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1996 Toxics Release Inventory: Public Data Release 

ERRA 

Some copies ofthe 1996 Taxies Release Inventory: Public Data Release contain incomplete datain 

Table 2-8 on page 31. The complete data appear in Table 2-8, on the other side of this errata sheet. 
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1996 Toxics.Release Inventory: Public Data Release 

Table 2-8. TRI Off-site Transfers for Further Waste Management by State, 1996 

Total Off-site 
Transfers 

Transfers Other Excluding 
·Transfers to Energy Transfers to Transfers Off-site Transfers to 

State to Recycling Recovery Treatment to POTWs Transfers Disposal 
Pounds Pounds Pounds Pounds Pounds Pounds 

Alabama. 33,675,464 10,487,499 7,163,468 516,571 750 . 51,843,752 
Alaska 235,463 6,325 137 0 0 241,925 
American Samoa 0 0 0 0 0 0 
Arizona 79.468,186 784,295 9.259,081 1,951,033 0 91.462,595 
Arkansas 44,916,893 6,677,636 6,119,839 122,428 250 57,837,046 
California 61,488,3i4 8,602,952 5,054,720 13,086,610 16,705 88,249,301 
Colorado 18,194,235 4,033,682 1,230,695 795,799 5 24,254,416 
Connecticut 24,122,459 2,226,821 6,085,697 1,304,464 250 33,739,691 
Delaware 10,054,130 1,169,726 1,299,302 4,515,982. 0 17,039,140 
District of Columbia 12,1.51 0 5 180 0 12,336 
Florida 17,546,126 2,201,015 7,115,310 5,617,773 0 32,480,224 
Georgia 43,272,325 9,828,150 6,065,284 2,873,071 19,456 62,058,286 
Guam 0 0 0 15?000 0 15,000 
Hawaii 53,075 0 4,557 0 0 57,632 
Idaho 600,108 154,988 89,400 274,987 0 1,119,483 
Illinois 92,791,384 29,994,071 13,946,004 10,650,115 170,140 147,551,714 
Indiana 227,040,410 I1,888,870 7,427,771 3,313,075 7,896 249,678,022 
Iowa 26,694,400 3,079,716 3,072,917 7,613,435 0 ·' 40,460,468 
Kansas 56,635,370 2,745,539 4,395,674 1,081,427 0 64,858,010 
Kentucky 50,702,619 9,357,605 8,070,093 1,515,709 . 45,591 69,691,617 
Louisiana 52,355,796 15,998,779 9,371,461 52,168 0 77,778.204 
Maine 4,949,244 379,964 308,126 181,137 0 5,818,471 
Maryland 3,870,056 1,340,824 3,465,720 3,837,977 0 " 12.514,577 
Massachusetts 28,308,038 6,713,380 4,766,282 5,334,593 17,752 45,140,045 
Michigan I 00,909,367 69,413,222 23,506,076 14,143,038 - 250 207,971.953 
Minnesota 21,696,873 2,196,764 1,014,387 8,095,891 8,636 33,012,551 
Mississippi 21,598,058 2,654,505 2,122,333 628,934 8,632 27,012,462 
Missouri 58,339.188 23,850,564 9,826,440 6,394,678 7,890 98,418,760 
Montana 579,043 26,048 42,733 4,168 0 651,992 
Nebraska 26,709,177 446,647 216,005 618,762 .25{) 27,990,841 
Nevada 1,635,380 .9.679 18,434 21,514 0 1,685,007 
New Hampshire 12,146,978 224,756 754,064 201,695 0 13-,327,493 
New Jersey 33,315,528 30,358,462 8,331,546 18,766,215 83,937 90,855,688 
New Mexico ·. 1,055,552 157,296 194,084 270,890 250 1,678,072 
New York 64,139,124 7,747,898 6,825,645 6,792,564 1,971,363 87,476,594 
North Carolina 79,313,339 14,071,452 8,705,633 3,077,6-16 0 105,168,040 
North Dakota 802,146 19,711 15,583 198,048 0 1,035,488 
Ohio 186,144,474 40,468,374 20,701,110 16,401,171 24,544 263,739,673 
Oklahoma 19,065,778 967,015 1,149,182 456,827 0 21,638,802 
Oregon 20,516,944 1,313,460 6,024,151 10,719,550 13 38,574,118 
Pennsylvania 138,842,336 17,612,095 16,632,816 8,461,731 132,237 181,681,215 
Puerto Rico 13,509,670 10,621,929 5,210,764 2,179,129 44,588 31,566,080 
Rhode Island 7,619,534 838,404 369,333 386,775 0 9,214,046 
South Carolina 96,3I0,411 6,142,486 6,654,915 4,282,130 18,150 113,408,092 
South Dakota 435,739 193,405 78,484 1,294,101 0 2,001,729 
Tennessee 46,687,393 6,290,202 10,324,918 5,665,208 0 68,967,721 
Texas 193,240,622 74,366,119 33,729,621 36,475,413 174,466 337,986,241 
Utah 5,028,082 80,661 4,351,475 422,249 538,256 10,420,723 
Vermont 2,454,769 18,950 252,374 3,025 0 2,729,118 
Virgin Islands 96,920 4,834 377,449 0 0 479,203 
Virginia 22,724,864 6,931,822 1,762,214 16,876,073 1,000 48,295,973 
Washington 12,695,274 871,255 896,850 1,693,122 0 16,156,501 
West Virginia 30,508,467 8,961,334 3,422,220 2,414,351 10,500 45,316,872 
Wisconsin· 55,169,040 22,521,811 . 12,270,738 4,214,840 2,623 94,179,052 
Wyoming 317,678 3,573 3,708 266 0 325,225 

Total 2,150,593,994 477,056,570 290,096,828 235,813,508 3,306,380 3,156,867,280 

Note: Data from Section 6 of Form R excluding off-site transfers to disposal. Other Off-site Transfers are transfers reported without a valid waste managelll_ent code. 



1996 Toxics Release Inventory: Public Data Release-Errata 

Table 5-2. Multiple SIC Codes, 1996: Pulp and Paper, SIC Code 26 

Total Total Transfers Total Non-
Total Total On- and Total Other Off-site for Production- Production-

Total On-site Off-site Off-site On-site Waste Further Waste related related 
SIC Codes Forms Form As Releases Releases Releases Management Management Waste Waste 

Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2611 2621 582 20 51,557,326 820,005 52,377,331 341,725,163 31,741,205 425,520,661 13,587 
2611 2631 2621 122 9 16,455,781 1,265 16,457,046 86,231,831 0 102,905,648 8,387 
2611 2621 2631 2653 10 1 661,950 0 661,950 7,478,870 0 8,140,390 0 
2611 2621 2631 2672 9 0 677,102 0 677,102 5,577,900 0 6,259,365 0 
2611 2621 2631 2679 16 0 1,622,084 0 1,622,084 18,178,293 0 19,763,234 0 
2611 2621 2672 8 2 463,949 0 463,949 3,454,510 0 3,918,044 0 
2611 2621 2674 17 1 1,533,418 0 f,533,418 5,811,257 0 7,336,351 2 
2611 2621 2676 6 0 710,670 0 710,670 2,180,540 0 2,891,192 0 
2611 2621 2679 3 0 1,229 0 1,229 0 206,942 208,201 0 
2611 2622 2 0 1,321,255 0 1,321,255 194,000 0 1,514,000 0 
2611 2631 100 5 18,230,555 129,127 18,359,682 75,294,424 4,213,086 97,974,419 61 
2621 2631 10 0 2,209,295 0 2,209,295 5,674,760 0 7,884,051 0 
2621 2631 2640 1 0 10 0 10 66,000 0 66,009 0 
2621 2631 2643 9 1 1,704,914 0 1,704,914 9,766,188 0 11,110,098 0 
2621 2631 2679 3 0 340,000 0 340,000 148,000 0 488,000 0 
2621 2671 2 0 16,155 250 16,405 67,000 0 79,300 0 
2621 2672 6 0 145,640 0 145,640 1,313,000 71,635 1,530,260 0 
2621 2676 3 0 21,400 0 21,400 0 0 21,400 0 
2621 2679 5 0 85,763 0 85,763 125,300 0 233,400 0 
2631 2643 7 0 1,736,407 0 1,736,407 3,328,100 0 5,064,107 0 
2631 2653 1 0 0 0 0 0 0 0 0 
2631 2655 10 0 437,647 0 437,647 143,544 250 580,456 0 
2631 2657 1 0 75,562 0 75,562 352,730 4,776 433,068 0 
2631 2672 2675 3 0 161,481 0 161,481 0 0 163,120 0 
2643 2674 1 0 39,282 0 39,282 0 397 39,679 0 
2649 2672 2679 2 0 1,847 0 1,847 5,380 2,910 8,290 0 
2671 2672 3 0 285,246 0 285,246 1,350,000 101,752 1,732,000 0 
2671 2673 

~ 

3 0 5,417 0 5,417 214,000 3,969; 223,439 0 
2671 2677 1 0 2,382 0 2,382 8,920 1,580 12,880 0 
2672 2679 5 0 233,744 0 233,744 0 235,844 468,338 0 
2673 2674 1 0 0 0 0 0 700 0 0 

Total for SIC Code 26 952 39 100,737,5)1 950,647 101,688,158 568,689,710 36,585,046 706,569,400 22,037 

Note: On-site Releases from Section 5 of Form R. On-site Waste Management from Section 8 of Form R. Off-site Releases are transfers off-site to disposal 
from Section 6 of Form R. Total Transfers Off-site for Further Waste Management from Section 6 of Form R. Total Production-related Waste sums 
Section 8 of Form R, except: Non-production-related Waste (remedial/catastrophic incidents). 

In Chapter 5 ofthe firstvolume of the 1996 Taxies 
Release Inventory Public Data Release (published 
May 1998), the table that presented data from TRI 
forms reporting more than one SIC code in SIC 
code 26 in 1996 (Table 5-2 on page 176) contained 
incorrect data. The total row in Table 5-2 was 
correct, but the detailed data were not. This errata 
sheet presents the correct data, above. 

The first complete sentence on page 176 
(left column) reflected the incorrect data. The 
revised text follows. 

A total of 582 forms reported pulp (SIC code 
2611) and paper (SIC code 2621) combined; they 
reported 60.2% (425.5 million pounds) of the total 
production-related waste from forms reporting 
multiple codes within SIC code 26. 



1996 To:xics Release Inventory: Public Data Release--Errata 

In Chapter 6 of the first volume of the 1996 Toxics 
Release Inventory Public Data Release (published 
May 1998), the table that presented data from TRI 
forms reporting more than one SIC code in SIC 
code 28 in 1996 (Table 6-2 on pages 214-215) 
contained incorrect data. The total row in Table 6-2 
was correct, but the detailed data were not. This 
errata sheet presents the correct data, on the follow
ing pages. 

The text on "Multiple Codes within SIC Code 28," 
on pages 215-216 reflected the incorrect data. The 
revised text follows on this page. 

Multiple Codes within SIC Code 28 

Table 6-2 further examines reporting of multiple 
SIC codes within SIC code 28. The combination 
filing the largest number of forms was plastics 
materials and resins (SIC code 2821) with miscel
laneous industrial organics (SIC code 2869). This 
combination submitted 810 forms and, within the 
multiple-codes category, accounted for the largest 
amount of on- and off-site releases (38.3 million 
pounds), transfers off-site for further waste man
agement ( 44.4 milllion pounds), and production
related waste (536.0 million pounds). This 
combination ,also reported the second-largest 
amount of other on-site waste management (453.1 
million pounds) among the multiple-codes groups 
in SIC code 28. 

A combination of four SIC codes-miscellaneous 
industrial inorganic chemicals (SIC code 2819), 
cyclic crudes and intermediates (SIC code 2865), 
miscellaneous industrial organic chemicals (SIC 
code 2869), and micellaneous agricultural chemi
cals (SIC code 2879)-reported the largest other 
on-site waste management (481.1 million pounds). 

Miscellaneous industrial organics (SIC code 
2869) appeared ·in 97 of the 226 multiple-codes 
combinations. 

--
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1996 Toxics Release Inventory: Public Data Release--Errata 

Table 6-2. Multiple SIC Codes, 1996: Chemical Manufacturing, SIC Code 28 

Total Total Transfers Total Non-
Total Total On- and Total Other Off-site for Production- Production-

Total On-site Off-site Off-site On-site Waste Further Waste related related 
SIC Codes Fonns Form As Releases Releases Releases Management Management Waste Waste 

Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2812 2813 13 0 9,080 29,430 38,510 50,000 10 89,089 369 
2812 2813 2819 9 0 8,228 7,081 15,309 0 750 15,632 0 
2812 2813 2819 2821 2869 2891 98 0 4,804,668 0 4,804,668 278,523,023 52,179 283,346,000 66,960 
2812 2813 2842 3 0 49 0 49 0 0 39 0 
2812 2813 2869 24 0 931,819 0 931,819 1,900,433 26,809 2,804,706 63,294 
2812 2816 2869 38 0 554,674 110,781 665,455 158,779,000 1,391,845 160,828,297 7,823 
2812 2819 49 10 40,027 1,096 41,123 37,884,829 99,265 38,025,989 580 
2812 2819 2821 2865 2869 32 0 543,281 0 543,281 176,384,133 58,767 176,996,054 0 
2812 2819 2841 11 0 2,408 0 2,408 0 8.375 10,783 0 
2812 2819 2841 2851 2879 2891 4 0 20 0 20 4,300 0 4,300 0 
2812 2819 2860 2899 5 0 49,728 0 49,728 2,442,719 52,764 2,545,212 0 
2812 2819 2865 12 0 246,166 191 246,357 12,291,965 88,146 12,626,293 0 
2812 2819 2865 2869 20 0 96,873 3,172 100,045 11,124,156 36,008 11,254,666 5,182 
2812 2819 2869 23 19 409 0 409 224,237 291 224,937 2 
2812 2819 . 2869 2899 6 3 468 0 468 153 2 625 0 
2812 2819 2873 4 0 6,139,460 . 0 6,139,460 4,513,448 0 10,652,908 0 
2812 2819 2879 3 0 1,291 2,453 3,744 8,005,992 0 8,009,725 0 
2812 2821 2869 128 0 3,067,801 4,530 3,072,331 182,354,827 15,875,559 201,251,887 6,831 
2812 2841 2842 3 I 260 0 260 136 0 c 151 0 
2812 2869 54 2 938,484 176,479 1,114,963 9,148,090 971,066 11,203,363 430 
2813 2819 3 0 3,823 0 3,823 23,175 0 26,764 ·o 
2813 2819 2842 2869 8 0 334,259 24 334,283 3,356,165 913,029 4,603,477 0 
2813 2819 2865 2869 2899 17 0 44,233 4,864 49,097 5,797,211 260,932 6,168,699 0 
2813 2819 2869 2873 2899 13 4 7,674,410 255 7,674,665 0 21,024 7,695,665 0 
2813 2821 2869 2873 22 0 2,336,185 53,021 2,389,206 56,480,918 132,267 58,975,393 0 
2813 2834 3 0 0 0 0 0 255,168 255,168 0 
2813 2869 4 0 1,750 0 1,750 0 750 3,760 0 
2816 2819 40 I 12,139,461 228,100 12,367,561 234,975,900 574,538 247,905,269 0 
2816 2821 2899 30 0 198,243 0 198,243 11,234,132 3,429,623 14,819,913 5,806 
2816 2851 18 I 12,792 35,198 47,990 76,002 160,002 285,375 0 
2816 2865 8 I 3,794 24,042 27,836 0 236,207 134,757 0 
2816 2869 73 8 9,385,695 44,955 9,430,650 10,037,043 6,242,205 25,736,736 907 
2816 2869 2899 I I 0 0 0 0 0 0 0 
2816 2879 2 0 4,850 0 4,850 0 500 5,550 0 
2816 2899 9 0 4,848 158,610 163,458 0 61,294 223,680 0 
2819 2821 2834 2869 2879 74 0 1,523,414 0 1,523,414 28,592,079 25,650 30,141,144 0 
2819 2821 2843 2865 2899 18 3 83,345 30 83,375 168,689 61,040 313,070 0 
2819 2821 2869 25 2 2,407,234 18,161 2,425,395 9,372,165 532,344 12,324,145 24,739 
2819 2821 2869 2873 20 0 29,017 38 29,055 19,749,882 682,475 20,459,808 1,604 
2819 2821 2869 2891 16 0 12,406 0 12,406 0 4,661,161 4,673,567 0 
2819 2823 4 0 28,182,560 0 28,182,560 10,794,000 0 39,277,200 0 
2819 2833 2869 23 0 308,739 47,190 355,929 3,928,000 6,253,410 10,557,233 8,403 
2819 2833 2899 7 0 45,460 0 45,460 150,827 134,132 330,419 0 
2819 2834 5 2 510 11,300 11,810 9,489,048 0 9,500,548 0 
2819 2834 2869 2873 2879 15 0 7,742,540 5,900 7,748,440 24,605,180 345,330 32,777,071 0 
2819 2841 8 1 10,836 0 10,836 0 63,068 73,000 0 
2819 2841 2843 16 0 98,467 0 98,467 43,437 107,748 229,967 19,277 
2819 2841 2869 2879 22 0 7,718,029 0 7,718,029 20,240,213 0 27,933,831 0 
2819 2841 2869 2899 10 10 0 0 0 0 0 0 0 
2819 2841 2899 2 1 50 0 50 0 0 50 0 
2819 2842 4 0 270 0 270 150 260 421 0 
2819 2842 2844 I I 0 0 0 0 0 0 0 
2819 2842 2869 19 13 3,220 0 3,220 241,720 241,918 485,807 20 
2819 2843 2 1 I 0 I 0 815 1,035 0 
2819 2843 2869 4 0 2,260 0 2,260 951,850 4,650 958,890 0 
2819 2843 2869 2899 71 10 959,449 168,943 1,128,392 47,047,483 605,057 48,671,314 17,279 
2819 2843 2899 5 4 34 0 34 0 660 694 0 
2819 2851 4 1 1,250 0 1,250 0 1,500 0 0 
2819 2851 2869 14 0 88,193 0 88,193 9,791,000 1,570,800 11,448,490 59 
2819 2865 8 0 138,476 0 138,476 7,054,442 90,143 7,275,055 8,007 
2819 2865 2869 176 4 24,103,630 122,780 24,226,410 173,812,294 10,195,032 213,924,863 16,081 
2819 2865 2869 2873 19 0 420,200 50,453 470,653 22,453,103 640,478 23,564,228 0 
2819 2865 2869 2879 29 0 1,488,589 235,938 1,724,527 481,136,989 845 482,870,734 0 
2819 2869 532 63 34,200,240 628,915 34,829,155 198,123,148 27,425,671 260,235,915 3.421 
2819 2869 2873 27 0 3,801,644 167,233 3,968,877 11,589,286 2,469,135 18,026,759 0 

Note: On-site Releases from Section 5 of Form R. On-site Waste Management from Section 8 of Form R. Off-site Releases are transfers off-site to disposal from 
Section 6 of Form R. Total Transfers Off-site for Further Waste Management from Section 6 of Form R. Total Production-related Waste sums Section 8 of 
Form R, except: Non-production-related Waste (remediallcatastrophic incidents). 
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1996 Toxics Release Inventory: Public Data Release--Errata 

Table 6-2. Multiple SIC Codes, 1996: Chemical Manufacturing, SIC Code 28, Continued 

Total Total Transfers Total Non-
Total Total On- and Total Other Off-site for Production- Production-

Total On-site Off-site Off-site On-site Waste Further Waste related 'related 
SIC Codes Forms FonnAs Releases Releases Releases Management Management Waste Waste 

Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2819 2869 2879 54 9 2,770,796 25,918 2,796,714 47,692,925 1,837,130 52,282,605 36,000 
2819 2869 2879 2899 27 0 61,855 5,200 67,055 1,838,865 85,278 1,991,298 0 
2819 2869 2899 30 11 42,012 765 42,777 0 69,331 211,094 812 
2819 2873 30 I 6,176,874 7,700 6,184,574 8,467,600 0 14,588,952 II 
2819 2873 2874 28 0 36,185,857 1,155 36,187,012 4,353,952 73,839 40,613,266 18,697 
2819 2873 2892 6 0 979,477 0 979,477 1,260,000 129,914 2,381,802 870 
2819 2874 13 0 8,605,852 0 8,605,852 9,827,497 0 18,441,588 2,955 
2819 2879 39 5 316,236 774,453 1,090,689 8,240,101 2,734,615 12,441,494 7,245 
2819 2879 2899 22 18 20,645 0 20,645 135,360 30,099 186,126 0 
2819 2892 I I 0 0 0 0 0 0 0 
2819 2899 44 2 140,660 4,382 145,042 11,076,731 355,312 11,593,224 2,817 
2821 2819 2869 26 0 708,633 31 708,664 53,246,550 383,802 54,328,036 894 
2821 2822 34 3 345,900 ' 27,484 373,384 7,368,676 333,503 8,069,808 544 
2821 2822 2869 27 8 1,490,425 408 1,490,833 7,093,576 156,272 8,740,173 7,941 
2821 2822 2891 6 0 24,706 11,164 35,870 422,830 43,450 501,610 50 
2821 2823 2824 2869 22 0 831,683 3,987 835,670 3,567,436 39,890 4,442,633 0 
2821 2823 2865 2869 2893 72 0 5,606,314 38,000 5,644,314 40,998,221 . 2,632,338 49,233,777 0 
2821 2823 2869 9 0 566,059 0 566,059 726,000 4,201 1,297,219 0 
2821 2824 105 6 5,885,291 822,125 6,707,416 173,982,221 32,465,278 210,367,879 3,070,329 
2821 2824 2865 21 0 2,806,970 42,344 2,849,314 2,902,265 5,763,959 11,515,548 0 
2821 2824 2865 2869 23 0 22,368,147 4,781 22,372,928 15,291,427 110,000 37,748,197 2,580 
2821 2824 2869 26 0 2,246,680 25,961 2,272,641 50,785,333 135,814 53,198,788 0 
2821 2833 2843 2899 22 0 437,980 0 437,980 32,481,054 592,790 33,497,625 18,500 
2821 2834 2869 25 0 2,142,512 750 2,143,262 113,830,700 85,984 116,032,039 0 
2821 2841 6 3 1,388 0 1,388 1,057 946 3,391 0 
2821 2841 2842 2843 2844 2865 22 7 747,427 84 747,511 15,697,346 . 1,863,776 18,308,301 0 
2821 2841 2843 2869 2893 2899 16 9 2,206 0 2,206 2,948 27,085 31,958 0 
2821 2841 2869 I 0 0 0 0 0 0 0 0 
2821 2841 2891 3 0 500 500 1,000 0 10 977 0 
2821 2842 9 0 4,255 40 4,295 0 6,833 7,915 0 
2821 2842 2843 2869 3 0 918 0 918 0 126,511 127,429 0 
2821 2842 2869 4 0 5,219 0 5,219 213,327 0 220,872 0 
2821 2843 4 0 2,265 . 76,100 78,365 0 64,250 140,850 0 
2821 2843 2851 2869 11 5 5,405 0 5,405 7,069 505 11,969 0 
2821 2843 2865 2869 67 0 3,998,160 395,812 4,393,972 42,021,791 4,995,864 51,982,731 20,400 
2821 2843 2869 20 0 53,526 11,628 65,154 62,626 210,597 338,003 261 
2821 2843 2869 2891 2893 2899 9 0 1,584 76,620 78,204 0 188,498 266,702 24 
2821 2843 2869 2899 11 0 2,380 500 2,880 14,011 5,500 19,968 0 
2821 2843 2879 10 3 4,109 0 4,109 0 250 1,300 0 
2821 2851 390 27 2,194,685 78,545 2,273,230 10,750,026 38,807,073 51,885,304 8 
2821 2851 2865 3 0 0 69 69 0 63,539 63,608 0 
2821 2851 2891 42 7 163,383 16,965 180,348 1,252,089 735,159 2,166,978 0 
2821 2851 2891 2893 6 6 0 0 0 0 0 0 0 
2821 2861 2869 24 5 189,595 14,237 203,832 1,192,093 21,536 1,417,006 74 
2821 2861 2869 2899 8 0 772,291 0 772,291 88,228 24,000 884,519 0 
2821 2861 2899 4 I 2,668 234 2,902 0 630 3,787 0 
2821 2865 48 4 1,991,421 115,694 2,107,115 10,259,924 535,204 12,885,743 '14,902 
2821 2865 2869 2873 14 0 78,480 0 78,480 9,258,700 18,808,620 29,599,430 3,425 
2821 2865 2869 2879 72 10 1,089,647 45,100 1,134,747 20,566,056 7,040,622 28,733,118 2,186 
2821 2865 2893 5 0 32,768 735 33,503 0 810,341 843,843 0 
2821 2869 810 43 37,620,974 653,918 38,274,892 453,103,109 44,431,173 535,972,285 736,393 
2821 2869 2879 105 0 1,325,775 37,088 1,362,863 22,633,767 4,103,992 28,094,997 1,550 
2821 2869 2891 12 4 33,684 260 33,944 1,498,505 24,348 1,555,691 29 
2821 2869 2895 25 5 1,398,491 122,434 1,520,925 17,939,980 372,383 19,833,907 0 
2821 2869 2899 35 0 591,959 1,444 593,403 1,535,760 10,706,372 12,853,044 2,595 
2821 2876 2879 I 0 5,747 0 5,747 0 0 5,747 0 
2821 2879 13 0 485 70,355 70,840 0 5,985 150,914 0 
2821 2879 2891 27 0 33,743 0 33,743 0 349,Q52 382,795 0 
2821 2891 81 13 227,001 3,436 230,437 1,125,237 719,567 2,074,911 200 
2821 2891 2899 19 0 30,303 63,419 93,722 60,978 147,593 185,362 126,449 
2821 2899 34 10 13,231 250 13,481 543,854 125,320 720,765 0 
2822 2865 5 0 . 369,180 0 369,180 36,380 417,475 823,035 1,345 
2822 2865 2869 43 0 1,598,012 23,439 1,621,451 22,367,307 5,559,501 29,538,695 0 
2822 2865 2869 2873 24 0 10,880,836 28,422 10,909,258 33,859.263 598,442 45,366,488 476 
2822 2869 2879 30 0 2,936,127 4,2z'O 2,940,347 0 3,232,828 6,109,173 66,510 

Note: On-site Releases from Section 5 of Form R. On-site Waste Management from Section 8 of Form R. Off-site Releases are transfers off-site to disposal from 
Section 6 of Form R. Total Transfers Off-site for Further Waste Management from Section 6 of Form R. Total Production-related Waste sums Section 8 of 
Form R, except: Non-production-related Waste (remedial/catastrophic incidents). 
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1996 Toxics Release Inventory: Public Data Release--Errata 

Table 6-2. Multiple SIC Codes, 1996: Chemical Manufacturing, SIC Code 28, Continued 

Total Total Transfers Total Non-
Total Total On· and Total Other Off-site for Production- Production-

Total On-site Off-site Off-site On-site Waste Further Waste related related 
SIC Codes Fonns FonnAs Releases Releases Releases Management Management Waste Waste 

Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2822 2891 1 0 221 0 221 0 0 221 0 
2823 2834 1 0 21,549 84 21,633 118,504 100 140,242 0 
2824 2869 30 0 1,025,788 16,970 1,042,758 10,067,121 127,677 11,238,251. 0 
2831 2833 2834 3 0 24,700 0 24,700 21,615 29,800 75,955 10 
2833 2834 102 1 1,827,418 4,873 1,832,291 38,110,524 6,696,941 46,735,021 4,407 
2833 2834 2836 18 1 105,988 0 105,988 3,712,500 2,786,270 6,594,400 20 
2833 2834 2836 2879 22 0 285,478 0 285,478 10,186,400 4,907,245 15.378,651 0 
2833 2834 2841 2899 2 0 6,200 0 6,200 0 177,728 183,928 0 
2833 2834 2865 2869 2873 9 2 104,762 ·0 104,762 514,887 230,865 850,713 0 
2833 2834 2869 5 0 7,050 0 7,050 300,530 889,678 1,198,250 0 
2833 2865 30 8 831,809 205,535 1.037,344 1,743,288 1,313,845 4,017,389 0 
2833 2869 10 0 578,113 256,117 834,230. 842,000 6,152,358 7,603,351 0 
2833 2869 2879 16 0 329,936 13,300 343,236 3,210,760 2,269,187 5,823,180 5 
2833 2879 47 0 1.323,404 365,017 1,688,421 24,185,160 8,675,478 34,563,099 18.920 
2833 2899 26 0 884,745 48,050 932,795 4,131,150 4,496,933 9,504,033 400 
2834 2833 2869 2879 8 0 24,621 0 24,621 1,084,284 9,219 1,118,124 0 
2834 2835 2836 1 0 4 0 4 0 35,000 35,435 0 
2834 2836 7 2 2,637 0 2,637 0 354,127 356,657 0 
2834 2836 2879 3 1 0 1 1 622 3,397 4,020 0 
2834 2841 2843 2869 2879 2899 7 0 3,395 93,484 96,879 112,690 178,721 388,290 0 
2834 2842 2843 3 3 0 0 

' 
0 0 0 0 0 

2834 2843 3 0 181 0 181 0 4,910 9,984 0 
2834 2844 4 1 592 0 592 0 13,733 15,364 0 
2834 2865 2869 16 0 212,120 0 212,120 3,276,033 1,737,561 5,248,359 0 
2834 2865 2869 2899 5 0 8,110 0 8,110 0 161,320 170,330 0 
2834 2869 38 0 1,292,552 250 1,292,802 6,768,200 1,224,703 9,202,756 125 
2834 2879 32 2 1,206,730 25,758 1,232,488 14,638,170 535,815 16,406,101 0 
2834 2892 3 0 3,988 0 3,988 22,400 4,656 30,956 0 
2834 2899 2 0 1,292 0 1,292 117 200 25,431 0 
2840 2842 8 4 2,039 0 2,039 10,533 30,655 43,347 0 
2841 2842 135 51 33,734 1,000 34,734 264,003 284,998 581,640 125 
2841 2842 2843 12 0 16,933 0 16,933 11.585 40,381 77,723 0 
2841 2842 2843 2844 22 9 8,455 0 8,455 14,585 73,390 96,430 0 
2841 2842 2844 2899 3 0 0 0 0 0 0 0 0 
2841 2842 2899 18 13 15 6,387 6,402 25,700 4,179 34,441 0 
2841 2843 20 5 2,262 0 2,262 1,742 20,020 20,294 0 
2841 2843 2861 1. 0 !55 0 !55 0 0 155 0 
2841 2843 2869 9 4 18,609 0 18,609 1,858 78,551 99,015 3 
2841 2843 2869 2899 11 0 359,610 15,205 374,815 273,400 324,001 998,175 575 
2841 2843 2899 II 2 18,941 0 18,941 2,366;613 22.468 2,406,191 2,300 
2841 2844 3 0 2,949 0 2,949 3 0 15,101 0 
2841 2851 3 0 11,600 0 11,600 105,000 750 116,600 0 
2841 2851 2869 2891 20 11 5,543 0 5,543 0 49,604 52,333 0 
2841 2869 8 0 0 0 0 0 61,809 34,700 0 
2841 2869 2899 3 0 28,600 0 28,600 0 403,500 432,221 0 
2841 2891 1 0 0 250 250 0 5 15 0 
2841 2899 26 7 13,804 755 14,559 54,931 6,977 75,031 0 
2842 2844 4 0 33 .o 33 21,994 124,646 146,673 0 
2842 2851 4 2 10,285 0 10,285 1,800 4,105 14,700 4 

Note: On-site Releases from Section 5 of Form R. On-site Waste Management from Section 8 of Form R. Off-site Releases are transfers off-site to disposal from 
Section 6 of Form R. Total Transfers Off-site for Further Waste Management from Section 6 of Form R. Total Production-related Waste sums Section 8 of 
Form R, except: Non-production-related Waste (remedial/catastrophic incidents). 
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1996 Toxics Release Inventory: Public Data Release-Errata 

Table 6-2. Multiple SIC Codes, 1996: Chemical Manufacturing, SIC Code 28, Continued -

Total Total Transfers Total Non-
Total Total On- and Total Other Off-site for Production- Production-

Total On-site Off-site Off-site On-site Waste Further Waste related related 
SIC Codes Forms FonnAs Releases Releases Releases Management Management Waste Waste 

Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2842 2851 2891 6 0 0 0 0 0 15,722 ,15,722 0 
2842 2865 4 0 151.423 0 15!,423 6,979,477 928 7,131,828 0 
2842 2879 l 0 470 0 470 0 250 750 0 
2842 2879 2899 9 9 0 0 0 0 0 0 0 
2842 2891 2899 4 4 0 0 0 0 0 0 0 
2842 2893 2899 3 0 10,360 0 10,360 0 474 10,401 0 
2842 2899 12 2 4,265 0 4,265 11,519 6,850 20,782 0 
2843 2844 18 7 11.542 0 11,542 4,700,398 39,180 4,751,061 0 
2843 2851 2 0 1,649 0 1,649 0 1,500 1,988 0 
2843 2861 5 0 358 0 358 0 0 358 0 
2843 2865 2869 7 7 0 0 0 0 0 0 0 

.2843 2869 50 4 39,535 4,143 43,678 !0,663,722 273,625 10,972,229 2,137 
2843 2869 2873 l I 0 0 0 0 0 0 0 
2843 2869 2899 50 I 69,434 14,766 84,200 517,970 169,858 760,935 0 
2843 2899 33 8 12,669 339 13,008 186,941 289,537 488,681 0 
2844 2869 3 0 59 0 59 24,756 31,318 56,!41 0 
2844 2869 2874 ll 0 19,560 0 19,560 64,883 690,252 774,668 0 
2851 2865 2891 6 2 38,005 1,420 39,425 0 75,016 157,330 0 
2851 2865 2893 2895 5 4 0 46 46 84,116 6,621 90,783 0 
2851 2869 31 0 23,102 2,685 25,787 1,691,400 17,315,220 19,056,040 2,361 
2851 2879 5 4 3 0 3 256 907 1,161 0 
2851 2891 63 II 104,774 9,259 114,033 2,262,326 148,336 2,482,955 0 
2851 2891 2893 I 0 3,982 0 3,982 0 3,882 7,964 0 
2851 2899 29 3 22,267 0 22,267 38,287 111,231 181,568 0 
2861 2869 9 0 543,743 0 543,743 190,390 33,960 768,093 0 
2861 2869 2899 ll 0 526,025 0 526,025 24,432,150 800,500 25,754,589 0 
2861 2899 7 l 10,294 452 10,746 3,043 4,170 17,955 5 
2865 2867 ·8 0 48,994 0 48,994 240,549 96,064 385,607 1,707 
2865 2869 127 I 5,483,836 420,552 5,904,388 170,822,941 6,285,210 180,874,727 82,176 
2865 2869 2873 34 0 8,327.597 31,106 8,358,703 12,945,000 . 21,430 21,362,123 234 
2865 2869 2879 19 0 103,432 7,575 111,007 1,675,045 1,280,570 3,066,502 613 
2865 2869 2879 2899 18 0 25l,l00 1,755 252,855 53,631,403 1,027,605 54,917,621 37,060 
2865 2873 2879 17 2 210,728 7,970 218,698 3,489,100 2,627,785 6,331,750 0 
2865 2899 6 0 367 0 367 26,450 91,131 117,625 0 
2869 2873 38 3 8,125,780 5,700 8,131,480 20,680,495 142,412 28,834,431 5,902 
2869 2879 121 6 959,483 258,120 1,217,603 27,909,941 5,271,809 34,615,298 9,478 
2869 2879 2899 ll 0 35,805 0 35,805 0 489,812 546,232 !3,000 
2869 2899 98 12 99,957 95,698 195,655 558,211 956,090 1,661,802 27,311 
2873 2874 8 l 128.411 0 128,411 2,700,000 0 2,812,181 14,000 
2873 2874 2875 2 0 6,750 0 6,750 0 0 6,000 0 
2873 2874 2875 2879 2 0 18,950 0 18,950 0 0 18,950 0 
2873 2879 6 0 16,322 75 16,397 0 0 16,843 0 
2874 2875 5 4 1,005 0 1,005 700 0 1,350 0 
2875 2879 38 2 19,643 755 20,398 14,872 21,369 60,660 719 
2879 2899 56 22 52,116 1,405 53,521 4,714,034 134,710 4,910,931 0 
2891 2899 8 0 2,490 0 2,490 0 38,300 36,440 0 

Total for SIC Code 28 6,542 643 368,254.227 7,896,176 376,150,403 4,024,088,800 363,308,016 4,766,348,743 4,627,743 

Note: On-site Releases from Section 5 of Form ROn-site Waste Management from Section 8 of Form R. OtT-site Releases are transfers off-site to disposal from 
Section 6 of Form R .. Total Transfers Off-site for Further Waste Management from Section 6 of Form R. Total Production-related Waste sums Section 8 of 
Form R, except: Non-production-related Waste (remedial/catastrophic incidents). 
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1996 Toxics Release Inventory: Public Data Release--Errata 

Table 7-2. Multiple SIC Codes, 1996: Petroleum Refining, SIC Code 29 

Total Total Transfers Total Non-
Total Total On-and Total Other Off-site for Production- Production-

Total On-site Off-site Off-site On-site Waste Further Waste related related 
SIC Codes Forms Form As Releases Releases Releases Management Management Waste Waste 

Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2911 2951 14 0 66,504 0 66,504 30 1,618 68,139 0 
2911 2951 2992 29 0 977,469 64,824 1,042,293 8,356,038 49,991 9,440,658 0 
2911 2992 9 0 181,785 0 181,785 619,930 500 803,244 0 
2911 2999 36 0 722,863 26,499 749,362 181,127 114,956 975,409 0 
2951 2952 0 668 0 668 0 0 668 0 
2952 2992 4 4 0 0 0 0 0 0 0 

Total for SIC Code 29 93 4 1,949,289 91,323 2,040,612 9,157,125 167,065 11,288,118 0 

Note: On-site Releases from Section 5 of Form R. On-site Waste Management from Section 8. of Form R. Off-site Releases are transfers off-site to disposal from 
Section 6 of Form R. Total Transfers Off-site for Further Waste Management from Section 6 of Form R. Total Production-related Waste sums Section 8 of 
Form R, except: Non-production-related Waste (remedial/catastrophic incidents). 

In Chapter 7 of the first volume of the 1996 Taxies 
Release Inventory Public Data Release (published 
May 1998), the table that presented data from TRI 
forms reporting more than one SIC code in SIC 
code 29 in 1996 (Table 7-2 on page 256) contained 
incorrect data. The total row in Table 7-2 was 
correct, but the detailed data were not. This errata 
sheet presents the correct data, above. 

One sentence in the text reflected the incorrect data. 
On page 255, the right-hand column, the second 
paragraph, the last sentence of that paragraph, the 
number "72" should be "36." The corrected text 
follows. 

Table 7-2 examines multiple-code reporting within 
SIC code 29. Ninety-three TRI forms reported 
more than one SIC code in SIC code 29 in 1996, 
2.9% of all forms in the sector, a smaller percent
age than in many sectors. Of these, 36 reported 
both petroleum refining (SIC code 2911) and 
miscellaneous products of petroleum and coal 
(SIC code 2999). 



1996 To:xics Release Inventory: Public Data Release-Errata 

In Chapter 8 of the first volume of the 1996 Taxies 
Release Inventory Public Data Release (published 
May 1998), the table that presented data from TRI 
forms reporting more than one SIC code in SIC 
code 33 in 1996 (Table 8-2 on page 291) contained 
incorrect data. The total row in Table 8-2 was 
correct, but the detailed data were not. This errata 
sheet presents the correct data in Table 8-2, on the 
following pages. 

Text on pages 292-293 reflected the incorrect data 
beginning with the first full paragraph on page 29l. 
The corrected text follows on this page. 

Reporting on forms with multiple SIC codes 
within the sector is further examined in Table 8-2. 
Secondary smelters and refiners of nonferrous 
metals (SIC code 3341) appear most often (in 19 
of the 99 combinations). Secondary smelting 
generally recovers metals and alloys from scrap. 
This activity most often combines with further 
processing of the metal (rolling, drawing, extrud
ing, in SIC code 335). 

~orms with multiple SIC codes had the largest on
site waste management (842.0 million pounds) and 
the largest total production-related waste ( 1.05 · 
billion pounds) [in SIC code 33, see Table 8-1]. 
Forms with multiple SIC codes also had the second 
or third largest amounts in the other categories 
(on- and off-site releases and transfers off-site for 
further waste management). As shown in Table 8-
2, the multiple code combination with the largest 
total on- and off-site releases was primary 
production of copper (SIC code 3331) with rolling 
and drawing of copper (SIC code 3351). This 
combination had total on- and off-site releases of 
31.5 million pounds. This combination also 
accounted for 547.6 million pounds of other on
site waste management and 591.5 million pounds 
of total production-related waste. 



1996 Tox:ics Release Inventory: Public Data Release-Errata 

Table 8-2. Multiple SIC Codes, 1996: Primary Metals, SIC Code 33 

Total Total Transfers Total Non-
Total Total On- and Total Other Off-site for Production- Production-

Total On-site Off-site Off-site On-site Waste Further Waste related related 
SIC Codes Forms Form As Releases Releases Releases Management Management Waste Waste 

Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3312 3313 3315 13 6 23,886 0 23,886 550,000 418,564 817,626 0 
3312 3313 3316 10 3 843,460 1,232,~52 2,075,812 41,000 0 2,084,200 0 
3312 3313 3341 5 0 1,293 0 1,293 1,291 0 2,583 727,600 
3312 3315 14 0 16,190,589 0 16,190,589 10,029,548 5,329,441 31,594,716 753 
3312 3315 3398 15 0 42,749 424,170 466,919 1.744,339 2,027,792 4,235,742 0 
3312 3316 41 2 3,079,908 17,690,451 20,770,359 3,211,148 3,946,119 27,873,536 0 
3312 3316 3317 1 0 35,414 0 35,414 16,133 0 35,414 0 
3312 3316 3398 36 0 3,514,695 2,132,736 5,647,431 25,455,355 8,879,222 39,972,923 1,849 
3312 3317 3325 25 0 1,926,635 0 1,926,635 8,049,384 56 9,971,286 0 
3312 3321 3366 3 0 57,405 0 57,405 0 2,150 59,303 0 
3312 3354 5 0 19,264 0 19,264 785,322 3 824,257 0 
3312 3356 5 0 25 1,250 1,275 0 25 70 0 
3312 3356 3398 3 0 2,769 0 2,769 0 242,589 245,358 0 
3312 3398 16 0 372,974 68,605 441,579 2,654,085 17,500,804 20,602,262 0 
3313 3316 3 1 30,450 96,200 126,650 0 2,663 128,713 0 
3313 3341 12 0 3,351 0 3,351 2,246,840 584,781 2,846,662 0 
3315 3316 12 0 91 0 91 0 212,142 212,231 0 
3315 3316 3357 3 0 1,930 0 1,930 0 65,013 66,930 0 
3315 3351 3355 4 0 101,725 0 101,725 0 69,199 170,713 0 
3315 3351 3356 5 0 54 0 54 0 0 8,724 0 
3315 3355 3398 3 0 0 4,100 4,100 10 6;555 13,400 0 
3315 3398 5 0 4,616 40,444 45,060 997,400 174 1,042,559 0 
3316 3351 3356 7 0 151,049 7,512 158,561 13,000 4,000 175,532 20 
3317 3322 3325 12 5 264,892 0 264,892 0 13,546 291,207 0 
3317 3356 3399 5 0 2,975 505 3,480 111,903 113,468 . 228,276 0 
3321 3322 4 0 1,751 230,120 231,871 0 2,786,004 2,986,673 0 
3321 3322 3365 3 1 1,000 255 1,255 12,000 0 13,060 0 
3321 3322 3365 3366 3 0 3,341 0 3,341 0 4,519 7,860 0 
3321 3324 3369 2 0 361 0 361 104 30,603 31,069 0 
3321 3325 13 3 9,333 1,515 10,848 431,996 10 442,422 0 
3321 3341 3 0 19,828 0 19,828 12,512 7,430 39,770 0 
3321 3365 20 2 2,428,729 3,875 2,432,604 340,000 504,391 3,258,489 0 
3321 3365 3369 1 0 46 0 46 0 118,849 118,895 0 
3321 3369 6 0 10,127 6 10,133 0 10,412 20,545 0 
3322 3325 3369 2 1 500 0 500 18,000 0 18,500 0 
3324 3325 5 0 2,015 35,700 . 37,715 0 178 36,775 0 
3324 3325 3365 3 0 28,522 0 28,522 0 0 28,521 0 
3324 3365 1 0 0 65 65 0 184 349 0 
3324 3365 3366 11 0 69 35,562 35,631 9,505 351,988 419,382 0 
3324 3365 3366 3369 2 1 780 0 780 590,000 334,671 920,851 0 
3324 3369 10 0 22,471 17,774 40,245 2,554,800 1,360,565 3,952,796 0 
3325 3365 4 0 538 0 538 0 0 538 0 
3325 3365 3366 1 0 5 0 5 0 0 5 0 
3325 3366 3369 6 0 2,002 0 2,002 0 0 661 0 
3325 3369 5 0 2,010 4,905 6,915 227,850 34,510 266,170 0 
3331 3351 23 0 31,487,709 1,799 31,489,508 547,632,371 12,379,845 591,500,408 531 
3334 3341 8 0 549,250 37,499 586,749 463,825 264,998 1,013,075 302,497 
3334 3353 33 0 2,974,394 162,873 3,137,267 34,639,975 1,712,577 39,275,090 0 
3334 3353 3355 9 0 1,003,881 182,550 1,186,431 15,526,340 2,240,002 18,949,022 0 
3334 3354 3355 10 0 756,123 706 756,829 9,046,060 0 9,800,392 16 

Note: On-site Releases from Section 5 of Form R. On-site Waste Management from Section 8 of Form R. Off-site Releases are transfers off-site to disposal from 
Section 6 of Form R. Total Transfers Off-site for Further Waste Management from Section 6 of Form R. Total Production-related Waste sums Section 8 of 
Form R, except: Non-production-related Waste (remedial/catastrophic incidents). 
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1996 Toxics Release Inventory: Public Data Release-Errata 

Table 8-2. Multiple SIC Codes, 1996: Primary Metals, SIC Code 33, Continued 

Total Total Transfers Total Non-
Total Total On- and Total Other Off-site for Production- Production-

Total On-site Off-site Off-site On-site Waste Further Waste related related 
SIC Codes Forms Form As Releases Releases Releases Management Management Waste Waste 

Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3334 3355 16 0 813,016 18,750 831,766 2,973,250 143,204 3,947,207 2,500 
3334 3399 I 0 3,150 0 3,150 3,800 0 4,300 0 
3339 3341 11 0 511,566 22,986,960 23,498,526 42,000 107,067 23,646,321 12,962,592 
3339 3351 6 I 667,786 45,929 713,715 886,072 2,203,202 3,749,074 0 
3339 3356 12 I I ,528,200 48,864 1,577,064 17,559,435 250 19,087,835 50 
3341 3351 I I 0 0 0 0 0 0 0 
3341 3351 3366 9 3 237,442 166,034 403,476 11,139 97,215 510,941 0 
3341 3351 3398 14 0 138,257 771,459 909,716 103,080,400 6,038,557 109,980,964 0 
3341 3353 20 0 542,014 22,836 564,850 6,388,540 31,426,836 7,822,547 0 
3341 3354 14 6 I,860 56 1,916 2,324,091 30,286 2,353,348 0 
3341 3354 3355 3356 6 0 2,800 2,636 5,436 0 323,212 324,851 0 
3341 3354 3356 3365 3 0 62 0 62 0 132 193 0 
3341 3355 6 0 3,700 2,000 5,700 200,000 128,600 334,550 0 
3341 3356 11 I I ,334 755 2,089 2,848,278 449,305 3,297,216 0 
3341 3356 3399 11 0 I76,598 0 176,598 614,969 2,161,466 2,951,672 0 
3341 3363 3365 3398 3 0 3,770 0 3,770 4,700 50,800 58,887 0 
3341 3369 5 0 I,050 5 1,055 202,170 34,125 237,433 0 
3341 3398 5 0 I,478 0 1,478 560,657 0 562,114 0 
3341 3399 4 0 555,978 152 556,130 362,427 113 918,670 151 
3351 3355 2 0 0 5 5 0 985,219 1,314,402 0 
3351 3355 3356 3398 3399 3 0 52,505 0 52,505 0 59,400 103,650 0 
3351 3355 3366 3 0 14,673 179 14,852 0 181 1,276,76J, 0 
3351 3356 4 0 57,097 500 57,597 0 458,590 515,793 0 
3351 3356 3357 3 0 275 760 1,035 0 8,090 180,042 0 
3351 3356 3357 3398 3399 I 0 505 0 505 0 135,000 135,400 0 
3351 3357 7 0 38,436 0 38,436 1,631,524 56,285 1,724,075 0 
3351 3362 4 I 7,04I 1,139 8,180 0 3,547,200 3,555,490 72,126 
3351 3366 14 0 I6.252 250 16,502 26,716,514 5,335,068 32,001,920 0 
3351 3399 2 0 632 0 632 0 13 658 0 
3353 3355 10 0 543,060 3,787 546,847 38;000 101,750 653,123 0 
3354 3355 8 0 43,324 666 43,990 0 155 44,151 0 
3354 3365 2 0 4,321 0 4,321 0 0 4,171 0 
3355 3398 3 0 500 1,751 2,251 1,100 4,965 7,633 0 
3356 3357 3399 2 0 29,254 0 29,254 25,000 110 54,143 0 
3356 3369 4 I 4,536 0 4,536 5,300 105,410 115,334 0 
3356 339,8 3399 I 0 550 0 550 0 367,000 367,800 0 
3356 3399 3 3 0 0 0 0 0 0 0 
3357 3399 I 0 I 0 1 0 2 3 0 
3362 3369 I 0 1.611 0 1,611 0 0 I ,611 0 
3363 3364 21 3 9,655 9,210 18,865 173,500 233,233 424,433 0 
3363 ·3365 6 0 243 57,100 57,343 7,662,403 594,846 8,314,477 0 
3363 3369 I 0 30 0 30 11,000 255 16,116 0 
3364 3365 I 0 591 0 591 0 0 341 0 
3364 3366 3369 I 0 33 3,497 3,530 75,205 0 78,735 0 
3365 3366 42 6 49,742 5,524 55,266 17,137 1,374,265 2,116,037 0 
3365 3366 3369 9 0 9,96I 500 10,461 133,400 414,712 557,967 0 
3365 3369 7 I 2,015 5 2,020 0 67,529 68,642 0 
3365 3398 6 0 50,607 523 51,130 43,000 41,806 136,415 0 
3365 3399 3 2 260 0 260 0 0 42 0 

Total for SIC Code 33 784 55 72,104,755 46,565,361 118,670,116 842,007,107 118,645,496 1,050,163,029 14,070,685 

Note: On-site Releases from Section 5 of Form R. On-site Waste Management from Section 8 of Form R. Off-site Releases are transfers off-site to disposal from 
Section 6 of Form R. Total Transfers Off-site for Further Waste Management from Section 6 of Form R. Total Production-related Waste sums Section 8 of 
Form R, except: Non-production-related Waste (remedial/catastrophic incidents). 
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Table 9-2. Multiple SIC Codes, 1996: Electrical Equipment, SIC Code 36 

Total Total Transfers Total Non-
Total Total On- and Total Other Off-site for Production- Production-

Total On-site Off-site Off-site On-site Waste Further Waste related related 
SIC Codes Fonns FonnAs Releases Releases Releases Management Management Waste Waste 

Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3612 3621 3 0 14,400 17 14,417 0 193,353 207,770 0 
3612 3621 3699 4 0 0 0 0 0 440,013 872,527 0 
3612 3625 I 0 0 0 0 0 21,967 0 0 
3613 3625 6 0 3,445 1,005 4,450 104 778,031 782,739 0 
3613 3629 3 I 15,840 0 15,840 0 23,363 39,103 0 
3621 3624 4 0 1,516 11,705 13,221 0 1,625,010 1,628.335 0 
3621 3625 2 0 8,772 0 8,772 4,633 4,795 208,019 0 
3621 3634 3672 I 0 17,969 0 17,969 3,812 0 21,781 0 
3621 3694 7 0 81,122 27,779 108,901 29,000 1,445,602 1,542,038 0 
3625 3643 3 0 17,388 3,332 20,720 18,902 356,580 396,185 0 
3625 3651 3661 3663 3669 3699 I I 0 0 0 0 0 0 0 
3625 3676 2 0 15,360 0 15,360 440 0 17,200 0 
3629 3643 5 0 21,249 1,700 22,949 0 627,000 728,942 0 
3631 3632 13 0 210,421 22,019 232,440 83,890 516,890 891,410 0 
3631 3632 3633 3639 16 0 263,945 44,330 308,275 7,900 936,150 1.252,325 0 
3632 3639 10 0 828,525 750 829,275 500,700 73,593 1,406,304 0 
3641 3646 3648 I 0 255 0 255 0 60,600 60,600 0 
3641 3694 I 0 10 II 21 0 62,638 62,653 0 
3643 3644 9 0 1,022 21,871 22,893 3,100 930,199 953,562 0 
3643 3644 3646· 5 0 33 0 33 0 184,381 207,884 0 
3645 3646 5 0 10,762 0 10,762 160,038 19,237 189,804 0 
3646 3648 4 0 4 975 979 0 7,211 7,699 0 
3648 3692 I 0 130 2,600 2,730 36,000 20,600 59,730 0 
3651 3671 3672 3679 3694 9 0 14,100 71,000 85,100 613,000 466,650 1,159,900 0 
3651 3672 2 0 250 0 250 3,380 250 3,395 0 
3652 3695 I 0 71,670 6 71,676 19,816 44,897 136,305 154 
3661 3672 7 0 9,514 0 9,514 249,000 1,936,862 2,195,734 0 
3661 3679 2 0 67,705 0 67.705 0 0 73,450 o· 
3662 3679 2 0 260 0 260 0 538,048 269,043 0 
3663 3671 15 0 5,858 18,949 24,807 297,640 57,646 374,945 0 
3663 3671 3679 5 0 7,115 32,100 39,215 421,710 603,285 1,031,120 0 
3663 3678 3679 6 0 150 15,656 15,806 39,109 8,388,585 8,443,591 0 
3663 3679 I 0 0 0 0 28,000 0 28,000 0 
3669 3672 4 0 8,505 5 8,510 84,763 105,732 199,010 0 
3669 3694 I 0 0 0 0 0 9,400 9,400 0 
3671 3674 I 0 4,530 0 4,530 0 40,630 45,200 0 
3671 3679 I 0 0 0 0 0 22,918 22,918 0 
3672 3674 4 0 2,596 0 2,596 15,549 47,541 65,046 0 
3672 3678 2 0 0 0 0 32,039 2,088 34,127 0 
3672 3679 II 0 34,294 0 34,294 180,298 309,812 524,223 0 
3672 3699 I 0 0 0 0 0 24,385 24,385 0 
3674 3679 8 0 8,301 0 8,301 247,784 87,335 343,087 150 
3675 3676 8 0 243,511 42,887 286,398 8,300 178,797 472,053 0 
3675 3677 3 0 223,843 0 223,843 46,761 388,114 658,363 0 
3675 3679 I 0 255 104,822 105,077 0 30,777 136,109 0 
3691 3692 6 0 4,817 0 4,817 82,851 355,494 441,169 0 
3694 3699 4 0 760 120,250 121,010 9,000 48,257 177,520 0 

Total for SIC Code 36 212 2 2,220,202 543,769 2,763,971 3,227,519 22,014,716 28,404,703 304 

Note: On-site Releases from Secuon 5 of Form R. On-site Waste Management from Sectwn 8 of Form R. Off-site Releases are transfers off-site to disposal 
from Section 6 of Form R. Total Transfers Off-site for Further Waste Management from Section 6 of Form R. Total Production-related Waste 
sums Section 8 of Form R, except: Non-production-related Waste (remedial/catastrophic incidents). 

