific information to keep in
mind when analyzing TRI data.

Chapter 1 - Toxics Release Inventory Reporting and the 2000 Public Data Release

Even with the expanded industry coverage, TRI
does not address all sources of releases and other
waste management activities of TRI chemicals.
Although the Agency has expanded the number of
industries that must report and has added PBT
chemicals to the section 313 list of toxic chemicals,
the program does not cover all sources of releases
and other waste management activities of TRI
chemicals. Although TRI is successful in capturing
information on a significant portion of toxic chemi-
cals currently being used by covered industry sec-
tors, it does not cover all toxic chemicals or all
industry sectors. 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.
The new PBT chemicals reporting thresholds
expand the information TRI will collect, but only
for a subset of the TRI chemicals. Thus, while the
TRI includes 91,513 reports from 23,484 facilities
for 2000, the 7.10 billion pounds of on-and off-site
releases reported represent only a portion of all
toxic chemical releases nationwide.

The Toxics Release Inventory data do not include
data on toxic emissions from cars and trucks, nor
from the majority of sources of releases of pesti-
cides, 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 moni-
tor their releases. Various estimation techniques are
used when monitoring data are not available, and
EPA has published estimation guidance for the reg-
ulated community. Variations between facilities can
result from the use of different estimation method-
ologies. 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 waste man-
agement activities that occur in a given calendar
year. Patterns of releases and waste management
activities can change dramatically from one year to
the next. Thus, it is important to recognize that cur-
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rent facility activities may be different from those
reported for 2000 or prior years.

TRI IN PERSPECTIVE

In 1987, when the Congress passed EPCRA, 300-
plus chemicals and chemical categories were
included in the "TRI Chemical List" and only the
manufacturing sector in SIC codes 20-39 was
required to report under EPCRA section 313.
Further, data coverage was initially confined to
information on releases and certain transfers off-site
for further waste management.

Passage of the PPA in 1990 expanded TRI 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 TRI chemicals recycled, combusted for
energy recovery, and treated on- and off-site. Over
time, EPA has worked to expand TRI to cover other
industrial sectors and other chemicals that may have
potential adverse impacts on our environment.
Towards that end, the Agency has pursued an
expansion strategy that has enlarged the boundaries
of TRI in several directions.

Chemical Expansion

The original TRI chemical list combined two exist-
ing 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 cri-
teria. These criteria focus on both acute and chronic
health effects as well as environmental effects, as
outlined in section 313(d) of EPCRA.

The first chemical expansion occurred in 1993 with
the addition of certain chemicals that appear on the
Resource Conservation and Recovery Act (RCRA)

(58 FR 63500) list of hazardous wastes and certain

hydrochlorofluorocarbons (HCFCs) (58 FR 63496)

to EPCRA section 313.

The second expansion was the addition of 286
chemicals and chemical categories on November
30, 1994 (59 FR 61432)1. The 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. Many are
high production volume (HPV) chemicals. This list
expansion raised the number of chemicals and
chemical categories reported to TRI to more than
600. Specifically, the rule added more than 150 pes-
ticides, certain Clean Air Act chemicals, certain
Clean Water Act Priority Pollutants, and certain
Safe Drinking Water Act (SDWA) chemicals. Many
of the chemicals are carcinogens, reproductive toxi-
cants, 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 com-
pounds that result from the combustion of fuels.

Facility Expansion

Since the enactment of EPCRA, the TRI Program
has focused on the releases and waste management
activities of the manufacturing sector—facilities
that classify themselves as being primarily in SIC
codes 20-39. To 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. This effort focused par-
ticular attention on sectors linked to manufactur-
ing—those providing energy, further managing
products, or further managing waste from the man-
ufacturing sector.

Factors used to evaluate industries for this expan-
sion 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.

1 Of the 286 chemicals, 20 were diusocyanates and 19 were polycychic aromatic compounds These are reported not as individual chemicals, but as two chemical compound
categones Not individually counting the members of these two categories converts 286 to 249 Furthermore, three other chemicals have been remanded and one chermical
was not reportable because of an administrative stay Thus, the number of chemicals added to TRI, beginning with the 1995 reporting year, was 245
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On May 1, 1997, EPA published a final rule (62 FR
23833) adding seven industry sectors to TRI: metal
mining, coal mining, electrical utilities that combust
coal and/or oil, hazardous waste treatment and dis-
posal facilities, chemical wholesale distributors,
petroleum bulk stations and terminals, and solvent
recovery services (Who Must Report?, carlier in
this chapter, identifies the SIC codes for the added
industries). EPA has also conducted an aggressive
outreach campaign, including guidance, training,
and technical assistance to assist these new indus-
tries in understanding their reporting obligations.
Final guidance documents for these industries are
available from EPA's Web site at
http://www.epa.gov/tri.

Persistent Bioaccumulative Toxic
Chemicals (PBTs)

Beginning with the reporting year 2000, lower
reporting thresholds apply to TRI facilities that
manufacture, process, or otherwise use certain PBT
chemicals. Also, additional PBT chemicals that TRI
has not previously covered have been added to the
section 313 toxic chemical list. These new reporting
requirements were issued in October 1999

(64 FR 58666).

PBT chemicals include substances such as mercury
and polychlorinated biphenyls (PCBs) already on
the TRI list, and dioxin and dioxin-like compounds,
which were among the chemicals added for the
2000 reporting year. The PBT chemicals are of par-
ticular concern not only because they are toxic, but
also because they remain in the environment for
long periods of time and are not readily destroyed
(i.e., they are persistent), and they build up or accu-
mulate 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
information about their releases and waste manage-
ment need to be captured by the TRI Right-to-Know
Program.

In the October 1999 PBT chemical rulemaking,
EPA created three separate thresholds for PBT
chemicals: 10 pounds for certain highly persistent,
highly bioaccumulative toxic chemicals, 100 pounds
for other PBT chemicals, and a special threshold of
0.1 grams for dioxin and dioxin-like chemicals. The
threshold for a PBT chemical is the same for manu-
facturing, processing or otherwise use (i.e., either
100 Ibs or 10 1bs or 0.1 grams for dioxin and diox-
in-like compounds). Under the existing thresholds
of 25,000 pounds for manufacturing or processing
of a listed chemical and 10,000 pounds for other-
wise using a listed chemical, important information
on the releases and other waste management of the
PBT chemicals were not reported. In addition to the
chemical category of dioxin and dioxin-like com-
pounds (a total of 17 substances), six other PBT
chemicals have been added to TRI:
benzo(g,h,i)perylene, benzo(j,k)fluorene (fluoran-
thene) (as part of the PACs category), 3-methyl-
cholanthrene (as part of the PACs category),
octachlorostyrene, pentachlorobenzene, and tetra-
bromobisphenol A. New reporting thresholds apply
to the following PBT chemicals already on the TRI
list: aldrin, chlordane, heptachlor, hexachloroben-
zene, isodrin, methoxychlor, pendimethalin, poly-
cyclic aromatic compounds, polychlorinated
biphenyls, toxaphene, trifluralin, mercury and mer-
cury compounds.

In a separate action, as part of the October 29, 1999
rulemaking, EPA changed the qualifier for vanadi-
um from "fume or dust” to "except when contained
in an alloy" and added vanadium compounds. These
are not PBT chemicals.

On April 17, 2001 EPA announced that it will pro-
ceed with the final rule, issued January 17, 2001
(66 CFR 4500), lowering the reporting threshold for
lead and lead compounds to 100 pounds. The new
reporting threshold and requirements are effective
for the 2001 reporting year and applies to all lead
and lead compounds except for lead contained in
stainless steel, brass and bronze alloys.
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TRI RELEASES AND WASTE
MANAGEMENT: DATA ANALYZED IN
2000 TRI PUBLIC DATA RELEASE
REPORT

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 whether (or how much) the public
has been exposed 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 deter-
mination of potential risk depends upon many fac-
tors, including the toxicity of the chemical, the fate
of the chemical, and the amount and duration of
human or other exposure to the chemical after it is
released. Listed below are some of the factors that
should be considered when reviewing TRI data. Box
1-3 highlights some of these factors.

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 chemi-
cals may appear to be a more serious problem
than lower-volume releases of more toxic chem-
icals, 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

Box 1-3: Factors to Consider in Using TRI Data

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 propy-
lene, react in the atmosphere and contribute
to the formation of smog; metals are per-
sistent and will not degrade upon release to
the environment.

« As aresult, 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, accumu-
late as they move up the food chain.

when just the opposite may be true.

inhalation, dermal exposure, or ingestion.

Toxicity of the Chemical: TRI chemicals vary widely in their ability fo pmduee toxw gm Same mgkav«ekm reieas—
es of less-toxic chemicals appear to be a more serious problem than lower-volume releases of highly toxic chemicals,

Exposure Considerations: The potential for exposure is greater the longer the chemical remains unchanged in the envi-
ronment. Sunlight, heat, or microorganisms may or may not decompose the chemical. For example, microorganisms read-
ily degrade some chemicals, such as methanol, into less-toxic chemicals, whereas metals are persistent and will not
degrade when released to the environment. 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
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*  Small releases of a chemical that bioaccu-
mulates 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 expo-
sure of a population depends on the environ-
mental 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.

* Releases to underground injection wells are
regulated by EPA’s Underground Injection
Control Program to provide safeguards so
that injection wells do not endanger current
and future underground sources of drinking
water. When wells are properly sited, con-
structed, and operated, underground injec-
tion is an effective and environmentally safe
method to dispose of wastes.

The type of off-site facility receiving the
chemical and the efficiency of its waste man-
agement practices. The amount of a toxic
chemical that ultimately enters the environment
depends on how the chemical was handled dur-
ing disposal, treatment, energy recovery, or
recycling activities. Several factors to keep in
mind when considering amounts sent oft-site
are presented below.

Chapter 1 - Toxics Release Inventory Reporting and the 2000 Public Data Release

» The efficiency of recycling operations
varies depending on the method of recy-
cling 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. 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 chem-
icals, 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 dis-
charged 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 land or
injected underground.

4 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

1-10
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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.

On-site and Off-site Releases

Figure 1-1 illustrates on-site and off-site releases,
on-site waste management activities, and transfers
off-site for further waste management, reportable to
TRI. Box 1-4 describes reportable releases that may
occur on-site at the facility and identifies types of
activities that may contribute releases to various
media. Box 1-5 describes releases that may ulti-
mately result when a facility transfers chemicals
off-site for disposal.

As noted in Box 1-5, off-site releases include addi-
tional details about off-site transfers of metals and
metal compounds, beginning with reporting year
1997. Box 1-6 explains how facilities should report
metals and metal compounds, and Box 1-7
describes EPA's methodology for using these data in
analyses in this report.

Box 1-8 describes EPA’s methodology for avoiding
duplication of amounts analyzed in off-site releases
(transfers to disposal) that are also reported as on-
site releases by facilities that received such trans-
fers. This potential for duplication arises now that
RCRA subtitle C hazardous waste treatment and
disposal facilities also report to TRI. The methodol-
ogy applies to analyses that include data from the
newly reporting industries.

Waste Management

The PPA of 1990 requires facilities to report infor-
mation about the quantities of TRI chemicals they
manage in waste, both on- and off-site. The PPA
established as national policy that source reduction
is the preferred approach to managing waste.
Source reduction is defined as an activity that pre-
vents the generation of waste. The PPA also estab-
lished as national policy a hierarchy of waste
management options, illustrated in Figure 1-2, for
situations where source reduction cannot be imple-
mented feasibly.

Although source reduction is the preferred method
of reducing risk, environmentally sound recycling
shares many of its advantages. Like source reduc-
tion, recycling reduces the need for treatment or
disposal of waste and helps conserve energy and
natural resources. Where source reduction and recy-
cling 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 imple-
mented. The PPA 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.

Waste management data presented in this book
appear in tables and figures in the order of the hier-
archy: recycling, energy recovery, treatment, and
release (including disposal).

Box 1-9 describes the waste management informa-
tion 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 manage-
ment. Facilities report these data as estimates for
the reporting year (2000) and the previous year
(1999) and as projections for the two following
years (2001 and 2002). The PPA requires this data
projection to encourage facilities to consider their
future waste generation, opportunities for source
reduction, and potential improvement in waste man-
agement options as presented in the hierarchy.
Future-year estimates are not commitments that
facilities reporting to TRI must meet.

The individual waste management quantities report-
ed 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 amount
destroyed by the incinerator, not the amount that
entered the incinerator. The amount not destroyed in
incineration (1%) would be reported as released.

2000 Toxics Release Inventory Public Data Release
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Figure 1-1: Information Collected under TRI
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Box 1-4: An Explanation of On-site Releases
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Air Emissions. Releases to air are reported either as pomt source or fugitive emissions. Point source emxssmns, also
referred {o as stack em1ssxons, occur through confined air streams, such as stacks, vents; ducts, or pipes. anxtwe emis-
sions are all releases to air that are not released through 2 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 under-
ground sources of drinking water (USDW), public health, or the environment. The different types of authorized injection
activities are as follows:

¢ Class I wells include the emplacement of hazardous and nonhazardous fluids (industrial and municipal wastes) into iso-
lated formations beneath the lowermost underground source of drinking water (USDW). Because they may inject haz-
ardous waste, Class I wells are the most strictly regulated and are further regulated under the Resource Conservation
and Recovery Act.

s Class II includes injection of brines and other fluids associated with oil and gas production.
« Class III encompasses injection of fluids associated with solution mining of minerals.

» Class IV addresses injection of hazardous or radioactive wastes into or above a USDW and is banned unless authorized
under other Statutes for ground water remediation.

+ Class V wells inject nonhazardous fluids into or above a USDW and are typically shallow, on-site disposal systems,
such as floor and sink drains which discharge directly or indirectly to ground water, dry wells, leach fields, and similar
types of drainage wells.

Beginning with the 1996 reporting year, facilities separately report amounts injected into Class I wells and into all other
wells. This change was made to recognize the difference in management and regulatory oversight provided by the
Underground Injection Control Program for Class I wells as distinguished from other forms of injection reportable to
TRI

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. This change was made to address
concerns about public misperception of disposal to land and to help the public better understand the nature of these vari-
ous methods of disposal.
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sgonized as: te refeases ﬁﬁcause, except for ocation, the outcome of transfemng ih& ﬁh&nieal off-site is
the same as releasmg xt en-me
Transfers to Bxsposa} 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 injec-
tion 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 and 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. Transfers of metals and metal compounds to solidification/stabilization, to wastewater
treatment (excluding POTWs), and to publicly owned treatment works (POTWs, or municipal sewage treatment) also
result in releases and are classified as off-site releases (transfers to disposal) (see Box 1-6).

Box 1-6: How Metals and Metal Compounds Should be Reported to TRI

In Seeﬁun 6.2 of Form R, fgcﬂmés report the amounts sent to each off-site location to which the facility ships or trans-
fers wastes containkzgmtepemd texic 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, trans-
fers 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 M10, 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 manage-
ment in which the wastestream may be treated but the metal contained in the 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 man-
agement using two waste treatment codes, M40 and M61. Beginning in reporting year 1997, metals and metal com-
pounds must be reported using one of the 10 disposal codes or the applicable recycling code (M24 for metals recovery).

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

Recycling M 69 Other Waste Treatment

M 20 Solvents/Organics Recovery M 95 Transfer to Waste Broker—Waste Treatment
M 24 Metals Recovery Disposal

M 26 Other Reuse or Recovery M 10 Storage Only

M 28  Acid Regeneration M 41 Solidification/Stabilization-Metals and Metal
M 93 Transfer to Waste Broker-Recycling Compounds only

Energy Recovery M 62 Wastewater Treatment (Excluding

M 56 Energy Recovery POTWs)-Metals and Metal Compounds only
M 92 Transfer to Waste Broker—Energy Recovery M 71 Underground Injection

Treatment M 72 Landfill/Disposal Surface Impoundment

M 40 Solidification/Stabilization M 73 Land Treatment

M 50 Incineration/Thermal Treatment M 79  Other Land Disposal

M 54 Incineration/Insignificant Fuel Value M 90 Other Off-site Management

M 61 Wastewater Treatment (Excluding POTW5s) M 94 Transfers to Waste Broker-Disposal

M 99 Unknown
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Box 1-6: How Metals and Metal Compounds Should be Reported to TRI (continued)

In Section 6.1 of Form R, facilities report amounts of listed chemicals transferred to publicly owned treatment works
(POTWs). Because metals are not destroyed by sewage treatment processes, amounts of metals and metal compounds
reported in Section 6.1 are considered transfers for disposal.

In 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 quantities 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.

Box 1-7: 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 cor-
rectly 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 the tables in Appendix B.

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 dis-
posal) 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 environ-
ment at the facility or transferred off-site because of
catastrophic events or remedial (clean-up) actions at
the facility. Non-production-related waste is consid-
ered 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 require-

ments under the PPA. 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 dif-
ferences in actual quantities, but also different inter-
pretations of the reporting requirements.

Box 1-10 explains the differences between total on-
and off-site releases and quantity released on- and
oft-site.

Transfers Off-site for Further Waste
Management
Box 1-11 describes oft-site transfers to recycling,

energy recovery, treatment, and POTWSs that TRI
facilities must report.
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{ m}ectton

To avo;d e@mmng the ﬁansfe& to the TSD facilities that are also reported to TRI as on-site reieases by the TSD facilities,
off-site fransfers to:disposal to these TSD facilities must be omitted from tables that compare or summarize on-site and

off-site releases for all industries, including the newly added industries. Only the on-site releases from the TSD facilities
are included in such analyses. In-the 2000 TRI Public Data Release, this applies to tables presented in Chapters 2, 3 and 4.

The RCRA ID number that facilities report was used to identify such transfers and match them to on-site releases report-
ed by TSD facilities. A TRI facility must report its own RCRA ID number as well as the RCRA ID number of the TSD
facility receiving the transfer. Each amount of off-site transfer to disposal should have the RCRA ID number of the
receiving facility. If this RCRA ID number matches the RCRA ID number of a TRI facility and the TRI facility receiving
the waste reported on-site releases of the same chemical (or the metal and its compounds in the case of metals) that were
greater than or equal to the sum of the off-site transfers received, then the off-site transfer amount is omitted from the
analysis.

If the TRI facility receiving the waste reported on-site releases of the chemical less than the total reported as transferred
to the facility, then the amount omitted from the analysis is reduced proportionally. For example, if Facility A reported
20,000 pounds transferred to Facility C and Facility B reported 80,000 pounds transferred to Facility C, but Facility C
only reported 90,000 pounds released on-site (which is 90 percent of the total amount of 100,000 pounds reported as
transferred), then the amount of transfers omitted from the analysis for Facility A is 18,000 pounds (or 90 percent of
20,000 pounds) and for Facility B is 72,000 pounds (or 90 percent of 80,000 pounds).

In tables that present off-site transfers but not on-site releases, these amounts are not omitted in order to present complete
data on off-site transfers for analysis. Also, tables that present data on waste managed do not omit any reported data in
order to present complete data on how waste is being managed.

The following shows which types of off-site transfers to disposal are matched with which types of on-site releases to
determine if the transfers should be omitted:

Off-site Section 5 Checked for Recipient TRI Facilities
Transfer Based on Matching Chemical or,

M Code if Metal, Metal plus Metal Compounds
MI10 554

M41* 551Aand B

M62* 551AandB,5.53 and 5.3

M71 5.4

M72 551AandB, 553

M73 552

M79 554

M90 All Section 5

M99 All Section 5

*Includes metals and metal compounds reported under codes M40 and M61.
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Making Year-to-Year Comparisons
of TRI Data

Year-to-year comparisons must be based on a con-
sistent set of reporting requirements to assure that
any changes in releases or waste management data
do not simply reflect expansion of TRI's chemical
and industry coverage or other modifications in
reporting requirements over the course of the years.
Therefore, trend analyses have been undertaken
using various baseline years, as described below.

1995-2000

In addition to the industry expansion undertaken in
1998, EPA has made changes during the
1995-2000 period to the list of chemicals that must
be reported. EPA has the authority both to add
chemicals to the TRI reporting list if they meet the
statutory toxicity criteria and to delete chemicals
from the list if EPA determines that they do not
meet the toxicity criteria. For the 2000 reporting
year, PBT chemicals already on the list had the
reporting thresholds lowered and other PBT chemi-
cals were added to the list. In addition, vanadium
compounds were added to the list and vanadium
was changed to exclude vanadium when contained
in alloys. Since 1995, EPA has deleted three chemi-
cals from the TRI list, including phosphoric acid in
1999. These chemicals as well as the PBT chemi-
cals and vanadium and vanadium compounds are
excluded from analyses of the 1995-2000 data. The
reporting by new industries is also excluded from
the 1998, 1999 and 2000 data for analyses covering
the 1995-2000 period.

In reporting year 1997, TRI began distinguishing
metals and metal compounds from other listed
chemicals in certain types of off-site transfers.
Specifically, metals and metal compounds trans-
ferred off-site to solidification/stabilization, to
wastewater treatment (excluding POTWs), and to

identified by the waste treatment codes that applied
in those years. Tables in this book present such data.

1991-2000

Waste management information added to TRI by
the PPA of 1990 has been collected since 1991.
Chemicals added to TRI in EPA's chemical expan-
sion initiative were first reportable in 1994, a few
other chemicals were added in 1995, and some PBT
chemicals were added in 2000. All of these sub-
stances are excluded from analyses of the
1991-2000 data. Reporting requirements for ammo-
nia, hydrochloric acid, and sulfuric acid have
changed since 1991 and reporting thresholds
changed for some PBT chemicals in 2000.

These chemicals are also excluded. The reporting
by new industries is also excluded from the 1998,
1999 and 2000 data for analyses covering the
1991-2000 period.

1988-2000

Analyses for the period 1988 to 2000 exclude
chemicals added to TRI since 1988 and those for
which reporting requirements have changed over
that time. Also, reporting by new industries is
excluded from the 1998, 1999 and 2000 data for
analyses covering the 1988—2000 period. Additional
considerations also apply to analyses of TRI data
for 1988 to 2000, including:

Figure 1-2: Waste Management Hierarchy

Waste Management Hierarchy

— I No

POTWs are also classified as off-site releases. (See Source

Boxes 1-5 through 1-7.) Although this categoriza- Reduction

tion was new in 1997, comparable transfers of met- Energy (RS

als and metal compounds in previous years can be Recovery -'
Disposal
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In 1989, the reporting thresholds for manufac-
ture and processing of TRI chemicals was
reduced from 50,000 pounds to 25,000 pounds.
This may affect data for 1988 and 1989, but not
for subsequent years.

Chapter 1 - Toxics Release Inventory Reporting and the 2000 Public Data Release

and reporting of on-site land releases to RCRA
subtitle C landfills separately from other types
of on-site land releases began in 1996. These
release types cannot be analyzed separately for
1988 and later years.

Off-site transfers to recycling and energy recov- Reasons for Change

ery became reportable in 1991. Comparisons
between 1988 and 2000 include only the trans-
fer types that were reportable in 1988.

Box 1-12 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 partic-
ular chemical, increases or decreases in production
levels, changes in a facility's methods of estimating

* Reporting of amounts injected underground into
Class I wells separately from amounts injected
into underground wells of other classes (11-V),

Box 1-9: An Explanation of Waste Management Information

§W®MMchemwakmwmwmomdm SechonSofFormR.

'}f}as is tlwquaizhiy of the toxnc chenncal recovered at the facility and made avaﬂable for ﬁlrﬁm use.

) ming; the amount reported represents the amount exiting the recycling unit. It is not the quantity that
entered an on-sma rtcyclmg Jor 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.

Recycled 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 R as transferred off-
site for recycling, less any amount(s) associated with non-routine events.

Used for Energy Recovery On-site. This is the quantity of the toxic chemical that was combusted in some form of ener-
gy 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 of
98,000 pounds is reported as combusted for energy recovery (the remaining 2,000 pounds is reported as released).

Used for 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 R as transferred off-site for energy recovery, less any amount(s) associated with non-routine events.

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 100,000 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).

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 R as 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 1-6).
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Box 1-9: An Explanation of Waste Management Information (Continued)

tant in assessing progress in source reduction at facilities.