In Chapter 9 of the first volume of the 1996 Toxics 
Release Inventory Public Data Release (published 
May 1998), the table that presented data from TRI, 
forms reporting more than one SIC code in SIC 
code 36 in 1996 (Table 9-2 on page 335) contained 
incorrect data. The total row in Table 9-2 was 
correct, but the detailed data were not. This errata 
sheet presents the correct data, above. 

One sentence in the first full paragraph on page 335 
reflected the incorrect data. The revised text follows. 

Table 9-2 examines TRI reporting from the 212 
forms submitted with more than one code within 
SIC code 36. Printed circuit boards (SIC code 
3672) appeared in nine combinations. Forms 
reporting multiple SIC codes are a smaller factor 
in electrical equipment manufacture than in many 
other sectors. This indicates more of a concen
tration in this sector on single or closely related 
product lines. 
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ERRATA 
As noted in Chapter 9, Toxics Release Inventory Data for Electrical Equipment, one facility (Thomson 
Consumer Electronics, Dunmore, Pennsylvania) had an apparent increase of 6. 7 million pounds in on- and 
off-site releases from 1988 to 1996. A facility representative identified this as an error in its 1996 reporting. 
The reporting error was noted in the text (page 369), and information was added as a footnote to Table 9-6, 
Summary of TRI Information by State, 1996, in the main volume, and as a footnote to Pennsylvania in 
the State Fact Sheets. 

This reporting error affects other data tables in Chapter 9, including those in which industries in the 
electrical equipment sector are ranked. Thomson Consumer Electronics submitted ten forms in SIC code 
3672, printed circuit boards. This facility also revised its reported SIC code from 3672, to 3671, electron 
tubes. This errata sheet includes revised versions of Table 9-1, Summary of TRI Information by 4-digit 
SIC Code, and Table 9-3, TRIOn-site and Off-site Releases, 1996, incorporating the corrected data. 

On its 1996 Form R for lead compounds, the facility had reported 6, 792,500 pounds of off-site releases 
(transfers off-site to disposal, in Section 6 ofForm R) and a total of6,800,695 pounds of production-related 
waste (largely in off-site recycling, in Section 8 of Form R) in error. The facility has revised its submission 
to zero off-site releases and 212,287 pounds of total production-related waste. The revision affected data for 
both off-site releases and off-site waste management, nearly all tables and figures in Chapter 9 and the 
discussion of them in the text. 

Due to the incorrectly reported SIC code and the error associated with quantities of waste managed 
reported by this facility, the printed circuit board industry (SIC code 3672) was improperly ranked. EPA 
has corrected this error and prepared new tables that reflect this new ranking. Note that there will be a 
discrepancy between these tables and the rest of the data release (e.g., total releases and production-related 
waste for SIC code 36 shown in this errata will not correspond to data in Chapter 4). 

Ill 
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Table 9-1. Summary of TAl Information by 4-digit SIC Code, 1996: Electrical Equipment, SIC Code 36, Revised 

.. 
Total Total .. Tot~ I 

On- and Production- Total Total On- and 
Off-site related SIC Total Total On-site Off-site Off-site 
Releases Waste Code Industry Facilities Forms Form As Releases Releases Releases 

Rank Rank Number Number Number Pounds Pounds Pounds 

13 13 36I2 Transformers, Exc.ept Electronic 38 90 2 I,04I,920 246,650 1,288,570 
26 I2 3613 Switchgear & Switchboard Apparatus 42 84 3 123,558 4I,590 I65,148 
5 9 362I Motors & Generators 79 I9I 8 2,487,700 99,028 2,586,728 

I9 10 3624 Carbon & Graphite Products 26 40 0 347,258 53,653 400,9II 
34 27 3625 Relays & Industrial Controls . I4 26 I 8I,55I 4,588 86,139 
28 25 3629 Electrical Industrial Apparatus, nee* I6 25 I 93,9I7 62,649 I'56.566 
29 34 363I Household Cooking Equipment 9 26 0 8I,098 .. 69,869 150,967 
3 I8 3632 Household Refrigerators & Freezers 13 64 I 2,75I,4I8 47,550 2,798,968 
7 20 3633 Household Laundry Equipment 10 60 0 I,745,257 I61,947 1.907,204 

I6 28 3634 ·Electric Housewares & Fans I6 28 2 556,49I I,250 557,741 
37 39 3635 Household Vacuum Cleaners 2 3 0 I7,255 500 17,755 
14 24 3639 Household Appliances, nee* I2 45 I 932,I5I 208.891 l,I4I,042 

I I5 3641 Electric Lamps 26 65 0 2,373,160 728,039 3,101,199 
18 16 3643 Current-carrying Wiring Devices 47 80 6 170,107 237,174 407.281 
21 I7 3644 Noncurrent-carrying Wiring Devices 18 42 2 299,293 7,734 307,027 
27 26 3645 Residential Lighting Fixtures 10 15 5 153,711 5,900 159,61I 
22 32 3646 Commercial Lighting Fixtures 12 19 I 227.393 250 227,643 
33 35 3647 Vehicular Lighting Equipment 6 16 0 70,206 16.754 86.960 
32 19 3648 Lighting Equipment, nee* 8 18 I 33,888 59,300 93,188 
17 29 3651 Household Audio & Video Equipment 13 21 0 443.864 2,604 446,468 
39 37 3652 Prerecorded Records & Tapes 4 5 0 5,489 5,081 10,570 
31 31 3661 Telephone & Telegraph Apparatus 12 15 3 122,377 4,006 126,383 
38 36 3663 Radio & TV Communications Equipment 8 27 0 10,835 5 10,840 
36 23 3669 Communications Equipment, nee* II 13 0 40,346 7,248 47,594 
15 I 6 I 3671 Electron Tubes ** 

I 
15 

I 
80 

I 
0 632,671 339,378 972,049 

9 I 2 3672 Printed Circuit Boards ** 213 572 II 1,197,800 L 554873 I I 752 673 
2 3 3674 Semiconductors & Related Devices 131 499 6 2,227,646 741.476 2,969,122 

II II 3675 Electronic Capacitors 27 63 0 917,038 641,297 1,558,335 
25 30 3676 Electronic Resistors 7 12 0 100,371 78,797 179,168 
30 33 3677 Electronic Coils & Transformers 16 23 0 133,084 1,750 134.834 
24' 14 3678 Electronic Connectors 24 60 I 166,456 26,446 192,902 

8 7 3679 Electronic Components, nee* 106 194 21 1,536.616 332.553 1.869.169 
10 I 3691 Storage Batteries 77 181 I 242,993- 1.480,262 1.723,255 
6 8 3692 Primary Batteries, Dry & Wet 22 55 0 367,994 2,210,035 2,578,029 

20 22 3694 Engine Electrical Equipment 20 42 0 244,322 105,717 350,039 
12 5 3695 Magnetic & Optical Recording Media 17 39 0 1,264,005 139.443 1,403,448 
23 21 3699 Electrical Equipment & Supplies. nee* 23 61 10 141,107 51.952 193.059 

4 4 Multiple within SIC 36 75 212 2 2,220,202 543,769 2,763,971 
35 38 Invalid SIC Code within SIC 36 8 10 I 49,571 750 50.321 

Total for SIC Code 36 1,233 3.121 90 25,652,119 1 9,320,758 1 34.972.877 

Note: On-site Releases from Section 5 ofFonn R. On-site Waste Management from Section 8 ofFonn R. Off-site Releases from Section 6 (transfers off-site 
to disposal) ofFonn R. Total Transfers Off-site for Further Waste Management from Section 6 (excluding transfers off-site to disposal) ofFonn R. 
Total Production-related Waste sums Section 8 (Current Year. Column B) of Fonn R. except: Non-production-related Waste (remedial/catastrophic 
incidents). Facilitieslfonns with more than one 4-digit SIC code within SIC code 36 are ass1gned to the "multiple" category. 
* nee: not elsewhere classified. · 
•• Due to a facility reporting an mcorrect SIC code and an error associated with quantities of waste managed reported by the same facility, the prmted c1rcu1t board 
industry (SIC code 3672) and the electron tube industry (SIC code 3671) were Improperly ranked. This table now reflects the correct rankmg. 
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Table 9-1. Summary of TRIInformation by 4-digit SIC Code, 1996: Electrical Equipment, SIC Code 36, Revised, Continued 

Total Transfers .. Total Non-
Total Other Off-site for Production- Production-

SIC On-site Waste Further Waste related related 
Code Industry Management Management Waste Waste 

Pounds Pounds Pounds Pounds 

3612 Transformers, Except Electronic 360.608 5,832,457 8,272,263 108 
3613 Switchgear & Switchboard Apparatus 587,653 8,382,165 9,279,624 17,370 
3621 Motors & Generators 636,199 9,549,206 12,380.217 1.408 
3624 Carbon & Graphite Products 9,560,688 233,848 10.232,251 130 
3625 Relays & Industrial Controls 24,624 1,237,141 1,349.794 0 
3629 Electrical Industrial Apparatus, nee* 2,482 1,363,697 1,602.541 1,156 
3631 Household Cooking Equipment 4.042 252,446 411.317 0 
3632 Household Refrigerators & Freezers 138,1?0 i.489,300 4.476.760 5.200 
3633 Household Laundry Equipment 855.413 971,627 3,67l,l64 0 
3634 Electric Housewares & Fans 71.400 491,937 1,123,011 0 
3635 Household Vacuum Cleaners 206 48,355 66.044 0 
3639 Hou~ehold Appliances, nee* 279,422 502,213 1,942,083 0 
3641 Electric Lamps 1,566.403 1,638,112 6,450,360 60 
3643 Current-carrying Wiring Devices 2,817.437 2,973,124 6,254,1% 0 
3644 Noncurrent-carrying Wiring Devices 4,120,598 1,160.346 5,577.483 0 
3645 Residential Lighting Fixtures 1,472,725 12.978 1,593,530 0 
3646 Commerciai Lighting Fixtures 168,917 33,472 425,192 0 
3647 Vehicular Lighting Equipment 79,000 89,712 267,603 0 
3648 Lighting Equipment. nee* 76,000 4,186,539 4,342,672 0 
3651 Household Audio & Video Equipment 63,458 479,132 991,893 0 
3652 Prerecorded Records & Tapes 527 93,103 103,423 0 
3661 Telephone & Telegraph Apparatus 970 300.740 428,086 0 
3663 Radio & TV Communications Equipment 116,171 17.963 140,024 0 
3669 Communications Equipment. nee* 31,598 2,711,065 2,802,973 0 
3671 Electron Tubes** I 10,519,069 I 7,561,899 I 19,771.411 _I 0 
3672 Printed Circuit Boards ** I 13.147.263 I 34 438.035 I 50 250 684 I 103 
3674 Semiconductors & Related Devices 34.547,619 12.254.762 49.332,568 17,220 
3675 ·-Electronic Capacitors 4,289,484 3.876,009 9,829,376 2 
3676 Electronic Resistors 183,297 186,223 498,284 0 
3677 Electronic Coils & Transformers 8,624 264,659 423,469 0 
3678 Electronic Connectors 1,594,310 4.877,714 6,869,077 0 
3679 Electronic Components. nee* 10.150.879 6,356,214 18.349,206 3.075 
3691 Storage Batteries 104,469,548 229,399,495 358.730.306 3.536 
3692 Primary Batteries, Dry & Wet 10,029.861 2.075,512 14,742,152 0 
3694 Engine Electrical Equipment 466.862 1,404,347 3,004,650 0 
3695 Magnetic & Optical Recording Media 21.578.346 I, 730.414 24.834.037 1.60 I 
3699 Electrical Equipment & Supplies, nee* 781,870 2.385,434 3.501,883 0 

Multiple within SIC 36 3.227.519 22,014,7I6 28.404.703 304 
Invalid SIC Code within SIC 36 },735 29,131 87.521 99 

Total for SIC Code 36 238.037,077 I 372,905,242 I 672.813,831 I 51.372 

Note: On-site Releases from Section 5 of Form R. On-site Waste Management from Section 8 of Form R. Off-site Releases from Section 6 (transfers off-site 
to disposal) of Form R. Total Transfers Off-site for Further Waste Management from Section 6 (excluding transfers off-site to disposal) of Form R. 
Total Production-related Waste sums Section 8 (Current Year. Column B) of Form R. except: Non-production-related Waste (remedial/catastrophic 
incidents). Facilities/fonns with more than one 4-digit SIC code within SIC code 36 are assigned to the "multiple" categmy. 
* nee: not elsewhere classified. 
•• Due to a facility reporting an incorrect SIC code and an error associated with quantities of waste managed reported by the same facility. the printed circuit board 
industry (SIC code 3672) and the electron tube industry (SIC code 3671) were improperly ranked. This table now reflects the correct rank mg. 
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Table 9-3. TRIOn-site and Off-site Releases, 1996: Electrical Equipment, SIC Code 36 (in Rank Order), Revised 

.. .. Off-site 

On-site Land Releases Releases Total 

Surface Underground Injection RCRA Other On- Total Transfers On- and 

SIC Total Air Water Class I Class II-V Subtitle C site Land On-site Off-site to Off-site 

Code Industry Emissions Discharges Wells Wells Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3641 Electric Lamps 2,373,158 2 0 0 0 0 2,373,160 728,039 3,10l,l99 

3674 Semiconductors & Related Devices l,l63,923 1,035,005 12 0 0 28,706 2,227,646 741,476 2,969.122 

3632 Household Refrigerators & Freezers 2,751.418 0 0 0 0 0 2,751,418 47,550 2,798,968 

Multiple within SIC 36 2,153,400 ·66,292 0 0 0 510 2,220,202 543,769 2,763.971 

3621 Motors & Generators 2.484.120 113 5 0 1,600 1,862 2,487,700 99,028 2,586,728 

3692 Primary Batteries, Dry & Wet 367,770 224 0 2.' 0 0 367,994 2,210,035 2,578,029 

3633 Household Laundry Equipment 1,626,148 411 0 0 0 118,698 1,745,257 161,947 1,907,204 

3679 Electronic Components, nee* 1,518,106 275 0 0 15,986 2,249 1:536,616 332,553 1,869,169 

3672 Printed Circuit Boards ** 1,125,321 67,982 5 5 1,619 2,868 I, 197,800 I 554,873\ 1,752,673 

3691 Storage Batteries 172.066 3,441 0 0 62,380 5,106 242,993 1,480,262 l, 723.255 

3675 Electronic Capacitors 876,970 1,270 0 0 37.350 1,448 917.038 641,297 1.558.335 

3695 ·Magnetic & Optical Recording Media 1,236,187 1.000 0 0 26.818 0 1,264.005 139.443 I ,403,448 

3612 Transformers. Except Electronic 1.032,444 19 0 0 0 9,457 1,041,920 246,650 1,288.570 

3639 Household Appliances, nee• 931.843 308 0 0 0 0 932,151 208,891 1,141.042 
367 I Electron Tubes 355,84 I 276.825 0 0 5 0 632.671 339,378 972.049 
3634 Electric Housewares & Fans 555,621 110 0 0 0 760 556,491 1,250 557,741 

365 I Household Audio & Video Equipment 443,614 250 0 0 0 0 443,864 2.604 446.468 
3643 Current-carrying Wiring Devices '169,241 505 0 0 0 361 I 70,107 237,174 407,281 
3624 Carbon & Graphite Products · 342,874 274 0 0 0 4.110 347,258 53.653 400.91 I 
3694 Engine Electrical Equipment I 75.629 0 0 0 22,849 45,844 244,322 105,717 350.039 
3644 Noncurrent-carrying Wiring Devices 298.675 I 8 0 0 0 600 299,293 7,734 307.027 
3646 Commercial Lighting Fixtures 227.393 0 0 0 0 0 227,393 250 227,643 
3699 Electrical Equipment & Supplies, nee* 138.515 582 0 0 1,500 510 I41,107 5I,952 I 93.059 
3678 Electronic Connectors I64,356 75 0 0 0 2.025 166,456 26,446 192~902 

. 3676 Electronic Resistors 60,053 0 0 0 40.3I8 0 100.37I 78,797 I79.I68 

3613 Switchgear & Switchboard Apparatus II8.I57 4.895 0 0 0 506 I23.558 4I,590 165,148 

3645 Residential Lighting Fixtures I53.7II 0 0 0 0 0 I53,7II 5,900 159.6II 
3629 Electrical Industrial Apparatus, nee* 93.486 421 0 0 0 IO 93.9I7 62.649 I56.566 
363I Household Cooking Equipment 80.830 268 0 0 0 0 81,098 69,869 I 50.967 
3677 Electronic Coils & Transformers 133.079 5 0 0 0 0 133.084 1.750 134.834 
366 I Telephone & Telegraph Apparatus 122.372 5 0 0 0 0 122.377 4.006 126,383 

3648 Lighting Equipment, nee 31,858 2.030 0 0 0 0 33.888 59.300 93.188 
3647 Vehicular Lighting Equipment 70.206 0 0 0 0 0 70,206 16,754 86.960 

3625 Relays & Industrial Controls 8!,54I 10 0 0 0 0 8I,55I 4.588 86.139 
Invalid SIC Code within SIC 36 49.571 0 0 0 0 0 49,57I 750 50.321 

3669 Communications Equipment. nee* 40.346 0 0 0 0 0 40.346 7.248 47.594 

3635 Household Vacuum Cleaners I7.255 0 0 0 0 0 I7.255 500 I7.755 

3663 Radio & TV Communications Equipment I0.580 0 0 ' 0 0 255 I0,835 5 I0.840 
3652 Prerecorded Records & Tapes 5.479 0 0 0 5 5 5,489 5,081 10.570 

Total for SIC Code 36 23.753,I57 l.462.6I5 22 5 210.430 225,890 25.652, I I 9\9.320, 758!34. 972.877 

Note: On-site Releases from Section 5 of Form R. Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. Forms with more than one 4-digit 
SIC code within SIC code 36 are assigned to the "multiple" category. 
* nee: not elsewhere classified. 
•• Due to a facility reporting an incorrect SIC code and an error associated with quantities of waste managed reported by the same facility, the printed circuit board 
industry (SIC code 3672) was improperly ranked. This table now reflects the correct rankmg. 
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Chapter1 

Taxies Release Inventory Reporting 
and the 1996 Public Data Release 

Introduction 

With the release of this report, we bring to a close 
the first decade of TRI reporting and informed 
public involvement in the environmental decisions 
made by governments and industry. It has been a 
tremendously successful and challenging 10 years 
and the results speak loudly for themselves. 
Industries have reduced their on- and off-site 

releases ofTRI chemicals by almost 50% or 1.5 
billion pounds. Governments-federal, state, and 
local-have used the TRI to set priorities, measure 
progress, and target areas of special and immediate 
concern. The public, perhaps our most important 
customer, has used the TRI data to understand their 
local environment, to participate in local and 
national debates about the choices being made that 
effect their health and the health of their children 
and, ultimately, has used the power of information 

A Roadmap to the 1996 TRI Public Data Release 

Chapter 1 arttculates the purpose for the report and highlights new approaches to this year's data release. It also provides 
an overview ofTRI reporting, describmg who reports, what is reported, and the benefits and limitations of the data. It 
reviews the three-phase expansion ofTRI's coverage of chemicals and industries, and looks at future modifications being 
considered. Chapter 1 concludes with guidance on obtaining additional TRI information. Note Revised Presentation of 
TRI Data on page 3 of this Introduction. 

Chapter 2 presents an overview of the 1996 TRI data. To help put the data in context, it supplies more extensive definitions 
of releases and other waste management activities, and it offers information TRI users should consider in examining and 
analyzmg TRI data. This chapter summarizes TRI data nationwide and presents more detailed analyses by state and by 
chemical. It also examines waste management data as a whole. Chapter 3 presents 1996 data in comparison to ear her ' 
reporting years. 

Chapter 4 gives a comprehensive view of industry data in TRI and introduces the industry-specific chapters that have 
been added to tins year's analyses. Chapters 5-10 examine five prionty industrial sectors, plus reporting by federal 
facilities. See Expanded Analysis of 1996 Industry Data on page 3 of this Introduction. 

In summer 1998, EPA will publish a completion of the expanded mdustty analyses, covering the remaming 15 sectors. 

Box 1-1. A Roadmap to the 1996 TRI Public Data Release 

1 



to exert their influence on the outcome of these 
debates. 

Since 1987, the first year ofTRI reporting, the TRI 
and the Right-to-Know Program has grown. The 
number of chemicals has doubled, federal facilities 
have been added, new sectors come on line with the 
1998 reporting year and our progress in providing 
TRI data to the public is coming close to matching 
our commitment to an open and transparent 
environmental decision making process. The 
Agency applauds those who have worked with us to 
assure that we met the challenge that EPCRA 
posed, and we encourage those who continue to 
push us to assure and maintain the integrity and 
goals of the Program. 

As we move into the next decade, many challenges 
in the Right-to-Know Program remain to be met. 
TRI was designed to be a program that would 
evolve, over time, to meet the changing needs ofan 
informed and involved public. The program will 
never be static and will never be "finished." As 
new chemicals of concern are identified, they will 
be added. Sectors that appear to contribute 
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. 

TRI Background 

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

In 1990, Congress passed the Pollution Prevention 
Act (PP A). Among its requirements was a mandate 
to expand 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 ofTRI 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 ofTRI chemi
cals as well as for analyzing progress in reducing 
releases. 

The 1996 Taxies Release Inventory Public Data 
Release (PDR) provides an overview of the information 
collected through TRI. It summarizes data collected for 
calendar year 1996. For comparison purposes, this 
report also provides basic data for the two preceding 
years (1994 and 1995), for the period since the PP A 
mandated collection of waste management data (1991), 
and for the baseline year (1988). TRI's on-line 
computer database and CD-ROM contain data 
collected for all years, including those not found in this 
report. 

1996 Public Data Release 

Balancing TRI's aim to quickly provide information 
to the public and to offer meaningful analysis of the 
data collected, EPA will publish the 1996 data in two 
parts: 

Release 1: 1996 State Fact Sheets book and this 
1996 Public Data Release volume, including 
chapters on five priority industries (plus federal 
facilities): paper and allied products (SIC code 
26); chemicals and allied products (SIC code 28); 
petroleum refining and related industries 
(SIC code 29); primary metal industries (SIC 



code 33); and electronic and other electrical 
equipment and components, except computer 
equipment (SIC code 36). 

Release 2, summer 1998: The additionall5 
industry chapters: food and kindred products (SIC 
code 20); tobacco products (SIC code 21); textile 
mill products (SIC code 22); apparel and other 
finished products made from fabrics and similar 
materials (SIC code 23); lumber and wood 
products, except furniture (SIC code 24); furniture 
and fixtures (SIC code 25); printing, publishing, 
and allied industries (SIC code 27); rubber and 
miscellaneous plastics products (SIC code 30); 
leather and leather products (SIC code 31 ); stone, 
clay, glass, and concrete products (SIC code 32); 
fabricated metal products, except machinery and 
transportation equipment (SIC code 34); industrial 
and commercial machinery and computer 
equipment (SIC code 35); transportation 
equipment (SIC code 37); measuring, analyzing, 
and controlling instruments; photographic, medical, 
and optical goods, watches and clocks (SIC code 
38); and miscellaneous manufacturing industries 
(SIC code 39) will be released to the public in the 
summer of 1998. With these 15, all SIC codes 
reported in 1996 will have been subject to analysis. 

Expanded Analysis of 
19961ndustry Data 

As evident in this two~part publication schedule, 
EPA is expanding the industry analysis portions of 
the TRI data release. Industry~specific chapters in 
this report examine TRI data for five priority 
sectors, as designated by two-digit Standard Indus
trial Classification (SIC) codes. These chapters set 
the TRI data in a context of economic, regulatory, 
and technological developments that influence 
industry-wide releases, transfers, and waste man
agement. In addition, this data release analyzes 
reporting by industrial activities within each sector 
at the four~digit SIC code level. A similar chapter 
reviews reporting by federal facilities. 

This industry-by-industry focus permits a more 
detailed view of the sources of environmental 
releases ofTRI chemicals, a closer perspective on 
industrial progress in reducing them, and a better 
understanding of industry practices in generating 
and managing TRI chemicals in waste. This sector
based approach supports sector-based assessments 
of future prevention and technology needs, and 
will, ultimately, enable goal-setting within sectors 
and across facilities. 