Released On- and Off-site. This is the total quantity of the toxic chemical that was released to the environment or dis-
posed 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 POTWSs of metals and metal compounds) less any amount(s) associated with non-routine events.

Released to the Environment 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 acci-
dental 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 are not so amenable to source reduction because they are not readily anticipated. This separation is impor-

or calculating reportable amounts (which does not
indicate a corresponding change in actual releases
and waste management), reporting errors in previ-
ous years for which the facility has not filed a
revised submission, and others.

Apparent increases and decreases among industries
can also result when facilities change the SIC codes
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.

Source Reduction

As noted above, the PPA of 1990 requires facilities
to report the quantities of TRI chemicals they man-
age in waste, both on- and off-site. The PPA also
requires facilities to provide information about the
efforts they have made to reduce or eliminate those
quantities. With the 1991 reporting year, facilities
began reporting to TRI information about any
source reduction activities they implemented during
the year.

Source reduction activities are undertaken to reduce
the amount of a toxic chemical which enters a
wastestream or is otherwise released to the environ-
ment. By reducing the generation of toxic chemi-
cals in waste, source reduction activities reduce the
need to recycle, treat, or dispose of toxic chemicals.

Box 1-13 explains source reduction as defined by
the PPA.

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.
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- of the Form R and txaasfem offsite for cfxspasai as reportad in Sectmn 6 (including met-
als and metal cmunds as described in Box 1-6). However, "quantity released on- and off-site” is limited to production-
related on- and off-site releases as collected in Section 8.1 of the Form R. Although total amounts analyzed in these two
categories are often the same, production-related 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, trans-
fers for recycling, energy recovery, and treatment (including POTWs 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 include only produc-
tion-related wastes whereas Section 6 includes all off-site waste management amounts.

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.

Box 1-11: An Explanation of Transfers Off-site for Further Waste Management

Tran&fers Off-site to Rﬂeye]feg. Toxic chemicals in waste that are sent off-gite for the putposes of recycimg are general—
ly recovered by a variety of recycling methods, including solvent recovery and metals recovery. The choice of the recy-
cling 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 corn-
busted 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. Wastewaters 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 solubil-
ity 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 1-5 and 1-6.

Other 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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Box 1-12: 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 decreases 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 progess changes, elimination of spills and leaks, inventory control, improved mainte-
nance, 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, if the poliution 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 increases and decrease when production decreas-
es, although the relationship is not necessarily linear.

One-time events unrelated to normal production processes, 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 otherwise managed as waste.

Clarifications of reporting instructions or changes in the 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 actu-
al 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 occurred in reporting years 1994 and 1995, resulted in lower reports
of releases, when non-aerosol forms were no longer reported.

Similarly, a facility's use of the alternate threshold may result in a reported decrease without an actual reduction in releas-
es if the facility begins to take advantage of an 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 amounts of releases 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.

Box 1-13: 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.
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HOW CAN 1 OBTAIN ADDITIONAL TRI
INFORMATION?

The TRI data are available in on-line databases 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. The TRI-USer Support Service (202-566-
0250, tri.us@epa.gov) can provide assistance in
accessing and using the TRI data. On-line services
include the TRI Explorer, EPA's Envirofacts, the
National Library of Medicine's TOXNET system,
and the Right-to-Know Network (RTK NET).

To request copies of TRI and EPCRA documents or
to obtain further information about the program,
contact the toll-free EPCRA Call Center at 1-800-
424-9346. TRI information is also available on the
TRI Web site at www.epa.gov/tri.

Other potential sources of TRI information include
the state EPCRA section 313 contacts, the EPA
Regional Offices, or the facilities themselves. EPA
regional and state EPCRA section 313 contacts
appear in Appendix E of this report, the 2000 TRI
Public Data Release: State Fact Sheets and on the
TRI Web site.
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Chapter 2

Toxics Release Inventory Data
Overview, 2000 and 1998-2000

This chapter provides a broad overview of TRI data
for 2000 and for the period 1998-2000.

For the 2000 reporting year, TRI was expanded to
include new PBT chemicals and reporting thresh-
olds were lowered for both the newly-added PBT
chemicals and certain PBT chemicals already on
the TRI list. These chemicals are examined in detail
in Chapter 3.

The seven industries that were required to report to
TRI for the first time in 1998—the "new" indus-
tries—are analyzed in Chapter 4. Also in Chapter 4
is a separate analysis of reporting by federal
facilities.

Detailed analyses of the 20 industries in the manu-
facturing sector that have been required to report to
TRI since the program began in 1987 (the "origi-
nal" industries) appear in Chapter 5. These original
industries are in Standard Industrial Classification
(SIC) codes 20 to 39. (For information on SIC
codes and their use in TRI, see Box 4-1 in

Chapter 4.)

Those federal facilities reporting activities within
the new industry sectors are included in the “new”
industries, otherwise they are included in the “origi-
nal” industries. Data as reported by all federal facil-
ities are presented in Chapter 6.

For definitions of types of releases and waste man-
agement activities, and for important information
on factors to be considered when using TRI data,
see Chapter 1.

TRI DATA FOR ORIGINAL AND NEW
INDUSTRIES, 2000

On- and Off-site Releases

The combined industries submitted 91,513 forms
for 23,484 facilities in 2000. Of those totals, new
industries had 9.1 percent of the facilities but sub-
mitted 19.0 percent of the forms. In 2000, on- and
off-site releases among all TRI industries totaled
7.10 billion pounds. On-site releases were 92.6
percent of the total (6.58 billion pounds), and oftf-
site releases were 7.4 percent of the total (525.1
million pounds). (See Table 2-1.) For all TRI indus-
tries, other on-site land releases (that is other than
RCRA subtitle C landfills) accounted for over half
of total releases (55.3 percent). Air emissions repre-
sented 28.8 percent of the total and surface water
discharges were 3.7 percent. (See Figure 2-1.)

The new industries accounted for 67.1 percent of
the total on- and off-site releases—71.5 percent of
the total on-site releases and 19.9 percent of the
total off-site releases (transfers to off-site disposal).

In 2000, the new industries had on-site releases of
4.70 billion pounds, 97.6 percent of the new indus-
tries’ total on- and off-site releases. On-site land
releases were 79.4 percent, or 3.83 billion pounds,
of the total releases reported by the new industries.
Air emissions accounted for 16.6 percent, or 797.8
million pounds. Underground injection and surface
water discharges were a combined 1.6 percent of
the total releases of the new industries.

Off-site releases accounted for the remaining 2.4
percent of the new industries total on- and off-site
releases. Off-site releases to landfills/surface
impoundments constituted 1.6 percent (79.3 million
pounds) of the new industries’ total on- and off-site
releases. Solidification/stabilization, other land dis-
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Table 2-1: TRI On-site and Off-site Releases, Original (Manufacturing) and New Industries, 2000

New Industries|
as Percent of All
Original Industries New Industries All TRI Industries TRI Industries)|
Number Number Number Percent
Total Facilities 21,352 2,132 23,484 91
Total Forms 74,131 17,382 91,513 190
Form Rs 63,573 14,731 78,304 18.8
Form As 10,558 2,651 13,209 201
Percent Percent Percent
Pounds of Total Pounds of Total Pounds of Total Percent
On-site Releases
Total Air Emissions 1,106,587,862 48.4 797,818,431 16.6 1,904,406,293 26.8 419
Fugitive Air Emissions 249,611,942 10.9 5,736,258 01 255,348,200 36 2.2
Point Source Air Emissions 856,975,920 375 792,082,173 16.4 1,649,058,093 232 48.0
Surface Water Discharges 255,370,170 112 5,512,215 01 260,882,385 37 21
Underground Injection 207,296,301 9.1 71,740,345 15 279,036,646 3.9 25.7
Class | Wells 207,059,365 9.1 33,917,875 07 240,977,239 34 14.1
Class -V Wells 236,937 0.0 37,822,470 0.8 38,059,407 05 994
On-site Land Releases 305,179,352 134] 3,826,222,733 794 4,131,402,086 58 2 926
RCRA Subtitle C Landfills 10,469,795 0.5 195,984,872 4.1 206,454,666 29 94.9
Other On-site Landfills 115,513,294 5.1 183,576,714 3.8 299,090,008 42 61.4
Land Treatment 9,863,854 0.4 4,165,739 0.1 14,029,593 0.2 29.7
Surface Impoundments 53,710,743 24| 1,029,706,394 214 1,083,417,137 153 95.0
Other Disposal 115,621,667 51| 2,412,789,015 50.1 2,528,410,681 356 95.4
Total On-site Releases 1,874,433,686 82.1] 4,701,293,724 97.6 6,575,727,410 92.6 71.5
Off-site Releases
Storage Only* 8,387,770 0.4 1,069,765 0.0 9,457,535 0.1 1.3
Solidification/Stabilization** 83,687,740 37 8,629,482 02 92,317,222 1.3 69
Metals and Metal Compounds Only
Wastewater Treatment (Excluding POTWs)*** 6,666,824 03 349,897 00 7,016,721 01 53
Metals and Metal Compounds Only
Transfers to POTWs**** 3,153,650 0.1 40,549 00 3,194,199 00 13
Metals and Metal Compounds Only
Underground Injection 23,259,561 1.0 425,919 0.0 23,685,480 03 1.9
Landfills/Surface Impoundments 241,837,535 10.6 79,273,086 1.6 321,110,621 4.5 25.0
Land Treatment 4,868,417 02 927,226 00 5,795,643 01 16.0
Other Land Disposal 10,504,441 0.5 11,631,720 02 22,136,161 03 526
Other Off-site Management 8,142,788 04 10,041,872 02 18,184,660 03 545
Transfers to Waste Broker for Disposal 14,448,694 0.6 1,747,897 0.0 16,196,591 0.2 10.8
Unknown***** 5,008,593 02 985,429 00 5,994,022 0.1 16 1
Total Off-site Releases 409,966,012 179 115,122,842 24 525,088,854 7.4 19.9
(Transfers Off-site to Disposal)
Total On- and Off-site Releases 2,284,399.698  100.0| 4,816,416,567 100.0 7,100,816,264 100.0 67.1

Note: On-site Releases are 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 Off-site Releases do not include transfers to disposal
sent to other TRI facilities that reported the amount as an on-site release

Facilities/forms are included in the oniginal industry category If they did not report a new industry SIC code Faciities/forms are included in the new industry category if the
facility/form has a new industry SIC code and no SIC code in 20-39 If the facility reported in any year prior to 1998 and the facility/form has a combination of onginal and
new industry SIC codes, then the facity/form 1s included in the onginal industry calegory if the facility reported for the first ime in 1998 or later and the facihity/form has a
combination of orniginal and new industry SIC codes, then the facility/form 1s included in the new industry category

One faciity, Phelps Dodge Miam of Claypool, AZ, that reported under SIC code 33 and SIC code 10 in 2000 and previous years has been included in the new industry cate-
gory SIC code 10 for the purpose of this analysis

* Storage only (disposal code M10) indicates that the toxic chemical is sent off-site for storage because there 15 no known disposal method Amounts reported as transferred
to storage only are included as a form of disposal (off-site release) See Box 1-5

** Beginning in reporting year 1997, transfers to solidification/stabilization of metals and metal compounds (waste treatment code M41) are reported separately from transfers
to solidification/stabihzation of non-metal TRI chemicals (waste treatment code M40) Because this treatment method prepares a metal for disposal, but does not destroy 1t,
such transfers are included as a form of disposal (off-site release) See Box 1-6 Reports under code M40 of metals and metal compounds have been included in solidfica-
tion/stabihzation 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 treatment code M61) are reported sepa-
rately from transfers to wastewater treatment of non-metal TRI chemicals (waste treatment code M60) Because wastewater treatment does not destroy metals, such trans-
fers are ncluded as a form of disposal (off-site release) See Box 1-6 Transfers of metals and metal compounds reported under code M60 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 matenal

== | nknown (disposal code M99) indicates that a facility is not aware of the type of waste management used for the toxic chernical that i1s sent off-site Amounts reported
as unknown transfers are treated as a form of disposal (off-site release)
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Box 2-1: Duplication of Off-site Transfers to Disposal, 2000

TRI facilities may tranisfer off-site chemicals in waste & oﬁger facilities for disposal: Box 1.8 in Chz e
analysis done to avoid counting transfers by one TRI famlxty that are also repurt&d a8 en«s:te \
The off-site transfers to disposal are omitted from tables that compare or summarize on-site andoff—sxte, ,
industries, including the new industries. Only the on-site releases from the other TRI facilities are mcluded m such
analyses.
The following shows the results of the analysis for 2000 and how much is omitted from tables that present total releases
for all TRI industries.
Transfers  Section 5 Checked
Omitted Because  for Recipient
Transfers to Duplicated  TRI Facilities Based

Off-site Total Disposal for in Section 5 on Matching Chemical or,
Transfer Transfers Matching of Recipient  if Metal, Metal plus
M Code to Disposal RCRAID TRI Facility = Metal Compound

Pounds Pounds Pounds
M10 9,457,542 4,149,466 7 554
M41* 153,254,803 179,979,934 60,937,581 5.5.1AandB
M62* 7,114,525 3,501,718 97,804 55.1AandB, 5.53 and 5.3
M71 36,032,917 50,772,804 12,347,437 54
M72 336,101,699 60,236,387 14,991,078  5.5.1 Aand B, 5.5.3
M73 5,795,643 610,582 0 552
M79 22,174,663 8,916,450 38,502 5.54
M90 18,477,410 3,647,203 292,751 All Section 5
M99 6,170,573 3,224,110 176,551 All Section 5
Total 594,579,775 315,038,654 88,881,710
Number of Form Rs 91,513 9,507 2,899
* Includes metals and metal compounds reported under codes M40 and M61.

industries’ total on- and off-site releases. Of on-site
releases in the original industries, air emissions
constituted 48.4 percent, or 1.11 billion pounds, of
total on- and off-site releases, with land releases
accounting for 13.4 percent (305.2 million pounds)
and surface water discharges accounting for 11.2
percent (255.4 million pounds) of total on- and off-
site releases of the original industries. On-site
releases to underground injection were 9.1 percent,
or 207.3 million pounds, of the total on- and
off-site releases.

posal (not land treatment), and other off-site man-
agement each accounted for less than 0.2 percent of
total on- and off-site releases. Storage only, waste-
water treatment (excluding POTWs), transfers to
POTWs, underground injection, land treatment,
transfers to waste brokers for disposal, and
unknown were negligible percentages of total on-
and off-site releases.

In 2000, the original industries had on-site releases
of 1.87 billion pounds, 82.1 percent of the original
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Figure 2-1: Distribution of TRI On-site and Off-
site Releases, All Industries, 2000

Transfers Off-
site to
Dlsposal

7 4% Air Emissions

26 8%

Surface Water
Discharges
3.7%

UIJ Class |
Wells
3.4%

Other On- S|te
Land Releases
55.3%

On-site RCRA
Subtltle C UlJ, Class II-V

Wells

Note: On-site Releases are 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/stabi-
lization and for wastewater treatment, including to POTWs Off-site Releases
do not include transfers to disposal sent to other TRI facilittes that reported the
amount as an on-site release

UIJ = Underground Injection

Meanwhile, off-site releases constituted 17.9 per-
cent, or 410.0 million pounds, of the total on- and
off-site releases for the original industries. Off-site
releases to landfills/surface impoundments were
10.6 percent, or 241.8 million pounds, of the total
on- and off-site releases. Solidification/stabilization
accounted for 3.7 percent, or 83.7 million pounds,
of total on- and off-site releases. Storage only,
transfers to POTWs, underground injection, land
treatment, other land disposal, other off-site dispos-
al, transfers to waste broker for disposal, and
unknown waste management were each less than 1
percent of total on- and off-site releases.

Starting in 1998, hazardous waste treatment and
disposal facilities in SIC code 4953 were required
to report to TRI. The result is that TRI chemicals in
waste may be sent by one TRI facility (which
reports the amounts as transfers off-site to disposal)
to another TRI facility (which reports the amounts
as on-site releases). Box 2-1 shows how much of
the off-site transfers to disposal were also reported
as on-site releases in 2000.

Waste Management Data
Quantities of TRI Chemicals in Waste

Table 2-2 compares the new and original industries’
waste management aclivities for 2000. The com-
bined TRI industries managed 37.89 billion pounds
of production-related waste in 2000. (The TRI
industries also managed 264.1 million pounds of
non-production-related waste in 2000, 84.9 percent
of which came from the new industries.) The origi-
nal industries accounted for 83.8 percent (31.73 bil-
lion pounds) of the total production-related waste
managed while the new industries accounted for
16.2 percent (6.15 billion pounds).

Of the total production-related waste managed by
all industries, 39.0 percent, or 14.78 billion pounds
was treated on-site. The original industries account-
ed for 93.2 percent, or 13.78 billion pounds, of the
production-related waste treated on-site by all
industries. Across all industries, 26.0 percent (9.85
billion pounds) of waste was recycled on-site.
Again, the original industries accounted for most
(98.0 percent or 9.65 billion pounds) of the waste
recycled on-site.

Waste released on- and off-site was the third most
common management method across all industries,
accounting for 18.3 percent (6.94 billion pounds) of
the total production-related waste managed. In this
category, however, new industries reported 66.3
percent (4.60 billion pounds) of the total quantity
released on- and off-site by all industries.

Of the 31.73 billion pounds of TRI chemicals man-
aged in 2000 by the original industries, 43.4 percent
(13.78 billion pounds) was treated on-site. Another
30.4 percent (9.65 billion pounds) was recycled on-
site. Recycled off-site, energy recovery on- and off-
site, treated off-site, and releases on- and off-site
accounted for the remaining 26.2 percent.

Of the 6.15 billion pounds of TRI chemicals man-
aged in 2000 by the new industries, 74.8 percent
(just over 4.59 billion pounds) was released on- and
off-site and 16.3 percent (just over 1 billion pounds)
was treated on-site. The remaining 8.9 percent was
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Table 2-2: Quantities of TRI Chemicals in Waste by Waste Management Activity, Original (Manufacturing) and

New Industries, 2000
New Industries]
as Percent off
All TRI
Waste Management Activity Original Industries New Industries All TRI Industries Industries
Pounds Percent Pounds Percent Pounds Percent Percent
Recycled On-site 9,653,794,985 30.4 195,551,210 32 9,849,346,195 26.0 2.0
Recycled Off-site 2,159,966,719 68 33,176,920 05 2,193,143,639 58 15
Energy Recovery On-site 2,686,643,776 8.5 7,045,642 0.1 2,693,689,418 71 0.3
Energy Recovery Off-site 549,039,983 17 266,124,188 43 815,164,171 22 326
Treated On-site 13,778,146,072 434! 1,002,815,347 16.3 14,780,961,420 39.0 6.8
Treated Off-site 571,131,526 18 47,733,528 08 618,865,054 16 77
Quantity Released On- and Off-site 2,335,337,556 7.4| 4,599,691,226 74.8 6,935,028,782 18.3 66.3
Total Production-related Waste Managed 31,734,060,618 100.0| 6,152,138,062 100.0| 37,886,198,679 100.0 16.2
Non-production-related Waste Managed 39,973,193 224,105,347 264,078,540 84.9

Note* Data are from Section 8 of Form R for 2000.

Facilities/forms are included in the original industry category If they did not report a new industry SIC code Facilities/forms are included in the new industry category if the
facility/form has a new industry SIC code and no SIC code in 20-39 If the facility reported in any year prior to 1998 and the facility/form has a combination of original and
new industry SIC codes, then the facility/form is included in the original industry category If the facility reported for the first tme in 1998 or later and the facility/form has a
combination of original and new industry SIC codes, then the facility/form i1s included in the new industry category

One facility, Phelps Dodge Miami of Claypool, AZ, that reported under SIC code 33 and SIC code 10 in 2000 and previous years has been inciuded in the new industry cate-

gory SIC code 10 for the purpose of this analysis

recycled on- and off-site, burned for energy recov-
ery on- and off-site, or treated off-site.

Transfers Off-site for Further Waste
Management/Disposal

As shown in Table 2-3, transfers off-site for further
waste management and disposal in 2000 totaled just
under 4.14 billion pounds among all TRI industries.
Of that total, the original industries accounted for
89.1 percent (3.69 billion pounds), and the new
industries accounted for 10.9 percent (453.1 million
pounds).

In all TRI industries, over half of the transfers for
further waste management and disposal was from
transfers to recycling—just over 2.09 billion
pounds. Transfers to energy recovery accounted for
19.3 percent (800.4 million pounds), and other off-
site transfers to disposal accounted for 14.8 percent
(610.8 million pounds).

Transfers to recycling accounted for 56.0 percent
(2.06 billion pounds) of the transfers for further
management and disposal by the original industries
in 2000. Transfers to energy recovery accounted for
14.7 percent (542.5 million pounds), while other
off-site transfers to disposal (not including transfers
to POTWs of metals and metal compounds) were

13.3 percent (488.6 million pounds). Transfers to
treatment, transfers to POTWs, and other off-site
transfers comprised the remaining 16.0 percent.

Transfers to energy recovery accounted for 56.9
percent (257.9 million pounds) of the total off-site
transfers for further waste management and disposal
by the new industries in 2000. Off-site transfers to
disposal (not including transfers to POTWSs of met-
als and metal compounds) were 27.0 percent (122.2
million pounds) of the total off-site transfers for
further waste management and disposal. Transfers
to recycling, transfers to treatment, transfers to
POTWs accounted for the remaining combined 16.1
percent of total transfers for further waste manage-
ment and disposal.

Projections of TRl Chemicals in Waste
and Source Reduction

As described in Waste Management in Chapter 1,
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. TRI facilities (both original and new
industries) projected a 1.6 percent increase in total
production-related waste, from 37.89 billion pounds
in 2000 to 38.49 billion pounds in 2002 (see

Table 2-4.)
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Table 2-3: TRI Off-site Transfers for Further Waste Management/Disposal, Original (Manufacturing) and

New Industries, 2000

New Industries

as Percent of

All TRI

Type of Transfer Original Industries New Industries All TRI Industries Industries

Pounds  Percent Pounds Percent Pounds Percent Percent

Transfers to Recycling 2,064,722,344 56.0] 30,409,774 67 2,095,132,118 50.6 1.5

Transfers to Energy Recovery 542,491,264 14 7| 257,859,893 56 9 800,351,157 193 322

Transfers to Treatment 242,879,243 66| 39,285,277 8.7 282,164,520 6.8 13.9

Transfers to POTWs 337,225,110 91 3,386,348 07 340,611,459 82 1.0

Metals and Metal Compounds Only 3,153,650 0.1 40,549 0.0 3,194,199 0.1 1.3

Non-metal TRt Chemicals 334,071,460 91 3,345,800 07 337,417,260 82 10

Other Off-site Transfers* 10,628,445 0.3 6,750 0.0 10,635,195 03 0.1

Other Off-site Transfers to Disposal™* 488,580,198 133 122,196,168 270 610,776,366 14 8 20.0

Total Transfers for Further Waste 3,686,526,604 100.0| 453,144,211 100.0{ 4,139,670,815 100.0 10.9
Management/Disposal

Note' Total Transfers Off-site for Further Waste Management/Disposal are from Section 6 of Form R

Facilities/forms are included in the onginal industry category If they did not report a new industry SIC code Facilities/forms are included in the new industry category If the
facility/form has a new industry SIC code and no SIC code in 20-39 If the facility reported in any year prior to 1998 and the facility/form has a combmnation of orniginal and
new iIndustry SIC codes, then the facility/form 1s included in the onginal industry category If the faciity reported for the first time 1in 1998 or later and the facity/form has a
combination of original and new industry SIC codes, then the facility/form i1s included in the new industry category

One facility, Phelps Dodge Miami of Claypool, AZ, that reported under SIC code 33 and SIC code 10 in 2000 and previous years has been mcluded in the new industry cate-

gory SIC code 10 for the purpose of this analysis

* Other Off-site Transfers are transfers reported without a valid waste management code

** Does not include transfers to POTWSs of metals and metal compounds

The original industries expected their total to
increase by 3.6 percent, from 31.73 billion pounds
in 2000 to 32.88 billion pounds in 2002, while the
new industries expected their total production-relat-
ed waste to decrease by 8.8 percent, from 6.15 bil-
lion pounds in 2000 to 5.61 billion pounds in 2002.
The expected decreases would reduce the new
industries' proportion of total production-related
waste from all industries from 16.2 percent in 2000
to a projected 14.6 percent in 2002.

Quantities released on- and off-site are expected to
decrease, for both original and new industries and
for TR1 industries as a whole. Releases on- and off-
site represent the least-desirable option under the
waste management hierarchy described in Waste
Management in Chapter 1. The projected decrease
of 8.8 percent in such releases—from 6.94 billion
pounds in 2000 to 6.32 billion pounds in 2002 for
all TRI industries—therefore represents a positive
development in TRI facilities® waste management.
For new industries the expected dccrease would be
8.9 percent and for original industries 8.7 percent.

As shown in Table 2-5, TRI industries submitted
78,304 Form Rs, 15.5 percent of which (12,165

forms) reported source reduction activities. As

noted in Waste Management in Chapter 1, source
reduction—activity that prevents the generation of
waste—is the preferred waste management option.

Good operating practices were the most frequently
cited source reduction activity, with 7,051 forms
reporting good operating practices during 2000,
Process modifications were cited on 3,891 forms
and spill and leak prevention on 3,166 forms.

The original industries accounted for over 89 per-
cent of the reported source reduction activities: all
of the surface preparation and finishing and 93.8
percent of the product modifications. Good operat-
ing practices were cited most frequently by electric
utilities and chemical wholesale distributors while
spill and leak prevention was by the petroleum ter-
minals and bulk storage facilities.

TRI DATA FOR ORIGINAL AND NEW
INDUSTRIES, 1998-2000

As shown in Table 2-6, the numbers of facilities
reporting and of forms submitted were slightly
lower, by 2 to 4 percent between 1999 and 2000 for
TRI industries as a whole. The data used to com-

2-6
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Table 2-4: Current Year and Projected Quantities of TRI Chemicals in Waste, Original (Manufacturing) and
New Industries, 2000-2002

Original Industries New Industries

Waste Management Activity 2000 2001 2002 2000 2001 2002

Pounds Pounds Pounds Pounds Pounds Pounds
Recycled On-site 9,653,794,985 10,943,551,394 11,117,660,076 195,561,210 202,796,256 204,887,689
Recycled Off-site 2,159,966,719 2,153,142,168 2,091,310,140 33,176,920 29,021,924 29,084,705
Energy Recovery On-site 2,686,643,776 2,686,510,762 2,696,940,447 7,045,642 6,656,802 6,663,060
Energy Recovery Off-site 549,039,983 522,332,195 493,309,526 266,124,188 197,678,806 201,219,234
Treated On-site 13,778,146,072 13,430,834,085 13,800,528,890 1,002,815,347 940,954,808 934,280,186
Treated Off-site 571,131,526 543,528,000 549,510,895 47,733,528 41,761,947 41,797,393
Quantity Released On- and Off-site 2,335,337,556 2,189,276,304 2,132,294,892 4,599,691,226  4,179,927,776  4,190,141,292
Total Production-related Waste Managed 31,734,060,618 32,469,174,909 32,881,554,865 6,152,138,062 5,598,798,319  5,608,073,557

All TRI Industries Projected Change 2000-2002

Waste Management Activity 2000 2001 2002] Original Industries New Industries  All Industries

Pounds Pounds Pounds Percent Percent Percent
Recycled On-site 9,849,346,195 11,146,347,650 11,322,547,765 152 4.8 15.0
Recycled Off-site 2,193,143,639 2,182,164,092 2,120,394,845 32 -123 -33
Energy Recovery On-site 2,693,689,418 2,693,167,564 2,703,603,507 0.4 -5.4 0.4
Energy Recovery Off-site 815,164,171 720,011,001 694,528,760 -102 -24 4 -148
Treated On-site 14,780,961,420 14,371,788,892 14,734,809,075 0.2 6.8 -0.3
Treated Off-site 618,865,054 585,289,948 591,308,288 -38 124 45
Quantity Released On- and Off-site 6,935,028,782 6,369,204,080 6,322,436,183 -87 -89 -88
Total Production-related Waste Managed 37,886,198,679 38,067,973,228 38,489,628,422 3.6 -8.8 1.6

Note: Current year (2000) and projected (2001 and 2002) amounts are from Section 8 of Form R for 2000

Facilities/forms are included In the onginal industry category If they did not report a new industry SIC code Facilities/forms are included in the new industry category If the
facility/form has a new industry SIC code and no SIC code in 20-39 If the facility reported in any year prior to 1998 and the facility/form has a combination of original and
new industry SIC codes, then the facility/form 1s included in the oniginal industry category If the facility reported for the first tme in 1998 or later and the facility/form has a
combination of onginal and new industry SIC codes, then the facility/form 1s included in the new industry category

One facility, Phelps Dodge Miami of Claypool, AZ, that reported under SIC code 33 and SIC code 10 in 2000 and previous years has been included in the new industry
category SIC code 10 for the purpose of this analysis

Table 2-5: Forms Reporting Source Reduction Activity, by Category, Original (Manufacturing) and New
Industries, 2000

Forms Reporting
Source Reduction

Activity Category of Source Reduction Activity

Raw Surface
Percent Good Spill and Materials Process Cleaning Preparation Product
Total of Alll Operating Inventory Leak  Modifi-  Modifi- and and  Modifi-
SIC Code Industry Form Rs| Form Rs| Practices Control Prevention cations cations Degreasing Finishing cations
Number| Number Percent| . Number Number  Number Number Number Number  Number Number
20-39 Onginal Industries 63,573 10,869 171 6,095 1,392 2,690 1,623 3,704 615 1,088 798
10 Metal Mining 655 24 37 4 1 4 0 14 0 0 1
12 Coal Mining 203 0 00 0 0 0 0 0 0 0 0
431/493 Electnic Utilities 6,038 497 82 344 63 41 96 61 4] 0 1
5169 Chemical Wholesale Distributors 1,871 237 127 143 36 130 " 30 24 0 2
5171 Petroleum Terminals/Bulk Storage 3,499 188 54 100 26 160 0 48 16 0 7
4953/7389  Hazardous Waste/Solvent Recovery 2,465 350 14.2 365 0 141 0 34 0 0 3
Total 78,304| 12,165 15.5 7,051 1,518 3,166 1,730 3,891 655 1,088 812

Note: All source reduction activities on a form are counted in the corresponding category Totals do not equal the sum of the categories because forms may report more than
one source reduction activity

Facilities/forms are included In the original industry category if they did not report a new industry SIC code Facilities/forms are included in the new industry category If the
facility/form has a new industry SIC code and no SIC code in 20-39 If the facility reported in any year prior to 1998 and the facility/form has a combination of oniginal and
new Industry SIC codes, then the facility/form 1s included in the oniginal industry category If the facility reported for the first tme in 1998 or later and the facihty/form has a
combination of original and new industry SIC codes, then the facility/form 1s included in the new industry category

One facility, Phelps Dodge Miami of Claypool, AZ, that reported under SIC code 33 and SIC code 10 in 2000 and previous years has been included in the new industry
category SIC code 10 for the purpose of this analysis
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pare 1998, 1999 and 2000 do not include the PBT
chemicals or vanadium or vanadium compounds
since some PBT chemicals and vanadium com-
pounds were added to the TRI list of chemicals in
2000 and the reporting definition for vanadium
changed and the reporting thresholds for all PBT
chemicals changed. Chapter 3 examines in more
detail reporting on PBT chemicals in 2000.

On- and Off-site Releases, 1998-2000

On- and off=-site releases in 2000 for all TRI indus-
tries totaled 7.00 billion pounds, a decrease from
7.65 billion pounds in 1999, or 8.4 percent. From
1999 to 2000, total releases by the new industries
decreased by 11.0 percent, from 5.32 billion pounds
to 4.73 billion pounds. Total releases by original
industries, decreased from 1999 to 2000 by 2.6
percent, from 2.33 billion pounds to 2.27

billion pounds.

After increasing from 1998 to 1999 and then falling
from 1999 to 2000, for the three-year period 1998-
2000, total on- and off-site releases fell 5.1 percent
in the new ndustries. Total on- and off-site releases
fell 6.4 percent in the original industries. Overall
total on- and off-site releases decreased 5.5 percent
for all TRI industries. The increase from 1998 to
1999 was due to reporting by the new industries.

On-site releases from all TRI industries declined in
2000 to 6.49 billion pounds from 7.19 billion
pounds in 1999, a decrease of 9.8 percent. The orig-
inal industries’ on-site releases fell from 1.98 bil-
lion pounds in 1999 to 1.86 billion pounds in 2000,
by 5.8 percent. The new industries’ on-site releases
decreased by 11.2 percent, from 5.21 billion pounds
in 1999 to 4.63 billion pounds in 2000.

For the three-year period 1998-2000, total on-site
releases fell 10.5 percent in the original industries
and 5.4 percent in the new industries for a com-
bined decrease of 6.9 percent for all TR1 industries.
On-site releases for all industries rose from 1998 to
1999 and then decreased. The increase from 1998 to
1999 was due to reporting by the ncw industries.
(See Figures 2-2 and 2-3.)

Chapter 2 Toxics Release Inventory Data Overview, 2000 and 1998-2000

The new industries saw the largest decline in on-site
releases from land releases from 1999 to 2000. On-
site land releases fell by 541.7 million pounds or
12.6 percent, from 4.29 billion pounds in 1999 to
3.75 billion pounds in 2000. Air emissions saw the
second largest decline by new industries falling 6.8
percent, or nearly 58.0 million pounds led by a drop
in point-source air emissions of 57.2 million
pounds. The largest increase in on-site releases in
the new industries came from underground injec-
tion, which rose 23.4 percent, but the quantities
involved were somewhat smaller—13.6 million
pounds increase from 1999 to 2000.

For the original industries, all the main categories
of release declined in quantity, except for under-
ground injection, which increased 2.6 percent. The
largest decrease was in air emissions, which
decreased by 79.6 million pounds, or 6.7 percent,
from 1.18 billion pounds in 1999 to 1.10 billion
pounds in 2000.

Off-site releases reported by both original industries
and the new industries increased from 1999 to
2000. Off-site releases (transfers off-site to dispos-
al) for all TRI industries rose 12.5 percent, from
456.0 million pounds in 1999 to 513.0 million
pounds in 2000.

The original industries reported off-site releases of
350.0 million pounds in 1999 and 404.7 million
pounds in 2000, a 15.6 percent increase. The main
categories 1n which the original industries reported
increases were solidification/stabilization, which
increased 33.0 million pounds, a 65.3 percent
increase, and landfills/surface impoundments,
which increased 20.8 million pounds, a 9.6 percent
increase. Storage only increased by 30.6 percent,
almost 2.0 million pounds, and underground injec-
tion and wastewater trcatment (excluding POTWs)
had modest increases. The only categories of oft-
site releases by the original industries to register
decreases were other land disposal (down 3.9 mil-
lion pounds), other off-site management (down 3.1
million pounds), and transfers to POTWs (down
1,400 pounds).
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Chapter 2 Toxics Release Inventory Data Overview, 2000 and 1998-2000

Figure 2-2: Distribution of TRI On-site and Off-site Releases, Original Industries, 1998-2000
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Figure 2-3: Distribution of TRI On-site and Off-site Releases, New Industries, 1998-2000
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fers 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 POTWSs
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Chapter 2 Toxics Release Inventory Data Overview, 2000 and 1998-2000

Table 2-6: TRI On-site and Off-site Releases, Original (Manufacturing) and New Industries, 1998-2000

Onginal Industries

New Industries

-

Change  Change ‘Change ~ Change
1998 1999 2000 1999-2000 1998-2000 1998 1999 2000 1999-2000 1998-2000
Number Number Number Percent Percent Number Number Number Percent Percent
Total Facilities 21,575 21,089 20,789 -14 -36 1,982 1,849 2,006 29 12
Totat Farms 71,492 70,276 69,733 08 25 15,001 14,572 14,349 -15 -43
Form Rs 61,077 59,935 59,187 -12 -31 12,365 12,088 11,701 -32 -54
Form As 10,415 10,341 10,546 20 13 2,636 2,484 2,648 66 05
Pounds Pounds Pounds Percent Percent Pounds Pounds Pounds Percent Percent
On-site Releases
Total Ar Emissions 1,277,155,828 1,184,024,043 1,104,442,103 67 -135 810,750,237 853,535,229 795,560,618 -68 -19
Fugitive Air Emissions 298,429,681 269,152,806 249,329,161 74 -165 7,037,092 6,502,027 5,716,185 -121 -188
Point Source Air Emissions 978,726,148 914,871,237 855,112,942 65 -126 803,713,145 847,033,202 789,844,433 68 17
Surface Water Discharges 240,910,126 256,457,046 255,054 853 05 59 7,181,525 4,999,744 5,213,657 43 =274
Underground Injection 210,831,862 200,786,511 206,084,829 26 =23 56,688,648 58,114,841 71,728,935 234 265
Class | Wells 210,651,959 200,624,023 205,858,154 26 23 23,516,655 22,861,227 33,915,985 484 442
Class II-V Wells 179,903 162,488 226,675 395 260 33,171,993 35,253,614 37,812,950 73 140
On-site Land Releases 352,062,146 336,786,793 296,873,973 118 A57) 4013016076 4,234,805,255 3,753,134,552 -126 65
RCRA Subtitle C Landfills 15,277,761 14,078,096 10,456,759 257 -316 203,422,089 195,552,557 193,573,615 -10 48
Other On-site Landfills 336,784,385 322,708,697 286,417,214 112 -150| 3,809 593,987 4,099,252,698 3,559,560,937 -132 -66
Total On-site Rel 2,080,959,963 1,978,054,393  1,862,455,758 -5.8 -10.5] 4,887,636,486 5,211,455,069 4,625,637,761 -11.2 -5.4
Off-site Rel:
Storage Only* 5,718,994 6,409,809 8,368,501 306 463 2,716,588 786,178 836,341 64 -69 2
Solidification/Stabilization** 47,555,111 50,484,555 83,461,022 653 755 4717,403 5,601,927 8,134,367 452 724
Metal and Metal Compounds Only
Wastewater Treatment (Excluding POTWs)*** 2,737,129 6,454 669 6,633,921 28 142 4 115,134 180,483 342,626 898 1976
Metal and Metal Compounds Only
Transfers to POTWs**** 3,339,395 3,144,502 3,143,092 00 -59 359,202 22,833 40,422 770 -887
Metal and Metal Compounds Only
Underground Injection 7,932,893 22,143,601 23,259,461 50 1932 343,674 2,780,073 415,919 -850 210
Landfills/Surface Impoundments 228,147,265 216,271,855 237,107,755 96 39 69,977,544 64,499,355 75,294,090 167 76
Land Treatment 1,703,321 4,301,369 4,864,479 131 1856 487,775 598,919 855,389 428 754
Other Land Disposal 15,405,032 14,225,321 10,332,633 -27 4 -329 12,360,274 10,828,416 10,942,491 11 -115
Other Off-site Management 10,282,696 11,166,472 8,088,498 276 213 9,012,914 17,666,970 9,036 128 -48 9 03
Transfers to Waste Broker for Disposal 13,943,110 11,743,932 14,412,045 227 34 883,644 2,505,848 1,608,459 -358 820
Unknown***** 3,612,309 3,674,761 4,991,390 358 382 452,741 535,880 875,480 634 934
Transfers Off-site to Disposal 340,377,256 350,020,845 404,662,797 156 189 101,426,892 106,006,883 108,381,711 22 69
(Transfers Off-site to Disposal)
Total On- and Off-site Releases 1 2,421,337,219  2,328,075,238  2,267,118,555 -26 -6.4| 4,989,063,378 5,317,461,952 4,734,019,472 ~11.0 -5.1

Note: Does not include PBT chemicals, vanadium and vanadium compounds On-site Releases are from Section 5 of Form R Off-site Releases are from Section 6 (trans-
fers 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 do not include transfers to disposal sent to other TRI facilities that reported the amount as an on-site release

Facilities/forms are included (n the onginal industry category if they did not report a new industry SIC code Faciliies/forms are included m the new industry category if the
facilty/form has a new industry SIC code and no SIC code In 20-39 If the facility reported 1n any year prior to 1998 and the faciity/form has a combnation of original and
new Industry SIC codes, then the facility/form 1s included in the original industry category If the facility reported for the first ime in 1998 or later and the facility/form has a
combination of onginal and new industry SIC codes, then the facility/form i1s included in the new industry category

One facllity, Phelps Dodge Miami of Claypool, AZ, that reported under SIC code 33 and SIC code 10 in 2000 and previous years has been mcluded in the new industry cate-
gory SIC code 10 for the purpose of this analysis

* Storage only (disposal code M10) indicates that the toxic chemical 1s sent off-site for storage because there 1s no known disposal method Amounts reported as transferred
to storage only are included as a form of disposal (off-site release) See Box 1-5
** Beginning in reporting year 1997, transfers to soldification/stabilization of metals and metal compounds (waste treatment code M41) are reported separately from transfers
1o sohdification/stabilization of non-metal TRI chemicals (waste treatment code M40) Because this treatment method prepares a metal for disposal, but does not destroy It,

such transfers are included as a form of disposal (off-site release) See Box 1-6 Reports under code M40 of metals and metal compounds have been included In solidifica-

tion/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 treatment code M61) are reported sepa-

rately from transfers to wastewater treatment of non-metal TRI chemicals (waste treatment code M60) Because wastewater treatment does not destroy metals, such trans-

fers are included as a form of disposal (off-site release) See Box 1-6 Transfers of metals and metal compounds reported under code M60 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 matenal.
= Jnknown (disposal code M39) indicates that a facility 1s not aware of the type of waste management used for the toxic chermical that 1s sent off-site Amounts reported
as unknown transfers are treated as a form of disposal (off-site release)
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Chapter 2 Toxics Release Inventory Data Overview, 2000 and 1998-2000

Table 2-6: TRI On-site and Off-site Releases, Original (Manufacturing) and New Industries, 1998-2000 (continued)

AT TR Industries
1998 1999 2000 Change 1999-2000 Change 1998-2000/
Number Number Number Percent Percent
[Total Facilities 23,557 23,038 22,795 -11 32
[Total Forms 86,493 84,848 84,082 09 28
Form Rs 73,442 72,023 70,888 -16 -35
Form As 13,051 12,825 13,194 29 11
Pounds Pounds Pounds Percent Percent
JOn-site Releases
[Total Air Emissions 2,087,906,066 2,037 559,272 1,900,002,721 68 90
Fugitive Air Emissions 305,466,773 275,654,833 255,045,346 75 -16 5
Point Source Air Emissions 1,782,439,292 1,761,904,439 1,644,957,375 66 ~7.7
ﬁurface Water Discharges 248,091,651 261,456,790 260,268,510 05 49
nderground injection 267,520,510 258,901,352 277,813,764 73 38
Class | Wells 234,168,614 223,485,250 239,774,139 73 24
Class 1I-V Wells 33,351,896 35,416,102 38,039,625 74 141
lOn-site Land Releases 4,365,078,222 4,631,592,048 4,050,008,524 -126 72
RCRA Subtitle C Landfilis 218,699,850 209,630,653 204,030,374 =27 67
Other On-site Landfills 4,146,378,372 4,421,961,395 3,845,978,150 -130 72
otal On-site Rei 6,968,596,449 7,189,509,462 6,488,093,519 9.8 -6.9
[Off-site Rel
[Storage Only* 8,435,582 7,195,987 9,204,842 279 91
[Solidification/Stabilization** 52,272,514 56,086,482 91,595,389 633 752
Metal and Metal Compounds Only
[wastewater Treatment (Excluding POTWs)*** 2,852,263 6,635,152 6,976,547 51 144 6
Metal and Metal Compounds Only
[Transfers to POTWs**** 3,698,597 3,167,335 3,183,514 05 -139
Metal and Metal Compounds Only
Underground Injection 8,276,566 24,923,675 23,675,380 50 186 1
Landfills/Surface Impoundments 298,124,809 280,771,211 312,401,845 13 48
Land Treatment 2,191,096 4,900,288 5,719,868 167 1611
[Other Land Disposat 27,765,306 25,053,737 21,275,124 -151 -234
jOther Off-site Management 19,295,611 28,833,442 17,124,626 -406 -113
[rransfers to Waste Broker for Disposal 14,826,754 14,248,780 16,020,504 127 93
Unknown***** 4,065,050 4,210,641 5,866,870 375 376
[Transfers Off-site to Disposal 441,804,147 456,027,728 513,044,508 125 16.1
(Transfers Off-site to Disposal)
[Total On- and Off-site Releases 7,410,400,596 7,645,537,190 7,001,138,027 -8.4 -5.5

Note: Does not include PBT chemicals, vanadium and vanadium compounds On-site Releases are from Section 5 of Form R Off-site Releases are from Section 6 (trans-
fers 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 do not include transfers to disposal sent to other TRI facilities that reported the amount as an on-site release

* Storage only (disposal code M10) indicates that the toxic chemical Is sent off-site for storage because there 1s no known disposal method Amounts reported as transferred
to storage only are included as a form of disposal (off-site release) See Box 1-5

** Beginning in reporting year 1997, transfers to sohdification/stabihzation of metals and metal compounds (waste treatment 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 does not destroy it,
such transfers are included as a form of disposal {off-site release) See Box 1-6 Reports under code M40 of metals and metal compounds have been included in solidifica-
tion/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 treatment code M61) are reported sepa-
rately from transfers to wastewater treatment of non-metal TRI chemicals (waste treatment code MB0) Because wastewater treatment does not destroy metals, such trans-
fers are included as a form of disposal (off-site release) See Box 1-6 Transfers of metals and metal compounds reported under code M60 have been included in transfers of
metals and metal compounds to wastewater treatment

**** Reported as discharges to POTWSs 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 matenial

**+* Unknown (disposal code M99) indicates that a facility 1s not aware of the type of waste management used for the toxic chemical that i1s sent off-site Amounts reported
as unknown transfers are treated as a form of disposal (off-site release)
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Chapter 2 Toxics Release Inventory Data Overview, 2000 and 1998-2000

Table 2-7: Quantities of TRI Chemicals in Waste by Waste Management Activity, Original (Manufacturing)
and New Industries, 1998-2000

Original Industries New Industries

Change Change Change Change

1999-  1998- 1999- 1998-

Waste Management Activity 1998 1999 2000 2000 2000 1998 1999 2000 2000 2000

Pounds Pounds Pounds Percent Percent Pounds Pounds Pounds Percent Percent

Recycled On-site 8,385,540,278 7,760,371,765 9,648,793,825 243 15.1 203,076,708 199,404,215 195,466,701 20 -37

Recycled Off-site 2,104,267,249  2,170,640,184  2,155,918,552 07 25 36,994,728 36,793,121 32,838,059 107 -112

Energy Recovery On-site 2,733,353,748  2,807,080,971  2,678,931,507 46 -2.0 11,399,201 10,762,603 7,044,038 -34.6 -38 2

Energy Recovery Off-site 490,658,304 513,659,423 548,777,370 68 18 412,406,220 270,806,332 266,104,594 17 -355

Treated On-site 5,959,218,668 7,426,442,587 13,755,052,371 852 1308 808,546,067 912,997,890 979,399,297 73 211

Treated Off-site 596,249,888 548,518,807 570,596,827 40 -43 90,263,036 72,354,931 47,475,922 -344 -47 4

Quantity Released On- and 2,498,382,894 2,416,857,735 2,318,298,838 41 -72| 4,999,808,097 4,813,430,648 4,520,758,586 -61 96

Off-site

Total Production-related 22,767,671,028 23,643,571,472 31,676,369,292 34.0 39.1| 6,562,584,057 6,316,549,740 6,049,087,197 -4.2 -7.8
Waste Managed

Non-production-related 26,278,484 305,689,636 39,828,556 -870 51.6 1,611,653 506,552,315 220,800,646 -56.4 13,600 3
Waste Managed

Note: Does not include PBT chemicals, vanadium and vanadium compounds Data are from Section 8 of Form R for year indicated

Facilities/forms are included in the onginal industry category If they did not report a new industry SIC code Facilities/forms are included in the new Industry category If the
facility/form has a new industry SIC code and no SIC code in 20-39 If the facility reported in any year prior to 1998 and the faciity/form has a combination of oniginal and
new industry SIC codes, then the facility/form 1s included in the onginal industry category If the faciiity reported for the first ime in 1998 or later and the facility/form has a
combination of onginal and new industry SIC codes, then the facility/form is included i the new industry category

One facility, Phelps Dodge Miami of Claypool, AZ, that reported under SIC code 33 and SIC code 10 in 2000 and previous years has been included in the new industry cate-
gory SIC code 10 for the purpose of this analysis

Total off-site releases from facilities in the new Waste Management Data, 1998-2000
industries rose from 106.0 million pounds in 1999 Quantities of TRI Chemicals in Waste
to 108.4 million pounds in 2000, a 2.2 percent 1998-2000 ’

increase. The largest increase was landfills/surface
impoundments, which increased 10.8 million
pounds, or 16.7 percent. Solidification/stabilization
had the next largest increase, 2.5 million pounds, a
45.2 percent increase. By contrast, other off-site
management fell by 8.6 million pounds, and under-
ground injection fell by 2.4 million pounds.
Transfers to waste brokers also had a modest
decrease of nearly 862,100 pounds. All other major
categories had modest increases.