Revised Presentation of TRI Data 

This public release ofTRI data departs from 
previous practice in presenting information from 
the TRI database. Previous data release 
publications have essentially followed TRI's 
reporting form (Form R) in organizing the data: on
site releases by environmental medium (Section 5 
of Form R), off-site transfers by type (Section 6), 
and waste management by type (Section 8). TRI 
has collected release data and certain transfer data 
from its inception. Additional waste management 
data were added to the inventory in 1991 as a result 
of the PP A. This history is reflected in the structure 
of the reporting form and, therefore, in earlier 
presentations of data 

This year, however, the data are organized in 
keeping with the nature of the information rather 
than their origins on the reporting form. This results 
in two general categories: releases and waste 
management. Specifically, data tables in this year's 
report present: 

+ On- and off-site releases 

- On-site releases (Section 5 of Form R) 

- Off-site releases (transfers off-site to 
disposal, from Section 6) 

+ Other waste management 

- On-site waste management, excluding on
site releases (from Section 8) 
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- Transfers off-site for further waste 
management (Section 6, except transfers to 
disposal) 

- Total production-related waste (sum of all 
quantities reported in Section 8, except one
time events such as accidents or remediation 
activities) 

Additions to 1996 TRI Public Data 
Release 

In response to requests for additional information 
relating to chemicals reported to TRl, the 1996 TR1 
Public Data Release has been augmented with a 
number of new sections that will enable the public to 
gain a better perspective on the TR1 data and to begin 
to assess the impacts of the release of these chemicals 
into the environment The new sections include data on 
chemical releases :from some diffuse sources (sources 
other than those facilities that are required to report 
under the TRI), as well as information on a number 
of tools to help assess the impacts of chemical 
releases on the environment. These tools include 
information on the availability of toxicity data (the 
Screening Information Data Set (SIDS)) on high 
production volume chemicals, EPA's Screening 
Information System/LAN (SISIL), and EPA's Act 
Locally catalogue. Each of these new sections are 
described in more detail below. 

Availability of Screening Information 
Data Set (SIDS) Testing 

The Screening Information Data Sets (SIDS) is an 
Organisation for Economic Cooperation and 
Development (OECD) program where data on high 
production volume (HPV) chemicals are collected and 
shared. OECD member countries work cooperatively 
to select chemicals to be investigated; collect 
infonnation :from government and industry files; 
complete the agreed-upon Screening Infonnation Data 
Set (SIDS) testing; make an initial assessment of the 
potential hazards and risks ofeach chemical; and 
identify the priority for additional international 
efforts (e.g., post-SIDS testing or exposure 
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information gathering). International authorities 
have agreed that six basic tests are necessary for a 
minimum understanding ofa chemical's toxicity. 
These tests cover acute toxicity, chronic toxicity, 
developmental and reproductive toxicity, 
mutagenicity, ecotoxicity, and environmental fate. 

EPA's Office ofPollution Prevention and Toxics 
(OPPT) is playing an integral role representing the 
U.S. Government in the SIDS Program. OPPT is 
committed to making non-confidential chemical 
infonnation available to the public and promoting 
infonnation sharing with industry and the scientific 
community. As part of this project, EPA has 
conducted a data availability survey to determine what 
SIDS data is available for high production volume 
chemicals, including those on the TRl. The results of 
the survey for the TRI chemicals are presented in 
Appendix C. 

As sponsoring countries complete the SIDS process 
for HPV chemicals, OPPT is converting the 
documents into electronic fonnats under a pilot image 
processing technology project to augment infonnation 
sharing and provide greater accessibility to the final 
version of the SIDS documents. The chemical industry 
in the U.S. and other OECD member countries fully 
supports the OECD HPV work and sharing of the 
results. The SIDS Program will enable industry to 
avoid duplicative testing in fulfilling requirements of 
various countries. 

Screening Information System/LAN 
(SIS/L) 

The SISIL (Screening Information System/LAN) 
will enable the public to track chemicals across 
major OPPT, EPA and federal government 
databases, information systems, and document 
collections that contain information on production 
and use; release, exposure and monitoring; 
toxicity and hazard; and risk. Users will be able to 
search for chemicals by both CAS number and 
chemical name. Acting as a platform for multiple 
data sources, SISIL will provide access to 
chemical information lists and databases 



regardless of their origin. EPA is currently working 
to make SISIL available on EPA's public access 
home .page as a valuable information source for 
EPA, other federal agencies, state and local 
governments, public interest groups, research 
organizations, non-governmental organizations, 
industry, and the public. 

More information relating to SIS/L and resources 
available through SISIL is found in Appendix C of 
this publication. (See Appendix C.) 

Act Locally Catalogue 

Act Locally is an online catalogue that describes 
tools, resources, and programs that assist 
communities in pollution prevention. This 
catalogue developed by EPA's Office of 
Prevention, Pesticides, and Toxic Substances 
(OPPTS) provides information on the 
characteristics and effects of pesticides and 
industrial chemicals, and includes: databases; 
computer programs for chemical screening; funding 
resources; access to information hotline; and 
descriptions of programs and initiatives that may be 
useful in protecting local environments. 

Act Locally describes activities developed by 
OPPTS that are compatible with the Agency's 
community-based environmental protection 
(CBEP) goals and initiatives. In addition, it 
describes OPPTS products that are useful tools for 
supporting CBEP activities in large and small 
communities. These tools c~ help communities 
learn about potential chemical risks, and can be 
used to develop strategies to mitigate those risks 
and help improve the local environment. Act 
Locally is available online at www. epa.gov/ 
opptintr/cbep/actlocal/index.html and can be 
reviewed, printed, or downloaded. The online site 
also has hyperlinks to other OPPTS and related 
resources. A published version of Act Locally is 
expected by late summer 1998. 

More information relating to Act Locally and 
resources available through Act Locally is found in 
Appendix B of this publication. (See Appendix B.) 

Diffuse Sources 

The 1996 TRI Public Data Release includes a new 
section on diffuse sources that provides more 
information on three types of chemical releases not 
reported to TRI -- fertilizer use, pesticide use, and 
volatile organic compounds (VOCs). While TRI 
provides key environmental data, it has certain 
limitations. Although additional sectors will begin 
reporting to TRI for the 1998 reporting year, TRI to 
date has covered only the manufacturing sector and, 
since 1994, federal facilities. Releases of chemicals 
from the manufacturing sector represent a significant, 
but limited, portion of all chemicals released into the 
environment, that is, they do not account for the 
releases associated with many of the post
manufacturing uses of chemicals. For example, 
manufacturers of fertilizers and pesticides must report 
their releases, transfers, and waste management to TRI, 
but the subsequent application and release of these 
chemicals by the agricultural sector are not captured in 
TRI. Similarly, the release ofVOCs from nonindustrial 
and mobile sources is not captured in TRI. Therefore, 
EPA has assembled some data on releases from these 
sources not captured by TRI in order to put the TRI 
data in better perspective. This information is presented 
in Chapter 2. 

TRI Reporting 

The Toxics Release Inventory is a publicly avail
able database that contains information on specific 
toxic chemical releases and other waste manage
ment activities from the manufacturing sector of the 
U.S. economy and, since 1994, federal facilities. 
This inventory was established under the Emer
gency Planning and Community Right-to-Know 
Act of 1986 (EPCRA). Following passage of the 
Pollution Prevention Act of 1990, TRI was 
expanded to include mandatory reporting of 

5 

~~~~~~~-------~~-~----- ---··· -



~~~hapter 1-TRI Reporting and the 1996 Public Data Release 

additional waste management and pollution 
prevention activities. 

The infom1ation collected under these laws can be 
used by the public to identify facilities and 
chemical release patterns that warrant further study 
and analysis. Combined with hazard and exposure 
information, TRI has proven to be a valuable tool 
for risk identification. 

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 TRllist for 1996 
included more than 600 chemicals and 28 chemical 
categories. Each facility submits a TRI reporting 
form, known as Form R, for each TRI chemical it 
has manufactured, processed, or otherwise used in 
amounts exceeding the thresholds for 1996. Starting 
with the 1995 reporting year, facilities with lower 
levels of reportable amounts that do not manufac
ture, process, or otherwise use more than 1 million 
pounds of the chemical can file a much shorter 
certification statement, Form A (see section on 
TRI Reporting Forms 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 
variety of other information products such as 
CD-R OMs. States also make available to the public 
copies of the forms filed by facilities in their juris
diction. In addition, some states independently 
produce a data release report. 

Who Must Report? 

Manufacturing facilities that have the equivalent of 
I 0 or more full-time employees and meet the 
established thresholds for manufacturing, process
ing, or "otherwise use" listed chemicals must report 
their releases, transfers, and waste management 
quantities. Manufacturing facilities are defined as 
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Box 1-2. Who Reported Toxic Chemical Release 
Inventory Reports for the 1996 Reporting Year? 

Who Reported Toxic Chemical Release 
Inventory Reports for the 1996 

Reporting Year? 

A faCihty must report to TRI if it. 

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

Has 10 or more full-tune eqUlvalent employees, and 

Manufactures or processes more than 25,000 
pounds or otherwise uses more than 10,000 
pounds of any listed chemtcal during the calendar 
year. 

facilities in Standard Industrial Classification (SIC) 
primary codes 20-39, which include, among others: 
chemicals, petroleum refining, primary metals, 
fabricated metals, paper, plastics, and 
transportation equipment. Federal facilities have 
been required to report since 1994, regardless of 
their SIC classification. 

In May 1997, EPA added seven new industry 
sectors that will report to the TRI for the first time 
in July 1999 for reporting year 1998. Thresholds 
for manufacturing and processing are currently 
25,000 pounds for each listed chemical, while the 
threshold for "otherwise using" is 10,000 pounds 
per chemical. Beginning with the 1995 reporting 
year, certain facilities are able to take advantage of 
a burden-reducing reporting threshold. (See "Form 
A" in TRI Reporting Forms, later in this chapter.) 

What Must Be Reported? 

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

----~--------------------~-······--·~--



Box 1-3. Who Will Report to TRI Starting in the 1998 
Reporting Year? 

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

Metal minmg (SIC code 10 except for SIC codes 
1011, 108l,and 1094) 

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

• Electrical utihties that combust coal and/or oil (SIC 
codes4931 and4939) 

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

• Chemicals and allied products wholesale distribu
tors {SIC code 5169) 

• Petroleum bulk plants and terminals (SIC code 
5171) 

Solvent recovery services {SIC code 7389) 

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 
Forri:t R). To some extent, data in Sections 5, 6, and 
7 of Form Rand 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 
chemical at the facility and the maximum amount 
of the chemical on-site during the year. Facilities 

Box 1-4. What Must Be Reported to TRI? 

What Must Be Reported? 

Information reported by facilities includes: 

• Bas1c information identifymg the facility; 

• Name and telephone number of a contact 
person; 

Environmental permits held; 

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

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

• Amounts of each chem1cal recycle~ 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 chem1cal; and 

• Source reduction activities. 

provide information about methods used to treat 
waste streams containing the toxic chemicals at the 
site and the efficiencies of those treatment methods. 
In addition to information about the amount of 
toxic chemicals sent off-site for waste management, 
facilities also must specifY the destination of these 
transfers. Beginning with the 1991 reports, 
facilities were required to provide information 
about source reduction activities, along with the 
quantities managed in waste by activities such as 
recycling. Companies must provide a production 
index that can help relate changes in reported 
quantities of toxic chemicals in waste to changes in 
production. 

These additional data elements facilitate tracking of 
industry progress in reducing waste generation and 
moving towards safer management alternatives. 
While current TRI data cannot provide an absolute 
measure of pollution prevention, the data can 
provide new insight into the complete toxics cycle. 
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What Are the Benefits and 
Limitations of the Data? 

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

-Carol Browner, U.S. EPA Administrator 

Benefits 

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

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

Industry can use the data to obtain an overview of 
the release and 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 ofthe data has 
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prompted many facilities to work with communities 
to develop effective strategies for reducing 
environmental and human health risks posed by 
toxic chemical releases. Since 1988, facilities have 
reduced toxic releases, on- and off-site, by 45.6%, 
for chemicals reportable in all years. 

Completion of Phase 1 ofTRI expansion in the 
1995 reporting year has significantly increased the 
usefulness of the data. The scope of the program 
was broadened to include 286 new chemicals and 
chemical categories1 on the toxic chemical list for a 
total of 643 reportable chemicals and chemical 
categories. Many of these new chemicals are high 
production volume (HPV) chemicals and highly 
toxic substances. (See TRI Expansion later in this 
chapter for more information.) 

Recognizing that the manufacturing sector is not 
the only industrial sector releasing toxic chemicals 
to the environment or otherwise managing them as 
waste, EPA undertook a thorough review of all U.S. 
industrial sectors. This effort, Phase 2 of TRI 
expansion, focused particular attention on sectors 
linked to manufacturing-those providing energy, 
further managing products, or further managing 
waste from the manufacturing sector. On May 1, 
1997, EPA published a final rule expanding TRI' s 
industry coverage. As a result of this effort, EPA 
added seven industry sectors: metal mining, coal 
mining, electrical utilities that combust coal and/or 
oil, hazardous waste treatment and disposal facili
ties, chemical wholesale distributors, petroleum 
bulk stations and terminals, and solvent recovery 
services .. Facilities in these industries will begin 
reporting in July 1999 for the year 1998. 

EPA believes this action will greatly enhance 
communities' Right-to-Know by requiring TRI 
reports from an estimated 6,600 additional facili
ties. EPA is conducting an aggressive outreach 

1 Of the 286 chC!lllcals, 20 were dusocyanates and 19 were polyaromattc 
compounds These are reported not as tndtvtdual chemtcals, but as two 
chemtcal compound categones Not mdtvtdually countmg the members of 
these two categones converts 286 to 249 Furthermore, three other 
chemtcals have been remanded, and one chemtcal was not reportable 
because of an admmtstrattve stay Thus, the number of chemicals added to 
TRIm 1995, that werereportab1e m 1996, was 245 



campaign, including guidance, training, and tech
nical assistance, to assist these new industries in 
understanding their reporting obligations. In addi
tion, as a result of a Presidential Executive Order, 
federal facilities have been required to report since 
1994. 

Limitations 

While TRI provides the public, industry, and state 
and local governments an invaluable source of key 
environmental data, it has some limitations that 
must be considered when using the data. Through 
the 1997 reporting year, the program applies to 
industries in the manufacturing sector and those 
owned by the federal government. It, therefore, 
does not cover all sources of releases and other 
waste management activities ofTRI chemicals. 
With finalization of the facility expansion rule, 
industries providing energy, further managing 
products, or further managing waste from the 
manufacturing sector will also report. Although 
TRI is successful in capturing information on a 
significant portion of toxic chemicals cun·ently 
being used by covered industry sectors, it does not 
cover all toxic chemicals or all industry sectors, nor 
will it do so after the facility expansion takes effect. 
In addition, facilities that do not meet the TRI 
threshold levels (those with fewer than 10 full-time 
employees or those not meeting TRI quantity 
thresholds) are not required to report. Thus, while 
the TRI includes 71,381 reports from 21,626 
facilities for 1996, the 2.43 billion pounds of on
and off-site releases reported represent only a 
portion of all toxic chemical releases nationwide. 

Another limitation ofthe existing TRI Program is 
that the data currently collected provide limited 
information on the life cycle of chemicals used by 
facilities. Beyond reporting on releases and other 
waste management, only limited and very general 
information on chemical storage is provided and 
none on the toxicity of the chemicals. In addition, 
although this report attempts to put certain releases 
in a broader context (such as pesticides, volatile 
organic compounds, and fertilizers), TRI does not 

Box 1-5. Factors to Consider in Using TRI Data 

F-actors to Consider in Using TRI Data 

Toxicity of the Chemical: TRI chemtcals vary w1dely 
m therr ab1hty to produce toxic effects. Some high
volume releases ofless toXIc chemicals may appear to 
be a more serious problem than lower-volume releases 
ofhlghly toxic chemicals, when just the opposite may 
be true. 

Exposure Considerations: The potential for 
exposure is greater the longer the chemical remains 
unchanged in the envrronment. Sunlight, heat, or 
microorganisms may or may not decompose the 
chemical. For example, m1croorganisms readily 
degrade some chemicals, such as methanol, into less 
toxic chemicals, whereas metals are persistent and 
will not degrade when released to the environment. 

Type of Release (Environmental Medium): 
Chelfilcal 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 mhalation, dermal 
exposure, or mgestlon 

account for toxic emissions from cars and trucks 
and 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 
regulated community. Variations between facilities 
can result from the use of different estimation 
methodologies. These factors should be taken into 
account when considering data accuracy and 
comparability. 

As discussed above, the TRI data summarized in 
this report reflect chemical releases and other waste 
management activities that occurred in the 1996 
calendar year. Patterns of releases and other waste 
management activities can change dramatically 
from one year to the next. Thus, it is important to 
recognize that current facility activities may be 
different from those reported for 1996. 
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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 information is necessary to 
assess exposure and risk, TRI data can be used to 
identify areas of potential concern. Furthermore, 
TRI data, in conjunction with other information, 
can be used as a starting point in evaluating 
exposures that may result from releases and other 
waste management activities of toxic chemicals. 
The determination of potential risk depends upon 
many factors, including the toxicity of the chemi
cal, the fate of the chemical after it is released, the 
locality of the release, and the human or other 
populations that are exposed to the chemical after 
its release. 

TRI In Perspective 

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

TRI Expansion 

There are few who would disagree that the 1987 
Emergency Planning and Community Right-to
Know Act (EPCRA) provisions have proven to be 
among the most successful stimuli for reducing the 
amount oftoxic chemicals that enter the environ
ment. TRI, specifically, has focused public and 
industry attention on the billions of pounds of toxic 
materials that are released directly into our air, our 
land and our water, or injected underground, or are 

10 

recycled, burned for energy recovery or otherwise 
treated. While all releases are not equal, and some 
may not lend themselves to reduction or elimina
tion, the TRI has forced a hard look at our approach 
to the use of toxic chemicals. This hard look has 
been beneficial. Between 1988, TRI's baseline 
year, and 1996, industrial on- and off-site releases 
have decreased 45.6%, from 3.35 billion pounds to 
1.82 billion pounds, for chemicals reportable in all 
years (see Chapter 3 for additional information). 
This reduction reflects the hard work of manufac
turing facilities that have refined their processes, 
looked for source reduction opportunities, assured 
outstanding housekeeping practices and worked to 
minimize the footprint they leave on their 
surrounding environment. Designed to be non
intrusive, TRI has provided the guide for all to use 
when seeking areas for environmental 
improvement. 

One valid criticism of the program has been the 
limited breadth and depth of its chemical, facility 
and data coverage. In 1987, when the Congress 
passed EPCRA, 300-plus chemicals and chemical 
categories were presented as the "TRI Chemical 
List." This list combined two existing chemical 
lists: the New Jersey Environmental Hazardous 
Substance List and the Maryland Chemical Inven
tory Report List. Over time, through the EPA's 
petition process, the original list has been modified 
as the Agency responded to petitions to add and 
delete chemicals, given the law's toxicity listing 
criteria. These criteria focus on both acute and 
chronic health effects as well as environmental 

.effects. TRI's coverage offacilities has been 
limited to-the manufacturing sector (SIC codes 20-
39), required to report under EPCRA section 313. 
Finally, data coverage was initially confined to 
information on releases and certain transfers off
site for further waste management. 

Over time, EPA has worked to expand TRI to cover 
other industrial sectors, other chemicals that have 
similar adverse impacts on our environment, r 
further information about facilities' use of tox1 .... 
chemicals. Towards that end, the Agency has 
pursued an expansion strategy that would enlarge 



the boundaries ofTRI in several directions. EPA 
has pursued a three-phase approach to broaden the 
scope ofTRI: chemical expansion, facility expan
sion, and chemical use reporting. EPA's recent 
actions include a significant expansion of the 
number of chemicals in the program to give the 
public a more complete picture of toxic chemicals 
in their communities. At the same time, EPA 
provided a burden reducing option (Form A) for 
facilities with lower levels of reportable amounts. 
In Phase 2, EPA has expanded the facilities report
ing to TRI. The third phase addresses a broader 
range of information about facilities' use ofTRI 
chemicals. 

Phase 1: Chemical Expansion 

The Phase 1 Expansion included two major actions. 
The first occurred in 1993 with the addition of 
certain Resource Conservation and Recovery Act 
(RCRA) chemicals and certain hydrochlorofluoro
carbons (HCFCs) to EPCRA section 313. 

The second action of this phase was the addition of 
286 chemicals and chemical categories on Novem
ber 30, 1994 (59FR 61432). These 286 additional 
chemicals can be characterized as high or moder
ately high in toxicity, and they are currently manu
factured, processed, or otherwise used in the U.S. 
This expansion of the chemica1list raised the 
number of chemicals and chemical categories 
reported to TRI to over 600. Specifically, the rule 
added more than 150 pesticides, certain Clean Air 
Act chemicals, certain Clean Water Act Priority 
Pollutants, and certain Safe Drinking Water Act 
chemicals. Many of the chemicals are carcinogens, 
reproductive toxicants, or developmental toxicants. 
Of particular note is the addition of industrial 
chemicals such as diisocyanates, n-hexane, n
methylpyrrolodone, and chemicals such as 
polycyclic aromatic compounds that result from the 
combustion of fuels. This 1996 data release is the 
second year facilities have reported on these added 
chemicals. 

While this constituted a major component of the 
chemical expansion, the TRI chemical list is always 

fluid and dynamic. EPA continues to review other 
chemicals for addition, including chemicals that 
were proposed for addition but not listed in 1994 
because ofthe lack of available data. Other chemi
cals under consideration include, for example, 
persistent bioaccumulators. EPA may also add or 
delete a number of chemicals each year through the 
petition process. Chemicals may be added or 
deleted according to the toxicity criteria outlined in 
sections 313(c) and (d) ofEPCRA. 

Phase 2: Facility Expansion 

Since the enactment of EPCRA, the TRI Program 
has focused on the releases and other waste man
agement activities of the manufacturing sector
facilities classified as being primarily in SIC codes 
20-39. To provide the public with a more complete 
picture ofthe 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 wastes. Factors used to evaluate which indus
tries would be considered for this expansion 
included other available data on toxic chemical 
releases and other waste management activities, the 
interrelationship of non-manufacturing operations 
to manufacturing operations, the degree to which 
reporting would be expected to occur and the 
potential burden that TRI reporting might impose 
on these facilities. 

J 

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

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

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

• Electrical utilities that combust coal and/or 
oil (SIC codes 4911, 4931 and 4939); 
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• RCRA subtitle C hazardous waste treatment chemical use information. Following several public 
and disposal facilities (SIC code 4953); meetings, extensive public dialogue, and publica

• 

• 

• 

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

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

Solvent recovery services (SIC code 7389). 

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

Since the final rule was published, EPA has devel
oped guidance documents to help facilities in each 
of the newly added industries understand and 
comply with EPCRA Section 313 requirements. 
These documents were circulated to industry for 
review before being made final. The final guidance 
documents are available from EPA's Web site at 
ltttp://www.epa.gov/opptintr/tri. In addition, the 
Agency is conducting training sessions around the 
country. The training sessions give an overview of 
EPCRA Section 313 reporting requirements, with 
training modules that provide exercises in interpre
tation and form completion. 

Phase 3: Chemical Use Reporting 

TRI serves as the public's primary source of easily 
accessible environmental information on a local, 
regional, and national level. EPA believes that 
chemical use information could expand the public's 
ability to evaluate a range of important environ
mental issues at all of these levels. 

EPA has been exploring the nature, scope, and 
issues involved in requiring the collection of 
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tion of several issue papers, EPA issued an 
Advance Notice of Proposed Rulemaking (ANPR) 
in October 1997. The purpose of the ANPR was: 
1) to describe the Agency's plan to further evaluate 
these issues; 2) to provide preliminary notice of 
additional public meetings; 3) to request comments 
and information on issues where additional assess
ment is needed; 4) to solicit actual assessments that 
have been performed using materials use data; and 
5) to initiate public input concerning the develop
ment of regulation on this issue. EPA's Phase 3 
expansion to assess the utility of materials account
ing data is commonly referred to as "chemical use 
expansion." 

The materials ·accounting information that EPA is 
considering focuses on the complete life cycle of 
chemicals used by TRI-covered facilities. This 
includes amounts oflisted chemicals entering a 
facility, amounts consumed in processing activities, 
amounts released on-site to all environmental 
media, and amounts transferred off-site in products 
or as wastes. EPA believes that chemical use data 
could provide communities and government with 
information to better evaluate facilities' source 
reduction and pollution prevention performance, to 
focus emergency planning efforts related to the 
transportation ofchemicals through their commu
nities and the storage of chemicals within their 
communities, to identify amounts of toxic chemi
cals in products distributed in commerce, and to 
address worker safety and health concerns. 

In the course of EPA's public dialogue on chemical 
use expansion, the Agency has identified several 
significant issues that will require extensive review. 
EPA has reviewed the comments submitted in 
response to the ANPR and the issues they identify, 
and is continuing to evaluate other issues as well. 
The Agency anticipates a decision in mid-1998 on 
the next steps for chemical use reporting. 



TRI Reporting Forms 

FormA 

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 
waste management categories that would be 
reported to TRI: 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-related waste in this report. 

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

Revisions to Form R 

In 1997, EPA made several changes to Form R for 
the 1996 reporting year. Section 5.5, formerly titl~d 
"Release to Land On-site/' was renamed "Disposal 
to Land On-site." This change was made to address 
concerns about public misperception and to help the 
public better understand the nature of various 

methods of disposal. Section 5.5 now contains five 
subsections: RCRA subtitle C landfills; other 
landfills; land treatment/application farming; 
surface impoundment; and other disposal. 

EPA also revised Form R for the 1996 reporting 
year to recognize the difference in the management 
and regulatory oversight provided by the Under
ground Injection Control program of Class I wells 
from other forms of injection into the land. Section 
5.4 was previously titled "Underground Injections 
On-site," and the 1995 guidance document specifi
cally stated that this data element included the 
"Total annual amount of the toxic chemical that [is] 
injected to all wells, including Class I wells, at the 
facility." On the 1996 Form R, two sections deal 
with underground injection: Section 5.4.1, "Under
ground Injection On-Site to Class I Wells," and 
section 5.4.2, "Underground Injection On-Site to 
Class II-V Wells." These changes provide an 
opportunity to better distinguish between the 
various types of underground wells. 

Beginning with the 1995 reporting year, Section 5 
of Form R, previously titled "Releases of the Toxic 
Chemical to the Environment On-Site" was 
renamed "Quantity of the Toxic Chemical Entering 
Each Environmental Medium." 

Future TRI Modifications 

Pollution Prevention Act Reporting 

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

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

• Quantities of the chemical recycled at the 
facility and elsewhere; 

13 



• 

• 

• 

• 

• 

Quantities of the chemical treated at the 
facility and elsewhere; 

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

Quantities of the chemical released in one
time events not associated with production 
processes; 

Quantities of the chemical expected to enter 
any waste stream or be recycled in future 
years; and 

Production ratio or activity index for the 
reported chemical. 

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

Redesign of TRI Reporting Forms 
and TRI Stakeholder Dialogue 

Since 1987, EPA has used Form R to collect the 
facility-specific information required by TRI. The 
form has undergone a number of changes over the 
years, especially in 1990 when it was redesigned to 
capture the data required by the Pollution Preven
tion Act (PP A). There have been some more recent 
changes in the form, including those noted above 
for reporting year 1996. Currently, several efforts 
are underway to identifY possible additional revi
sions to Form Rand Form A. 