Table 2-7 compares the quantities of TRI chemicals
in waste for original and new industries for the
years 1998-2000. Total production-related waste for
all TRI industries in 2000 was 37.73 billion pounds,
an increase of 25.9 percent from 1999. The quanti-
ties of TRI chemicals managed in waste increased
28.6 percent from 1998 to 2000.

The original industries reported production-related
waste totaling 31.68 billion pounds in 2000, up
from 23.64 billion pounds in 1999, an increase of
34.0 percent. The original industries had an overall
increase in production-related waste of 8.91 billion
pounds or 39.1 percent for the three-year period
1998-2000. Two facilities in the chemical manufac-
turing industry accounted for most of this increase;
one facility in Louisiana reported an increase of
5.78 billion pounds from 1999 to 2000 and one
facility in Alabama reporting for the first time in
2000 reported a total of 2.10 billion pounds.

For the three-year period, 1998-2000, off-site
releases for all TRT industries increased by 16.1 per-
cent, 71.2 million pounds. The largest component of
this incrcase was in solidification/stabilization,
which increased by 39.2 million pounds or 75.2
percent. Off-site releases to underground injection
increased by 15.4 million pounds or 186.2 percent
and off-site releases to landfills/surface impound-
ments increased by 14.3 million pounds or 4.8 per-
cent.

For the new industries, production-related waste
amounted to 6.05 billion pounds in 2000, a decreasc
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Table 2-7: Quantities of TRI Chemicals in Waste by Waste Management Activity, Original (Manufacturing)

and New Industries, 1998-2000 (continued)

Waste Management Activity

All TRI Industries

1998

1999

2000

Change 1999-2000

Change 1998-2000

Non-production-related Waste

Pounds Pounds Pounds Percent Percent
Recycled On-site 8,588,616,986 7,959,775,980 9,844,260,526 237 14.6
Recycled Off-site 2,141,261,977 2,207,433,305 2,188,756,611 -08 22
Energy Recovery On-site 2,744,752,949 2,817,843,574 2,685,975,545 47 -21
Energy Recovery Off-site 903,064,524 784,465,755 814,881,964 39 98
Treated On-site 6,767,764,735 8,339,440,477 14,734,451,668 767 177
Treated Off-site 686,512,924 620,873,738 618,072,750 -05 -100
Quantty Released On- and Off- 7,498,280,991 7,230,288,383 6,839,057,424 54 88
site
Total Production-refated 29,330,255,085 29,960,121,212 37,725,456,489 259 28.6
Waste Managed
27,890,137 812,241,951 260,629,202 -679 834.5

Managed

Note: Does not include PBT chemicals, vanadium and vanadium compounds Data are from Section 8 of Form R for year indicated

of 4.2 percent from 1999. New industries’ produc-
tion-related waste decreased throughout the three-
year period 1998-2000, for an overall reduction of
7.8 percent or 513.5 million pounds.

The amount of production-related waste treated on-
site for all TRI industries increased by 76.7 percent
between 1999 and 2000, from 8.34 billion pounds
to 14.7 billion pounds. This was after an increase
from 6.77 billion pounds in 1998 to the 8.34 billion
pounds in 1999. The largest portion of the increase
was due to increases of 7.80 billion pounds for orig-
inal industries from 1998-2000. However, on-site
treatment by new industries also increased, by 170.9
million pounds for the three-year period, 1998-
2000.

On-site recycling also registered large increases.
From 1999 to 2000, all TRI industries reported an
increase of 1.88 billion pounds, or 23.7 percent, in
on-site recycling. The original industries reported
an increase of 1.89 billion pounds, 24.3 percent, in
on-site recycling from 1999 to 2000. The new
industries reported a decrease in on-site recycling
from 1999 to 2000 of 3.9 million pounds or 2.0 per-
cent. Likewise, for the three-year period, 1998-
2000, the increase in on-site recycling was due to
increases reported by the original industries of 1.26
billion pounds or 15.1 percent while the new indus-
tries reported an overall decrease of 7.6 million
pounds or 3.7 percent.

Off-site recycling was the other type of waste man-
agement activity that registered an increase for the
three-year period from 1998 to 2000. However, off-
site recycling decreased from 1999 to 2000, by 18.7
million pounds or 0.8 percent. The increase in off-
site recycling from 1998 to 2000 occurred in the
original industries, which reported increases of 51.7
million pounds, 2.5 percent, during this period. The
new industries reported decreases in off-site recy-
cling of 4.2 million pounds, or 11.2 percent from
1998 to 2000.

The quantity of chemicals in waste released on- and
off-site from 1999 to 2000 decreased overall. The
decrease reported by the new industries was 292.7
million pounds, or 6.1 percent. The decrease by the
original industries was 98.6 million pounds, or 4.1
percent. Releases on- and off-site also decreased
over the three-year period, 1998-2000, by 659.2
million pounds, 8.8 percent, for all TRI industries,
by 180.1 million pounds or 7.2 percent for the orig-
inal industries and by 479.1 million pounds or 9.6
percent by the new industries.

Transfers Off-site for Further Waste
Management/Disposal, 1998-2000

As shown in Table 2-8 transfers oftf-site for further
waste management and disposal decreased slightly
from 1999 to 2000 by 0.04 percent or 1.8 million
pounds. Over the three-year period, 1998-2000,
transfers off-site for further waste management and
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Chapter 2 Toxics Release Inventory Data Overview, 2000 and 1998-2000

Table 2-8: TRI Off-site Transfers for Further Waste Management/Disposal, Original (Manufacturing) and New
Industries, 1998-2000

Original Industries New industries

Change Change| Change Change

Type of Transfer 1998 1999 2000 1999-2000  1998-2000 1998 1999 2000 1999-2000  1998-2000

Pounds Pounds Pounds Percent Percent Pounds Pounds Pounds Percent Percent

Transfers to Recycling 2,039,193,067 2,123,230,926 2,060,661,857 -29 11 37,759,933 36,928,144 29,721,539 -195 213

Transfers to Energy Recovery 483,616,887 516,501,118 542,228,596 50 121{ 429,535326 264,792,051 257,839,548 26 400

Transfers to Treatment 255,153,901 235,794,275 242,413,085 28 50 72,252,734 51,710,328 39,044,612 -245 -46 0

Transfers to POTWs 330,947,045 327,718,047 337,209,427 29 19 2,012,296 2,086,573 3,385,983 623 683

Metals and Metal Compounds Only 3,339,395 3,144,502 3,143,092 00 59 359,202 22,833 40,422 70 -887

Non-metal TRI Chemicals 327,607,650 324,573,545 334,066,335 29 20 1,653.094 2,063,740 3,345,562 621 102 4

Other Off-site Transfers* 690,139 166,400 10,570,089 6,252 2 14316 10,320 0 6,750 - -34 6

Other Off-site Transfers to Disposat** 445,204,520 452,348,267 482,965,754 68 85| 105852380 111,750,521 115,174,442 31 88
Total Transfers for Further Waste

Management/Disposal 3,554,805,559  3,655,759,032  3,676,048,807 0.6 3.4{ 647,422,989 467,267,617 445172,874 -47 -31.2

Note: Does not include PBT chemicals, vanadium and vanadium compounds Total Transfers Off-site for Further Waste Management/Disposal are from Section 6 of

Form R

Facllities/forms are included In the onginal industry category If they did not report a new industry SIC code Facilities/forms are ncluded in the new industry category If the
facility/form has a new industry SIC code and no SIC code in 20-39 If the facility reported in any year prior to 1998 and the facility/form has a combination of onginal and
new industry SIC codes, then the faciity/form 1s included 1n the onginal industry category If the facility reported for the first time in 1998 or later and the facility/form has a
combination of onginal and new industry SIC codes, then the facility/form is included in the new industry category

One facility, Phelps Dodge Miami of Claypool, AZ, that reported under SIC code 33 and SIC code 10 1n 2000 and previous years has been included in the new industry

category SIC code 10 for the purpose of this analysis

* Other Off-site Transfers are transfers reported without a valid waste management code

** Does not include transfers to POTWs of metals and metal compounds

disposal decreased by 1.9 percent, from 4.20 billion
pounds in 1998 to 4.12 billion pounds in 2000.

This decrease was due to reporting by the new
industries, which registered a 4.7 percent decrease
from 467.3 million pounds in 1999 to 445.2 million
pounds in 2000 after decreasing from 647.4 million
pounds in 1998. The percentage decrease for new
industries was 31.2 percent from 1998 to 2000.
Original industries reported increases in transfers
off-site for further waste management and disposal
of 0.6 percent, from 3.66 billion pounds in 1999 to
3.68 billion pounds in 2000, and an increase of 3.4
percent for the three-year period, 1998-2000, from
3.55 billion pounds in 1998.

Transfers to recycling registered the largest
decrease of all types of transfers off-site for further
waste management and disposal from 1999 to 2000.
Transfers to recycling fell from 2.16 billion pounds
in 1999 to 2.09 billion pounds in 2000, a 3.2 per-
cent decrease. Transfers to recycling for all TRI
industries did increase from 1998 to 1999, for an
overall increase for the threc-year period, 1998-
2000, of 0.6 percent.

Transfers to recycling from new industries
decreased by 19.5 percent, from 36.9 million

pounds in 1999 to 29.7 million pounds in 2000. The
overall change in transfers to recycling by the new
industries was a decrease of 21.3 percent for the
period 1998-2000. For the original industries, trans-
fers to recycling decreased by 2.9 percent, from
2.12 billion pounds in 1999 to 2.06 billion pounds
in 2000, but overall for the three-year period, 1998-
2000, transfers to recycling from original industries
increased by 1.1 percent.

The type of transfer with the largest increase was
other off-site transfers to disposal (other than of
metals and metal compounds to POTWs), which
increased by 34.0 million pounds or 6.0 percent
from 1999 to 2000 for all TRI industries. For the
original industries, such transfers increased by 6.8
percent, from 452.3 million pounds in 1999 to
483.0 million pounds in 2000. The new industries
reported 111.8 million pounds in 1999 and 115.2
million pounds in 2000, for an increase of 3.1 per-
cent. Over the three-year period, 1998-2000, other
off-site transfers to disposal increased by 8.5 per-
cent from 551.1 million pounds in 1998 to 598.1
million pounds in 2000 for all TRI industries. Both
the original industries and the new industries report-
ed similar percentage increases of over 8.5 percent.
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Chapter 2 Toxics Release Inventory Data Overview, 2000 and 1998-2000

Table 2-8: TRI Off-site Transfers for Further Waste Management/Disposal, Original (Manufacturing) and New
Industries, 1998-2000 (continued)

All TRI Industries

Type of Transfer 1998 1999 2000| Change 1999-2000 Change 1998-2000
Pounds Pounds Pounds Percent Percent

Transfers to Recycling 2,076,953,000 2,160,159,070 2,090,383,396 -3.2 0.6
Transfers to Energy Recovery 913,152,213 781,293,169 800,068,144 24 -124
Transfers to Treatment 327,406,635 287,504,603 281,457,697 -2.1 -14.0
Transfers to POTWs 332,959,341 329,804,620 340,595,410 33 23
Metals and Metal Compounds Only 3,698,597 3,167,335 3,183,514 0.5 -13.9
Non-metal TRI Chemicals 329,260,744 326,637,285 337,411,896 33 25
Other Off-site Transfers* 700,459 166,400 10,576,839 6,256 3 1,4100
Other Off-site Transfers to Dtsposal™ 551,056,900 564,098,788 598,140,196 60 85
Total Transfers for Further Waste Management/Disposal 4,202,228,548 4,123,026,649 4,121,221,682 -0.04 -1.9

Note: Does not include PBT chemicals, vanadium and vanadium compounds Total Transfers Off-site for Further Waste Management/Disposal are from Section 6 of
Form R

* Other Off-site Transfers are transfers reported without a valid waste management code
** Does not Include transfers to POTWSs of metals and metal compounds
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Chapter 3
2000 Toxics Release Inventory Data
for PBT Chemicals

Introduction

For the reporting year 2000, TRI was expanded to
include certain new persistent bioaccumulative toxic
(PBT) chemicals. In addition, reporting thresholds
were lowered for both the newly-added PBT chemi-
cals and certain PBT chemicals already on the TRI
list. In a rule (64 FR 58666) finalized on October
29, 1999, EPA added six PBT chemicals and one
PBT chemical compound category. Two of the
chemicals were added to the Polycyclic Aromatic
Compounds (PACs) category. The rule also lowered
reporting thresholds for 15 PBT chemicals and
three PBT chemical categories (see Box 3-1). This
chapter of the 2000 Toxics Release Inventory Public
Data Release presents detailed information on and
TRI data for the PBT chemicals.

In a separate action, as part of this same rulemak-
ing, EPA added vanadium compounds to the list of
TRI chemicals and changed the reporting qualifier
for vanadium (already on the list of TRI chemicals)
from “fume or dust” to “except when contained in
an alloy.” Vanadium and vanadium compounds have
not been classified as PBT chemicals.

Prior to the changes for the PBT chemicals, the
reporting threshold for all chemicals had been
25,000 pounds for manufacturing or processing the
chemical and 10,000 pounds if otherwise used.
Because PBT chemicals persist and bioaccumulate
in the environment, they have the potential to cause
greater exposure to humans and the environment
over a longer period of time, making even small
quantities of these chemicals a concern. Therefore,
EPA established lower thresholds for these chemi-
cals. For those chemicals that are persistent and
bioaccumulative, a threshold of 100 pounds manu-
factured, processed or otherwise used was estab-
lished. For the subset of PBT chemicals that are

highly persistent and highly bioaccumulative, a
threshold of 10 pounds was established. In addition,
because dioxins are highly persistent and highly
bioaccumulative, but are generally produced in
extremely small amounts, the threshold for dioxin
and dioxin-like compounds was set at 0.1 grams, so
that reporting would result.

This chapter provides an overview of 2000 TRI data
for each group of PBT chemicals (see Box 3-1).
Data analyses in this chapter begin with summary
tables that present 2000 release and other waste
management data for PBT chemicals. The chapter
then presents separate sections on each PBT chemi-
cal group and its TRI data. In addition, to help put
the TRI data in context, each section describes the
chemical, its sources and uses, where and how the
chemical ends up in the environment, general envi-
ronmental and health issues, and efforts to reduce
pollution from the chemical.

While the expansion of information on PBT chemi-
cal releases and other waste management through
the TRI provides an invaluable source of environ-
mental data, it is limited. TRI does not include all
industrial sources or other sources of releases, for
example agricultural applications of pesticides.
Although, these chemicals are known to exist in the
environment for long periods of time, TRI data do
not supply information on exposure and risk, but
rather on releases and other waste management that
take place in a given calendar year. Chapter 1
explains the types of releases and other waste man-
agement activities, and it provides important infor-
mation on factors and limitations to consider when
using TRI data.
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'~ Dioxinand dioxinike compounds category X
(including the following chemicals)

67562-39-4 1,2,3,4,6,7,8-Heptachlorodibenzofuran
55673-89-7 1,2,3,4,7,8,9-Heptachlorodibenzofuran
70648269 1,2,34,7,8-Hexachlorodibenzofuran
57117-44-9 1,2,3,6,7,8-Hexachlorodibenzofuran
72918-21-9 1,2,3,7,8,9-Hexachlorodibenzofuran
60851-34-5 2,3,4,6,7,8-Hexachlorodibenzofuran
39227-28-6 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
57653-85-7 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
19408-74-3 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
35822-46-9 1,2,3.4,6,7,8-Heptachlorodibenzo-p-dioxin
39001-02-0 1,2,3,4,6,7,8,9-Octachlorodibenzofuran
3268-87-9 1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin
57117-41-6 1,2,3,7,8-Pentachlorodibenzofuran
57117-31-4 2,3,4,7,8-Pentachlorodibenzofuran
40321-76-4 1,2,3,7,8-Pentachlorodibenzo-p-dioxin
51207-31-9 2,3,7,8-Tetrachlorodibenzofuran
1746-01-6 2,3,7,8-Tetrachlorodibenzo-p-dioxin
(pounds)
Mercury and mercury compounds
7439-97-6 Mercury 10
— Mercury compounds category 10
Polycyclic aromatic compounds (PACs)
191-24-2 Benzo(g,h,i)perylene X 10
— Polycyclic aromatic compounds category
(including the following chemicals) 100
56-55-3 Benzo(a)anthracene
205-99-2 Benzo(b)fluoranthene
205-82-3 Benzo(j)fluoranthene
207-08-9 Benzo(k)fluoranthene
206-44-0 Benzo(j,k)fluorene X
189-55-9 Benzo(r,s,t)pentaphene
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Box 3-1: PBT Chemicals on TRI list (continued)

218-01-9
50-32-8
226-36-8
224-42-0
53-70-3
194-59-2
5385-75-1
192-65-4
189-64-0
191-30-0
57-97-6
193-39-5
56-49-5
3697-24-3
5522-43-0

1336-36-3

309-00-2
57-74-9
76-44-8

465-73-6
72-43-5

40487-42-1
8001-35-2
1582-09-8

118-74-1
29082-74-4
608-93-5
79-94-7

CAS Number  PBT Chemicals

Benzo(a)phenanthrene
Benzo(a)pyrene
Dibenzo(a,h)acridine
Dibenzo(a,j)acridine
Dibenzo(a,h)anthracene
7H-Dibenzo(c,g)carbazole
Dibenzo(a,e)fluoranthene
Dibenzo(a,e)pyrene
Dibenzo(a,h)pyrene
Dibenzo(a,l)pyrene
7,12-Dimethylbenz(a)anthracene
Indeno[1,2,3-cd]pyrene
3-Methylcholanthrene
5-Methylchrysene
1-Nitropyrene

Polychlorinated biphenyls (PCBs)

Pesticides
Aldrin
Chlordane
Heptachlor
Isodrin
Methoxychlor
Pendimethalin
Toxaphene

Trifluralin

Other PBT chemicals
Hexachlorobenzene
Octachlorostyrene
Pentachlorobenzene

Tetrabromobisphenol A

>

10

100
10
10
10

100

100
10

100

10

10

10
100
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Chemical Characteristics
Persistence

A chemical’s persistence refers to the length of time
the chemical can exist in the environment before
being destroyed (i.e., transformed into another
chemical species) by natural processes. The envi-
ronmental media for which persistence is measured
or estimated include air, water, soil, and sediment.

A distinction is made between persistence in a sin-
gle medium (air, water, soil, sediment) and overall
environmental persistence. Persistence in an indi-
vidual medium is controlled by transport of the
chemical to other media, as well as transformation
to other chemical species. Persistence in the envi-
ronment as a whole is a distinct concept based on
the observations that the environment behaves as a
set of interconnected media, and that a chemical
substance released to the environment will become
distributed in these media in accordance with the
chemical’s intrinsic (physical/chemical) properties
and reactivity.

A common measure of persistence in an environ-
mental medium is a chemical’s half-life, or the
amount of time necessary for half of the chemical
present to be eliminated from the medium. 1f a toxic
chemical meets any one of the media-specific crite-
ria, it is considered to be persistent. However, in the
PBT chemicals rulemaking, EPA did not classify
chemicals as PBT chemicals based solely on the in
air criterion.

Bioaccumulation

Bioaccumulation is a general term that is used to
describe the process by which organisms may accu-
mulate chemical substances in their bodies.
Bioaccumulation can occur in plants, and animals,
including humans.

EPA has defined bioaccumulation as the net accu-
mulation of a substance by an organism as a result
of uptake from all environmental sources. The
nondietary accumulation of chemicals in aquatic
organisms is referred to as bioconcentration. EPA
has defined bioconcentration as the net accumula-

tion of a substance by an aquatic organism as a
result of uptake directly from the ambient water
through gill membranes or other external body

surfaces.

A chemical's potential to bioaccumulate can be
quantified by measuring or predicting the chemi-
cal's bioaccumulation factor (BAF). The BAF is the
ratio of a substance's concentration in tissue of an
aquatic organism to its concentration in the ambient
water, in situations where both the organism and its
food are exposed and the ratio does not change sub-
stantially over time. A chemical's potential to bioac-
cumulate can also be quantified by measuring or
predicting the chemical's bioconcentration factor
(BCF). The BCF is the ratio of a substance's con-
centration in tissue of an aquatic organism to its
concentration in the ambient water, in situations
where the organism is exposed through water only
and the ratio does not change substantially over
time. Because BAFs consider the uptake of chemi-
cals from all routes of exposure they are considered
better predictors of the accumulation of chemicals
within fish than BCFs which only consider uptake
of chemicals directly from water.

Toxicity

EPCRA Section 313 provides toxicity criteria at
Section 313(d)}(2) to be used to determine whether a
chemical should be added or deleted from the
EPCRA Section 313 list of toxic chemicals. All of
the chemicals listed as PBT chemicals, including
dioxin and dioxin-like compounds, were either
added based on these criteria or were on the initial
EPCRA Section 313 list provided to EPA by
Congress.

2000 TRI DATA FOR PBT CHEMICALS

As shown in Table 3-1, 6,901 forms were submitted
for PBT chemicals. Over half of these forms were
for polycyclic aromatic compounds.

On- and Off-site Releases

In 2000, TRI releases for all PBT chemicals totaled
12.1 million pounds, of which polycyclic aromatic
compounds accounted for 5.4 million pounds, or

3-4
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44.6 percent of total releases for all PBT chemicals
(see Table 3-1). Almost 44.0 percent of the releases
of PBT chemicals were released on-site to land,
38.9 percent were off-site releases (off-site transfers
to disposal), and 17.8 percent were released to air.
Polychlorinated biphenyls accounted for 1.4 million
pounds of the 1.7 million pounds of on-site land
releases to RCRA subtitle C landfills (79.9 per-
cent). Mercury and mercury compounds accounted
for 3.2 million pounds of the 3.6 million pounds of
on-site releases to land that were not to RCRA sub-
title C landfills (88.7 percent). Polycyclic aromatic
compounds accounted for 3.1 million pounds of the
4.6 million pounds of off-site releases (68.6 per-
cent). Polycyclic aromatic compounds also account-
ed for most of the air emissions and surface water
discharges. Air emissions of polycyclic aromatic
compounds were 1.9 million pounds or 88.8 percent
of the total of 2.2 million pounds for all PBT chem-
icals. Surface water discharges of polycyclic aro-
matic compounds were 18,137 pounds or 85.1

percent of the total of 21,319 pounds for all PBT
chemicals.

Thus, the various PBT chemicals were generally
released in different ways. Over half of dioxin and
dioxin-like compounds were off-site releases (off-
site transfers to disposal). One-third of dioxin and
dioxin-like compounds and 74.1 percent of mercury
and mercury compounds were released on-site to
land in sites other than RCRA subtitle C landfills.
Polycyclic aromatic compounds were either trans-
ferred off-site to disposal (58.1 percent) or released
to air (35.5 percent). Practically all of the polychlo-
rinated biphenyls (93.9 percent) were released to
on-site RCRA subtitle C landfills. For the group of
pesticides, 40.9 percent of their total releases was as
releases to on-site RCRA subtitle C landfills, 34.6
percent was as other types of on-site land releases
and 16.5 percent was transferred off-site to dispos-
al. For the four other PBT chemicals, 65.7 percent
of total releases of this group were transferred off-
site to disposal.

Table 3-1: TRI On-site and Off-site Releases, PBT Chemicals, 2000

L On-site Rel 4{
Off-site
Underground Injection) On-site Land Releases Rel
Surface Other On-site Transfers Off-| Total On- and)
CAS Total Total Air Water Class | Class H-V|RCRA Subtitle Land| Total On-site site to| Off-site]
Number Chemical Forms Emissions| Discharges| Wells Wells C Landfills Rel posal R

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds|

-- Dioxin and Dioxin-hike compounds* 1,274 11.51 4.58 0.63 0.27 10.81 73.46 101.24 118.85 220.09|

- Dioxin and dioxin-like compounds (in grams)* 1,274 5217775 2,075 634 284 112 121 080 4,903 737 33,313 286 45,915 624 53,898 465 99,814 089
Mercury and Mercury Compounds 1,596 164,492 53 2,302 28 1,93172 9,781 80 91,297 96 3,196,983 53] 3,466,789.83 849,872.31| 4,316,662 14]
7439-97-6 Mercury 566 2983313 392 31 1,121 00 25570 20,28078 18,164 40 70,047 32 24,490.28 94,537 60
-- Mercury compounds 1,030 134,659 41 1,909 98 81072 9,526 10 71,017 18 3,178,81912] 3,396,742 51 825,382 03| 4,222,124 54
Polycychic Aromatic C d 3,550 1,916,436.42 18,137.05 000 10,000.00 201,581.64 115,20599| 2,261,361 11| 3,141,61453| 5,402,975 63

191-24-2 Benzo(g.h.))perylene 1,366 42,318 09 53122 000 000 976 14 5,236 07 49,061 52 116,927 71 165,989 23|
-- Polycyclic aromatic compounds 2,184 1,874,118 34 17,605 83 000 10,000 00 200,605 50 109,969 93| 2,212,299 59| 3,024,686 82| 5,236,986 40|
1336-36-3 Polychlorinated Biphenyls (PCBs) 171 5,854 15 28 82 060 000, 1,371,343 20 57,544 00 1,434,77077 26,146 07| 1,460,916.85
Pesticides 138 6,339 64 330 62 316 000 33,707 32 28,498 00 68,878.74 13,564 60 82,443 34
309-00-2 Aldnn 1 079 000 000 000 2,342 00 000 234279 258 2,345 37|
57-74-9 Chlordane 2 1370 000 000 000 8,947 74 000 8,961 44 828 59 9,790 03
76-44-8 Heptachior 15 660 000 000 000 2,372 56 000 2,379 16 22187 2,601 03]
465-73-6 Isodrin 6 005 000 295 000 000 000 300 000 3 00

72-43-5 Methoxychior 20 5983 000 000 000 2,569 00 000 2,62883 3175 2,660 5!
40487-42-1 Pendimethalin 18 73354 32900 000 000 33200 20,343 00 21,737 54 9,555 00 31,292 54|
B001-35-2 Toxaphene 16 2098 162 o1 000 5,928 02 000 5,950 83 176 14 6,126 97
1582-09-8 Trifluralin 31 5,504 15 000 000 000 11,216 00 8,155 00 2487515 2,748 67 27,623 82|
Other PBTs 172 63,976 18 51529 60 27 0.02 17,578 20 205,422 10 287,552.06 551,362.24 838,914 30
118-74-1 Hexachlorobenzene 100 1,426 24 33144 48 37 002 16,955 00 5,745 20 24,506 26 13,021 04 37,527 30
29082-74-4 Octachlorostyrene 4 000 000 000 000 000 148 30 148 30 436 90 585 20
608-93-5 Pentachlorobenzene 20 162 64 17385 1190 000 62320 1,999 60 2,971.09 355 00 3,326 09
79-94-7 Tetrabromobispheno! A 48 62,387 41 1000 000 000 000 197,529 00 259,926 41 537,549 30 79747571
Total 6,901 2,157,110 44 21,318.64 1,996 38 19,782 09| 1,715,519 14 3,603,727 08| 7,519,453 76| 4,582,678 60| 12,102,132 35

Note: On-site Releases are 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 Off-site Releases do not include transfers to disposal
sent to other TRI Facilities that reported the amount as an on-site release

* The chemical category dioxin and dioxin-like compounds 1s reported in grams Where the category dioxin and dioxin-like compounds is shown on a table with other TRI
chemicals, it 1s presented in pounds The grams are converted to pounds by muitiplying by 0 002205
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Table 3-2: Quantities of TRI Chemicals in Waste, PBT Chemicals, 2000

Recycled Energy Recovery Treated

Total Non-|
Quantity| Production- production-]
CAS Released On-| related Waste| related Wastel|
Number Chemical On-site Off-site On-site Off-site On-site Ofi-site and Off-site| M d ged|
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds
-- Dioxin and Dioxin-like compounds* 981 001 004 440 550 18 7116 23309 868 69 59 15

- Dioxin and dioxin-like compounds (in grams)* 4,448 559 5383 19 698 1,994 612 249,513 356 32,271 529 105,709 934 393,963 081 26,825 006
Mercury and Mercury Compounds 646,940 05 161,929 47 7773 126 01 19,768 28 5,864 61 4,041,157 67 4,875,863 82 18,143 88

7439-97-6 Mercury 301,682 87 64,712 99 6773 69 01 36553 5,334 76 87.957 08 460,189 97 490371
-- Mercury compounds 345,257 18 97,216 48 1000 57 00 18,402 75 529 84 3,953,200 59 4,415,673 84 13,240 17
Polycyclic Aromatic Compounds 2,932,858 97 622,842 53| 7,570,145.81 212,14299) 25,600,38212 257,264 86 5,744,191 79| 42,939,829 07 64,717 07
191-24-2 Benzo(g,h,))perylene 100,105 08 992522 1,804,35526 5,656 33 1,451,368 24 2,665 42 167,216 09 3,541,291 65 639 53]
-- Polycyclic aromatic compounds 2,832,753 89 612917 31 5,765,790 55 206,486 66) 24,149,01388 254,599 44 5,576,975 70| 39,398,537 42 64,077 54,
1336-36-3 Polychlorinated Biphenyls (PCBs) 358 00 752 65 1,41077 10,517 00( 11,906,010 41 288,785 81 1,481,214 78| 13,689,049.42 22,122 52
Pesticides 11,501 00 000 1,569 00 983 00 2,312,74017 14017219 87,061 74 2,554,027.10 45.00
309-00-2 Aldnin 000 000 000 000 82,504 75 28300 2,345 32 85,133 07 0 00|
57-74-9 Chlordane 000 000 23000 000 812,322 92 5,686 05 9,010 26 827,249 23 000
76-44-8 Heptachlor 000 000 4200 000 237,73973 3,773 30 2,394 03 243,949 06 0 00|
465-73-6 Isodrin Q00 000 Q00 000 6,603 84 000 300 6,606 84 G 00
72-43-5 Methoxychlor 000 000 22500 75500 290,474 16 43160 2,68264 294,568 40 000
40487-42-1 Pendimethalin 4,000 00 000 000 000 656,145 00 19,602 00 31,358 55 711,105 55 000
8001-35-2 Toxaphene 000 000 1,072 00 000 210,240 69 589 24 6,008 47 217,910 40 000
1582-09-8 Tnfluraln 7,501 00 000 000 228 00 16,70908 108,807 00 33,259 47 167,504 55 45 00
Other PBTs 6,605 50 12,450 00 140,662 00 58,434 00 6,504,174 17 28,488.96 839,475 17 7,590,289.80 21,754.65
118-74-1 Tetrabromobisphenol A 6,000 50 12,039 00 140,662 00 56,585 00 6,154,926 17 19,461 15 48,420 58 6,438,094 40 21,752 30
29082-74-4 Hexachlorobenzene 000 000 000 000 1900 300 585 20 604 20 G 00!
608-93-5 Pentachiorobenzene 4000 40100 000 000 342,267 00 1,390 81 3,326 28 347,425 09 2 35
79-94-7 Octachlorostyrene 565 00 10 00 000 1,849 00 6962 00 7,637 00 787,143 11 804,166 11 000
Total 3,598,273 32 797,974 66| 7,713,86536 282,207 40| 46,343,62533 720,647 59| 12,193,334 24| 71,649,927 90 126,842 27

Note: Data are from Section 8 of Form R

* The chemical category dioxin and dioxin-like compounds s reported in grams Where the category dioxin and dioxin-like compounds s shown on a table with other TRI
chemicals, 1t 1s presented in pounds The grams are converted to pounds by multiplying by 0 002205

Waste Management Data
Quantities of TRl Chemicals in Waste

Total production-related waste of PBT chemicals
managed in 2000 was 71.6 million pounds, of
which polycyclic aromatic compounds accounted
for 42.9 million pounds, or 59.9 percent (see Table
3-2). Polychlorinated biphenyls totaled 13.7 million
pounds of production-related waste managed, or
19.1 percent of the total for PBT chemicals.

Almost 64.7 percent of all production-related waste
of PBT chemicals was treated on-site (46.3 million
pounds). Another 17.0 percent was released on- and
off-site, and 10.8 percent was used for energy
recovery on-site.

While 25.6 million pounds (55.2 percent) of the on-
site treatment of PBT chemicals was for the poly-
cyclic aromatic compounds, 11.9 million pounds of
polychlorinated biphenyls were treated on-site (25.7
percent of all on-site treatment), and 6.5 million
pounds of the group of other PBT chemicals (main-

ly hexachlorobenzene) accounted for 14.0 percent
of all on-site treatment of PBT chemicals in 2000.

Polycyclic aromatic compounds accounted for 59.9
percent of total production-related waste of PBT
chemicals in 2000 and 47.1 percent of quantities
released on- and off-site. Mercury and mercury
compounds accounted for 33.1 percent of all quan-
tities of PBT chemicals released on- and off-site
(4.0 million pounds out of 12.2 million pounds),
and this represented 82.9 percent of all production-
related waste of mercury and mercury compounds
managed in 2000.

While on-site energy recovery accounted for 10.8
percent of all production-related waste for PBT
chemicals, most of this was the 7.6 million pounds
of polycyclic aromatic compounds that were in
waste used for energy recovery on-site. This was
17.6 percent of all production-related waste man-
aged for polycyclic aromatic compounds and 98.1
percent of all on-site energy recovery of PBT chem-
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Table 3-3: TRI Transfers Off-site for Further Waste Management/Disposal, PBT Chemicals, 2000

Transfers to POTWs |
Total Transfers
for Further
Transfers to Metals and Non-metal| Other Off- Other Off-site Waste
CAS Transfers to Energy Transfers to Metal TRI site  Transfers to Management/
Number Chemical Recychng Recovery Treatment| Compounds Chemicals| Transfers** Dispasal*™* Disposal]
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds
- Dioxin and dioxin-like compounds* 0.02 4.80 129.00 0.00 0.24 0.04 118.94 253.04
-~ Dioxin and dioxin-like compounds (in grams)* 743 2,178 71 58,504 45 000 108 80 17 06 53,941 158 114,757 612
Mercury and Mercury Compounds 185,172.66 1.00 62.90 32265 000 0.00 898,151.38 1,083,710.59
7439-97-6 Mercury 93,376 58 000 58 00 121.90 000 000 27,784 56 121,341 04
- Mercury compounds 91,796 09 100 490 20075 000 000 870,366 82 962,369 55
Polycyclic Aromatic Compounds 640,243.04  213,108.42 245,128.83 0.00 5,113.93 14450 3,316,796.67 4,420,535 39
191-24-2 Benzo(g,h,))perylene 9,812 57 5,780 04 2,661 48 0.00 61574 19.50 116,945 31 135,834 63
-- Polycychic aromatic compounds 630,43047 20732838 242,467 35 000 4,498 19 12500 3,199,851 36 4,284,700 75
1336-36-3 Polychiorinated biphenyls (PCBs) 901.22 10,481.15 282,299.43 0.00 224.71 0.00 50,351.99 344,258.50
Pesticides 0.00 1,003.00 126,726.55 0.00 13.00 0.00 13,734.60 141,477.15
309-00-2 Aldnin 000 000 283 30 000 000 000 258 285.88
57-74-9 Chlordane 000 000 4,905 41 000 000 000 828 59 5,734 00
76-44-8 Heptachlor 0.00 000 3,773.30 0.00 000 000 22187 3,995.17
465-73-6 Isodnn 000 000 000 000 000 000 000 000
72-43-5 Methoxychlor 000 77500 430 00 000 0.00 0.00 31.75 1,236 75
40487-42-1 Pendimethalin 000 000 19,602 00 000 300 000 9,555 00 29,160 00
8001-35-2 Toxaphene 000 000 468 54 0.00 000 000 176.14 644 68
1582-09-8 Trifluralin 000 228 00 97,264 00 000 1000 000 2,918 67 100,420 67
Other PBTs 13,822.00 58,41500 45,082 88 0.00 11.66 0.00 562,249.24 679,580.78
118-74-1 Hexachlorobenzene 13,421 00 56,586 00 36,956 28 0.00 1066 000 23,908 04 130,881 98
29082-74-4 Octachlorostyrene 000 000 1900 000 000 000 436 90 455 90
608-93-5 Pentachiorobenzene 40100 000 1,390 81 0.00 000 0.00 35500 2,146.81
79-94-7 Tetrabromobisphenol A 000 1,829 00 671679 000 100 000 537,549 30 546,096 09
Total 840,138.94 283,013 38 699,429 59 322.65 5,363 54 144.54  4,841,402.82 6,669,815 45

Note: Total Transfers Off-site for Further Management/Disposal are from Section 6 of Form R
* The chemical category dioxin and dioxin-like compounds 1s reported in grams Where the category dioxin and dioxin-like compounds 1s shown on a table with other TRi
chemicals, it I1s presented in pounds The grams are converted to pounds by multiplying by 0 002205

** Other Off-site Tranisfers are transfers reported without a valid waste management code
*** Does not include transfers to POTWs of metals and metal compounds

icals. The 2.9 million pounds of on-site recycling of
polycyclic aromatic compounds accounted for 81.5
percent of all on-site recycling of PBT chemicals.

Transfers Off-site for Further Waste
Management/Disposal

As shown in Table 3-3, transfers off-site for further

waste management and disposal totaled 6.7 million

pounds for PBT chemicals for 2000. Polycyclic aro-
matic compounds accounted for 4.4 million pounds
of the total (66.3 percent).

Almost 72.6 percent of all transfers for further
waste management and disposal of PBT chemicals
was other transfers to disposal (4.8 million pounds
out of 6.7 million pounds). Another 12.6 percent
was sent off-site for recycling, and 10.5 percent was
transferred to treatment.

Other off-site transfers to disposal were the major
type of transfer for all PBT chemicals primarily
because of the 3.3 million pounds of other transfers
to disposal of polycyclic aromatic compounds.
Other off-site transfers to disposal of polycyclic
aromatic compounds were 75.0 percent of all trans-
fers of polycyclic aromatic compounds in 2000.
Transfers to recycling of polycyclic aromatic com-
pounds were 640,243 pounds or 14.5 percent of
total transfers for polycyclic aromatic compounds.
Similarly, mercury and mercury compounds had
82.9 percent of their transfers as other transfers to
disposal and 17.1 percent as transfers to recycling.

Other types of PBT chemicals showed a somewhat
different distribution of types of transfers. For poly-
chlorinated biphenyls and pesticides the majority of
their transfers were to treatment, 82.0 percent for
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Table 34: Current Year and Projected Quantities of TRI Chemicals in Waste, PBT Chemicals, 2000-2002

PBT Chemical Group

Current Year 2000

Projected 2001

Projected 2002

Pounds Pounds Pounds
Dioxin and dioxin-hke compounds* 868 69 916 25 876 56
Dioxin and dioxin-like compounds (in grams)* 393,963 081 415,534 761 397,533 459
Mercury and Mercury Compounds 4,875,863 82 4,512,608 30 4,460,766 53
Polycyclic Aromatic Compounds 42,939,829 07 38,805,211 25 37,795,370 86
Polychlonnated bhiphenyls (PCBs) 13,689,049.42 13,599,460 14 13,591,299 85
Pesticides 2,554,027 10 2,303,452 89 2,198,704 45
Other PBTs 7,590,289 80 7,525,656 06 7,479,254 95
Total 71,649,927.90 66,747,304 89 65,526,273.20

PBT Chemical Group

Projected Change 2000-2001

Projected Change 2001-2002

Projected Change 2000-2002

Percent Percent Percent]
Dioxin and dioxin-like compounds* 55 43 09
Dioxin and dioxin-like compounds (in grams)* 55 43 09
Mercury and Mercury Compounds -75 -11 -85
Polycyclic Aromatic Compounds 96 -26 -120
Polychiornnated biphenyls (PCBs) 07 01 07
Pesticides 98 -45 -139
Other PBTs 09 -06 -15
[Total -6.8 18 -8.5

Note: Current year and projected amounts are from Section 8 of Form R for 2000

* The chemical category dioxin and dioxin-like compounds s reported in grams Where the category dioxin and dioxin-like compounds 1s shown on a tabie with other TRI
chemicals, It I1s presented in pounds The grams are converted to pounds by multiplying by ¢ 002205

On the other hand, production-related waste of
dioxin and dioxin-like compounds showed a pro-
jected increase of 5.5 percent from 2000 to 2001
with a decrease of 4.3 percent from 2001 to 2002,
for an overall slight increase of 0.9 percent from
2000 to 2002.

polychlorinated biphenyls and 89.6 percent for pes-
ticides.

Projected Quantities of TRl Chemicals
Managed in Waste, 2000-2002

As described in Waste Management in Chapter 1,
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. Most of the groups of PBT chemicals
projected reductions in production-related waste for
both 2001 and 2002 from their totals in 2000 (as
shown in Table 3-4). Expected reductions in the
group of pesticides were the largest, with a project-
ed reduction of 13.9 percent by 2002. Total produc-
tion-related waste of polycyclic aromatic
compounds was projected to decline by 12.0 per-
cent by 2002. Mercury and mercury compounds
were projected to decline by 8.5 percent by 2002.
The group of other PBT chemicals and polychlori-
nated biphenyls were projected to decrease from
2000 to 2002 by the smallest percentages, by 1.5
percent and 0.7 percent, respectively.
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Dioxin and Dioxin-like Compounds

Introduction

“Dioxins” refers to a group of chemical compounds
that share similar chemical and biological proper-
ties. These toxic compounds are members of closely
related families: the chlorinated dibenzo-p-dioxins
(CDDs) and chlorinated dibenzofurans (CDFs).
There are 75 congeners, or related individual com-
pounds, of CDDs and 135 congeners of CDFs (EPA
EA, 1999). Of these 210 congeners, seven CDD
congeners and ten CDF congeners are thought to
exhibit some degree of toxicity. These 17 toxic con-
geners all have four chlorine atoms attached to the
main dioxin or furan molecule in the 2, 3, 7, and 8
positions. Sometimes the term dioxin is used to
refer only to the most well-studied and one of the
most toxic dioxin compounds, 2,3,7,8-tetra-
chlorodibenzo-p-dioxin (2,3,7,8,-TCDD). This use
of the term dioxin is common in the dioxin litera-

ture though chemically imprecise. 2,3,7,8,-TCDD
and the 16 other toxic CDD and CDF congeners are
collectively referred to as dioxin-like compounds.

Although similar in other ways, all dioxin-like com-
pounds do not have the same level of toxicity. As a
result, a toxicity equivalency procedure was devel-
oped to quantify the toxicity of these compounds
relative to each other for risk assessment purposes.
It should be noted that these factors do not relate
the toxicity of these chemicals to other chemicals
(e.g., benzene). 2,3,7,8-TCDD is given the base tox-
icity equivalence factor (TEF) of 1.0. Each of the
other 16 2,3,7,8-CDD/CDF congeners is then
assigned its own toxicity equivalence factor based
on estimates of its toxicity relative to that of “diox-
in”. The TEFs of the other dioxin-like compounds
range from 1 to 0.0001. These TEF values have
been adopted by international convention and are

Box 3-2: Dioxin and Dioxin-like Compounds Category and Corresponding TEF Values

CAS Number - Chemical Name TEF
CDDs
1746-01-6 2,3,7,8-tetrachlorodibenzo-p-dioxin 1
40321-76-4 1,2,3,7,8-pentachlorodibenzo-p-dioxin 1
39227-28-6 1,2,3,4,7,8-hexachlorodibenzo-p-dioxin 0.1
57653-85-7 1,2,3,6,7,8-hexachlorodibenzo-p-dioxin 0.1
19408-74-3 1,2,3,7,8,9-hexachlorodibenzo-p-dioxin 0.1
35822-46-9 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin 0.01
3268-87-9 1,2,3,4,6,7,8,9-octachlorodibenzo-p-dioxin 0.0001
CDFs

51207-31-9 2,3,7,8-tetrachlorodibenzofuran 0.1
57117-41-6 1,2,3,7,8-pentachlorodibenzofuran 0.05
57117-31-4 2,3,4,7,8-pentachlorodibenzofuran 0.5
70648-26-9 1,2,3,4,7,8-hexachlorodibenzofuran 0.1
57117-44-9 1,2,3,6,7,8-hexachiorodibenzofuran 0.1
72918-21-9 1,2,3,7,8,9-hexachlorodibenzofuran 0.1
60851-34-5 2,3.,4,6,7,8-hexachlorodibenzofuran 0.1
67562-39-4 1,2,3,4,6,7,8-heptachlorodibenzofuran 0.01
55673-89-7 1,2,3,4,7,8,9-heptachlorodibenzofuran 0.01
39001-02-0 1,2,3,4,6,7,8,9-octachlorodibenzofuran 0.0001
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listed in Box 3-2. Revisions of TEFs may periodi-
cally occur as new scientific data become available.
Dioxin-like compounds are often found in complex
mixtures. The relative toxicity of such a mixture is
known as its toxic equivalency (TEQ). This is cal-
culated by first multiplying the concentrations of
the individual congeners by their respective TEFs
then summing together the products to find the
overall TEQ of the mixture.

Section 1.4 in Part II of the TRI Reporting Form R
allows for the reporting of the distribution of each
member of the dioxin and dioxin-like compounds
category. Section 1.4 is reproduced below:

1.4 Distribution of Each Member of the Dioxin and
Dioxin-like Compounds Category.

(If there are any numbers In boxes 1-17, then every field must
be filled in with either 0 or some number between 0 01 and 100.
Distribution should be reported in percentages and the total
should equal 100%. If you do not have speciation data available,
check NA.)

9 10 1t 12 13 14 15 16 17

FITIIT LI I LI LI LI ]

Each of the dioxin-like compounds in the category
is assigned a number between 1 and 17, and the
percentage of each compound is recorded in the
space provided for its number. This distribution rep-
resents either the total quantity released to all media
or the facility’s best media-specific distribution.
This distribution must be reported if the informa-
tion is available from the data used to calculate
thresholds, releases, and other waste management
quantities.

Sources and Uses

EPA’s draft Dioxin Reassessment prepared by EPA’s
Office of Research and Development (ORD) pres-
ents a comprehensive discussion of what is known
about dioxin sources. It also provides a quantitative
estimate of dioxin releases to the circulating envi-
ronment for the years 1987 and 1995. The draft
reassessment includes a detailed description of the
analytical process and rationale that support the
estimates including the development of dioxin emis-
sion factors. The inventory portion of the draft

reassessment has completed independent peer
review. Information about acquiring the draft inven-
tory and supporting data can be obtained at
http://www.epa.gov/ncea/dioxin.htm.

CDDs and CDFs are not commercially produced
except in small quantities for chemical analyses and
toxicological research. The only two reported com-
mercial producers of dioxins in the United States
are Eagle Picher Industries, Inc. in Lenexa, Kansas,
and Cambridge Isotope Laboratories in Andover,
Massachusetts. CDD/CDFs are not imported or
exported from the United States unless as trace con-
taminants in a product (EPA EA, 1999).