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

NACEPT is a federal advisory committee under the 
Federal Advisory Committee Act, PL 92-463. It 
provides advice and recommendations to the 
Administrator of EPA on a broad range of environ
mental policy issues. The TDR is a committee 
created under NACEPT's auspices. The TDR 
committee currently consists of 24 members from 
industry, academia, government agencies, environ
mental groups, environmental justice groups, labor, 
and public interest groups. The committee is work
ing to identify improvements and burden-reduction 
measures in the TRI Program. The committee may 
also make recommendations about how EPA 
presents the data to the public. EPA will review the 
recommendations received from NACEPT and use 
them to make decisions about changes to the TRI 
reporting forms, Form R and Form A. Changes to 
the forms will be made as expeditiously as possible, 
depending on whether they can be made adminis
tratively or require notice-and-comment rule
making. As of April 1998, four TDR Committee 
meetings have been held. Three more are planned 
in 1998. 

In addition to the NACEPT process, EPA is obtain
ing additional views and information from stake
holders by holding a number of smaller meetings 
for interested parties. As of April 1998, EPA has 
held five public meetings to solicit comments from 
stakeholders regarding the issues outlined above. 
These meetings were held in Washington, DC; San 



Francisco, CA; Chicago, IL; Dallas, TX; and New 
York, NY. EPA may convene several more public 
meetings in 1998. Both ofthese efforts are aimed 
not only at reducing the burden to industry, but at 
improving the quality and practical utility of the 
information in the TRI Program. 

Persistent Bioaccumulators 

TRI currently includes information on several 
persistent bioaccumulators (PBTs), and EPA is 
considering adding others. EPA is also considering 
lowering the reporting thresholds for these chemi- . 
cals because of their persistence and bioaccumu
lative nature and the relatively small amounts being 
manufactured (often below current TRI threshold 
levels). · 

Persistent bioaccumulators are chemicals that are 
stable for long periods of time (sometimes many 
years), and build up in the environment, particularly 
in food chains. Those PBTs on the TRI list are toxic 
to humans and/or animals and plants. Small release 
amounts of such chemicals, not reported to TRI 
because they do not meet current reporting 
thresholds, may accumulate in the environment. 
Persistent bioaccumulators include high-volume 
industrial chemicals, such as hexachlorobenzene, 
that are used to manufacture other chemicals; 
currently produced pesticides, such as lindane; 
metals, such as lead and mercury compounds; and 
by-products of industrial processes or products of 
combustion during waste destruction or energy 
generation, such as benzo(a)anthracene. 

Although certain PBTs are not currently produced 
in the U.S., chemical manufacturers, federal 
facilities, and other industrial sources that made or 
used the now-discontinued chemicals release these 
PBTs during treatment and disposal activities. 
Chlordane and polychlorinated biphenyls (PCBs) 
are examples of chemicals not currently being 
produced in the U.S., but which are being released 
and reported to TRI. TRI ~eporting of these PBTs 
may increase in the 1998 reporting year, as 
treatment, storage, and disposal (TSD) facilities 

Box 1-6. Some Toxic Persistent Bioaccumulators Listed 
on the Toxics Release Inventory 

Some Toxic Persistent Bioaccumulators 
Listed on the Toxics Release Inventory 

Chemical 

Chlordane 

Source/Use 

Pesticide; no longer m use in the 
Umted States 

Benzo(a)anthracene Burning of coal, oil 

Mercury compounds Many industrial uses 

Lindane 

PCBs 

Pestictde; currently m use in the 
United States 

No longer in production, but still 
found in electrical equipment 

(hazardous waste management facilities) begin 
reporting under the Phase 2 facility expansion rule. 
Reporting of mercury releases is also expected to 
increase, as electric utilities similarly begin 
reporting to TRI. 

Airports Petition 

On Aprill6, 1997, EPA received a petition from 
the Natural Resources Defense Council, the 
Defenders ofWildlife, the National Audubon 
Society, and the Humane Society of the U.S. 
requesting EPA to initiate rulemaking to add SIC 
code 45, transportation by air, to the list of facilities 
required to report to TRI. The petitioners stated that 
airports should report because they meet EPA's 
three criteria for adding facilities under section 313 
of EPCRA. In addition, the petitioners asserted that 
requiring such reporting would further the purposes 
of EPCRA by making TRI information publicly 
available to communities located near airports. 

In response, EPA issued a Notice of Receipt and 
request for comments in the Federal Register on 
February 10, 1998. In the notice, the Agency 
published the full text of the petition and requested 
comments on 1) whether the use ofTRI chemicals 
would or should be exempt under the Motor 
Vehicle Maintenance Exemption, 40 CFR 
372.38(c), and 2) the practical impacts of requiring 

15 



airports to report under section 313 ofEPCRA. The 
Agency recognizes that if airports were required to 
report under section 313 ofEPCRA and 6607 of the 
PP A, there could be unique reporting issues asso
ciated with their ownership, operation, and control. 
Therefore, information gathered from those who 
commented on the February 10, 1998, Federal 
Register notice will be instrumental in helping the 
Agency determine whether to add airports as 
facilities that should report to TRI. 

Oil and Gas Expansion 

During the facility expansion analysis, several 
industry sectors were identified as sources that 
routinely manage materials containing TRI-listed 
toxic chemicals, but were not added in the May 1, 
1997 rule. These included the oil and gas explora
tion and production industry, which appears to be a 
source that manages significant amounts ofTRI 
chemicals. A number of questions existed regarding 
the application ofEPCRA section 313 requirements 
to this industry, which prevented EPA from includ
ing it in the expansion rulemaking, but which the 
Agency is now reconsidering. 

International Aspects of TRI 

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

The real stimulus for PRTRs was the 1992 United 
Nations conference on the environment, popularly 
known as the Earth Summit. One conclusion from 
this conference was the benefit and value of 
PRTRs. Countries were encouraged to develop 
these systems. In an important step, the Earth 
Summit also linked these PRTR systems with 
public Right-to-Know, an integral aspect ofTRI. 
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Since 1992, there has been a growing interest in 
PRTRs. The Organisation for Economic 
Cooperation and Development (OECD), an 
organization of 29 industrialized democracies, 
created a guidance document for governments on 
PRTRs. Development of this guidance manual 
included the participation of representatives from 
government, industry, and other non-governmental 
organizations. Following the publication of this 
manual in 1996, and recognizing the value and 
importance ofPRTR systems to environmental 
protection, the OECD environment ministers issued 
a Council Recommendation that encourages all 
OECD nations to establish PRTR systems. 

For developing nations, the United Nations Institute 
for Training and Research (UNITAR) developed a 
step-by-step process, with accompanying guidance 
manuals, on how to implement a PRTR system. In 
an initial phase, UNIT AR selected three countries 
to serve in a pilot program (Mexico, Czech 
Republic, Egypt). The goal was to take the lessons 
learned from this pilot-stage to help other 
industrializing nations develop PRTR systems. 

Currently, PRTR work now has entered its second 
stage. While the initial work, including the OECD's 
guidance manual and UNITAR's pilot program, 
focused on creating the framework for PRTR 
development, the second stage is shifting to greater 
coordination between countries and international 
organizations. The OECD is hosting a PRTR 
conference in Japan that will be a venue for 
discussions between countries with PRTR systems. 
The OECD also is integrating its PRTR work with 
other chemicals management projects. UNITAR is 
using its materials developed in the pilot stage to 
help the Slovak Republic and South Africa create 
PRTR systems. 

Recognizing this new focus, the international 
community has formed a PRTR Coordination 
Group to coordinate and prevent duplication of 
efforts. The U.S. is the chair of the group, while the 
OECD is the Secretariat. With the number of 



countries with operational PR TR systems growing 
from the present eight (Australia, Canada, France, 
Mexico, Netherlands, Norway, United Kingdom, 
U.S.) to over 30 in the next few years, the need for 
this PRTR Coordination Group is obvious. 

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

Supporting this work is the Commission on 
Environmental Cooperation (CEC), an organization 
created by the environmental side-agreements to 
the North American Free Trade Agreement 
(NAFTA). The CEC has developed two important 
reports. The first compares PRTR systems in the 
three North American nations. The second report, 
developed annually, compiles and analyzes the data 
from the North American PRTR systems. The 
1994, 1995, and planned 1996 reports include only 
U.S. and Canadian data. When the Mexican data 
are available, starting with the 1997 reporting year, 
the report will cover all three nations. 

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

How Can I Obtain 
Additional TRI 
Information? 

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

To request copies ofTRI and EPCRA documents or 
to obtain further information about the program, 
contact the toll-free Emergency Planning and 
Community Right-to-Know Information Hotline at 
1-800-424-9346. TRI information is also available 
on the TRI Web site at www.epa.gov/opptintrltri. 

Other potential sources ofTRI information include 
the state EPCRA section 313 contact, the EPA 
Regional Office, or the facility itself. Information 
about EPA regional and state EPCRA section 313 
contacts appears in Appendix A. 

17 



18 



Off-site 
Disp_osal 

Chapter2 
Off-site 

Land 

Underground 
Injection 

National Overview of su;::t~~ 
1996 Taxies Release Inventory 

1996 

Introduction 

This chapter provides a summary of the information 
reported by facilities for calendar year 1996. This 
summary includes data for on- and off-site releases of 
TRI chemicals from the facility, on-site waste 
management of the chemicals, and transfers of the 
chemicals in waste to off-site locations for further 
management. 

The chapter begins with a description of which 
release and other waste management categories are 
reportable to TRI; then describes information on 
toxicity and exposure considerations pertinent to 
use ofTRI data. National, state, and chemical 
analyses of the 1996 data follow. Industry-specific 
analyses of 1996 TRI data appear in Chapters 4 
through 10. 

TRI Releases and Waste 
Management 

Figure 2-1 illustrates on-site and off-site releases, 
on-site waste management activities, and transfers 
off-site for further waste management, as 
reportable to TRI. Box 2-1 describes reportable 
releases that may occur on-site at the facility or as 
a result of transferring chemicals off-site for 
disposal, and identifies types of activities that may 
contribute releases to various media. Box 2-2 lists 

on-site waste management activities that are 
reportable to TRI. Box 2-3 describes transfers off
site for further waste management. 

What to Consider 
When Using TRI Data 

Users ofTRI information should be aware that TRI 
data reflect releases and other waste management of 
chemicals, not exposures of the public to those 
chemicals. TRI data, in conjunction with other 
information, can be used as a starting point in 
evaluating exposures that may result from releases 
and other waste management activities which 
involve toxic chemicals. The determination of 
potential risk depends upon many factors, including 
the toxicity of the chemical, the fate of the chemical 
and the length of their exposure after it is released, 
and the human or other populations that are 
exposed to the chemical and the length of their 
exposure after its release. Listed below are some of 
the factors that should be considered when review
ing TRI data. 

Toxicity of the Chemical 

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

+ Some high-volume releases ofless toxic chemi
cals may appear to be a more serious problem 
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Figure 2-1. Information Collected under TRI 



Chapter 2- 1996 TRI Releases and Transfers 

Box 2-1. An Explanation of On- and Off-site Releases -

An Explanation of On- and Off-site Releases - . .. ....__. - - ~- -...,_ ~ 

A release is a discharge of a toxtc chemical to the envtronment. On-site releases include emisstons to the air, discharges 
to bodies of water, releases at the facility to land, as well as into underground mjection wells. Releases are reported to 
TRI by media type. Chemicals in waste transferred off-site for disposal are also released to the environment. On- and 
off-stte releases thus include releases to the environment at the facility (reported in Section 5 for Form R) plus off-site 
transfers to disposal (reported in Sectlon 6 ofFormR). 

Air Emissions. Releases to air are reported either as point source or fugitive emissions. Point source emissions, also 
referred to as stack emissions, occur through confmed a1r stream~, such as stacks, vents, ducts, or pipes. Fugitive 
emissions are all releases to arr that are not released through a confined air stream. Fugttive emissions include 
equipment leaks, evaporative losses from surface tmpoundments and spills, and releases from bwlding ventilation 
systetns. 

Suiface Water Discharges. Releases to water include discharges to streams, rivers, lakes, oceans, and other bodies of 
water. Tins 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 manufactllring, the petrolenm industry, mining, commercial and service mdustries, and Federal and 
municipal government related activtties may be injected into Class I, II, ill, V or V wells, if they do not endanger 
underground sources of drinking water (USDW), public health or the environment. The different types of authorized 
injection activities are described below: 

--Class I industrial, municipal and manufactllring wells inject fluids into deep, confined and isolated formations 
below potable water supplies. 
--Class II oil and gas related wells which re-inJect produced fluids for disposal, enhanced recovery of ml, or 
hydrocarbon storage. 
--Class III wells are associated with the solution mining of minerals. 
--Class IV wells may inject hazardous or radioactive fluids directly or indirectly into USDW, only tf the mjection 
is part of an authonzed CERCLA/RCRA clean up operation. 
--Class V wells, which mclude all types of injectlon wells which do not fall under I-V, may inject only if they do 
not endanger USDW, public health or the environment. Class V wells are, generally, shallow drainage wells, such 
as floor drains connected to dry wells or drain fields. 

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

On-site Land Releases. On-site releases to land occur within the boundaries of the reporting facility. Releases to land 
mclude disposal of toxic chemicals in landfills (in which wastes are buned), land treatment/application farming (in 
which a waste containing a listed chemical is applied to or incorporated mto soil), surface impoundments (whlch are 
uncovered holdmg 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. 

Transfers Off-site to Disposal. Toxic chemicals in waste that are transferred to a facility for disposal generally are 
either released to land at an off-stte facility or are injected underground. 
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Box 2·2. An Explanation of On-site Waste Management 

An Explanation of On-site Waste Management 

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

Recycled On-site. This is the quantity of the toxic chemical recovered at the facility and made available for further use. It 
is not the quantity that entered an on-site recycling or recovery operation. 

Used for E11ergy Recovery On-site. This is the quantity of the toxic chemical that was combusted in some form of energy 
recovery device, such as a furnace (including kilns) or boiler. The toxic chemical should have a heating value high 
enough to sustain combustion. To avoid double-counting, the amount reported represents the amount destroyed in the 
combustion process, not the amount that entered the energy recovery unit. For example, 100,000 pounds of toluene 
entered a boiler that, on average, combusted 98% of the toluene. Any remaining toluene was discharged to air. A total of 
98,000 pounds is reported as combusted for energy recovery (the remaining 2,000 pounds is reported as released). 

Treatme11t On-site. This is the quantity of the toxic chemical destroyed in on-site waste treatment operations, not the 
amount that entered any treatment operation. For example, if 100,000 pouns of benzene were combusted m 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). 

Box 2-3. An Explanation of Transfers Off-site for Further Waste Management 
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An Explanation of Transfers Off-site for Further Waste Management 

An off-site tnmsfer, reported in Section 6 ofForm R, is the transfer of toxic chemicals in waste to a facility that is geographically or 
physk:ally sepamte from the facility reporting under TRL Chemicals reported to TRIas tnmsferred are sent to off-site facilit:J.es for the 
pwposes of recycling. energy recovery, treatment, or disposal. The quantities reported represent a movement of the chemical away 
from the reporting facility. Except for off:.site transfers to disposal, these quantities do not necessarily represent entry of the chemical 
into the environment Trnnsfers to disposal represent an off:.site release (see Box 2-1). 

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

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

Trallsfers Off-site to Treatme11t. 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. In some cases (such as stabilization or solidification), the 
chemical is not destroyed but is prepared for further waste management, such as contained disposal. 

Transfers to Publicly Ow11ed Treatment Works (POTJVs). 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 natllre 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 b.kely to be removed to some extent. Chemicals that are volatile and have a low 
solubility in water may evaporate into the atmosphere. Not all TRI chermcals 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 dtscharged 
to receiving waters. 

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



than lower-volume releases of more toxic 
chemicals, when just the opposite may be true. 
For example, phosgene is toxic in smaller 
quantities than methanol. A comparison 
between these two chemicals for setting hazard 
priorities or estimating potential health con
cerns, solely on the basis of volumes released, 
may be misleading. 

Exposure Considerations 

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

• For example, microorganisms readily 
degrade some chemicals, such as metha
nol, into less toxic chemicals; volatile 
organic compounds, such as ethylene and 
propylene, react in the atmosphere and 
contribute to the formation of smog; 
metals are persistent and will not degrade 
upon release to the environment. 

• As a result, smaller releases of a persis
tent, highly toxic chemical may create a 
more serious problem than larger releases 
of a chemical that is rapidly converted to 
a less toxic form. 

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

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

• Small releases of a chemical that bio
accumulates may result in significant 
exposures to consumers. 
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+ The environmental medium (air, water, 
land, or underground injection) to which the 
toxic chemical has been released. Chemical 
exposure of a population depends on the 
environmental medium to which a chemical is 
released. The medium also affects the types of 
exposures possible, such as inhalation, dermal 
exposure, or ingestion. 

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

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

• Injection of toxic chemicals into properly 
designed and constructed Class I wells 
will result in substantially lower 
exposure potential than more direct 
forms of environmental release. These 
wells are designed to entomb liquid 
wastes for at least 10,000 years. 

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

• The efficiency of recycling operations 
varies depending on the method of 
recycling and the chemical being 
recycled. 
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• 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 high-volume 
chemicals such as ammonia are not 
readily treated by most sewage treatment 
plants and will pass through the plant 
into the aquatic environment. The 
efficiency of other treatment methods, 
such as incineration, also depends upon 
the specifications of the treatment 
facility and the nature of the chemical. 
Metals sent to sewage treatment plants, 
for example, may be removed with solid 
wastes and sent to landfills, or they may 
pass through the plant and be discharged 
into surface waters; they are not, 
however, destroyed. 

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

+ On-site waste management of the toxic 
chemical. As with off-site waste management, 
the amount of the toxic chemical released to 
the environment depends on how the chemical 
was handled during disposal, treatment, energy 
recovery, or recycling activities. However, 
since the waste management is on-site, any 
amount of the chemical that enters the 
envirorunent after waste managment is reported 
to TRIas part of that facility's releases. 
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1996 National Overview 
This chapter discusses and analyzes data for 1996 
for all chemicals reported under TRI. Chapter 3 
examines chemical reporting over time, using only 
those "core chemicals" that have been reportable in 
all years in the period under discussion. 

For 1996, 21,626 facilities filed 71,381 TRI report
ing forms, an average of3.3 forms per facility (see 
Table 2-1). One out of every 10 submissions was a 
Form A certification statement rather than the Form 
R detailed reporting form. EPA established the 
Form A certification option, beginning with the 
1995 reporting year, for facilities that meet TRI 
reporting thresholds for a listed chemical (manufac
turing or processing 25,000 pounds or otherwise 
using 10,000 pounds), but whose total annual 
reportable amount* for that chemical does not 
exceed 500 pounds and who do not manufacture, 

Table 2-1. 1996 TRI Facilities and Forms 

Total Facilities 

Total Forms 

FonnRs 

FonnAs 

Number 

21,626 

71,381 

64,147 

7,234 

process, or otherwise use more than 1 million 
pounds of the chemical. Form A certification 
statements do not report amounts of chemical 
releases, transfers, or other waste management 
activities. (Form A certification statements are 
further explained in Chapter 1.) 

* The total annual reportable amount ts defined as the sum of the waste 
management categones that would be reported to TRI quantlttes released 
(mcludmg dtsposal), recovered as a result ofrecycltng operations, 
combusted for energy recovery, or treated at the factltty, plus amounts 
transferred off-stte for recycling, energy recovery, treatment, or dtsposal 
These amounts conespond to total production-related waste m thts report 



Table 2·2. 1996 TRIOn-site and Off-site Releases 

Pounds 
Total On- and Off-site Releases 2,433~06,582 

On-Site Releases 

Total Air Emtssions 1,452,089,962 
FugitiveAtr 355,271,752 
Point Source Air 1,096,818,210 

Surface Water Discharges 173,288,209 

Underground Injecbon 204,329,109 
Class I Wells 203,572,710 
Class II-V Wells 756,399 

On-site Land Releases 309,063,206 
RCRA Subtitle C Landfills 26,454,969 
Other On-site Land Releases 85,252,669 
Land Treatment 6,266,119 
Surface Impoundments 84,862,374 
Other Disposal 106,227,075 

Total On-site Releases 2,138,770,486 

Off-Site Releases 

Transfers Off-site to Disposal 294,736,096 

Total Off-site Releases 294,736,096 

Note. On-site Releases from Section 5 and Off-site Releases from Section 6 
(off-site transfers to disposal) ofFonn R. 

Transfers Off
Site to D1sposal 

121% 

Other On-s1te 
Land Releases 

11.6% 

RCRA Subtitle 
C Landfills 

11% 

UIJ, Class I 
Wells 
84% 

UIJ, Class 11-V Wells < 0.1% 

Air 
597% 

Figure 2-2. Distribution of TRI On-site 
and Off-site Releases, 1996 

Note: On-site Releases from Section 5 and Off-site Releases from Sectton 6 
(off-stte transfers to chsposal) ofFonn R UIJ = 1ntdergrotn1d rnjectlon 
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On- and Off-site Releases 

These facilities reported on- and off-site releases of 
2.43 billion pounds of toxic chemicals, as shown in 
Table 2-2. This includes amounts released directly 
to the air, water, or land, as well as disposal of toxic 
chemicals on-site or off-site in landfills, impound
ments, waste piles, and underground injection 
wells. 

Air emissions totaled 1.45 billion pounds, or 59.7% 
of all releases in 1996 (see Figure 2-2). Facilities 
report their air releases as either point source 
(stack) emissions or fugitive (non-point source) 
emissions. Three-quarters (75.5%) of air releases 
reported to TRI in 1996 were point source 
emissions. 

Facilities discharged 173.3 million pounds of toxic 
chemicals into the nation's rivers, lakes, bays, and 
other bodies of water in 1996. This represents 7.1% 
of all releases in 1996. A total of 204.3 million 
pounds (8.4%) oftoxic chemicals were injected 
into underground wells, and 99.6% of this amount 
went to Class I wells (see description in Box 2-1). 
Another 309.1 million pounds (12.7% of all 
releases) were released on-site to land. Of these 
on-;site land releases, 8.6% went to RCRA Sub
title C landfills; the largest portion, 34.4%, was 
reported as other disposal. 

These on-site releases totaled 2.14 billion pounds. 
Off-site releases-that is, transfers to disposal -
totaled 294.7 million pounds. Releases at the 
facility represented 87.9% of all on- and off-site 
releases, and transfers to disposal represented 
12.1% of the total. 

Other On-site Waste Management 

Facilities reported on-site waste management
recycling, energy recovery, and treatment-totaling 
17.74 billion pounds in 1996 (see Table 2-3). 
Recycling and treatment represented roughly equal 
portions of the total: 7.84 billion pounds recycled 
(44.2%) and 7.14 billion pounds treated (40.2%). 
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Table 2-3. 1996 Other On-site Waste Management 

TotAl Other On-site Waste Management 

Recycled On-site 

Energy Recovery On-site 

Treated On-site 

Nott: Data from Section 8 ofFonn R. 

Pounds 
17,744,196,508 

7,842,595,142 

2,761,739,445 

7,139,861,921 

Figure 2-3. Distribution of TRI Other 
On-site Waste Management, 1996 

Note: Data from Section 8 ofFonn R. 

Table 24. 1996 TRI Transfers Off-site for Further Waste 
Management 

Total Transfers Off-site for 
Further Waste Management 

Trnnsfers to Recycling 

Transfers to Energy Recovery 

Trnnsfcrs to Treatment 

Transfers to POTWs 

Other Off-site Transfers 

Pounds 
3,156,867,280 

2,150,593,994 

477,056,570 

290,096,828 

235,813,508 

3,306,380 

Note: Data from Section 6 ofFonn R excluding off-site transfers to dtsposal. 
Other Off-site Transfers are transfers reported without a valid waste 
mnnagement code. 
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Other Off-s1te Transfers< 0 1% 

Energy 
Recovery 
1511% 

FOlWs 
747% 

Recycling 
6812% 

Figure 2-4. Distribution of TRI Transfers Off-site 
for Further Waste Management, 1986 

Note: Data from Section 6 ofFonn R excludmg off-stte transfers to dtsposal 
Other Off-stte Transfers are transfers reported wtthout a vahd waste 
managemeut code 

On-site energy recovezy of 2. 7 6 billion pounds 
(15.6%) accounted for the rest (see Figure 2-3). 

Transfers Off-site for 
Further Waste Management 

In 1996, facilities sent 3.16 billion pounds of toxic 
chemicals to off-site locations for further waste 
management: recycling, energy recovery, or treat
ment (see Table 2-4). The great majority of these 
off-site transfers (2.15 billion pounds, or 68.1 %) 
were sent off-site to be recycled (see Figure 2-4). 
Another 477.1 million pounds (15.1 %) oftoxic 
chemicals were sent off"site to be burned for energy 
recovery. Transfers to other locations for treatment 
totaled 290.1 million pounds, or 9.2%, while 
transfers to Publicly Owned Treatment Works 
(POTW s, or sewage treatment plants) totaled 
235.8 million pounds, or 7.5%. 

Another 3.3 million pounds of toxic chemicals 
reported as transferred off-site were reported with 
no waste management codes or with invalid codes 
and are listed as "Other Off-site Transfers." 
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1996 TRI Data by State 

Tables 2-5 through 2-8 present the distribution of 
TRI releases (including transfers off-site to 
disposal), other on-site waste management, and 
transfers off-site for further waste management by 
state. No reports were received in 1996 for the 
Northern Mariana Islands. 

On- and Off-site Releases 

The top states for total releases for 1996 were 
Texas with 267.4 million pounds, Louisiana with 
184.5 million pounds, and Ohio with 145.1 million 
pounds (see Table 2-5). These were also the top
ranking states for on-site releases. Ranking fourth 
and fifth for total releases, on- and off-site, were 
Pennsylvania with 122.4 million pounds and 
Indiana with 109.0 million pounds. Altogether, 
eight states reported more than 100 million pounds 
in releases; the others were Illinois with 
107.7 million pounds, Tennessee with 103.9 million 
pounds, and Alabama with 102.9 million pounds. 

Texas facilities reported primarily air emissions and 
underground injection to class I wells. Air releases 
of 127.2 million pounds (51.1 million as fugitive 
emissions and 76.1 million pounds as stack 
emissions) represented 47.6% ofTexas releases. 
Underground injection of92.0 million pounds 
accounted for another 34.4%. Texas reported more 
ofboth types of release than any other state. For air 
emissions, Tennessee (84.4 million pounds) and 
Louisiana (83 .9 million pounds) ranked second and 
third. For underground injection, Louisiana 
(54.4 million pounds) and Florida (23.1 million 
pounds) followed Texas. All underground injection 
in the top three states was reported as injected to 
Class I wells. 

Facilities in California reported the largest amount 
of injection to Class II-V wells, 702,000 pounds. 
Facilities in 33 states and territories reported no 
underground injection. (Some states are not 
geologically suitable for the practice of 
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underground injection. Others have banned this 
disposal method or have never implemented an 
underground injection control program.) 

Louisiana led all states for surface water 
discharges, with 38.2 million pounds, followed by 
Pennsylvania with 22.8 million pounds and Texas 
with 18.9 million pounds. 

Facilities reported larger total on-site land releases 
in Montana than in any other state, 44.4 million 
pounds, which comprised the great majority of that 
state's releases. Arizona followed with 
37.5 million pounds and Ohio with 28.5 million 
pounds. Most of these were releases to non-RCRA 
subtitle C landfills. In five states, RCRA subtitle C 
landfills received half or more of on-site land 
releases (New York, 88.2% of on-site land 
releases, Indiana 75.6%, New Jersey 73.6%, 
Massachusetts 53.0%, and Illinois 52.2%), but 
only one of these had total on-site land releases of 
more than 10 million pounds (Illinois with 
23.9 million pounds, ranked fourth for on-site land 
releases). 

Top states for off-site transfers to disposal were 
Pennsylvania with 55.7 million pounds, Indiana 
with 34.3 million pounds, and Michigan with 
31.7 million pounds. Nearly half (45.5%) of 
Pennsylvania's releases were transferred off-site 
for disposal, as were nearly one-third (31.5%) of 
Indiana's and more than one-third (35.1 %) of 
Michigan's. These off-site releases account for 
Pennsylvania's and Indiana's ranking fourth and 
fifth among states for all releases, on- and off-site. 

TRI facilities report the specific off-site locations 
to which they are transferring TRI chemicals. For 
each state, Table 2-6 summarizes transfers to 
disposal that were sent out of state, transferred 
within the state, or received into the state from TRI 
facilities elsewhere. The state shipping the largest 
amounts ofTRI chemicals outside its borders for 
disposal was Pennsylvania, with 15.9 million 
pounds, which was 28.6% of all transfers to 
disposal from Pennsylvania facilities. States 
ranking second and third were Alabama (6.0 
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Table 2-5. TRIOn-site and Off-site Releases by State, 1996 

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

Fuglth·eor Stack or Surface RCRA Other On-site Total Transfers Total On-
Nonpolnt Air Point Air Water aassl Classll-V SubbtleC Land On-site Off-site to and Off-site 

Slate Emissions Emissions Discharges Wells Wells Landfills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pound• 

Alabama 14,679,468 64,451,577 3,530,565 0 10 737,142 6,625,949 90,024,711 12,897,823 102,922,534 
Alaska 444,665 5,433,523 1,024,160 20 400 0 6,015 6,908,783 0 6,908,783 
American Samoa 10,500 0 0 0 0 0 0 10,500 0 10,500 
Arizona 7,014,110 2,961,244 4,828 5 0 4,500 37,450,068 47,434,755 529,455 47,964,210 
Atkanm 7,489,372 20,697,670 1,399,842 1,750,002 0 129,326 1,031,917 32,498,129 1,533,946 34,032,075 
California 12,192,141 21,650,006 5,560,015 0 701,929 163,496 1,494,795 41,762,382 8,320,256 50,082,638 
Colorado 1,119,954 2,457,061 909,035 0 0 0 103,774 4,589,824 1,121,667 5,711,491 
Connecticut 2,410,477 4,059,776 658,631 0 0 10 59,251 7,188,145 997,034 8,185,179 
Delaware 650,470 2,633,596 226,013 0 0 0 26,495 3,536,574 123,446 3,660,020 
Distria of Columbia 3,900 10 300 0 0 0 5,000 9,210 250 9,460 
Florida 6,334,872 24,296,086 733,455 23,122,868 0 4,178 20,897,563 75,389,022 5,568,660 80,957,682 
Georgia 7,417,838 39,624,898 6,880,098 0 0 457,651 1,978,295 56,358,780 2,472,951 58,831,731 
Guam 0 0 3,000 0 0 0 0 3,000 0 3,000 
Hawaii 318,432 178,076 3,265 0 33,209 785 2,505 536,272 3,995 540,267 
IdAho 1,604,857 3,152,513 1,038,998 0 0 0 9,309,921 15,106,289 46,398 15,152,687 
Illinois 16,461,617 51,490,781 5,095,236 521 250 12,454,790 11,414,339 96,917,534 10,746,122 107,663,656 
Indiana 20,791,054 42,110,757 2,389,013 1,174,432 0 6,204,155 2,002,979 74,672,390 34,315,644 I 08,988,034 
Iowa 5,281,557 21,997,747 2,753,444 0 0 98,544 1,499,061 31,630,353 1,678,056 33,308,409 
KanSI!S 5,762,051 14,046,481 411,678 1,048,848 250 105,295 835,951 22,210,554 4,365,830 26,576,384 
Ke.nlucky 8,113,822 29,867,564 1,468,738 0 0 184,646 1,750,422 41,385,192 5,981,671 47,366,863 
Louisiana 15,624,901 68,249,573 38,2ll,313 54,412,356 0 73,1!6 5,534,484 182,105,743 2,432,044 184,537,787 
Maine 1,057,853 6,396,001 603,236 0 0 4,148 188,765 8,250,003 1,101,262 9,351,265 
Maryland 1,696,511 6,861,660 1,837,147 0 0 1,065 1,916,394 12,312,777 785,974 13,098,751 
Mamu:huseus 2,297,145 4,265,577 81,830 0 0 8,453 7,491 6,660,496 3,316,675 9,977,171 
Michigan 9,614,347 36,587,819 1,989,436 6,617,820 14,683 64,693 3,590,258 58,479,056 31,679,546 90,158,602 
Minnesota 3,265,430 16,453,023 322,363 0 0 3,550 79,372 20,123,738 846,841 20,970,579 
Mississippi 9,785,463 29,717,453 7,566,742 83,315 0 1,924 5,665,772 52,820,669 2,025,693 54,846,362 
Missouri 8,399,325 27,099,218 3,008,012 750 0 314,575 16,719,376 55,541,256 4,253,324 59,794,580 
Mon1ana 881,451 3,108,205 91,808 0 0 760 44,361,763 48,443,987 33,655 48,477,642 
Ncbraskll 2,538,818 5,771,457 319,530 0 0 6,000 568,617 9,204,422 3,818,356 13,022,778 
Nevada 318,825 1,037,572 0 0 0 2,800 2,331,464 3,690,661 75,975 3,766,636 
New 1Iamp5hlrc 442,696 1,766,521 30,398 0 0 0 10,845 2,250,460 217,777 2,468,237 
NewJcaey 3,945,243 6,094,664 5,357,477 4 0 684,726 245,354 16,327,468 1,749,437 18,076,905 
New Mexico 692,433 1,226,068 12 0 0 0 17,972,637 19,891,150 72,559 19,963,709 
NcwYorlc 6,074,255 20,790,492 3,879,544 262 2,308 954,758 127,225 31,828,844 3,825,159 35,654,003 
North Carolina 10,559,626 49,385,541 2,544,384 0 . 0 133,872 18,552,160 81,175,583 3,998,991 85,174,574 
North Dakota 398,228 1,605,737 317,631 0 0 0 758 2,322,354 2,766 2,325,120 
Ohio 20,232,510 50,007,417 5,740,395 13,680,825 0 1,134,058 27,364,552 118,159,757 26,980,078 145,139,835 
Oklahoma 5,056,004 16,223,849 567,182 1,007,056 2,600 24,913 101,573 22,983,177 3,438,632 26,421,809 
Oregon 10,725,114 13,293,388 2,529,329 0 0 250 2,460,571 29,008,652 727,041 29,735,693 
Pennsylvania 14,266,043 27,104,113 22,786,860 0 0 579,317 1,995,160 66,731,493 55,691,692 122,423,185 
Puel1o Rico 3,339,480 4,425,402 220,557 0 0 250 6,845 7,992,534 556,244 8,548,778 
Rhode Island 928,458 1,401,883 8,734 0 0 0 10,538 2,349,613 252,371 2,601,984 
South Carolina 8,244,215 38,349,890 2,188,612 0 0 51,437 714,777 49,548,931 7,119,229 56,668,160 
South Dcl..ota 516,550 1,140,757 3,401,460 0 0 0 1,002 5,059,769 136,305 5,196,074 
Tc:nru:ssce 15,955,870 68,465,805 1,624,484 2,256,427 0 78,708 6,495,409 94,876,703 8,997,696 103,874,399 
TCllu 51,110,064 76,109,816 18,881,567 91,979,394 0 1,631,980 13,693,639 253,406,460 14,034,326 267,440,786 
Utah 2,117,279 66,701,765 37,580 0 0 15,414 l3,ll4,111 81,986,149 903,685 82,889,834 
Vennont 100,849 202,396 122,915 0 0 0 1,351 427,511 35,338 462,849 
Vitain Islands 961,406 506,479 31,720 0 0 0 6,526 1,506,131 8 1,506,139 
Vltainla 11,367,098 40,624,192 1,190,080 5 5 762 1,016,173 54,198,315 1,893,878 56,092,193 
Washington 4,849,423 18,325,626 2,597,302 0 0 5,980 133,819 25,912,150 2,527,221 28,439,371 
\Vc:st VIrginia 4,202,081 12,360,503 8,337,073 0 0 122,693 519,919 25,542,269 3,295,461 28,837,730 
Wisconsin 4,656,892 21,988,474 2,761,776 0 0 10,249 427,823 29,845,214 17,177,877 47,023,091 
Wyomins 948,709 2,060,508 9,406 6,437,800 155 0 177,414 9,634,592 29,776 9,664,368 

TO(al 355,271,752 I ,096,818,210 173,288,209 203,572,710 756,399 26,454,969 282,608,237 2,138,770,486 294,736,096 2,433,506,582 

Note: On·sltc Releases from Section 5 and Off-site Releases from Section 6 (off-site transfers to disposal) ofFollll R 
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Table 2-6. Off-site Transfers for Disposal Sent. Out of State, Within States and Received into State, 1996 

Off-site Transfers to Disposal 

Sent Transferred Received 
State Out of State Within State Into State 

Pounds Pounds Pounds 

Alabama 6,026,440 6,871,383 1,486,832 
Alaska 0 0 0 
Anzona 81,072 448,383 341,320 
Arkansas 1,018,149 515,797 256,870 
Caltforrua 4,941,772 3,378,484 88,976 
Colorado 781,300 340,367 1,574,962 
Counectlput 643,592 353,442 233,620 
Delaware 78,550 44,896 4,103 
District ofColumbta 250 0 0 
Florida 4,306,141 1,262,519 66,248 
Georg~a 947,485 1,525,466 213,592 
Hawan 9 3,986 0 
Idaho 22,769 23,629 1,452,466 
lllm01s 2,576,099 8,170,023 5,642,106 
Indiana 4,089,152 30,226,492 2,716,060 
Iowa 1,089,765 588,291 22,098 
Kansas 1,053,498 3,312,332 182,591 
Kentucky 4,064,375 1,917,296 1,479,261 
Louisiana 955,387 1,476,657 2,141,215 
Mame 49,932 1,051,330 5,277 
Macyland 568,730 217,244 514,720 
Massachusetts 2,803,710 512,965 298,699 
Mtclugan 622,313 31,057,233 4,430,373 
Mmnesota 371,071 475,770 23,153 
MlSSlSSippl 1,446,743 578,950 80,498 
Mtssoun 2,365,525 1,887,799 429,547 
Montana 33,641 14 785,525 
Nebraska 2,984,052 834,304 20,307 
Nevada 0 75,975 3,527,608 
New Hampshire 151,415 66,362 211,235 
New Jersey 1,305,202 444,235 248,402 
New Mexico 16,634 55,925 750 
New York 1,198,106 2,627,053 7,783,226 
NorthCarolma 741,558 3,257,433 269,743 
North Dakota 658 2,108 973,089 
Oluo 4,436,753 22,543,325 18,230,605 
Oklahoma 1,717,325 1,721,307 3,716,489 
Oregon 55,757 671,284 1,196,970 
Pennsylvania 15,913,070 39,778,622 5,742,150 
Puerto Rico 2ll,462 344,782 4 
Rhode Island 174,315 78,056 172,586 
South Carolma 3,776,836 3,342,393 5,456,615 
South Dakota 21,486 114,819 2,000 
Tennessee 1,071,334 7,926,362 1,028,141 
Texas 3,232,288 10,802,038 1,782,513 
Utah 67,026 836,659 2,849,655 
Vermont 32,083 3,255 242 
VrrgJnlslands 8 0 0 
V1rg11Ua 391,888 1,501,990 11,996 
Washington 1,241,922 1,285,299 63,957 
West Virginia 1,511,751 1,783,710 47,099 
W1sconsm 240,291 16,937,586 455,761 
Wyommg 23,282 6,494 0 
Other* 3,192,717 

Total 81,453,972 213,282,124 81,453,972 

* "Other" includes waste sent to other countnes and to s1tes not tdentified by state by the reportmg fitc1hty 
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Table 2-7. TRI Other On-site Waste Management by State, 1996 

Recycled Energy Recovery Treated Total Other On-site 
State! On-site On-site On-site Waste Management 

Pounds Pounds Pounds Pounds 

Al:~bama 247,765,725 35,866,493 316,900,305 600,532,523 
Alaska 25,842 457,400 2,761,278 3,244,520 
American Samoa 0 0 0 0 
Arizona 629,813,584 695,864 7,501,763 638,0ll,2ll 
Arkansas 202,786,365 33,421,106 113,334,864 349,542,335 
California 48,933,381 18,173,050 1,102,173,175 1,169,279,606 
Colorado 18,998,219 8,287,872 8,234,284 35,520,375 
Connecticut 91,847,249 4,467,216 36,458,784 132,773,249 
Delaware 29,782,121 219,184 50,920,120 80,921,425 
District of Columbia 0 0 1,695 1,695 
Florida 133,882,239 19,362,992 131,946,077 285,191,308 
Georgia 246,187,301 48,222,623 196,531,036 490,940,960 
Guam 0 0 0 0 
Hav.'nii 6,611 0 3,590,519 3,597,130 
Idaho 176,378 26,900 17,160,464 17,363,742 
Jllinois 316,452,083 35,570,868 120,405,877 472,428,828 
lndinna 192,429,951 86,416,362 171,880,470 450,726,783 
Iowa 142,535,240 1,827,848 28,677,544 173,040,632 
Kansas 210,1I7,169 100,585,103 35,937,066 346,639,338 
Kentool:y 27D,427 ,752 70,165,040 119,641,055 460,233,847 
Louisiana 725,090,414 350,796,650 816,209,604 1,892,096,668 
Maine 10,123,918 11,099,536 63,525,017 84,748,471 
Matyland 17,008,373 13,397,901 34,005,595 64,411,869 
M&sacbusetts 23,084,234 5,223,661 27,615,676 55,923,571 
Michignn 304,344,692 87,992,757 94,427,464 486,764,913 
Minnesota 147,195,055 10,743,037 32,157,870 190,095,962 
Mississippi 215,890,406 18,567,578 104,186,585 338,644,569 
Missouri 177,893,875 79,482,408 72,793,495 330,169,778 
Montana 50,305,985 2,513,550 8,610,407 61,429,942 
Ncbrnska 18,289,870 1,499,579 6,867,436 26,656,885 
Nevada 2,125,936 0 8,595,388 10,721,324 
New Hampshire 16,867,518 1,858,325 10,301,186 29,027,029 
New Jersey 56,031,604 347,873,373 125,963,690 529,868,667 
New Mexico 1,509,122 33,800,000 1,868,997 37,178,119 
New York 176,304,149 25,633,557 112,267,207 314,204,913 
North Carolina 362,510,160 25,898,390 147,228,$00 535,637,050 
North Dakota 44,438 3,300 4,853,566 4,901,304 
Ohio 329,167,620 96,800,899 155,733,167 581,701,686 
Oklaholllll 53,640,688 52,550,449 16,068,996 122,260,133 
Oregon 33,343,531 17,268,217 61,437,014 112,048,762 
Pennsylvania 392,219,178 50,287,872 149,258,161 591,765,2ll 
Puerto Rico 24,267,097 142,187 17,004,946 41,414,230 
Rhode Island 13,987,327 226,963 7,123,050 21,337,340 
South Carolina 303,352,841 78,185,193 112,054,076 493,592,110 
South D<lkota 30,204,647 1,050,000 1,894,335 33,148,982 
Tennessee 164,053,491 49,580,975 106,752,628 320,387,094 
Texas 965,065,180 836,485,137 1,375,842,159 3,177,392,476 
Utah 9,803,457 25,620,841 317,147,921 352,572,219 
Vermont 457,075 6,200 1,026,694 1,489,969 
Virgin Islands 7ll,l24 0 10,248,528 10,959,652 
Virginia 178,353,ll0 29,707,489 317,770,559 525,831,158 
Washinaton 80,436,589 18,590,204 90,430,822 189,457,615 
West Vicginia 121,297,058 10,237,138 146,675,430 278,209,626 
Wisconsin 53,677,399 14,787,808 112,924,941 181,390,148 
Wyoming 1,770,771 62,350 4,934,435 6,767,556 

Total 7 ,842,595,142 2,761,739,445 7,139,861,921 17,744,196,508 

Note: D<lla from Section 8 ofFonn R. 
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Table 2-8. TRI Transfers Off-site for Further Waste Management by State, 1996 

Total Off-site 
Transfers 

Transfers Other Excluding 
Transfers to Energy Transfers to Transfers Off-site Transfers to 

State to Recycling Recovery Treatment toPOTWs Transfers Disposal 
Pounds Pounds Pounds Pounds Pounds Pounds 

Alabama 33,675,464 10,487,499 7,163,468 516,571 750 51,843,752 
Alaska 235,463 6,325 137 0 0 241,925 
Amencan Samoa 0 0 0 0 0 0 
Anzona 79,468,186 784,295 9,259,081 1,951,033 0 91,462,595 
Arkansas 44,916,893 6,677,636 6,119,839 122,428 250 57,837,046 
Califorma 61,488,314 8,602,952 5,054,720 13,086,610 16,705 88,249,301 
Colorado 18,194,235 4,033,682 1,230,695 795,799 5 24,254,416 
Counecttcut 24,122,459 2,226,821 6,085,697 1,304,464 250 33,739,691 
Delaware 10,054,130 1,169,726 1,299,302 4,515,982 0 17,039,140 
Dtstrict ofCo1umbm 12,151 0 5 180 0 12,336 
F1onda 17,546,126 2,201,015 7,115,310 5,617,773 0 32,480,224 
Georgta 43,272,325 9,828,150 6,065,284 2,873,071 19,456 62,058,286 
Guam 0 0 0 15,000 0 15,000 
Hawaii 53,075 0 4,557 0 0 57,632 
Idaho 600,108 154,988 89,400 274,987 ' 0 1,119,483 
Illmots 92,791,384 29,994,071 13,946,004 10,650,115 170,140 147,551,714 
Indiana 227,040,410 11,888,870 7,427,771 3,313,075 7,896 249,678,022 
Iowa 26,694,400 3,079,716 3,072,917 7,613,435 0 40,460,468 
Kansas 56,635,370 2,745,539 4,395,674 1,081,427 0 64,858,010 
Kentucky 50,702,619 9,357,605 8,070,093 1,515,709 45,591 69,691,617 
Lomstana 52,355,796 15,998,779 9,371,461 52,168 0 77,778,204 
Maine 4,949,244 379,964 308,126 181,137 0 5,818,471 
Maty1and 3,870,056 1,340,824 3,465,720 3,837,977 0 12,514,577 
Massachusetts 28,308,038 6,713,380 4,766,282 5,334,593 17,752 45,140,045 
Michigan 100,909,367 69,413,222 23,506,076 14,143,038 250 207,971,953 
Minnesota 21,696,873 2,196,764 1,014,387 8,095,891 8,636 33,012,551 
MISSiSSippi 21,598,058 2,654,505 2,122,333 628,934 8,632 27,012,462 
Mtssoun 58,339,188 23,850,564 9,826,440 6,394,678 7,890 98,418,760 
Montana 579,043 26,048 42,733 4,168 0 651,992 
Nebraska 26,709,177 446,647 216,005 618,762 250 27,990,841 
Nevada 1,635,380 9,679 18,434 21,514 0 1,685,007 
New Hampshire 12,146,978 224,756 754,064 201,695 0 13,327,493 
New Jersey 33,315,528 30,358,462 8,331,546 18,766,215 83,937 90,855,688 
NewMex1co 1,055,552 157,296 194,084 270,890 250 1,678,072 
New York 64,139,124 7,747,898 6,825,645 6,792,564 1,971,363 87,476,594 
North Carolma 79,313,339 14,071,452 8,705,633 3,077,616 0 105,168,040 
North Dakota 802,146 19,711 15,583 198,048 0 1,035,488 
Ohio 186,144,474 40,468,374 20,701,110 16,401,171 24,544 263,739,673 
Oklalioma 19,065,778 967,015 1,149,182 456,827 0 21,638,802 
Oregon 20,516,944 1,313,460 6,024,151 10,719,550 13 38,574,118 
Peunsylvama 138,842,336 17,612,095 16,632,816 8,461,731 132,237 181,681,215 
Puerto Rico 13,509,670 10,621,929 5,210,764 2,179,129 44,588 31,566,080 
Rhode Island 7,619,534 838,404 369,333 386,775 0 9,214,046 
South Carolma 96,310,411 6,142,486 6,654,915 4,282,130 18,150 113,408,092 
South Dakota 435,739 193,405 78,484 1,294,101 0 2,001,729 
Tennessee 46,687,393 6,290,202 10,324,918 5,665,208 0 68,967,721 
Texas 193,240,622 74,366,119 33,729,621 36,475,413 174,466 337,986,241 
Utah 5,02p-IX2,521,811 12,270,738 4,214,840 2,623 94,179,052 

Wyommg 317,678 3,573 3,708 266 0 325,225 

Total 2,150,593,994 477,056,570 290,096,828 23'5,813,508 3,306,380 3,156,867,280 

Note Data from Section 6 ofFonn R excludmg off-stte transfers to dtsposal Other Off-stte Transfers are transfers reported Wlthout a vahd waste management code 
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million pounds, or 46.7% of its transfers to 
disposal) and California ( 4.9 million pounds, or 
59.4%). Pennsylvania was also one of the largest 
recipient states, ranking third with 5.7 million 
pounds. The top two states receiving the largest 
amount of transfers to disposal from TRI facilities 
outside their borders were Ohio (18.2 million 
pounds) and New York (7.8 million pounds). 

Other Qn .. site Waste Management 

Texas and Louisiana also led all states for on-site 
waste management, with 3.18 billion pounds and 
1.89 billion pounds respectively (see Table 2-7). 
Ranking third was California, with 1.17 billion 
pounds. These were the only states whose facilities 
reported more than 1 billion pounds in total on-site 
waste management. In two other states, totals 
exceeded 600 million pounds: Arizona with 
638.0 million pounds and Alabama with 
600.5 million pounds. 

Treatment represented the largest on-site waste 
management option for four of the top five states. 
For Texas and Louisiana, treatment amounted to 
43.3% and 43.1 %, respectively, of on-site waste 
management. For third-ranked California, treatment 
accounted for 94.3% of the total, and for fifth
ranked Alabama 52.8%. In contrast, 98.7% of 
on-site waste management reported in Arizona, 
ranked fourth overall, was recycling. 

Texas facilities also reported the largest amounts in 
each on-site waste management activity: 965.1 mil
lion pounds recycled, 836.5 million pounds burned 
for energy recovery, and 1.38 billion pounds 
treated. Louisiana ranked second for both recycling 
(725.1 million pounds) and energy recovery 
(350.8 million pounds) and third for treatment 
(816.2 million pounds). California ranked second 
for treatment, with 1.1 0 billion pounds. 
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Transfers Qff .. site for 
Further Waste Management 

Texas also ranked first for transfers off-site 
(excluding transfers to disposal), with 
338.0 million pounds, as shown in Table 2-8. Ohio 
followed with 263.7 million pounds and Indiana 
with 249.7 million pounds. Another five states 
totaled more than 100 million pounds each in off
site transfers: Michigan (208.0 million pounds), 
Pennsylvania (181.7 million pounds), Illinois 
(147.6 million pounds), South Carolina (113.4 mil
lion pounds), and North Carolina (105.2 million 
pounds). 

In all eight of these states, most off-site transfers 
were sent for recycling. Off-site recycling ranged 
from 90.9% of transfers in Indiana to 48.5% in 
Michigan. With 227.0 million pounds, Indiana led 
all states for recycling. Texas ranked second with 
193.2 million pounds and Ohio third with 
186.1 million pounds. For energy recovery, the top 
states were Texas (74.4 million pounds), Michigan 
(69.4 million pounds), and Ohio (40.5 million 
pounds). 

Texas facilities also sent larger amounts off-site for 
treatment (33.7 million pounds) and to POTWs 
(36.5 million pounds) than facilities in any other 
state. Michigan ranked second for transfers to 
treatment with 23.5 million pounds and Ohio third 
with 20.7 million pounds. For transfers to POTWs, 
New Jersey was second (18.8 million pounds) and 
Virginia third (16.9 million pounds). 

1996 TRI Data by 
Chemical 

This section presents chemical-specific TRI data 
for 1996, including the chemicals with the largest 
releases. It also reviews data for several groups of 
TRI chemicals of particular concern: metals, 
chemicals identified as known or suspected OSHA 



carcinogens, chemicals that may adversely affect 
children's health, and pesticides. Also included is 
information about the uses, toxicity, and 
environmental fate of the TRI chemicals with the 
largest reported releases. At the end of this chapter, 
Table 2-21 presents releases, on-site waste 
management, and off-site transfer data for all TRI 
chemicals for which 1996 reports were received. 

Top 20 Chemicals for 
On- and Off-site Releases 

Table 2-9 lists the top 20 chemicals-among all 
TRI chemicals-with the largest total releases. 
With 1. 79 billion pounds in releases, these 
chemicals represented three-quarters (73.8%) of all 
on- and off-site releases reported to TRI in 1996. 
Methanol, the leading chemical, accounted for one
tenth (9.9%) of all TRI releases for the year, with 
241.4 million pounds. Other chemicals reported in 
amounts greater than 100 million pounds were zinc 
compounds (207.0 million pounds), ammonia 
(193.0 million pounds), nitrate compounds 
(163.8 million pounds), and toluene (127.4 million 
pounds). These were also the top chemicals for 
on-site releases, although zinc compounds ranked 
fifth in that category, because more than half of its 
total releases were transfers off-site to disposal. 
Information on the uses, toxicity, and 
environmental fate of these top five chemicals 
appears below. 

Methanol also led all chemicals for air releases with 
206.4 million pounds total (28.0 million pounds 
fugitive emissions and 178.4 million pounds stack 
emissions). Ammonia and toluene followed with 
154.8 million pounds and 125.4 million pounds 
total air emissions, respectively. 

More nitrate compounds, a chemical category 
added to TRI reporting in 1995, were discharged to 
surface waters than any other chemical, with 
117.7 million pounds. This amount was more than 
four times the releases to water of phosphoric acid 
(28.4 million pounds), the chemical ranked second 
for this environmental medium. Nitrate compounds 
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were also injected underground in larger amounts 
than any other chemical: 39.4 million pounds, 
virtually all to Class I wells. Ammonia and 
methanol were second and third with 24.4 million 
pounds and 24.3 million pounds, respectively, also 
predominantly to Class I wells. 