CDDs and CDFs are formed as unwanted byprod-
ucts when chlorinated materials are involved in
combustion or other high-temperature processes,
such as waste incineration, energy generation, met-
allurgical processes, chemical manufacturing and
other industrial processes. The following types of
waste incineration are potential sources of
CDD/CDF releases: municipal waste incineration,
medical waste incineration, hazardous waste incin-
eration, hazardous waste burned in boilers and
industrial furnaces, sewage sludge incineration, cre-
matoria, tire combustion, pulp and paper mill
sludge incineration, and biogas combustion.

Energy generation sources of CDD/CDF releases
include the combustion of coal, oil, and wood in
residential, industrial, and electric utility establish-
ments. Industrial combustion of these fuels occurs
in all of the manufacturing sectors. Other high-tem-
perature sources include Portland cement produc-
tion, pulp mills using the kraft process, asphalt
mixing plants, catalyst regeneration at petroleum
refineries, carbon reactivation furnaces, cigarette
smoking, and the pyrolysis of brominated flame
retardants. In addition, minimally controlled or
uncontrolled combustion sources may emit
CDD/CDFs, including landfill gas in flares, landfill
fires, accidental fires in buildings and vehicles,
agricultural burning, forest and brush fires, back-
yard trash burning, and the accidental combustion
of PCBs (EPA EA, 1999).

3-10
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Metallurgical processes that may release
CDD/CDFs include ferrous sources such as iron ore
sintering, coke production, and the production of
steel in electric arc furnaces from scrap feed.
Secondary aluminum, copper, and lead smelters
may also be sources of CDD/CDFs. The scrap metal
feed for secondary nonferrous metal smelting often
contains impurities such as plastics, paints, and sol-
vents, and the secondary smelting of aluminum and
copper includes the use of chlorine salts. The com-
bustion of such impurities and/or chlorine salts may
result in CDD/CDF formation.

CDDs and CDFs can also be formed as unintended
byproducts of manufacturing processes. For exam-
ple, they are generated in pulp and paper mills dur-
ing chlorine bleaching. CDD/CDFs have been
detected in the effluent, sludge, and pulp of pulp
and paper mills (EPA EA, 1999). CDD/CDFs may
also be unintentionally formed in the manufacture
of chlorinated compounds such as chloranil, ethyl-
ene dichloride manufactured by oxychlorination,
2,4-D herbicides and pentachlorophenol (TRI
Dioxin Guidance Document, EPA 2000). Potential
sources of CDD/CDFs from other industrial
processes include non-incinerated municipal sewage
sludge, industrial effluents processed by publicly
owned treatment works (POTWs), and chlorine
bleaching (EPA EA, 1999).

CDDs and CDFs accumulate 1n soils, sediments,
and organic matter, and therefore persist in waste
disposal sites. These contaminated areas serve as
reservoir sources for CDD/CDFs. Another reservoir
source is wood preserved with pentachlorophenol.
These reservoirs retain CDD/CDFs until potentially
redistributing them at a future time. Possible meth-
ods of redistribution include settling of dust, air
suspension, erosion or dredging of contaminated
sediment, decomposition of contaminated material,
or combustion of contaminated material.

Chemical Characteristics
Persistence and Bioaccumulation

CDDs and CDFs have persistence half-life values in
soil that range from 1.5 years to more than 20 with

all but one chemical having a soil half-life of more
than 20 years. The persistence half-life values in air
range anywhere from 1.2 hours to 29.4 hours. (EPA,
PBT Chemicals Final Rule, October, 1999).

CDDs and CDFs have bioconcentration factor val-
ues that range from 1,259 to 42,500. Six chemicals
have BCF values over 5,000 and 6 have values
between 3,500 and 5,000. (EPA, PBT Chemicals
Final Rule, October, 1999).

Environmental Fate and Transport

CDDs and CDFs enter the environment through
releases to the atmosphere, soil, or water.

If CDD/CDFs are released to the atmosphere, they
tend to bind to particulate matter. CDDs and CDFs
emitted from point sources may be carried for long
distances on fly ash and other particulate matter.
Due to this potential for long-range transport,
CDD/CDFs are found throughout the globe and are
not restricted to areas where they are initially
released. Suspended particles fall to the earth’s sur-
face in raindrops, in dust, or simply due to gravity.
This process is called atmospheric deposition.
CDDs and CDFs may also be removed from the
atmosphere when they are broken down directly by
sunlight or react to photochemical reactants pro-
duced in the atmosphere. This breakdown may
occur to CDD/CDFs not bound to particles in the
gaseous phase or at the soil- or water-air interface
(EPA, NCEA, July 2000).

If CDD/CDFs are released to the soil, they will
bind to particulate and organic matter because of
their low water solubility. Once bound to particulate
matter, CDD/CDFs will not significantly leach or
evaporate. The available evidence indicates that
CDD/CDFs are biologically and chemically resist-
ant compounds exhibiting extreme stability under
most environmental conditions, with environmental
persistence measured in decades. Although some
evaporation of CDD/CDFs on soil does occur, the
predominant fate of CDD/CDFs bound to soil is to
remain in place near the surface of undisturbed soil
or to move to water bodies with erosion of soil.

2000 Toxics Release Inventory Public Data Release
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CDDs and CDFs deposited on the soil and on vege-
tation may be taken up by terrestrial organisms.
CDDs and CDFs bioaccumulate in the food chain.

If CDD/CDFs are released to water, they tend to
bind to bottom sediments or to particulate matter in
the water column due to their low water solubility.
Once 1n the sediments, CDD/CDFs can be further
transported or ingested by fish and other aquatic
organisms. CDDs and CDFs bioaccumulate in
aquatic organisms. The ultimate environmental sink
of CDDs/CDFs is believed to be aquatic sediments.

Health and Environmental Effects

Data and information on human health eftects of
CDD/CDFs come primarily from case reports and
epidemiological studies. The majority of adverse
effects from exposure to CDD/CDFs have been
reported among occupationally exposed populations
(e.g., producers of such chemicals), and among resi-
dents or communities contaminated with
CDD/CDFs. Effects associated with exposure to
these chemicals include cancer, thyroid effects,
effects on serum lipids, diabetes, and cardiovascu-
lar, respiratory, immunologic, neurologic, and
reproductive effects. Toxicity studies conducted
with laboratory animals, involving oral exposure to
CDD/CDFs, have shown short and long-term
effects including death, and cardiovascular, gas-
trointestinal, hematological, hepatic, renal,
endocrine, dermal, body weight, immunologic,
reproductive, and developmental effects. The most
consistent effect is weight loss or decreased weight
gain in growing rodents (ATSDR, December 1998).

Exposure to CDD/CDFs may also produce a variety
of developmental, reproductive, and nervous system
effects including skin rashes, skin discoloration,
changes in cell growth, birth defects, behavior
changes in offspring, autism, liver disease,
endometriosis, reduced immunity, and chronic
fatigue syndrome.

Most of the population is exposed to low levels of
CDD/CDFs. EPA believes that most exposure to
CDD/CDFs occurs via food ingestion. The most
noted health effect in humans exposed to large

amounts of CDD/CDFs is chloracne (EPA, NCEA,
July 2000). Chloracne is a severe skin disease with
acne-like lesions that occur mainly on the face and
upper body.

Cancer is also associated with exposure to
CDD/CDFs. Several occupational studies indicate
an increased risk of cancer is associated with long
term exposure to high levels of CDD/CDFs.
Laboratory studies have also shown an increased
risk of cancer from long term exposure to
CDD/CDFs. In fact, dioxin is classified by the U.S.
Department of Health and Human Services as a
known human carcinogen.

Efforts to Reduce Pollution from the
Chemical

Over the last 20 years, EPA has taken numerous
measures to reduce and control CDD/CDFs in all
environmental media in the U.S. The majority of the
major industrial sources of CDD/CDFs are current-
ly subject to controls and/or regulations. As a result,
industrial CDD/CDFs emissions have been reduced.
For example, municipal waste combustors which do
not report to TRI are estimated to have emitted
nearly 18 pounds of dioxin toxic equivalents in
1987. 2002 municipal combustor emissions are
expected to be less than 1/2 ounce per year (EPA,
NCEA, July 2000). EPA estimates that medical
waste incinerators (which do not report to TRI)
emitted about 5 pounds of dioxin toxic equivalents
in 1987 but under EPA regulations they will be lim-
ited to about 1/4 ounce annual emissions in 2002
(EPA, NCEA, July 2000).

In addition, EPA has taken numerous non-regulato-
ry actions to reduce pollution from CDD/CDFs and
protect human and environmental health. For exam-
ple, in 1994, EPA created the Dioxin Exposure
Initiative, (DEI), a research program to further eval-
uate the exposure of Americans to this class of
compounds. In addition, EPA works closely with
the Food and Drug Administration (FDA) and the
US Department of Agriculture (USDA) to ensure
that the risks posed by CDD/CDFs in food packag-
ing are minimized.

3-12
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2000 TRI DATA FOR DIOXIN AND
DIOXIN-LIKE COMPOUNDS

On-site and Off-site Releases

As shown in Table 3-5, there were 1,274 TRI forms
submitted for dioxin and dioxin-like compounds for
2000. On- and off-site releases for dioxin and diox-
in-like compounds totaled 99,814 grams. Over half
of total releases were released off-site as transfers to
disposal, which totaled 53,898 grams or 54.0 per-
cent (see Figure 3-1). The second largest release
type was other on-site land releases (that is, other
than RCRA subtitle C landfills), which totaled
33,313 grams. (Types of on-site land releases are
described in Box 1-4 in Chapter 1.)

Much smaller amounts of other types of releases
were reported. Air emissions in 2000 totaled 5,218
grams or 5.2 percent of total releases. On-site land
releases to RCRA subtitle C landfills were 4,904
grams, and surface water discharges were 2,076
grams. Underground injection of dioxin and dioxin-
like compounds was less than 500 grams.

Waste Management Data
Quantities of TRI Chemicals in Waste

Production-related waste of dioxin and dioxin-like
compounds totaled 393,963 grams in 2000, as
shown in Table 3-6. Almost two-thirds of this
(249,513 grams or 63.3 percent) was treated on-site
(see Figure 3-2). The quantity released on- and oft-
site totaled 105,710 grams or over one-quarter of
total production-related waste. A total of 32,272
grams, or 8.2 percent, of dioxin and dioxin-like
compounds was treated off-site. Almost 4,449
grams were in waste in which the primary chemical

Figure 3-1: Distribution of TRI On-site and
Off-site Releases, 2000: Dioxin and Dioxin-
like Compounds

Surface Water UlJ, Class II-V Wells

Discharges 0.1%
21%
Air Emissions UlJ, Class | Welis
529 0.3%
RCRA
Subtitle C
Landfills
4 9%

Other On-site Land

Transfers Releases
Off-site 33.4%
to Disposal
54 0%

Note: On-site Releases are 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 soldification/stabi-
lization and for wastewater treatment, including to POTWs Off-site Releases
do not include transfers to disposal sent to other TRI Facilities that reported the
amount as an on-site release

UlJ=underground jection

was recycled on-site and almost 1,995 grams were
in waste sent for energy recovery off-site.

Transfers Off-site for Further Waste
Management/Disposal

Transfers off-site for further waste management and
disposal of dioxin and dioxin-like compounds
totaled 114,758 grams in 2000 (see Table 3-7).
Transfers to treatment accounted for half of this
amount, 58,504 grams or 51.0 percent (see Figure
3-3). Other transfers off-site to disposal accounted
for 47.0 percent; the amount was 53,941 grams.

Other types of transfers off-site for further waste
management and disposal in 2000 accounted for

Table 3-5: TRI On-site and Off-site Releases, 2000: Dioxin and Dioxin-like Compounds

On-site Rel

Off-site

Underground Injection | On-site Land Rel Releases|
Surface RCRA Other On-site| Transfers Total On-
CAS Total Total Air Water Class| Class lI-V| Subtitle C Land| Total On-site| Off-site to| and Off-site

Number Chemical Forms| Emissions| Discharges Wells Wells Landfills Rel Rel Disposal Rel

Number Grams Grams Grams Grams Grams Grams Grams Grams Grams
~ Dioxin and dioxin-ktke compounds 1,274 5217 775 2,075 634 284 112 121.080] 4,903 737 33,313 286 45915624) 53,898 465] 99,814 089

Note: On-site Releases are 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 Off-site Releases do not include transfers to disposal
sent to other TRI Facilities that reported the amount as an on-site release
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about 2 percent of the total, with transfers to energy
recovery totaling 2,179 grams. All other types of
transfers of dioxin and dioxin-like compounds
totaled less than 120 grams in 2000.

TRI Data by State

Facilities in Texas, with 84 forms, submitted the
largest number of forms in 2000 for dioxin and
dioxin-like compounds. Pennsylvania and Louisiana
ranked second and third, with 64 and 59 forms,
respectively.

On- and Off-site Releases

In 2000, facilities in Delaware reported the largest
total releases on- and off-site of dioxin and dioxin-
like compounds (see Table 3-8). They reported a
total of 38,682 grams, or 38.8 percent of the total
for 2000. Almost all of Delaware’s releases of diox-
in and dioxin-like compounds were as off-site
releases (transfers to disposal). Delaware reported
71.7 percent of all reported off-site releases of diox-
in and dioxin-like compounds in 2000.

As shown in Map 3-1, Mississippi and Texas along
with Delaware reported the largest amounts of total
releases of dioxin and dioxin-like compounds in
2000, with Mississippi reporting 19,979 grams and
Texas reporting 17,373 pounds. Fourth ranked was
Tennessee with 6,427 grams.

Mississippi, with the second largest total releases,
reported the largest amounts of other on-site land
releases (that is, other than RCRA subtitle C land-
fills), with 19,783 grams or 59.4 percent of all such
land releases of dioxin and dioxin-like compounds
in 2000. Texas, with the third largest total releases,
had the largest releases to on-site RCRA subtitle C
landfills, amounting to 4,166 grams and second

Figure 3-2: TRI Waste Management, 2000:
Dioxin and Dioxin-like Compounds

Recycled
On-site Energy
1.1% Recovery
Quantity Oﬁ'o site
Released On- 0.5%
and Off-site
26.8%

Treated Off-site '
8 2%

Other Waste Management Activites < 0 01%

Treated On-site
63 3%

Note: Data are from Section 8 of Form R
largest off-site releases (11,954 grams).

The state with the largest air emissions of dioxin
and dioxin-like compounds in 2000 was Georgia
with 995 grams. Louisiana reported the largest sur-
face water discharges, with 935 grams.

Waste Management Data

The state with the largest quantity of total produc-
tion-related waste of dioxin and dioxin-like com-
pounds in 2000 was Texas (see Table 3-8). Texas’s
148,199 grams of total production-related waste
was over two and a half times that of any other
state. Louisiana ranked second with 54,981 grams,
and Michigan ranked third with 48,997 grams.

Texas accounted for almost half of the dioxin and
dioxin-like compounds reported as treated on-site,
121,547 grams or 48.7 percent of the total. Texas
facilities also reported the largest amount treated
off-site, 9,255 grams or 28.7 percent of the total.

Table 3-6: Quantities of TRI Chemicals in Waste Managed, 2000: Dioxin and Dioxin-like Compounds

Recycled Energy Recovery Treated
Total Non-
Quantity Production-| production-
CAS Released On-| related Waste| related Waste
Number Chemical On-site Off-site| On-site On-site Off-site and Off-site Managed Managed
Grams Grams Grams Grams Grams Grams Grams Grams Grams
—_Dioxin and dioxin-fike compounds 4448559 5393] 19.698 1.994612| 249513.356 32271529 105,709.934 393,963 081 26,821.006

Note: Data are from Section 8 of Form R
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The state with the largest quantity released on- and
off-site was Delaware, with 38,682 grams or 36.6
percent of the total. Mississippi ranked second for
releases on- and off-site with 19,985 grams and
Texas was third with 17,397 grams.

TRI Data by Industry
(2-digit SIC Code)
On- and Off-site Releases

The original manufacturing sector industries report-
ed 96,900 grams or 97.] percent of the total releas-
es on- and off-site of dioxin and dioxin-like
compounds in 2000 (see Table 3-9).

Chemical manufacturers accounted for the largest
releases, 89,100 grams or 89.3 percent of all indus-
try sectors reporting releases of dioxin and dioxin-
like compounds. The chemical industry also

reported the largest amounts of all types of releases.

The largest type of release reported by the chemical
industry was off-site releases (transfers to disposal),
with 51,400 grams of off-site releases or 95.3 per-
cent of total off-site releases for dioxin and dioxin-
like compounds. The second largest type of release
for the chemical industry was other on-site land
releases (that is, other than RCRA subtitle C land-
fills) of 30,300 grams or 91.0 percent of all such
releases of dioxin and dioxin-like compounds.

The primary metals industry reported the second
largest amount of releases of dioxin and dioxin-like
compounds in 2000. Their 4,300 grams of total
releases accounted for 4.3 percent of total releases
for all industry sectors. The largest types of releases
for the primary metals industry were 2,000 grams

Figure 3-3: Distribution of TRI Transfers Off-site
for Further Waste Management/Disposal, 2000:
Dioxin and Dioxin-like Compounds

Transfers to

Energy
Recovery
19%
Other Off-site
Transfers to
Disposal Transfers to
47.0% Treatment
51.0%
Other Off-site
f
Tragsoir’/s Non-metai TRI
e Chemicals to
POTWs
009%

Other Off-site Transfer Types <0 01%

Note: Total Transfers Off-site for Further Management/Disposal are from
Section 6 of Form R

of other on-site land releases (other than RCRA
subtitle C landfills) and 1,300 grams of off-site
releases (transfers to disposal).

Electric utilities, a new industry sector, reported the
third largest amount of releases of dioxin and diox-
in-like compounds in 2000, with 2,000 grams. Most
of their releases were air emissions. Air emissions
of dioxin and dioxin-like compounds from electric
utilities were 1,150 grams, accounting for 22.1 per-
cent of all air emissions from all industry sectors
and was the second largest reported amount of air
emissions of any industry sector (behind the chemi-
cal industry).

Table 3-7: TRI Transfers Off-site for Further Waste Management/Disposal, 2000: Dioxin and

Dioxin-like Compounds

Transfers to POTWs
Total Transfers
for Further
Transfers to Metals and  Non-metal| Other Off- Other Off-site| Waste
CAS Transfers to Energy Transfers to Metal TRI site  Transfers to| Management/
Number Chemical Recycling Recovery Treatment] Compounds Chemicals| Transfers* Disposal** Disposal
Grams Grams Grams Grams Grams Grams Grams Grams
-- Dioxin and dioxin-like compounds 7432 2,178 711 58,504 455 0.000 108 800 17.057 53,941.158 114,757.612
Note: Total Transfers Off-site for Further Management/Disposal are from Section 6 of Form R
* Other Off-site Transfers are transfers reported without a valid waste management code
** Does not include transfers to POTWSs of metals and metal compounds
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Table 3-8: Summary of TRI Information by State, 2000: Dioxin and Dioxin-like Compounds

On-site Rel

Off-site

Underground Injection] On-site Land Rel Releases
Surface| RCRA  Other On- Transfers Off-| Total On- and
Total Total Air Water| Class | Class IlI-V| Subtitle C site Land| Total On-site site to| Off-site
State Forms{ Emissions Discharges Wells Welils Landfills Rel Rel Disposal Releases
Number Grams Grams Grams Grams Grams Grams Grams Grams Grams
Alabama 51 802.253 130.657 0 000 0.000 9.000 22 344 1,064 254 89775 1,154.028
Alaska 3 0542 0000 0000 0 000 0000 0000 0542 0 000 0542
Arizona 17 14 240 0.000 0.000 0.000 0 000 0.016 14.256 0.000 14.256
Arkansas 23 29 064 12 089 0 000 0000 0 000 43756 84 909 27 221 112 130
California 35 34.578 4075 0000 0.000 9.000 0000 47 653 26.908 74.561
Colorado 15 8 256 0060 0000 0.000 0 000 0 000 8316 0 001 8317
Connecticut 12 7.553 3.000 0.000 0000 0.000 0.000 10.553 4.309 14 862
Delaware 8 4 958 13 990 0000 0000 0 000 1140 20 088 38,662 358 38,682 446
District of Columbia 1 0.120 0.000 0.000 0.000 0.000 0.000 0.120 0 000 0.120
Flonda 46 70610 4422 0000 0 000 0000 27 983 103.014 0 000 103014
Georgia 37 994.577 19613 0.000 0.000 0.000 271842 1,286.032 139.949 1,425.981
Hawan 8 4933 0 000 0 000 0000 0 000 0000 4933 0960 5893
Idaho 7 1884 5.136 0000 0.000 0.000 3.732 10.752 74.358 85111
hnors 38 50 001 0030 0000 0 000 0000 0 000 50 031 36 836 86 867
Indiana 45 190.739 0.026 0.000 0.000 0.000 19.600 210.366 245 021 455.387
lowa 29 50 963 0 000 0 000 0000 0 000 0040 51.003 0010 51013
Kansas 20 46.053 0.732} 283787 0.000 0.000 26.500 357.072 1.300 358 372
Kentucky 34 35198 5094 0000 0480 0009 250 710 291 490 0013 291 504
Louisiana 59 103 501 934,682 0.225 0.000 7.700 1,315.351 2,361.458 774.737 3,136 196
Maine 16 8.646 6219 0 000 0.000 0 000 5581 20 446 3440 23886
Maryland 14 34,157 16.260 0.000 0.000 0.000 2,720 980 2,771.397 0.286 2,771.683
Massachusetts 7 11 662 0070 0000 0000 0000 0 000 11.732 0190 11922
Michigan 30 25.223 5.830 0.000 0000 320.570 13.407 365.030 145.310 510 340
Minnesota 20 8330 0000 0000 0 000 0 000 723612 731942 15915 747 857
Mississippi 31 20.357 176.233 0 000 0000 0000 19,782.585 19,979 175 0.137 19,979.311
Missour! 35 27 238 2908 0 000 0000 1250 0017 31413 5376 36 790
Montana 6 16.108 0.162 0000 0 000 0.000 0005 16 274 0.003 16.277
Nebraska 10 432 199 0000 0000 0 000 0 000 1070 433.269 0 000 433 269
Nevada 13 10 916 0.000 0000 0000 0.000 0.000 10.916 0.000 10 916
New Hampshire 6 1379 0670 0 000 0 000 0000 1296 3345 0 000 3345
New Jersey 18 8.043 0.544 0000 0 000 1.760 0000 10 347 31280 41.626
New Mexico 6 7 989 0000 0000 0 000 0 000 0 000 7 989 0 000 7 989
New York 45 32.594 6.287 0.000 0.000 0 000 0.377 39.258 59.078 98 336
North Carolina 38 68 974 3462 0 000 0000 0250 2415 75100 610993 686.093
North Dakota 10 7.683 0000 0000 0.000 0 000 0790 8.473 0.000 8.473
Ohio 57 53 400 2765 0 100 0 000 0 000 242 098 298 363 250 490 548 853
Oklahoma 18 67 904 0181 0.000 0000 377.382 13.541 459.008 78.463 537.471
Oregon 21 8 747 24 584 0 000 0000 10 000 1256 44 587 2 647 47 235
Pennsyivania 64 173.226 4511 0000 0.000 0.000 12 472 190 208 157.527 347.735
Puerto Rico 8 16 497 0002 0000 0 000 0000 0 000 16 499 0658 17 157
Rhode Island 1 0.008 0.000 0000 0000 0.000 0000 0.008 0.002 0.011
South Carolina 35 98 361 5679 0000 0000 0 000 1487 105 526 3 663 109 189
South Dakota 6 1086 12.602 0.000 0.000 0 000 0.000 13.688 36 081 49.769
Tennessee 42 49616 16 097 0 000 0000 0 000 6,098 276 6,163 989 262 855 6,426 844
Texas 84 528 498 602.327 0.000 120.600( 4,166 400 1765 5,419.590 11,953 526 17,373 116
Utah 14 658 413 0000 0000 0 000 0 000 1,667 668 2,326 080 26 920 2,353 000
Vermont 1 1103 0.000 0.000 0.000 0000 0.000 1103 0.000 1.103
Virgin Islands 3 1011 0 069 0 000 0000 0 000 0000 1080 0 000 1080
Virginia 38 104.291 6.658 0.000 0.000 0.000 14.768 125.717 51 013 176.730
Washington 26 40 316 44 260 0000 0 000 0 000 22 046 106 622 71070 177 692
West Virginia 21 66.625 2807 0.000 0000 0.000 0160 69 592 0.938 70.529
Wisconsin 33 61976 0 843 0 000 0000 0417 2602 65 837 46 849 112 686
Wyoming 9 15179 0000 0.000 0.000 0 000 0.000 15.179 0.000 15.179
Total 1,274 5,217.775  2,075.634| 284112 121.080f 4,903737 33,313.286 45,915.624 53,898.465 99,814.089