Zinc compounds led all chemicals for on-site land 
releases with 94.8 million pounds. Of that amount, 
15.0 million pounds were released to RCRA , 
subtitle C landfills. Copper compounds and man
ganese compounds were second and third for 
on-site land releases, with 48.1 million pounds and 
40.1 million pounds, respectively. Nearly 1 million 
pounds of the copper compounds were placed in 
RCRA landfills, as were 4.6 million pounds of the 
manganese compounds. 

Zinc compounds also dominated off-site transfers 
to disposal among these top 20 chemicals, with 
105.1 million pounds, more than four times the 
transfers to disposal of manganese compounds 
(26.7 million pounds) or of lead compounds 
(21.5 million pounds), ranked second and third. 

Use, Toxicity, and Environmental Fate 
Information 

TRI chemicals may cause a variety of adverse 
health and environmental effects. Information on 
use, toxicity, and environmental fate is provided 
here for the top five chemicals with the largest 
releases in 1996 (see Table 2-9). 

Methanol 

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

Toxicity. Methanol is readily absorbed from the 
gastrointestinal tract and the respiratory tract, and 
is toxic to humans in moderate to high doses. In 
the body, methanol is converted into formaldehyde 
and formic acid. Observed toxic effects at high 
dose levels include central nervous system damage 
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Table 2-9. Top 20 Chemicals with Largest Total On-site and Off-site Releases, 1996 

Air 
Fugitive or Stack or Surface Underground Injection 

CAS Nonpoint Air Point Air Water Class I Class II-V 
Number Chemical Emissions Emissions Disch,arges Wells Wells 

Pounds Pounds Pounds Pounds Pounds 

67-56-1 Methanol 27,987,712 178,370,259 7,353,977 23,801,105 499,383 

- Zinc compounds 2,327,688 3,506,502 1,065,164 129,498 0 
7664-41-7 Ammonia 35,870,521 118,910,062 8,267,591 24,180,232 225,985 

- Nitrate compounds 12,981 334,102 117,714,518 39,398,312 250 
108-88-3 Toluene 41,711,487 83,670,741 68,697 325,920 3,355 

1330-20-7 Xylene (mixed isomers) 20,296,828 62,388,723 39,902 130,351 2,620 
75-15-0 Carbon disulfide 3,212,583 69,569,637 66,555 3,788 0 

110-54-3 n-Hexane 22,361,785 49,482,089 218,217 101,579 0 
- Manganese compounds 806,259 1,020,847 1,901,227 14,880 2,808 

7782-50-5 Chlorine 1,119,170 65,308,331 465,787 74,196 0 
7647-01-0 Hydrochloric acid 1,934,070 63,180,765 4,985 260,005 0 
7664-38-2 Phosphoric acid 196,086 851,959 28,367,233 9,716 0 

78-93-3 Methyl ethyl ketone 20,641,669 38,426,835 74,989 432,767 5 

- Copper compounds 1,198,319 666,754 62,013 298,693 14,683 
75-09-2 Dichloromethane 21,519,922 31,900,543 10,060 749,507 0 

10042-5 Styrene 10,917,192 31,011,969 12,864 228,317 0 
- Glycol ethers 8,347,921 31,823,871 143,5ll 99,208 0 

- Chromium compounds 168,943 237,261 137,319 37,422 0 
74-85-1 Ethylene 16,159,552 19,627,812 25,228 0 0 

- Lead compounds 434,594 752,764 50,186 794 0 

Subtotal 237,225,282 851,041,826 166,050,023 90,276,290 749,089 

Total 355,271,752 1,096,818,210 173,288,209 203,572,710 756,399 

Not~: On-sit~ Rel~scs from Section S and OfT-site Releases from Section 6 ( off-stte transfers to disposal) of Form R. 

and blindness. Inhalation of methanol at relatively 
high doses affects the liver and blood in animals. 

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

Environmental Fate. Methanol reacts in air to 
produce fonnaldehyde, which contributes to 
fonnation of air pollutants. In the atmosphere, it 
can re.act with other chemicals or be washed out by 
rain. Methanol is readily degraded by micro
organisms in soils and surface waters. 
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Zinc Compounds 

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

Toxicity. Zinc compounds are listed on TRI pri
marily because of concerns for the toxicity of the 
parent metal, zinc. EPA has categorized zinc as a 
Group D carcinogen, meaning that sufficient 
evidence is not available to classify zinc as to its 
cancer-causing potential. EPA has established an 
oral reference does (RID) of0.3 mglkg/day for 
soluble zinc salts. Zinc has been shown to damage 
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Table 2-9. Top 20 Chemicals with Largest Total On-site and Off-site Releases, 1996, Continued 

Off-site 
On-site Land Releases Releases 
RCRA Other Total Transfers Total On-

CAS Subtitle C On-site Land On-site Off-site to and Off-site 
Number Chemical Landf'Ills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds 

67-56-1 Methanol 10,041 1,921,624 239,944,101 1,411,828 241,355;929 
- Zinc compounds 14,985,107 79,857,092 101,871,051 105,122,823 206,993,874 

664-41-7 Ammoma 444,378 3,159,106 191,057,875 1,917,792 192,975,667 
- Nitrate compounds 3,415 3,710,521 161,174,099 2,590,615 163,764,714 

108-88-3 Toluene 143,008 414,152 126,337,360 1,022,535 127,359,895 
330-20-7 Xylene (mixed isomers) 10,465 48,486 82,917,375 499,478 83,416,853 

75-15-0 Carbon disulfide 0 270 72,852,833 19,097 72,871,930 
110-54-3 n-Hexane 547 23,365 72,187,582 291,798 72,479,380 

- Manganese compounds 4,583,105 35,566,390 43,895,516 26,664,625 70,560,141 
782-50-5 Chlorine 0 312,638 67,280,122 21,045 67,301,167 
647-01-0 Hydrochlonc acid 0 23,148 65,402,973 236,994 65,639,967 
664-38-2 Phosphoric acid 43,325 31,417,396 60,885,715 2,331,930 63,217,645 

78-93-3 Methyl ethyl ketone 36,301 103,297 59,715,863 247,023 59,962,886 
- Copper compounds 968,892 47,098,824 50,308,178 6,935,031 57,243,209 

75-09-2 Dichloromethane 15 4,942 54,184,989 116,409 54,301,398 
100-42-5 Styrene 90,680 176,010 42,437,032 3,251,349 45,688,381 

- Glycol ethers 1,000 57,625 40,473,136 653,180 41,126,316 
- Chromium compounds 864,202 25,270,469 26,715,616 11,759,262 38,474,878 

74-85-1 Ethylene 7,800 280 35,820,672 10,845 35,831,517 
- Lead compounds 1,657,584 9,910,784 12,806,706 21,476,996 34,283,702 

Subtotal 23,849,865 239,076,419 1,608,268,794 186,580,655 1 '794,849 ,449 

Total 26,454,969 282,608,237 2, 138,770,486 294,736,096 2,433,506,582 

Note: On-site Releases from SectiOn 5 and Off-site Releases from SectiOn 6 (off-srte transfers to drsposal) of Form R 

the developing fetus at doses as low as 100 mg/kg/ 
day in animal studies. 

Environmental Fate. Many zinc salts are highly 
soluble in water. Zinc and its ~alts are highly toxic 
to aquatic organisms. Zinc is hkely to persist in 
water. Its concentration in aquatic tissue is expected 
to be significantly higher than its concentration in 
surrounding water. 

Ammonia 

Uses. Ammonia is used in the manufacture of 
nitrogen compounds, including chemicals used as 
fertilizers or in making nylon and plastics. It is also 

used in refrigeration, paper and pulp production, 
explosives, cleaners, and metal-treating operations. 

Toxicity. Anhydrous ammonia is a corrosive and 
severely irritating gas with a pungent odor; it is 
irritating to the skin, eyes, nose, throat, and upper 
respiratory system. 

Aqueous ammonia is moderately toxic to aquatic 
organisms. Because it is a source of nitrogen, an 
essential element for aquatic plant growth, ammo
nia may contribute to eutrophication of standing or 
slow-moving surface water, particularly in 
nitrogen-limited waters, such as the Chesapeake 
Bay. 
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Environmental Fate. Ammonia combines with 
sulfate ions in the atmosphere and is washed out by 
rainfall, resulting in rapid return of ammonia to the 
soil and surface waters. Ammonia is a central 
compound in the environmental cycling of nitrogen. 
Ammonia in lakes, rivers, and streams is converted 
to nitrate. 

Nitrate Compounds 

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

Toxicity. Nitrate compounds that are soluble in 
water release nitrate ion which can cause both 
human health and environmental effects. Human 
infants exposed to aqueous solutions of nitrate ion 
can develop a condition in which the blood's ability 
to carry oxygen is reduced. This reduced supply of 
oxygen can led to damaged organs and death. 
Because it is a source of nitrogen, an essential 
element for aquatic plant growth, nitrate ion may 
contribute to eutrophication of standing or slow
moving surface water, particularly in nitrogen
limited waters, such as the Chesapeake Bay. 

Environmental Fate. Nitrate-nitrogen is the form 
of nitrogen most available to plants. In the environ
ment, nitrate ion is taken up by plants and becomes 
part of the natural nitrogen cycle. Excess nitrate can 
stimulate primary production of plants and can 
produce changes in the dominant species of plants, 
leading to cultural eutrophication and ultimately to 
deterioration of water quality. 
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Toluene 

Uses. Toluene is a flammable liquid used in the 
manufacture of organic chemicals, as a solvent for 
paint, gums, and resins. It is also a constituent of 
gasoline. 

Toxicity. Inhalation or ingestion of toluene can 
cause headaches, confusion, weakness, and 
memory loss. Toluene may also affect the way the 
kidneys and liver function. Some studies have 
shown that unborn animals were harmed when 
high levels of toluene were inhaled by their 
mothers, although the same effects were not seen 
when the mothers were fed large quantities of 
toluene. 

Reactions of toluene in the atmosphere contribute 
to the formation of ozone in the lower atmosphere. 
Ozone can affect the respiratory system, especially 
in sensitive individuals such as asthma or allergy 
sufferers. 

Environmental Fate. As a volatile organic chemi
cal, toluene will react with other atmospheric 
components in the lower atmosphere, contributing 
to the formation of ozone and other air pollutants. 
The majority of releases to land and water will 
evaporate. Toluene may also be degraded by 
microorganisms. 

Metals and Metal Compounds 

Both metals and their metal compounds are listed 
on TRI. Releases, on-site waste management, and 
off-site transfers reported in 1996 for these chemi
cals appear in Tables 2-10 and 2-11. Under 
EPCRA section 313, facilities that manufacture, 
process, or otherwise use metal compounds report 
only the metal portion of the metal compound. For 
example, a facility that releases a copper com
pound, such as copper sulfate, would report as a 
release only the weight of the copper, not the 
weight of the entire copper compound. This is 
done to capture information on the targeted portion 
of each member of the category, so that 
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Table 2-10. TRIOn-site and Off-site Releases of Metals and Metal Compounds, 1996 

Air 

Fugitive or Stack or Surface 
Underground Injection 

Chemical 
Nonpoint Air Point Air Water Class I Class 11-V 

Emissions Emissions Discharges Wells Wells 
Pounds Pounds Pounds Pounds Pounds 

Antimony and 35,250 78,347 40,274 13,908 0 
antunony compounds 

Arsenic and 108,842 46,076 4,468 61,280 0 
arsenic compounds 

Barium and 93,581 248,867 91,867 750 0 
barium compounds 

Beryllium and 39 1,215 32 0 0 
beryllium compounds 

Cadmium and 7,890 36,774 4,624 82 0 
cadmium compounds 

Chromium and 522,191 372,505 711,411 37,431 0 
chromium compounds 

Cobalt and 23,366 40,060 32,290 15,917 0 
cobalt compounds 

Copper and 5,515,158 1,374,259 108,791 339,720 14,688 
copper compounds 

Lead and 626,869 1,178,551 62,419 794 0 
lead compounds 

Manganese and 7,558,035 1,405,101 2,018,602 14,881 2,815 
manganese compounds* 

Mercury and 12,155 4,942 541 9 0 
mercury compounds 

Nickel and 335,509 371,280 88,809 90,253 250 
nickel comgounds 

Selenium an 1,991 45,318 2,501 3,100 0 
selenium compounds 

Silver and 9,277 15,322 8,296 370 0 
silve.t: compounds 

Thallium and 0 0 0 0 0 
thallium compounds 

Zinc and 2,961,395 4,507,867 1,077,226 129,498 0 
zinc compounds** 

Total 17,811,548 9,726,484 4,252,151 707,993 17,753 

Note: 0~-site Releases from Section 5 and Off-site Releases from Section 6 ( off-stte transfers to disposal) ofForm R 
*One fucility reported 6,211,171 pooods offugttive air emisstons of manganese m error for 1996, the correct amoootls 750 pounds Fugttive air eo:usstons for 
maganese and maganesecompounds should be 1,347,614 pooods 
**Only fume and dust furms ofzmc metal are reportable. 

information on the listed portion of the compound 
is collected in TRI. 

Metals (including the metal portion of metal com
pounds) differ from other TRI chemicals because 
they do not degrade and are not destroyed. Other 
TRI-listed chemicals can be destroyed by sunlight, 
heat, microorganisms, or other chemicals. Although 
metals cannot be destroyed, they may be converted 
to a less toxic form. For example, many facilities 
convert hexavalent chromium (a known 
carcinogen) to the less toxic trivalent form before 
releasing or transferring it to off-site locations. 

Other metal waste may be treated before disposal so 
that the metal will be less likely to be transported 
through soils. Although such treatment may limit 
the availability of the metal to the environment, it 
does not destroy the metal. 

Releases of TRI metals and metal compounds in 
1996 totaled 217.9 million pounds, as shown in 
Table 2-10. Note that a few other metals [for 
example, aluminum (fume or dust) and certain 
metal-containing pesticides] are also reportable to 
TRI, but are not included in this table because they 
do not have associated compound categories. The 
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Table 2·10. TRIOn-site and Off-site Releases of Metals and Metal Compounds, 1996, Continued 

Off-site 
On-site Land Releases Releases 

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

Chemical Landiills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds 

Antimony and 107,945 1,876,063 2,151,787 4,419,320 6,571,107 
antimony compounds 

Arsenic and 16,091 1,833,695 2,070,452 1,243,489 3,313,941 
arsenic compounds 

Barium and 66,678 1,773,639 2,275,382 4,701,773 6,977,155 
barium comdounds 

Beryllium an 28,000 19,428 48,714 3,030 51,744 
beryllium compounds 

Cadmium and 58,179 495,268 602,817 938,552 1,541,369 
cadmium compounds 

Chromium and 1,196,377 25,703,645 28,543,560 16,744,943 45,288,503 
chromium compounds 

Cobalt and 39,040 248,330 399,003 699,089 1,098,092 
cobalt compounds 

Copper and 1,375,076 50,045,648 58,773,340 21,428,628 80,201,968 
cogper compounds 

Lea and 1,782,543 13,196,913 16,848,089 23,220,634 40,068,723 
lead compounds 

Manganese and 4,627,631 45,562,235 61,189,300 40,570,018 101,759,318 
manganese compounds* 

Mercury and 6 531 18,184 25,884 44,068 
mercury compounds 

Nickel and 156,007 3,803,581 4,845,689 8,238,804 13,084,493 
nickel comgounds 

Selenium an 0 211,266 264,176 62,275 326,451 
selenium compounds 

Silver and 0 51,999 85,264 31,868 117,132 
silver compounds 

Thallium and 0 0 0 0 0 
thallium compounds 

Zinc and 15,006,828 
zinc compounds** 

86,635,257 110,318,071 I 07,600,650 217,918,721 

Total 24,460,401 231,457,498 288,433,828 229,928,957 518,362,785 

Note: On-site RelusllS from Section 5 and Off-site Releases from Section 6 ( off-stte tmnsfers to disposal) ofForm R 
*One facility reported 6,211,171 pounds offugib.ve air emissions of manganese m error for 1996, the correct amount ts 750 pounds Fugttlve a~reunsstons for 
manganescandmang:mesecompomtdsshouldbel,347,614pounds. 
••Only fume and dust forms of zinc metal are reportable. 

large majority (88. 7%) of on-site releases of metals 
and metal compounds were land releases. Off-site 
transfers to disposal are also often land releases. 
For metals and metal compounds, on-site land 
releases and off-site disposal together accounted 
for 93.7% of total releases. Zinc and its 
compounds and manganese and its compounds 
together accounted for 61.7% of on- and off-site 
releases presented in Table 2-1 0; 1 compounds of 

1 Tile CITOr reported on Table 2-10 makes no significant difference (0.5%) in 
this analysis. 

38 

both metals were among the top 20 TRJ chemicals 
for releases (see Table 2-9). 

On-site waste management ofmetals and metal 
compounds totaled 2. 06 billion pounds in 1996, as 
shown in Table 2-11. By far the largest portion of 
this was recycled, 1.98 billion pounds or 96.0% of 
the total. Similarly, of the 1.81 billion pounds of 
metals and metal compounds sent off-site for 
further waste management, recycling accounted for 
1.73 billion pounds or 95.4%. Copper and its 
compounds ranked first for recycling both at the 
facility and at other locations, with 926.9 million 
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Table 2-11. TRI Other On-site Waste Management and Transfers Off-site for Further Waste Management of Metals 
and Metal Compounds, 1996 

Total 
Energy On-site 

Recycled Recovery Treated Waste Transfers 
Chemical On-site On-site* On-site Management to Recycling 

Pounds Pounds Pounds Pounds Pounds 

Antlmony and 9,687,071 109,302 1,314,869 11,111,242 5,814,806 
antimony compounds 

Arsenic and 6,123,353 0 162,032 6,285,385 1,119,459 
arsemc compounds 

Barium and 37,231,106 220,521 6,952,920 44,404,547 2,864,642 
banum compounds 

Berylhum and 38,389 0 921 39,310 111,128 
beryllium compounds 

Cadtmumand 8,335,956 0 136,455 8,472,411 1,105,529 
cadtnium compounds 

Chromium and 55,956,018 61,449 5,735,179 61,752,646 113,926,660 
chronnum compounds 

Cobalt and 3,993,972 0 1,254,768 5,248,740 8,639,502 
cobalt compounds 

Copper and 926,877,740 123,156 47,438,898 974,439,794 733,814,441 
copper compounds 

3,753,868 Lead and 605,496,338 89,267 609,339,473 319,323,729 
lead compounds 

168,490,945 Manganese and 167,198,587 21,216 1,271,142 142,331,048 
manganese compounds 

Mercury and 850,230 0 4,115 854,345 25,748 
mercury compounds 

N1ckel and 42,663,278 54,474 3,716,271 46,434,023 98,921,322 
mcke1 compounds 

Selemumand 601,563 0 29 601,592 133,241 
selemum compounds 

Silver and 1,180,088 0 3,994,082 5,174,170 3,055,284 
stlver compounds 

Thallium and 0 0 0 0 0 
thalhum compounds 

Zmcand 110,195,972 102,429 5,650,980 115,949,381 298,971,948 
zinc compounds** 

Total 1,976,429,661 781,814 81,386,529 2,058,598,004 1 '730, 158,487 

Note: On-site Waste Management data from Sectlon 8 and Transfers Off-site for Further Waste Management from Sectton 6 (excludmg off-s1te 
transfers to disposal) ofForm R Other Off-s1te Transfers are transfers reported Without a valtd waste management code 
*Metals do not burn and do not contnbute to combustton Therefore, metals should not be reported as combusted for energy recovery Any value other 
than zero represents nusreportmg 
**Only fume and dust furms of zmc metal are reportable 

pounds recycled on-site and 733.8 million pounds 
off-site. 

Some facilities reported transfers of metals in 
waste off-site for treatment by POTWs. Treatment 
processes employed at POTWs may remove the 
metal from a waste stream or convert the metal 
into a less toxic form, but they do not destroy the 
metaL For example, public sewage treatment 
plants will remove some fraction of the metals 
during treatment of the waste stream when 
removing solid materials. The amounts removed 

are then generally sent to a landfill for disposal. 
The metal waste that is not removed remains in the 
wastewater and will pass through the treatment 
plant and into the aquatic environment. 

OSHA Carcinogens 

Some chemicals are listed in TRI because they are 
either known human carcinogens or suspect 
carcinogens (see Box 2-4). Known human carcino
gens are those that have been shown to cause 
cancer in humans. Suspect carcinogens are those 
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Table 2-11. TRI Other On-site Waste Management and Transfers Off-site for Further Waste Management of Metals 
and Metal Compounds, 1996, Continued 

Total Transfers 
Transfers Other for Further 
to Energy Transfers to Transfers Off-site Waste 

Chemical Recovery* Treatment toPOTWs Transfers Mangement 
Pounds Pounds Pounds Pounds Pounds 

Antimony and 97,012 902,319 116,956 2 6,931,095 
antimony compounds 

2,934,821 Arsenic and 326 1,814,504 532 0 
arsenic compounds 

Barium and 228,123 1,759,760 393,780 2,941 5,249,246 
barium comdounds 

Beryllium an 0 4,566 1 0 115,695 
beryllium compounds 

Cadnlium and 1,613 227,611 3,147 1 1,337,901 
cadmium compounds 

Chromium and 56,368 3,971,183 297,040 5,441 118,256,692 
chromium compounds 

Cobalt and 2,020 126,429 13,966 47,000 8,828,917 
cobalt compounds 

Copper and 83,758 3,109,147 526,578 18,163 737,552,087 
cogpercompounds 

Lea and 74,305 14,078,006 47,511 728,614 334,252,165 
lead compounds 

Manganese and 259,552 7,664,467 395,643 60,863 150,711,573 
manganese compounds 

Mercury and 500 14,441 15 0 40,704 
mercury compounds 

102,110,646 Nickel and 71,961 2,924,939 180,123 12,301 
nickel comgounds 

Selenium an 5,455 45,098 426 8,464 192,684 
selenium compounds 

Silver and 0 35,562 2,648 257 3,093,751 
silver compounds 

Thallium and 0 5 0 0 5 
thallium compounds 

Zinc and 372,253 43,049,381 429,381 71,441 342,894,404 
zinc compounds** 

Total 1,253,246 79,727,418 2,407,747 955,488 1,814,502,386 

Note: On-site Waste Management data from Section 8 and Transfers Off-site for Further Waste Management from Sectlon 6 ( excludmg off-s1tetransfers 
to disposal) ofFonn R. OlherOff-site Transfers are transfers reported wtlhout a vahd waste management code 
•Metal$ do not bum and do not contribute to combusllon. Therefore, metals should not be reported as combusted for energy recovery Any value olher than 
zero rqvescnts misrcporting. 
•• Only fume and dust fonns of zinc metal are reportable. 

chemicals that have been shown to cause cancer in 
animals. TRI thresholds for reporting known and 
suspect carcinogens in mixtures are lower than for 
other substances. Table 2-12 shows releases for 
these chemicals. 

Clarification of the Basis for Carcinogen 
Listings on the EPCRA Section 313 List of 
Toxic Chemicals 

Under section 313, a chemical does not have to be 
counted towards threshold and release calculations 
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if it is present in a mixture below a certain con
centration. This is known as the section 313 "de 
minimis" concentration in mixture. When the 
section 313 rule was developed, EPA adopted the 
de minimis percentages from the Occupational 
Safety and Health Administration's (OSHA) 
Hazard Communication Standards (29 CFR 
1910.1200), because much ofthe information that 
industry would have relating to chemicals in mix
tures would most likely be from the material safety 
data sheet (MSDS) on that mixture. The OSHA de 
minimis limitation is 0.1% if the chemical is a 
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Box 2-4. Basis of OSHA Carcinogen Listing for Individual Chemicals 
. 