Note: On-site Releases are 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/stabihzation and for wastewater treatment, including to POTWs Off-site Releases do not include transfers to disposal
sent to other TRI Facilities that reported the amount as an on-site release
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Table 3-8: Summary of TRI Information by State, 2000: Dioxin and Dioxin-like Compounds (continued)

Recycled Energy Recovery Treated

Total Non-
Quantity Production- production-
Released On-| related Waste| related Waste
State On-site Off-site| On-site Off-site On-site Off-site and Off-site Managed Managed
Grams  Grams| Grams Grams Grams Grams Grams Grams Grams
Alabama 481.000 0.000 0.000 1,206.928 103.419 1,528.509 1,142.281 4,462.137 2,773.223
Alaska 0.000 0000 0000 0000 0097 0 000 0542 0.639 0 000
Arizona 0.000 0.000 0.000 0.000 0.000 0.000 14 256 14.256 0.000
Arkansas 0.000 0.000 0000 0000 150 019 0 000 112 853 262 872 0.000
California 0.000 0.010 0.000 1.652 34.450 909.197 7,108.124 8,053.433 0000
Colorado 0.000 0000 0000 0.000 0001 0 000 8.321 8 321 0 000
Connecticut 0.000 0.000 0.000 0.000 19.000 0.003 10732 29.736 0.000
Delaware 0000 0000 0 000 0 000 0 000 750 000 38,682 456 39,432 456 0 000
District of Columbia 0.000 0.000 0.000 0.000 0.000 0.000 0.120 0.120 0.000
Florida 0000 0.176 0.000 0 000 0.000 0002 100 205 100 383 0.000
Georgia 2,801.937 0.000 0.172  597.283 145.701 189 427 1,425.919 5,160.438 1.645
Hawaii 0000 0 000 0 000 0 000 0 000 0 000 5.893 5.893 0 000
Idaho 0.000 0.000 6.483 0.000 0.000 0.000 85.111 91.594 0.000
hnots 0.000 0964 0 000 7 800 0.000 0597 86 865 96 226 0 000
Indiana 0.000 0000 0.000 0.000 869.804 0.005 456.336 1,326.146 0.000
lowa 0000 0000 0000 0000 0000 0000 51003 51.003 0.000
Kansas 0.000 0.000 0.000 0000 11,052.000 44.198 346.341 11,442.539 0.000
Kentucky 0000 0000 0000 0000 38 494 1,500 029 290.573 1,829.096 1000
Louisiana 830.190 0.210 0.000 0.000 46,872.479 4,974.413 2,303.788 54,981.081 0.000
Maine 0 000 0527 0571 0 000 0.000 0 000 27 233 28 331 0.000
Maryland 0.002 0.003 1.300 0 000 2,647.000 0.040 2,771.893 5,420.238 0.000
Massachusetts 0000 0008 0000 0 000 0099 0000 11.962 12 069 0000
Michigan 0.000 0.000 0.000 0.000 48,800.000 8.615 188.469 48,997.084 320.500
Minnesota 0 000 0025 0 000 174 752 120 761 44 465 747 859 1,087.863 0225
Mississippi 20.348 1.572 0.660 3.635 11 000 1,365.715 19,984.645 21,387.574 5.018
Missouri 0000 0000 0.000 0.607 0000 1997 36 803 39408 1468
Montana 0.000 0.000 0.000 0.000 0.000 0.000 16 277 16 277 0.000
Nebraska 0000 0000 0000 0000 0000 0 004 433.201 433.205 0 000
Nevada 315.000 0.000 0.000 0.000 0.002 630.823 10.916 956.740 0.000
New Hampshire 0000 0.000 0.000 0 000 0.000 0 000 3350 3.350 0 000
New Jersey 0.000 1.500 0.000 0.000 0.000 18.730 46 031 66.261 0.000
New Mexico 0.000 0 000 0000 0.000 0.000 0000 7 989 7 989 0000
New York 0.000 0.360 0.004 0.000 12,595.200 28.801 45 830 12,670.195 23,700.000
North Carolina 0.000 0000 0000 0 000 22 654 5,865 753 685 967 6,574.374 0.000
North Dakota 0.000 0 000 0000 0.000 7.000 0000 8.263 15.263 0.000
Ohio 0 000 0.000 0 000 0.000 845.606 0 000 547 885 1,393.490 0 000
Oklahoma 0.000 0.000 0.000 0.000 13.800 0.000 537.506 551.306 0.000
Oregon 0 000 0 000 0000 0 000 8 036 3,160 873 49 065 3,217 973 17.897
Pennsylvania 0.000 0010 9.700 0.000 172.310 0000 346.928 528.949 0.000
Puerto Rico 0 000 0 000 0.000 0.000 0.000 0000 16 499 16 499 0000
Rhode !stand 0.000 0.000 0.000 0.000 0.000 0.000 0.011 0.011 0.000
South Carolina 0 000 0 000 0 000 1955 33598 1,000 000 131 906 1,167 459 0.000
South Dakota 0.000 0.000 0.000 0.000 0.000 51.516 49,769 101.284 0.000
Tennessee 0000 0.000 0.800 0000 2,523 091 2 658 6,449 944 8,976 493 0 000
Texas 0.000 0.004 0.000 0.000f 121,547.331 9,255.006 17,396.856 148,199.196 0.030
Utah 0 000 0 000 0 000 0 000 8 397 2.300 2,353 000 2,363 697 0000
Vermont 0.000 0.000 0.000 0.000 0.000 0.000 1.103 1.103 0.000
Virgin Islands 0.000 0 000 0.000 0 000 0 000 0.000 1080 1080 0 000
Virginia 0.000 0.000 0000 0.000 2.700 0.000 176.744 179.444 0.000
Washington 0082 0.000 0008 0 000 268 617 937 784 194 725 1,401 216 0 000
West Virginia 0.000 0.000 0.000 0.000 0.000 0.069 70.290 70.359 0.000
Wisconsin 0000 0024 0 000 0000 600 691 0 000 113 040 713.755 0.000
Wyoming 0.000 0.000 0.000 0.000 0.000 0.000 15.179 15.179 0.000
Total 4,448.559 5.393] 19.698 1,994.612| 249,513.356 32,271.529 105,709.934 393,963.081 26,821.006

Note: Data are from Section 8 of Form R
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Waste Management

The chemical manufacturing industry reported the
largest amount of total production-related waste of
dioxin and dioxin-like compounds in 2000 (see
Table 3-9). With 342,700 grams of production-relat-
ed waste, it accounted for 87.0 percent of all pro-
duction-related waste. Two-thirds of the
production-related waste reported by the chemical
industry (231,200 grams or 67.4 percent) was treat-
ed on-site.

The lumber industry reported the second largest
amount of production-related waste, with 18,400
grams or 4.7 percent of the total for dioxin and
dioxin-like compounds in 2000. Over half of the
production-related waste reported by the lumber
industry (10,700 grams or 57.9 percent) was treated
off-site. The hazardous waste/solvent recovery
industry reported the third largest amount of pro-
duction-related waste. Most of the 11,800 grams
reported by the hazardous waste industry was treat-
ed on-site.

Projected Quantities of TRI
Chemicals Managed in Waste,
2000-2002

TRI facilities expected to increase their production-
related waste of dioxin and dioxin-like compounds
between 2000 and 2001 by 5.5 percent, from
393,963 grams to 415,535 grams (see Table 3-10).
The increase was projected to occur in waste report-
ed as being sent off-site for recycling and energy
recovery and the quantity released on- and off-site.
From 2001 to 2002, a decrease of 4.3 percent was
projected, resulting in a slight decrease from 2000
to 2002 of 0.9 percent. Decreases were expected to
occur in waste treated on- and off-site and in
amounts recycled and used for energy recovery on-
site.

Table 3-9: Summary of TRI Information by Industry, 2000: Dioxin and Dioxin-like Compounds

On-site Releases .
Off-site|
Underground Injection | On-site Land Releases | Rel

Surface| Ji RCRA  Other On- Transfers Off- Total On- and

Total Total Air Water, Class| Class -V Subtitle C site Land| Total On-site site to| Off-site|

SIC Code Industry Forms| Emissions Discharges! Wells Wells Landfills Ret Rel Disposal Releases
Number| Grams Grams Grams Grams Grams Grams Grams Grams Grams

20 Food 24 19 138 0 000 0000 0000 0 000 0107 19.244 0.000 19.244
21 Tobacco 2 0450 0000 0000 0000 0 000 0000 0450 0000 0450
22 Textiles 1 0.120 0000 0.000 0.000 0.000 0000 0120 0000 0.120
24 Lumber 103 25 006 357 643 0000 0000 0000 11267 393 915 711775 1,105 690
25 Fumniture 2 3113 0000 0000 0000 0000 0000 3113 0.000 3.113
26 Paper 164 112 474 112 190 0 000 0 000 7947 150 502 383 114 107 954 491 068
28 Chemicals 136 1,253 559 1,567 634 284.012 120 600 4,177.930 30,311 981 37,715.716; 51,387 466 89,103 182
29 Petroleum 58 30109 9543 0000 0000 0 000 0991 40 643 11287 51930
30 Plastics 2 0.794 0.000 0000 0000 0000 0 145 0939 0000 0.939
32 Stone/Clay/Glass 113 457 043 0732 0000 0 480 0000 48 290 506 546 0000 506 546
33 Primary Metals 110 944 778 0040 0000 0 000 1250 2,018 936 2,965 004 1,344,895 4,309 898
34 Fabricated Metals 1 0821 0000 0000 0000 0000 0000 0821 0000 0821
35 Machinery 2 12638 0000 0 000 0000 0000 0000 12.638 0000 12.638
36 Electrical Equip 1 1000 0000 0 000 0 000 0000 0000 1000 0000 1000
37 Transportation Equip 5 0663 0 600 G.000 0.000 0 000 G 000 0663 0 948 1.611
38 Measure/Photo 1 2310 2680 0000 0000 0000 0007 4997 0542 5539
Muttiple codes 20-39 43 1,066.582 25.147 0000 0000 0000 21588 1,113 318 141.506 1,254 823

No codes 20-39 n 4 987 0000 0000 0000 0000 0000 4987 0000 4987

Subtotal for Original industries 779 3,935.584 2,075.610 284.012 121.080 4,187.127  32,563.814 43,167.227| 53,706.372 96,873.599

10 Metal Mining 10 3328 0021 0000 0000 0000 13 440 16 789 0000 16 789
12 Coal Mining 1 0000 0.000 0.000 0000 0 000 5670 5.670 0.000 5.670
1491/493  Electnc Utlities 466 1,150 726 0003 0000 0000 0000 729 292 1,880 021 159 681 2,039 702
5171 Petroteum Terminais/Bulk Storage 2 102 800 0 000 0 000 0000 0 000 0000 102.800 0000 102.800
4953/7389 Hazardous Waste/Solvent Recovery 16 25337 0000 0100 0 000 716 610 1070 743 117 32413 775 530
Subtotal for New Industries 495 1,282.191 0.024 0.100 0.000 716.610 749.472 2,748.397 192.093 2,940.490
Total 1,274 5217 775 2,075 634 284 112 121.080 4,903.737  33,313.286 45,915.624]  53,898.465 99,814.08_9‘

Note' On-site Releases are 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 Off-site Releases do not include transfers to disposal

sent to other TRI Facilities that reported the amount as an on-site release
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Map 3-1: Total On-and Off-site Releases, 2000: Dioxin and Dioxin-like Compounds

Grams

More than 10,000
1,000 to 10,000

Alaska ‘%&‘ 20 to 1,000
Hawau | '

- | 0to20
Nt el g Puerto Rico | No reports

Table 3-9: Summary of TRI Information by Industry, 2000: Dioxin and Dioexin-like Compounds (continued)

Recycled Energy Recove Treated
Total Non-|
Quantity| Production- production-|
Released On-| related Waste| related Waste|
SIC Code Industry On-site  Off-site On-site Off-site On-site Off-sitej and Off-site Managed Managed
Grams Grams Grams Grams Grams Grams Grams Grams Grams
20 Food 0.000 0 000 0000 0000 0000 0 000 19.245 19 245 @ Qa0
21 Tobacco 0 000 0000 0 000 0000 0000 0000 0450 0450 0 000
22 Textiles 0.000 0 000 0000 0 000 0.000 0 000 0120 0.120 0 000
24 Lumber 4,448 367 0033 0000 1,983 204 203434 10,660 335 1,116 827 18,412 201 2,799 476
25 Furriture 0 000 0 000 0000 0000 0.000 0000 3.113 3113 0 009
26 Paper 0000 2526 11911 0000 560 495 7754 497 539 1,080 225 0000
28 Chemicals 0002 0193 1300 11407 231,100601 16,529 043 95,028.351| 342,670.897 24,020.530
29 Petroleum 0190 0004 0000 0 000 92 262 10 548 53 358 156 362 1 000
30 Plastics 0000 0000 0000 0000 0000 0000 0944 0944 0 000
32 Stone/Clay/Glass 0000 0000 0004 0000 0 000 0000 490 469 490 473 0000
33 Primary Metals 0.000 1676 0000 0000 6,402 493 4.703 4,251.269 10,660.141 0.000,
34 Fabnicated Metals 0000 0000 0000 0000 0000 0000 0.820 0820 0 000
35 Machinery 0 000 0.000 0000 0000 0 000 0000 12.638 12.638 0.000
36 Electnical Equip 0000 0000 0000 0000 0 000 0000 1000 1000 0 000
37 Transportation Equip. 0000 0 000 0.000 0 000 0 000 0000 1.610 1.610 0 600
38 Measure/Photo 0 000 0000 0 000 0000 34 000 0001 5.600 39 601 0000
Multiple codes 20-39 0000 0000 6483 0000 46 790 0.297 1,274.584 1,328.154 0000,
- No codes 20-39 0 000 0000) 0000 0 000 0097 5,057 000 4 947 5,062 044 0000
Subtotal for Original Industries 4,448.559 4.433 19.698 1,994.612) 238,440.171 32,269.679| 102,762.885| 379,940.037 26,821.006
10 Metal Mining 0000 0000 0000 0000 0 002 0000 16 789 16 792 0 000
12 Coal Mining 0.000 0 000 0.000 0.000 0 000 0000 5.670 5670 0 000
491/493  Electric Utilities 0000 0960 0000 0000 0099 0 000 2,048 023 2,049 082 0000
5171 Petroleum Terminals/Bulk Storage 0000 0000 0000 0000 0 000 0.000 102 800 102 800 Q000
;1_9_5/7389 Hazardous Waste/Solvent Recovery 0 000 0000 0 000 0000 11,073 083 1850 773 767 11,848 700 0 000
Subtotal for New Industries 0.000 0.960 0.000 0.000 11,073.184 1.850 2,947.049 14,023.044 0.000
Total 4,448.559 5.393)  19.698 1,994.612) 249,513.356 32,271.529) 105,709.934] 393,963.081 26,821,006

Note: Data are from Section 8 Form R
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Table 3-10: Current year and Projected Quantities of TRI Chemicals in Waste, 2000: Dioxin and
Dioxin-like Compounds

lManaged

Current Year 2000 Projected 2001 Projected 2002

Waste Management Activity Total Percent Total Percent Total Percent

Grams of Total Grams __ of Total Grams __ of Total
Recycled On-site 4,448.559 11 3,535.192 0.9 3,535 192 0.9
Recycled Off-site 5393 00 8,840 097 21 8,840 091 22
Energy Recovery On-site 19 698 00 13.152 0.0 12 044 0.0
Energy Recovery Off-site 1,994 612 05 2,757 980 07 2,757 980 07
Treated On-site 249,513.356 63.3 241,249.696 58 1 217,930 664 548
Treated Off-site 32,271 529 82 18,172 608 44 18,297 799 46
Quantity Released On- and Off-site 105,709.934 268 140,966.036 33.9 146,159.688 36.8
Total Production-related Waste 393,963.081 100.0 415,534.761 100.0 397,533.459 100.0

Waste Management Activity

Projected Change 2000-2001

Projected Change 2001-2002

Projected Change 2000-2002

Total Production-related Waste
iManaged

Percent Percent Percent

Recycled On-site -20.5 00 -20.5
Recycled Off-site 163,826 7 00 163,826 5
Energy Recovery On-site -332 -84 -38.9
Energy Recovery Off-site 383 00 383
Treated On-site -3.3 9.7 -127
Treated Off-site -437 07 -43 3
Quantity Released On- and Off-site 334 37 38.3
5.5 -4.3 0.9

Note: Current year and projected amounts are from Section 8 of Form R for 2000

Source Reduction

In 2000, 57 forms were filed reporting source
reduction activities for dioxin and dioxin-like com-
pounds (see Table 3-11). As noted in Waste
Management in Chapter 1, source reduction—an

activity that prevents the generation of waste—is

the preferred waste management option. These 57
forms represent 4.5 percent of all forms submitted
for dioxin and dioxin-like compounds in 2000.

The most frequently reported source reduction
activity was good operating practices (listed on 34
forms). Process modifications came next, with 17
forms, followed by raw materials modification,

with 13 forms.

Table 3-11: Number of Forms Reporting Source Reduction Activity, 2000: Dioxin and
Dioxin-like Compounds

Forms Reporting
Source Reduction
Activity Category of Source Reduction Activity
Raw
Percent of| Good Spill and  Materials  Process Cleaning Surface
CAS Total All Form| Operating Inventory Leak Modifi- Modifi- and Preparation Product}
Number Chemical Form Rs| Rs Practices Control Prevention cations cations Degreasing and Fimishing  Modification:
Number| Number Percent Number Number Nurnber Number Number Number Number Number]|
-- Dioxin and dioxm-like compounds 1,274] 57 45 34 5 7 13 Y 1 2|

Note: All source reduction activities on a form are counted in the corresponding category Totals do not equal the sum of the categories because forms may report more than

one source reduction activity
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Mercury and Mercury Compounds

Introduction

Mercury (CAS 7439-97-6) is a heavy, silver-white
metal that exists as a liquid at ambient tempera-
tures. It is a precious metal used in chlor-alkali pro-
duction, wiring devices, switching mechanisms,
amalgam dental fillings, and measurement and con-
trol instruments. Industries also manufacture and
process mercury reagents, catalysts, and medicinal
chemicals. Metal ores, coal, crude oil, and fuel oils
contain mercury as a trace constituent. Despite
industry efforts to reduce mercury use, federal bans
on mercury additives in paints and pesticides, and
increased state regulation, U.S. industrial demand
exceeded 800,000 pounds in 1996 (EPA EA, 1999).

Mercury combines with other elements, such as
chlorine, sulfur, or oxygen, to form inorganic mer-
cury compounds or "salts", which are usually white
powders or crystals. Mercury also combines with
carbon to make organic mercury compounds, the
most common being methylmercury (MeHg)

(CAS 22967-92-6) which is primarily produced by
small organisms in the water and soil.

Methylmercury has no industrial uses; it is formed
in the environment from the methylation of the
inorganic mercurial ion (EPA, OAQPS, May 2001).
Inorganic mercury compounds have been used in
the past in laxatives, skin-lightening creams and
soaps, and latex paint. In 1990, EPA canceled regis-
tration for all interior paints that contained mercury.
Mercury use in exterior paint was discontinued after
1991.

Sources and Uses

Primary mining of mercury ore continued at the
largest mercury mine in the U.S., the McDermitt
mine in Nevada, until 1990 when operations ceased.
At the time, the mine produced an average of
986,000 pounds of mercury every year. Although
mercury ore mining has been discontinued in the

U.S., mercury is produced as a byproduct of gold
ore mining operations at mines located in Utah,
California, and Nevada (EPA EA, 1999).

Secondary production of mercury involves the
recovery of mercury from dismantled equipment
and recovery from scrap and industrial wastes using
a thermal or chemical extractive process. Major
sources of recycled or recovered mercury include
scrap from instrument and electrical manufactures
(lamps and switches), wastes and sludge from labo-
ratories and electrolytic refining plants, mercury
batteries, and dental amalgams (EPA EA, 1999).

Mercury is also found as a trace contaminant in fos-
sil fuels and waste materials. The combination of
the elevated temperature of the process and the
volatility of mercury and mercury compounds
resuits in their being emitted in the combustion gas
exhaust stream. Two general categories of mercury
emissions sources exist involving fuel combustion
for energy, steam and heat generation, as well as
waste disposal processes (EPA, OAQPS, December
1994). These are point sources and area sources.
During 1995, 275,400 pounds of mercury were
emitted from combustion point sources. Of these
emissions 103,600 pounds were attributable to utili-
ty boilers, of which coal combustion boilers were
the primary producers of mercury (103,200
pounds). The major producers of mercury were
municipal waste combustors, producing 59,200
pounds of mercury and commercial/industrial boil-
ers (56,800 pounds) during 1995 (EPA EA, 1999).

In 1994-1995, mercury emissions from "area
sources" (i.e., general emissions rather than a spe-
cific fixed source), totaled 3.4 tons (7,500 Ibs).
More than half of these emissions were from lamp
breakage and general laboratory use. Other "area
sources" in 1994-1995 included dental preparations,
landfills, mobile sources, paint use, and
agricultural burning.
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In terms of human exposure methylmercury is the
most important organic mercury compound.
Humans are primarily exposed to methylmercury
through diet, with fish and fish products being the
dominant source. Sources of past exposure to
methylmercury include fungicide-treated grains and
meat from animals fed such grain. However, fungi-
cides containing mercury are banned in the United
States today, and this source of exposure is now
negligible (EPA, OAQPS, May 2001).

Most products containing inorganic mercury com-
pounds have now been banned. Limited exposure
could occur through the use of old cans of latex
paint, which until 1990, could contain mercury
compounds to prevent bacterial and fungal growth
(EPA, OAQPS, May 2001).

Chemical Characteristics

Persistence and Bioaccumulation

As with other metals, mercury and the mercury in
mercury compounds can convert to different oxida-
tion states but the metal can never be destroyed.
(EPA, PBT Chemicals Final Rule, October, 1999).

Mercury and mercury compounds have BCF values
that range from 7,000 to 36,000. (EPA, PBT
Chemicals Final Rule, October, 1999).

Environmental Fate and Transport

The flux of mercury from the atmosphere to land or
water at any one location is comprised of contribu-
tions from:

« the natural global cycle;
» the global cycle perturbed by human activities;
+ regional sources; and

* local sources.

As a naturally occurring element, mercury 1s pres-
ent throughout the environment. It is difficult to
separate current mercury concentrations by origin
(i.e. anthropogenic or natural) due to the continuous
cycling of the element in the environment. The

Expert Panel on Mercury Atmospheric Processes
(1994) estimated that anthropogenic emissions
might currently account for 50-75 percent of the
total annual input to the global atmosphere. The
Panel further reports recent estimates indicating that
of the approximately 200,000 tons of mercury emit-
ted in the atmosphere since 1890, about 95 percent
resides in terrestrial soils, approximately 3 percent
in the ocean surface waters and 2 percent in the
atmosphere (EPA, OAQPS and ORD,

December 1997).

Mercury in the Atmosphere: Mercury exists as a
trace contaminant in fossil fuels. When these mate-
rials are combusted, the mercury and mercury com-
pounds vaporize due to their low volatility and the
clevated temperature of the combustion chamber,
and they are released into the combustion gas
exhaust. When these compounds are released to air,
they are transported for varying distances and even-
tually fall to the ground and surface water in a
process called atmospheric deposition. The Mercury
Study Report to Congress found that the three prin-
cipal factors governing deposition rates of mercury
are emission source locations; amount of divalent
and particulate mercury emitted or formed in the
atmosphere; and climate and meteorology (EPA,
OAQPS and ORD, December 1997).

Mercury in Soil: When mercury reaches soils, it 1s
bound to bulk organic matter and is susceptible to
elution in runoff only by being attached to suspend-
ed soil or humus. Some Hg(Il) (mercuric mercury)
will be absorbed onto dissolvable organic ligands
and other forms of dissolved organic carbon (DOC)
and may then partition to runoff in the dissolved
phase. Currently, the atmospheric input of mercury
to soil is thought to exceed greatly the amount
leached from soil, and the amount of mercury parti-
tioning to runoff is considered to be a small fraction
of the amount of mercury stored in soil. The affini-
ty of mercury species for soil results in soil acting
as a large reservoir for anthropogenic mercury
emissions (EPA, OAQPS and ORD, December
1997).
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Plant and Animal Uptake of Mercury: Once in the
soil, Hg(1l) and methylmercury complexes become
available for plant uptake and translocation, poten-
tially resulting in transfer through the terrestrial
food chain. The plant uptake however, is an
insignificant amount. Overall, mercury concentra-
tions in plants, even those whose main uptake
appears to be from the air, are small. Accordingly,
livestock typically accumulates little mercury from
foraging or silage/grain consumption, and mercury
content in meat is low. The terrestrial pathway is not
expected to be significant in comparison to the con-
sumption of fish by humans and wildlife (EPA,
OAR, December 1997 and OAQPS December
1994).

Mercury in the Freshwater Ecosystem: There are a
number of pathways by which mercury can enter
the freshwater environment: Hg(11) and methylmer-
cury from atmospheric deposition (wet and dry) can
enter water bodies directly, can be transported to
water bodies in runoff (bound to suspended
soil/humus or attached to DOC), or can leach into
the water body from groundwater flow in the upper
soil layers. Once in the freshwater system, similar
complexation and transformation processes that
occur to mercury species in soil will occur, along
with additional processes due to the aqueous envi-
ronment (EPA, OAR, December 1997 and OAQPS
December 1994).

Once entering a water body, mercury can remain in
the water column, be lost from the lake through
drainage water, re-volatilize into the atmosphere,
settle into the sediment, or be taken up by aquatic
biota. The movements of mercury through any spe-
cific water body may be unique. Mercury in the
water column, in the sediment, and in other aquatic
biota appears to be available to aquatic organisms
for uptake (EPA, OAR, December 1997 and
OAQPS December 1994).

Methylation is a key step in the entrance of mercury
into the food chain. The biotransformation of inor-
ganic mercury species to methylated organic
species in water bodies can occur in the sediment

and the water column. Methylmercury is highly bio-
available and accumulates in fish through the aquat-
ic food web; nearly 100% of the mercury found in
fish muscle tissue is methylated. It is primarily
passed to fish via their diets. Larger, longer-lived
fish species at the upper end of the food web typi-
cally have the highest concentrations of methylmer-
cury. At this stage fish-consuming wildlife and
humans can contact it through ingestion.
Methylmercury appears to pass from the gastroin-
testinal tract into the bloodstream more efficiently
than the divalent mercury species (EPA, OAR,
December 1997 and OAQPS December 1994).

Miscellaneous Environments for Mercury: Mercury
may also enter the environment directly through a
facility’s wastestream. Wastewater sources of mer-
cury include area washdowns and tank clean outs of
processes in which mercury or mercury compounds
are manufactured, processed, or otherwise used. If a
wet air pollution control device (e.g., scrubber) is
used at a process generating mercury emissions,
mercury can be transferred from the air stream to
the water stream. This wastewater may be treated on
site, discharged to surface water or a POTW, or
transferred off site for other activitics (EPA, OAR,
December 1997 and OAQPS December 1994).

In addition to the sources listed above, spills and
one-time events may also generate a mercury-con-
taining waste stream. Other solid waste sources
include sludge from on-site treatment, bags or fil-
ters from air pollution control devices, and ash from
combustion operations. Solid material spills and ash
may also contribute to fugitive emissions (EPA,
OAR, December 1997 and OAQPS December
1994).

Health and Environmental Effects

Inhalation and digestion of mercury and organic
mercury compounds have been shown to cause:
damage to the brain and nervous system, including
personality changes, tremors, changes in vision,
deafness, muscle incoordination, loss of sensation,
and difficulties with memory, ataxia (difficulty in
moving , dysarthia (difficulty in articulating words),
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paraesthesia (a skin sensation such as burning or
itching), impairment of speech, impairment of
walking, and in some cases death. Inorganic mercu-
ry compounds do not enter the brain as easily as
organic mercury or metallic mercury vapor.
Animals exposed orally to long-term, high levels of
methylmercury or phenylmercury in laboratory
studies experienced damage to the kidneys, stom-
ach, and large intestine; changes in blood pressure
and heart rate; adverse effects on the developing
fetus, sperm, and male reproductive organs; and
increases in the number of spontaneous abortions
and stillbirths. Adverse effects on the nervous sys-
tem of animals occur at lower doses than do harm-
ful effects to most other systems of the body. The
Department of Health and Human Services (DHHS)
and the International Agency for Research on
Cancer (IARC) have not classified mercury as to its
human carcinogenity. The Environmental Protection
Agency has determined that mercury chloride and
methylmercury are possible human carcinogens.

Data in both humans and experimental animals
show that mercury can produce adverse health
effects. The best-known methylmercury-poisoning
epidemic occurred in Minamata, Japan. Mercury
was used as a catalyst in a chemical factory whose
discharged waste sludge was drained into Minamata
Bay. Once in Minamata Bay, methylation of the
metal by plankton and its subsequent incorporation
into the food chain caused acute toxicity in wildlife
and humans that consumed fish caught within the
region. This accidental poisoning (reportedly caus-
ing 52 immediate fatalities) facilitated significant
insight into human health effects of mercury.

Using field studies to derive conclusive findings
regarding the effect of mercury on wildlife and the
environment is difficult because other factors that
may contribute to the biological effect under study
(for example, reproductive success) are often
impossible to control. However, scientists have dis-
covered toxic effects in the field at mercury concen-
trations that are toxic within the lab, and controlled
lab studies have found toxic effects at concentra-
tions that are common in certain environments. In
addition, a number of poisonings of birds and

wildlife from mercury-treated seed grains have been
identified. In Minamata, Japan between 1950 and
1952, birds were observed to have severe difficulty
flying and exhibited other abnormal behaviors. In
addition, signs of neurological disease including
convulsions, and highly erratic movements were
observed among domestic animals in Minamata,
especially cats that consumed seafood, which was
later found to have high mercury levels (EPA,
OAQPS and ORD, December 1997).

No conclusive studies examining the effects of mer-
cury on entire ecosystems exist. However, based on
the known effects of mercury on humans and
wildlife, it is likely that mercury would also
adversely affect ecosystems as a whole.

Efforts to Reduce Pollution from the
Chemical

Mercury is a priority pollutant across numerous
U.S. EPA programs including air, water, hazardous
waste and pollution prevention. There are numerous
activities currently underway to reduce mercury
emissions and releases to the environment. These
and other conventional regulatory strategies contin-
ue to result in reductions in mercury emissions,
especially in cases when mercury is emitted to the
environment as a result of trace contamination in
fossil fuel or other essential feedstock in an indus-
trial process.

Effective control of mercury emissions may be
accomplished using a combination of the following
control techniques:

* pollution prevention measures;

* coal cleaning;

» flue gas treatment technologies; and

* regulatory and alternative regulatory
approaches.

Pollution prevention techniques involve reducing
mercury emissions from a particular product or
process through changes in processes or inputs.
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Applicable pollution prevention measures may
include product substitution or process modifica-
tion. Product substitution is suitable for processes
or industries where a mercury substitute or low-
mercury constituent has been demonstrated and is
available. For example, alternatives to the use of
mercury amalgams in dental preparations include
gold, ceramic, and porcelain. Another pollution pre-
vention measure is material separation, which is an
appropriate approach for processes where mercury
is removed from the waste stream prior to fuel com-
bustion, thereby reducing mercury emissions in
exhaust gases. For example, numerous communities
in the U.S. have implemented household battery
separation programs in order to facilitate the reduc-
tion of mercury in the waste stream.

Coal cleaning has been used for decades as an
approach to improve the quality of boiler/combus-
tion fuels and at the same time to reduce mercury
emissions. Coal cleaning uses a combination of
crushing and media flotation/separation to remove
impurities from coal, which results in reduction of
mercury content and a decrease in mercury emis-
sions (EPA, OAQPS and ORD, December 1997).

Flue gas treatment technologies, primarily designed
to remove SO,, are also somewhat effective in
removing mercury (and other heavy metals) through
a combination of adsorption into droplets, agglom-
eration, and separation. Flue gas treatment tech-
nologies involve the manipulation of operating
conditions to induce the condensation of mercury
onto particulate matter. Numerous control strategies
exist to aid flue gas treatment, including filters (car-
bon filter beds and selenium filters), scrubbing (wet

Figure 3-4: Distribution of TRI On-site and
Off-site Releases, 2000: Mercury and Mercury
Compounds

Surface Water
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Note: On-site Releases are 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/stabi-
lization and for wastewater treatment, inciuding to POTWs Off-site Releases
do not include transfers to disposal sent to other TRI Facilities that reported the
amount as an on-site release

UlJ = Underground Injection

scrubbing and depleted brine scrubbing), and acti-
vated carbon (treated activated carbon adsorption
and activated carbon injection) (EPA, OAQPS and
ORD, December 1997).

2000 TRI DATA FOR MERCURY AND
MERCURY COMPOUNDS

On-site and Off-site Releases

As shown in Table 3-12, there were 1,596 TRI
forms submitted for mercury and mercury com-
pounds for 2000. On- and off-site releases of mer-
cury and mercury compounds totaled 4.3 million
pounds, with 4.2 million pounds of this reported as
mercury compounds. Almost three-quarters of total

Table 3-12: TRI On-site and Off-site Releases, 2000: Mercury and Mercury Compounds

On-site Rel

Off-site

Underground Injection On-site Land Rel Releases|
Surface RCRA Other On-site Total On- and|
CAS Total Total Air Water| Class| Class 1I-V Subtitle C Land} Total On-site; Transfers Off- Off-site

Number Chemical Forms| Emissions| Discharges Wells Wells Landfills Rel Rel site to Disp Rel

Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds
7439-97-6 Mercury 566 29,833 13 392 31 1,121 00 25570 20,280 78 18,164 40 70,047 32 24,490 28 94,537 60
-- Mercury compounds 1,030 134,659 41 1,909 98 81072 9,526 10 71,017 18 3,178,819 12| 3,396,742 51 825,382 03 4,222,124 54
Yotal 1,598 164,492.53 2,302.28 1,931.72 9,781.80 91,297.96  3,196,983.53| 3,466,789.83 849,872.31] 4,316,662.14

Note: On-site Releases are 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 Off-site Releases do not include transfers to disposal

sent to other TRI Facilites that reported the amount as an on-site release
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Table 3-13: Quantities of TRI Chemicals in Waste Managed, 2000: Mercury and Mercury Compounds

Recycled | Energy Recovery | Treated | T
il

Quantity| Total Production: Non-production
CAS Released On-  related Waste| related Waste
Number Chemical 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
7439-97-6 Mercury 301,682 87 64,712.99 67.73 69 01 365.53 5,334.76 87,957 08 460,189.97 4,903 71
-- Mercury compounds 345,257 18 97,216 48 10 00 57 00 19,402 75 529 84 3,853,200 59 4,415,673 84 13,240 17
Total ©646,940.05 161,929.47 77.73 126.01 19,768.28 5,864.61 4,041,157.67 4,875,863.82 18,143.88

Note: Data are from Section 8 of Form R

releases of mercury and mercury compounds were
other on-site land releases (that is, other than
RCRA subtitle C landfills), which totaled 3.2 mil-
lion pounds (see Figure 3-4). (Types of on-site land
releases are described in Box 1-4 in Chapter 1.) The
second-largest release type was off-site releases
(transfers to disposal), which totaled 849,872
pounds and accounted for one-fifth of total releas-
es.

Much smaller amounts of other types of releases
were reported. Air emissions totaled 164,493
pounds or 3.8 percent of total releases of mercury
and mercury compounds. On-site land releases to
RCRA subtitle C landfills were 91,298 pounds and
surface water discharges were 2,302 pounds.
Underground injection of mercury and mercury
compounds was 9,782 pounds to Class II-V wells
and 1,932 pounds to Class I wells.

Figure 3-5: Quantities of TRI Chemicals in
Waste, 2000: Mercury and Mercury
Compounds
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Note: Data are from Section 8 of Form R

Waste Management Data
Quantities of TRI Chemicals in Waste

Production-related waste of mercury and mercury
compounds totaled 4.9 million pounds in 2000, as
shown in Table 3-13. Over 90.5 percent was report-
ed as mercury compounds.

Almost 82.9 percent (4.0 million pounds) of the
total production-related waste was released on- or
off-site (see Figure 3-5). On-site recycling account-
ed for 13.3 percent, or 646,940 pounds and off-site
recycling for 3.3 percent, or 161,929 pounds. Other
types of waste management accounted for less than
one percent of the total.

Transfers Off-site for Further Waste
Management/Disposal

Transfers oft-site for further waste management and
disposal of mercury and mercury compounds
totaled 1.1 million pounds in 2000 (see Table 3-14).
Transfers of mercury compounds accounted for
88.8 percent of the total.

Other transfers off-site to disposal were 898,151
pounds or 82.9 percent of all transfers for further
waste management and disposal (see Figure 3-6),
and transfers to recycling were 185,173 pounds or
17.1 percent. Other types of transfers off-site for
further waste management and disposal of mercury
and mercury compounds totaled less than 500
pounds for 2000.

TRI Data by State

Facilities in Texas, with 105 forms, submitted the
largest number of forms in 2000 for mercury and
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Table 3-14: TRI Transfers Off-site for Further Waste Management/Disposal, 2000: Mercury and

Mercury Compounds
Transfers to POTWs
Total Transfers
for Further
Transfers to Metals and Other Off- Other Off-site| Waste
Transfers to Energy Transfers to Metal Non-metal TRI site  Transfers to Management/
CAS Number Chemical Recycling Recovery Treatment| Compounds Chemicals| Transfers* Disposal™* Disposal
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds
7439-97-6 Mercury 93,376.58 0.00 58.00 12190 0.00 0.00 27,784.56 121,341.04
-- Mercury compounds 91,796 09 100 490 20075 000 000 870,366 82 962,369 55
Total 185,172.66 1.00 62.90 322.65 0.00 0.00 898,151.38 1,083,710.59

Note: Total Transfers Off-site for Further Management/Disposal are from Section 6 of Form R

* Other Off-site Transfers are transfers reported without a valid waste management code
** Does not include transfers to POTWSs of metals and metal compounds

mercury compounds. Pennsylvania and Ohio
ranked second and third, with 103 and 96 forms,
respectively.

On- and Off-site Releases

In 2000, facilities in Nevada reported the largest
total on- and off-site releases of mercury and mer-
cury compounds (see Table 3-15). They reported a
total of 3.0 million pounds, or 69.8 percent of the
total for mercury and mercury compounds in 2000.
This was almost five times the amount of releases
from facilities in Texas, which reported the second
largest amount, 606,800 pounds or 14.1 percent.

Almost all of Nevada’s releases of mercury and
mercury compounds were as other on-site land

Figure 3-6: Distribution of TRI Transfers for
Further Waste Management/Disposal, 2000:
Mercury and Mercury Compounds
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Recycling
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Other Off-site
Transfers to Disposal
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Note: Total Transfers Off-site for Further Management/Disposal are from
Section 6 of Form R

releases (that is, other than RCRA subtitle C land-
fills). Such releases for Nevada were 3.0 million
pounds or 93.8 percent of all such on-site land
releases of mercury and mercury compounds in
2000.

Texas facilities reported the largest amount of off-
site releases (transfers to disposal) of any state, with
577,900 pounds or 68.0 percent of total off-site
releases of mercury and mercury compounds in
2000. Texas facilities also reported the largest air
emissions, with 19,800 pounds or 12.1 percent of
all air emissions of mercury and mercury com-
pounds in 2000.

As shown in Map 3-2, releases of mercury and mer-
cury compounds are quite concentrated geographi-
cally. The top two states, Nevada and Texas,
released 3.6 million pounds of the 4.3 million-
pound total. The next four states, Pennsylvania,
Ilinois, Massachusetts and California, each
released between 60 and 80 million pounds, almost
one-tenth the amount released by Texas, the state
with the second largest releases.

Waste Management Data

The state with the largest quantity of total produc-
tion-related waste of mercury and mercury com-
pounds in 2000 was Nevada (see Table 3-153).
Nevada’s 3.1 million pounds of total production-
related waste accounted for 62.7 percent of the
total, almost three times that of any other state.
Texas ranked second with 339,068 pounds, and
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Table 3-15: Summary of TRI Information by State, 2000: Mercury and Mercury Compounds

- On-site Rel

Off-site
Underground Injection| On-site Land Releases Releases

Surface RCRA Other On-site| Transfers; Total On- and

Total Total Air Water Class | Class lI-V]| Subtitie C Land" Total On-site| Off-site to| Off-sit

State Forms| Emissions Discharges Welis Wells| Landfills Rel | Rel Disposal Release
Number Pounds Pounds Pounds Pounds Pounds Pou@ Pounds Pounds Pounds
Alabama 41 6,591.23 51.32 0.00 1900| 32,023.00 1,707.65 40,392 20 2,198 36 42,590.56
Alaska 7 178 63 000 000 9,367 00 000 6,821 80 16,367 43 615 16,373 58
Arizona 19 2,101.19 0.00 000 0.00 0.00 33,627.55 35,728 75 204 58 35,933 32
Arkansas 18 1,563 56 459 000 000 000 146 59 1,714 74, 12,169 40 13,884 14
Califorma 94 5,598 29 514 0.00 020 6,177.70 42,034 92 53,816.26 6,584.49 60,400.75
Colorado 28 912 68 1715 000 000 677 70 1,523 90 3,13143 47419 3,605 62
Connecticut 15 117.67 020 000 000 0.00 000 117.87| 13,953 84 14,071 71
Delaware 8 1,552 50 2120 000 000 000 1,932.40 3,506.10 265 56 3,771.66
Dustrict of Columbia 1 8.00 0.00 000 0.00 0.00 0.00 800 0.00 800
Florida 45 2,167 45 1471 000 000 454 00 2,164 51 4,800 67 408 93 5,209 60
Georgla 31 4,928.61 18 57 0.00 000 000 1,301.70 6,248.88 98 72 6,347.60
Hawan 5 3928 350 000 560 000 000 48 38 5114 99 52
Idaho g 828.57 200 000 0.00 0.00 5,173 50 6,004.07 887 6,012.95
inois 70 6,007 12 18 33 000 000| 8,83500 1,636 97 16,497 42, 51,906 21 68,403 63
Indiana 52 7,420 26 307.71 0.00 000, 1,10000 2,523 53 11,351.50 5,751.82 17,103 32
lowa 43 2,748 52 100 000 000 000 146 18 2,89570 62527 3,520 96,
Kansas 21 2,696 93 050 000 000 000 676.00 3,373.43 16375 3,537.18,
Kentucky 46 5,296 63 566 28 000 25470 362 2,677 91 8,799 13 9,884 30 18,683 43
Louisiana 46 3,571.36 77 60 44532 0.00{ 1,000 00 55543 5,649.71 8,334 27 13,983 98
Maine 5 50 60 171 000 000 000 180 54 11 40 10 94 21
Maryland 16 2,513 85 186 0.00 134 00 000 325.10 2,974 81 351.10 3,325.91
Massachusetts 17 34194 010 000 000 0.00 340 34544 60,883.49 61,228 94
Michigan 52 3,999.25 49570 000 000} 12,454.00 1,060 08 18,009.03 4,816 91 22,825.94
Minnesota 21 1,774 41 0.06 000 000 000 890 04 2,664 51 326 19 2,990 70
Mississippl 13 814 87 6.24 57 40 0.00 0.00 33580 1,214.31 5226 1,266.58
Missour) 34 2,971 38 310 000 000 29 00 97599 3,979 47 414 68 4,394 15
Montana 18 4,288.82 055 0.00 000 000 5,282 20 9,571 57 970.81 10,542 38
Nebraska 13 63873 003 000 000 000 497 00 1,13575 137 90 1,273 65
Nevada 30| 12,77228 1.00 000 0.30 0.00 2,999,94136| 3,012,714.94 19.72| 3,012,734.66
New Hampshire 5 3100 000 000 000 000 12 00 4300 91 80 134 80
New Jersey 30 940.06 3.60 0.00 1.00 17 00 0.00 961 66 619.25 1,580.90,
New Mexico 11 1,402 44 060 000 000 000 7,817 00 9,220 04 614.20 9,834 24
New York 42 1,366 93 5555 000 0.00 570.00 1,157 61 3,150.09 1,73078 4,880.87
North Carolina 39 3,535 14 2306 000 000 430 1,820 90 5,383 40 396 45 5,779 84
North Dakota 12 2,469.10 0.10 0.00 0.00 0.00 241 30 2,710.50 364 30 3,074 80
Ohio 96 11,940 27 102 16 740 00 000 204 45 4,842 88 17,829.76 3,981 09 21,810 85
Oklahoma 20 1,343 72 3.39 0.00 0.00{ 1,495.00 141 97 2,984.08 634.26 3,618.34
Oregon 19 461 56 102 0.00 000 1553410 52155 16,518 23 369 86 16,888 09,
Pennsylvania 103 9,983.39 2504 000 0.00 3400 8,325.90 18,368.34! 60,016 06 78,384 40
Puerto Rico 18 23903 940 000 000 000 000 248 44 303 63 552 07
Rhode Island 6 010 0.00 000 0.00 0.00 0.00 010 3.43 3.53
South Carolina 36 2,578 81 3287 000 000 000 1,327 55 3,939 23 158 97 4,098 20
South Dakota 6 21221 002 0.00 000 000 4130 253 53 6.00 259.53
Tennessee 45 4,82179 99 67 000 000 782 00 2,488 53 8,191 99 1,743 87 9,935 86
Texas 105 19,847 99 62 89 689,00 0.00 125 80 8,153.76 28,879.43| 577,922.58 606,802 01
Utah 21 1,007 81 820 000 000/ 958600 35,627 81 46,229 82 3,220 15 49,449 97|
Vermont 1 1.00 0.00 000 0.00 0.00 0.00 1.00 3,600 01 3,601 01
Virgin Islands 4 757 00 000 000 000 000 283 00 1,046 00 3768 1,083 68
Virginia 42 4,251.46 24 86 0.00 000 000 857.94 5,134 26 1,707.67 6,841.93
Washington 26 582 85 50 69 000 000 200 1,651 20 2,286 54 9,350 62 11,637 16
West Virginia 31 7,044.62 174.51 000 0.00 0.00 5,933.50 13,152.63 1,126 87 14,279.49
Wisconsin 42 3,491 47 450 000 000 189 29 110 21 3,795 48 713 56 4,509 04
Wyoming 18 1,688 38 000 000 0.00 000 1,658 31 3,346.69 56 22 3,402.91
Total 1,596 | 164,492.53 2,302.28| 1,931.72  9,781.80| 91,297.96 3,196,983.53| 3,466,789.83| 849,872.31| 4,316,662.14

Note: On-site Releases are 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 soltdification/stabilization and for wastewater treatment, including to POTWs Off-site Releases do not include transfers to disposal
sent to other TRI Faciities that reported the amount as an on-site release
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Chapter 3 - PBT Chemicals: Mercury and Mercury Compounds

Table 3-15: Summary of TRI Information by State, 2000: Mercury and Mercury Compounds (continued)

Recycled Energy Recovery | Treated | T
Quantity| Total Production-| Non-production
Released On- related Waste, related Waste
State 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
Alabama 20,008 81 47.08 000 8.00 0.00 29.00 42,673.69 62,766.58 0.00
Alaska 7500 010 000 000 013 300 16,212.17 16,290.40 000
Arizona 4,380.00 1,870.17 0.00 0.00 17.00 