Chemical IARC NTP OSHA Chemical IARC NTP OSHA 

Acetaldehyde 2B p - 2,4-D chlorocrotyl ester:!: 2B - -
Acetamide 2B - - 2,4-D 2-ethylhexyl ester:!: 2B - -
2-Acetylaminofluorene - p z 2,4-D 2-ethyl-4-methylpentyl ester:!: 2B - -

Acrylamide 2A p - 2,4 -Diammoanisole 2B - -
Acrylonitrile 2A p z 2,4-Diammoanisole sulfate - p -

2-Aminoanthraquinone - p - 4,4'-Diaminodtphenyl ether 2B - -
4-Aminoazobenzene 2B - - 2,4-Diaminotoluene 2B p -

4-Aminobiphenyl 1 K z Diammotoluene(mixed isomers) 2B p -

1-Amino-2-methylanthraquinone - p - 1 ,2-Dibromo-3-chloropropane 2B p z 
Amitrole 2B p 1 ,2-Dibromoethane 2A p -
o-Anisidine 2B - - 1 ,4-Dichlorobenzene 2B p -
o-Anisidine hydrochloride - p - Dichlorobenzene (mixed isomers) 2B p -
Arsenic and inorganic arsenic compounds J Kt z 3,3'-Dtchlorobenzidine 2B p z 
Asbestos (friable) 1 K z 3,3'-Dichlorobenzidinedthydrochloride 2B p -

Atrazine 2B - - 3,3'-Dtchlorobenzidine sulfate 2B p -

Benzene 1 K z 1 ,2-Dtchloroethane 2B p -

Benzidme 1 K z Dichloromethane 2B p -
Benzoic trichloride 2B p - trans-1 ,3-Dtchloropropene 2B - -
Beryllium and beryllium compounds 1 Pt - 1 ,3-Dichloropropylene 2B p -
Bis( chloromethyl)ether 1 K z Dichlorvos 2B - -
1 ,3-Butadiene 2A p - Diepoxybutane 2B p -
C.I. Acid Red 114 2B 

~ Di-(2-ethylhexyl)phthalate 2B p - - -

C I Direct Black 38 2A p - Diethyl sulfate 2A p -

C I. Direct Blue 6 2A p - Diglycidyl resorcmol ether 2B p -
C I. Drrect Brown 95 2A - - Drhydrosafrole 2B - -
C.I. Food Red 5 2B - - 3,3'-Drmethoxybenzidine 2B p -
C.I. Solvent Yellow 34 (Auramine) 2B - - 3,3'-Dimethoxybenzidmedihydrochloride 2B p -
Cadmmm and cadmium compounds 1 Pt - 3,3'-Dimethoxybenzidine hydrochloride 2B p -
Carbon tetrachloride 2B p - 4-Dimethylaminoazobenzene 2B p z 
Chlordane 2B - - 3,3'-Drmethylbenzidme 2B p -
Chlorendrc actd 2B p - 3,3'-Dimethylbenzrdme dihydrochloride 2B p -
p-Chloroaniline 2B - - 3,3'-Dimethylbenzrdme drhydrofluoride 2B p -
Chloroform 2B p - Dimethylcarbamyl chloride 2A p -
Chloromethyl methyl ether 1 K z N,N-Dimethylformamtde 2B - -
3-Chloro-2-methyl-1-propene - p - 1,1-Dimethylhydrazine 2B p -
Chlorophenols 2B - - Dimethyl sulfate 2A p -
p-Chloro-o-tolmdine 2B - - 1,4-Dioxane 2B p -
Chrommm (VI) compounds 1 K - 1 ,2-Diphenylhydrazine - p -

Cobalt and cobalt compounds 2B - - 2,4-D isopropyl ester:!: 2B - -

Creosote 2A - - 2,4-DP:I: 2B - -
p-Crestdine 2B p - 2,4-D propylene glycol butyl ether ester:!: 2B - -

Cup ferron - p - 2,4-D sodium salt:!: 2B - -
2,4-D:I: 2B - - Epichlorohydrin 2A p -

2,4-D butoxyethyl ester:!: 2B - - Ethyl acrylate 2B p -
2,4-D butyl ester:!: 2B - - Ethyleneimine - - z 

Note The bstofTRI chenucals meeting the OSHA carcmogen standard and, therefore, reported when m a nuxture at a concentration level below the de mzmmzs level 

IARC 
NTP 
OSHA 

t 
:j: 

ofO 1%, has been updated, and this list reflects the update , 
1-The chenucalrs carcmogemc to humans, 2A-The chenucalrs probably carcmogemc to humans, 28-The chenucalrs possrbly carcmogemc to humans 
K-The chenucalrs known to be carcinogemc; P-The chenucal may reasonably be anticipated to be carcmogemc 
Z-The chenucal appears at 29 CFR Part 1910 Subpart Z 
Certam compounds 
Chlorophenoxy herbicides (IARC 2B) 
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Box 2-4. Basis of OSHA Carcinogen Listing for Individual Chemicals, Continued 

Chemical IARC NTP OSHA Chemical IARC NTP OSHA 

Ethylene oxide 1 p z BenzoG)fluoranthene 2B p -

Ethylene thiourea 2B p - Benzo(k)fluoranthene 2B - -

Fonnaldchydc 2A p z Benzo(rst)pentaphene 2B - -
Heptachlor 2B - - Benzo( a)pyrene 2A p -
Hcxachlorobcnzene 2B p - Dr benz( a,h)acridine 2A p -
Hcxamcthylphosphoramide 2B p - Dr benz( aj)acridine 2B p -
Hydrazinc 2B p - Drbenzo( a,h)anthracene 2B p -
Hydrazinc sulfate - p - 7H-Dibenzo( c,g)carbazole 2B p -
l.cad and inorganic lead compounds 2B - z Drbenzo( a,e )pyrene 2B p -
Lindane 2B p - Drbenzo( a,h)pyrene 2B p -
Mecopropt 2B - - Drbenzo( a,l)pyrene 2B p -
Mcthoxonet 2B - - 7,12-Dimethylbenz(a)anthracene 2B - -

Mcthoxone sodium salt:!: 2B - - Indeno[ 1 ,2,3-cd]pyrene 2B p -
4,4-Mcthylcnebis (2-chloroaniline) 2A p - 5-Methylchrysene 2B p -
4,4'-Mcthylenebis (N,N-dimethyl) 2B p - 1-Nitropyrene 2B - -

bcnzencrunine Potassium bromate 2B - -
4,4'-Mcthylencdinniline 2B p z Propane sultone 2B p -
Michler's ketone - p - beta-Propiolactone 2B p z 
Mustard gas 1 K - Propyleneimme 2B p -
alpha-Naphthylamine - - z Propylene oxide 2B p -
bcta-Nnphthylnmine 1 K z Saccharin (manufacturing) 2B p -
Nickel 2B p - Safrole 2B p -
Nickel compounds 1 Pt - Sodium o-phenylphenoxrde 2B - -
Nitrilotriacctic acid - p - Styrene 2B - -
4-Nitrobiphcnyl - - z Styrene oxide 2A - -
Nitrofen 2B p - Tetrachloroethylene 2B p -
Nitrogen mustard 2A - - Thioacetamide 2B p -
2-Nitropropane 2B p - 4,4'-Thiodraniline 2B p -
N-Nitrosodi-n-butylarnine 2B p - Thiourea 2B p -
N·Nitrosodicthylarnine 2A p - Toluene-2,4-diisocyanate 2B p -
N·Nitrosodimethylamine 2A p z Toluene-2,6-drisocyanate 2B p -
N-Nitrosodi-n-propylnmine 2B p - Toluene drisocyanate (mrxed rsomers) 2B p -
N-Nitroso-N-ethylurea 2A p - a-Toluidine 2B p -
N-Nitroso-N-methylurea 2A p - o-Toluidine hydrochloride - p -
N-Nitrosomcthylvinylamine 2B p - Toxaphene 2B p -
N-Nitrosomorpholine 2B p - Trichloroethylene 2A - -
N-Nitrosonomicotine 2B p - 2,4,6-Tnchlorophenol 2B p -
N-Nitrosopiperidine 2B p - 1 ,2,3-Tnchloropropane 2A - -
Pentachlorophenol 2B - - Tris(2,3-drbromopropyl)phosphate 2A p -
Phenytoin 2B p - Trypanblue 2B - -
Polybrominatcd biphenyls (PBBs) 2B p - Urethane 2B p -
Polychlorinated biphenyls (PCBs) 2A p - Vinyl acetate 2B - -
Polycyclic aromatic compounds (P ACs): Vinyl bromrde 2A - -

Bcnz(a)nnthrocene 2A p - Vinyl chlonde I K z 
Bcnzo(b)fluoranthene 2B p - 2,6-Xylidine 2B - -

Note: The list ofTRI chemicals meeting the OSHA carcinogen standard and, therefore, reported when m a mrxture at a concentration level below the de mzmmus 
level ofO.l %, has been updated, and this list reflects the update. 

!ARC: 1-The chemical is carcinogenic to humans; 2A-The chemical is probably carcmogemc to humans, 2B-The che!Ulcalts posstbly carcmogemc to humans 
NTP. K-The chemical is known to be carcinogenic, P-The chemical may reasonably be anttctpated to be carcmogemc. 
OSHA: z-Thcchemicalappears at29CFRPart 1910 SubpartZ. 

t Certain compounds. 
:t Chlorophenoxy herbicides (IARC 28). 
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Chapter 2-1996 TRI Releases and Transfers 

Table 2-12. TRIOn-site and Off-site Releases of OSHA Carcinogens, 1996 
' 

Air 

Fugitive or Stack or Surface Underground Injection 

CAS Nonpoint Air Point Air Water Class I Class 11-V 
Number Chemical Emissions Emissions Discharges Wells Wells 

Pounds Pounds Pounds Pounds Pounds 

75-07-0 Acetaldehyde 1,637,438 10,938,582 198,485 468,662 0 
60-35-5 Acetamide 5 14 2 1,169,000 0 
79-06-1 Acrylamide 2,751 8,949 3,653 5,748,154 0 

107-13-1 Acrylonitrile 291,729 1,003,720 590 3,595,236 0 
60-09-3 4-Ammoazobenzene 0 0 0 203 0 
92-67-1 4-Ammobiphenyl 0 0 0 2 0 
90-04-0 o-AnlSldme 1,443 74 28 0 0 

7440-38-2 Arsemc 32,882 6,590 421 0 0 
1332-21-4 Asbestos (frmble) 1,398 1,362 2 0 0 
1912-24-9 Atrazme 5,067 21,944 1,326 1 0 

71-43-2 Benzene 3,365,712 4,753,759 27,376 312,016 750 
98-07-7 Benzmc tnchlonde 7,925 66 16 0 0 

7440-41-7 Beryllium 9 850 31 0 0 
- Beryllium compounds 30 365 1 0 0 

542-88-1 Bis( chloromethyl) ether 0 0 0 0 0 
106-99-0 1,3-Butadtene 1,429,487 1,296,809 11,001 1,000 0 

7440-43-9 Cadmium 1,926 2,849 1,010 0 0 
- Cadmmm compounds 5,964 33,925 3,614 82 0 

56-23-5 Carbon tetrachlonde 140,533 210,317 215 44,515 0 
57-74-9 Chlordane 660 0 95 0 0 

115-28-6 Chlorendic acid 0 43 0 0 0 
106-47-8 p-Chloroaniime 97 47 407 0 0 
67-66-3 Chloroform 3,086,308 6,235,110 340,396 45,387 0 

107-30-2 Chloromethyl methyl ether 199 2,642 7 0 0 
563-47-3 3-Chloro-2-methyl-1-propene 331 22,676 0 0 0 

- Chlorophenols 1,851 2,924 13 113,554 0 
7440-48-4 Cobalt 19,372 13,129 4,330 0 0 

- Cobalt compounds 3,994 26,931 27,960 15,917 0 
8001-58-9 Creosote 382,479 555,535 9,114 0 0 

120-71-8 p-Crestdme 1,665 1,800 0 0 0 
135-20-6 Cupferron 0 0 0 0 0 
94-75-7 2,4-D (acetic actd) 2,218 3,771 832 0 0 

1929-73-3 2,4-D butoxyethyl ester 262 401 0 0 0 
1928-43-4 2,4-D 2-Ethylhexyl ester 2,160 1,065 5 0 0 

101-80-4 4,4'-Diammodtphenyl ether 9 7 182 0 0 
95-80-7 2,4-Dmrmnotoluene 211 1,364 0 0 0 

25376-45-8 Diarmnotoluene (mixed isomers) 10,404 6,845 590 7,600 0 
106-93-4 1,2-Drbromoethane 6,503 2,207 7 24 0 
106-46-7 1,4-Dichlorobenzene 93,651 142,851 1,881 2,000 0 

25321-22-6 Dichlorobenzene (mixed Isomers) 239 13,808 0 0 0 
91-94-1 3,3 '-Dichlorobenztdine 1 1 0 - 0 0 

612-83-9 3,3'-Drchlorobenzidme dlhydrochlonde 0 5 0 0 0 
64969-34-2 3,3'-Dichlorobenzidme sulfate 0 0 0 0 0 

107-06-2 1 ,2-Dichloroethane 434,047 610,525 1,848 5,126 0 
75-09-2 Dichloromethane 21,519,922 31,900,543 10,060 749,507 0 

10061-02-6 trans-! ,3-Dichloropropene 810 30 0 0 0 
542-75-6 1 ,3 -Drchloropropylene 8,686 761 1,270 0 0 

62-73-7 Dichlorvos 5 250 5 0 0 
117-81-7 Di-(2-ethylhexyl) phthalate 80,785 383,644 274 0 0 
64-67-5 Diethyl sulfate 3,024 184 0 0 0 

101-90-6 Dtglyctdyl resorcinol ether 255 255 0 0 0 
94-58-6 Dlhydrosafrole 533 300 0 0 0 

119-90-4 3,3'-Drmethoxybenzrdme 0 0 0 0 0 
20325-40-0 3,3 '-Dimethoxybenztdme dlhydrochlonde 2 8 0 0 0 

119-93-7 3,3'-Dimethylbenztdme 3 3 25 0 0 
612-82-8 3,3'-Drmethylbenzrdme dlhydrochlonde 0 0 0 0 0 

68-12-2 N,N-Drmethylforrnarmde 368,967 1,282,686 43,956 1,220,000 0 
57-14-7 1,1-Dimethyl hydrazme 259 43 0 0 0 

Note: On-site Releases from Section 5 and Off-site Releases from Section 6 ( off-srte transfers to drsposal) of Form R 
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f) Chapter 2-1996 TRI Releases and Transfers 

Table 2-12. TRIOn-site and Off-site Releases of OSHA Carcinogens, 1996, Continued 

On-site Releases to Land r= 
RCRA Other Total Transfers Total On-

CAS Subtitle C On-site Land On-site Off-site to and Off-site 
Number Chemical Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds 

75-07.0 Acetaldehyde 121 16,679 13,259,967 2,463 13,262,430 
00·35-5 Acetamide 0 0 1,169,021 0 1,169,021 
79-06-1 Accylamide 149,156 0 5,912,663 301,575 6,214,238 

107-13-1 Accylonitrile 5 297 4,891,577 6,639 4,898,216 
00-09-3 4-Aminoazobenzene 0 0 203 0 203 
92·67-1 4-Aminobiphenyi 0 0 2 0 2 
90-04-0 o-Anisidine 0 0 1,545 l 1,546 

7440-38-2 Arsenic 2,181 96,577 138,651 47,420 186,071 
1332·21-4 Asbestos (fiiable) 26,010 453,549 • 482,321 3,316,112 3,798,433 
1912·24-9 Atrazine 0 614,353 642,691 188,963 831,654 

71-43-2 Benzene 28,841 47,316 8,535,770 65,750 8,601,520 
98.07-7 Benzoic trichloride 0 0 8,007 0 8,007 

7440-41-7 Becyllium 28,000 3,240 32,130 1,590 33,720 
- Becyllium compounds 0 16,188 16,584 1,440 18,024 

542-88-1 Bis(chloromethy1) ether 0 0 0 0 0 
106-99-0 1,3-Butadiene 110 153 2,738,560 4,790 2,743,350 

7440-43-9 Cadmium 4,561 46,859 57,205 39,864 97,069 

- Cadmium compounds 53,618 448,409 545,612 898,688 1,444,300 
56·23·5 Carbon tetrachloride 0 0 395,580 9,245 404,825 
57-74-9 Chlordane 0 0 755 0 755 

115-28-6 Chlorendic acid 0 0 43 0 43 
106-47-8 p-Chloroaniline 0 5 556 0 556 
67-66·3 Chloroform 25,156 7,553 9,739,910 38,868 9,778,778 

107-30-2 Ch1oromethyl methyl ether 0 0 2,848 70 2,918 
563-47-3 3-Chloro-2-methyl-l-propene 0 0 23,007 0 23,007 

- Chlorophenols 0 0 118,342 2,290 120,632 
7440-48-4 Cobalt 9,683 57,053 103,567 139,708 243,275 

- Cobalt compounds 29,357 191,277 295,436 559,381 854,817 
8001·58·9 Creosote 460 250 947,838 7,333,126 8,280,964 

120·71·8 p-Cresidine 0 0 3,465 0 3,465 
135-20-6 Cup ferron 0 0 0 0 0 
94-75-7 2,4-D (acetic acid) 250 5 7,076 6,017 13,093 

1929-73-3 2,4-D butoxyethy1 ester 0 0 663 0 663 
1928-43-4 2,4-D 2-Ethylhexyl ester 0 0 3,230 2,077 5,307 
101-80-4 4,4'-Diaminodiphenyl ether 0 0 198 53 251 
95-80-7 2,4-Diaminotoluene 0 0 1,575 0 1,575 

25376-45-8 Diaminotoluene (mixed isomers) 0 10 25,449 23,286 48,735 
106-93-4 1 ,2-Dibromoethane 0 1 8,742 0 8,742 
106-46-7 1 ,4-Dichlorobenzene 0 480 240,863 0 240,863 

25321-22-6 Dichlorobenzene (mixed isomers) 0 0 14,047 10 14,057 
9!-94-1 3,3'-Dichlorobenzidine 0 0 2 5,550 5,552 

612-83·9 3,3'-Dichlorobenzidine dihydmchloride 0 0 5 0 5 
64969-34-2 3,3'-Dichlorobenzidinesulfate 0 0 0 0 0 

107-06-2 I ,2-Dichloroethane 25,000 250 1,076,796 91,249 1,168,045 
75.09-2 Dichloromethane 15 4,942 54,184,989 116,409 54,301,398 

I 0061.02-6 trans·l ,3-Dichloropropene 0 0 840 0 840 
542-75-6 1,3-Dich1oropropylene 0 0 10,717 0 10,717 

62-73-7 Dichlorvos 0 0 260 1,228 1,488 
117-81-7 Di{2-ethylbexyl) phthalate 264 70,047 535,014 1,762,843 2,297,857 
64-67-5 Diethyl sulfate 0 0 3,208 47 3,255 

101·90-6 Diglycidyl resorcinol ether 0 0 510 0 510 
94-58-6 Dihydrosafrole 0 0 833 0 833 

119-90-4 3,3'-Dimethoxybenzidine 0 0 0 0 0 
20325-40-0 3,3'·Dimethoxybenzidine dthydrochloride 0 0 10 0 10 

119-93-7 3,3'-Dimethylbenzidine 0 0 31 229 260 
612-82-8 3,3'-Dimethylbenzidinedthydrochloride 0 0 0 0 0 

68·12-2 N,N-Dimethylformamide 1,350 278 2,917,237 184,053 3,101,290 
57-14-7 1, !-Dimethyl hydrazine 0 1 303 425 728 

Note: On-site Releases from Section 5 and Off-site Releases from Section 6 ( off-stte transfers to diSposal) ofForm R. 
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Chapter 2- 1996 TRI Releases and Transfers 

Table 2-12. TRI On-site and Off-site Releases o1f OSHA Carcinogens, 1996, Continued 

Air 

Fugitive or Stack or Surface 
Underground Injection 

CAS Nonpoint Air Point Air Water Class I Class II·V 
Number Chemical Emissions Emissions Discharges Wells Wells 

Pounds Pounds Pounds Pounds Pounds 

77-78-1 Dimethyl sulfate 4,977 819 0 0 0 
123-91-1 1,4-Droxane 41,019 78,937 226,998 0 0 
120-36-5 2,4-DP 257 255 0 0 0 

2702-72-9 2,4-D sodtum salt 0 0 0 0 0 
106-89-8 Epichlorohydnn 246,Q61 84,963 20,735 0 0 
140-88-5 Ethyl acrylate 88,053 98,738 199 0 0 
151-56-4 Ethylenetmme 0 2 0 0 0 
75-21-8 Ethylene oxtde 436,537 352,902 4,474 22,200 0 
96-45-7 Ethylene thiourea 5 263 0 0 0 
50-00-0 Formaldehyde 1,779,994 9,639,206 320,003 9,403,275 0 
76-44-8 Heptachlor 198 0 5 0 0 

118-74-1 Hexachl9robenzene 115 105 274 717 0 
302-01-2 Hydrazme 7,797 2,646 23 0 0 

10034-93-2 Hydrazme sulfate 0 0 0 350,000 0 
7439-92-l Lead 192,275 425,787 12,233 0 0 

58-89-9 Lmdane 255 255 5 0 0 
93-65-2 Mecoprop 520 1,170 0 0 0 
94-74-6 Methoxone 271 761 250 0 0 

101-14-4 4,4'-Methy1enebts(2-chloroamhne) 251 255 0 0 0 
101-61-1 4,4'-Methylenebis(N,N-dimethyl) benzenea 0 l 0 0 0 
101-77-9 4,4'-Methylenedtandine 8,227 1,535 23 41,120 0 
505-60-2 Mustard gas 0 0 0 0 0 
134-32-7 a1pha-Naphthylamme 0 0 0 0 0 

7440-02-0 Nickel 256,602 125,2ll 28,163 4,225 0 
- Ntckel compounds 78,907 246,069 60,646 86,028 250 

139-13-9 Nttnlotnacebc actd 10 0 78 1,500 0 
79-46-9 2-Nttropropane 19,226 15,062 2,790 0 0 
59-89-2 N-Nttrosomorpholme 0 0 0 0 0 
87-86-5 Pentachlorophenol 8,164 4,977 8,236 0 0 
57-41-0 Phenytom 0 0 0 0 0 

- Po1ybrommated btphenyls 0 250 0 0 0 
1336-36-3 Polychlormated biphenyls (PCBs) 5 250 0 0 0 

- Polycychc aromatic compounds 121,107 521,753 8,079 0 0 
7758-01-2 Potassium bromate 5 0 0 0 0 
1120-71-4 Propane sultone 0 0 0 0 0 

75-55-8 Propylenetmine 366 36 0 0 0 
75-56-9 Propylene oxtde 226,160 354,701 45,393 12,141 0 
81-07-2 Saccharin (manufacturing) 210 33 0 0 0 
94-59-7 Safrole 500 5 0 0 0 

100-42-5 Styrene 10,917,192 31,011,969 12,864 228,317 0 
96-09-3 Styrene oxrde 7 24 0 0 0 

127-18-4 Tetrachloroethylene 3,095,666 4,765,504 1,311 13,436 0 
62-56-6 Thiourea 1,093 119 339 5,000 0 

584-84-9 Toluene-2,4-dusocyanate 3,247 4,086 0 0 0 
91-08-7 Toluene-2,6-ditsocyanate 6,262 7,404 0 0 0 

26471-62-5 To1uenedusocyanate (mixed isomers) 22,122 23,191 0 0 0 
95-53-4 o-To1rudme 8,997 8,584 260 17,450 0 
79-01-6 Tnchloroethylene 10,665,331 10,606,835 541 1,291 0 
88-06-2 2,4,6-Tnchlorophenol 136 155 28 0 0 
96-18-4 1,2,3-Trichloropropane 8,068 695 0 0 0 
51-79-6 Urethane 496 12,042 0 0· 0 

108-05-4 V myl acetate 829,617 3,010,281 2,393 300,768 0 
593-60-2 Vruyl bro1mde . 240 5,600 0 0 0 

75-01-4 Vmyl chlonde 272,926 746,882 356 333 0 
87-62-7 2,6-Xyhdrue 0 53 0 0 0 

Subtotal 62,303,685 121,652,940 1,447,727 23,985,787 1,000 

Total for All TRI Che1mcals 355,271,752 1,096,818,210 173,288,209 203,572,710 756,399 

Note: On-site Releases from Section 5 and Off-site Releases from Sect10n 6 (off-site transfers to dlsposal) ofForm R. 
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€) Chapter 2-1996 TRI Releases and Transfers 

Table 2·12. TRI On-site and Off-site Releases of OSHA Carcinogens, 1996, Continued 

Off-site 

On-site Releases to Land Releases 

RCRA Other Total Transfers Total On-
CAS SubtitleC On-site Land On-site Off-site to and Off-site 

Number Chemical Landfills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds 

77-78·1 Dimethyl sulfate 0 0 5,796 0 5,796 
123-91-l 1,4-Dioxane 0 5,409 352,363 479,388 831,751 
12o-36-5 2,4-DP 5 0 517 39 556 

2702-72·9 2,4-D sodium salt 0 0 0 0 0 
106-89·8 Epk:hlorohydrin 1 2,204 353,964 4,137 358,101 
140·88-S Ethyl acrylate 0 516 187,506 32,734 220,240 
151-56-4 Ethyleneimine 0 0 2 0 2 
15-21-8 Ethylene oxide 0 551 816,664 1,048 817,712 
96-45-1 Ethylene thiourea 0 0 268 4,071 4,339 
50-00-0 Formaldehyde 155 113,651 21,256,884 329,509 21,586,393 
76-44-8 Heptachlor 0 0 203 0 203 

118-74-1 Hexachlorobenzene 0 0 1,211 23,449 24,660 
302-01-2 Hydrazine 0 250 10,716 18,549 29,265 

10034-93-2 Hydrazine sulfate 0 0 350,000 0 350,000 
7439-92-1 Lead 124,959 3,286,129 4,041,383 1,743,638 5,785,021 

58-89-9 Lindane 0 250 765 276 1,041 
93-65-2 Mecoprop 250 5 1,945 3,896 5,841 
94-74-6 Methoxone 250 0 1,532 4,778 6,310 

101-14-4 4,4'-Methylenehis(2-chloroamline) 0 750 1,256 5 1,261 
101-61-1 4,4'-Methylenebis(N,N-dimethyl) benzeneamme 0 0 1 0 I 
101-77-9 4,4'-Methylenedianiline 0 0 50,905 19,591 70,496 
505-60·2 Mustard gas 0 0 0 0 0 
134-32-7 alpha-Naphthylamine 0 0 0 0 0 

7440-02-0 Nickel 54,458 206,208 674,867 3,480,910 4,155,777 
- Nickel compounds 101,549 3,597,373 4,170,822 4,757,894 8,928,716 

139-13-9 Nitrilotriacetic acid 0 0 1,588 0 1,588 
79-46-9 2-Nitropropane 0 0 37,078 0 37,078 
59-39-2 N-Nitrosomorpholine 0 0 0 0 0 
81-86-5 Pentachlorophenol 2,750 250 24,377 196,075 220,452 
57-41-0 Phenytoin 0 0 0 12,800 12,800 

- Polybrominated biphenyls 0 0 250 375 625 
1336-36-3 Polychlorinated biphenyls (PCBs) 9,205 0 9,460 51,086 60,546 

- Polycyclic aromatic compounds 0 14,439 665,378 1,248,088 1,913,466 
7758-01-2 Potassium bromate 0 0 5 0 5 
1120·71-4 Propane sui tone 0 0 0 0 0 

15·55-8 Propyleneimine 0 0 402 0 402 
15·56-9 Propylene oxide 0 335 638,730 39,230 677,960 
81-07-2 Saccharin (manufacturing} 0 0 243 1,200 1,443 
94-59-7 Safrole 0 0 505 0 505 

100-42·5 Styrene 90,680 176,010 42,437,032 3,251,349 45,688,381 
96-09-3 Styrene oxide 0 0 31 0 31 

127-18-4 Tetrachloroethylene 26,000 4,442 7,906,359 22,071 7,928,430 
62-56-6 Thiourea 0 250 6,801 2,590 9,391 

584-84-9 Toluene-2,4-diisocyanate 0 192 1,525 3,586 11,111 
91-08-7 Toluene-2,6-diisocyanate 0 48 13,714 897 14,6ll 

26471·62-S Toluencdiisocyanate (mixed isomers) 0 353 45,666 33,029 78,695 
95-53-4 a-Toluidine 0 10 35,301 1,401 36,702 
79-01-6 Trichloroethylene 5,550 17,590 21,297,138 76,327 21,373,465 
88-06-2 2,4,6-Trichlorophenol 0 0 319 0 319 
96-18-4 I ,2,3-Trichloropropane 0 0 8,763 0 8,763 
SI-79·6 Urethane 0 0 12,538 3,675 16,213 

108.05-4 Vinyl acetate 0 2,834 4,145,893 27,065 4,172,958 
593-60-2 Vinyl bromide 0 0 5,840 0 5,840 

75-Dl-4 Vinyl chloride 0 1 1,020,498 19,614 1,040,112 
87-62-7 2,6-Xylidine 0 0 53 0 53 

Subtotal 800,550 9,505,822 219,697,511 31,045,829 250,743,340 

Total for All TRI Chemicals 26,454,969 282,608,237 2,138,770,486 294,736,096 2,433,506,582 

Note: On-site Releases from SectionS and Off-stte Releases from Section 6 ( off-stte transfers to disposal} ofFormR 
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known or suspect carcinogen by virtue of appearing 
in o"ne of three sources: 

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

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

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

The de minimis limitation is 1.0% for chemicals that 
do not meet the above OSHA carcinogen criteria. 
The carcinogen designation in the list of chemicals 
relates to any chemical that the Agency determined 
met the above OSHA criteria for the 0.1% de 
minimis limitation. Box 2·4 shows the specific 
bases for which the individual chemical was 
designated as a known or suspect carcinogen. This 
list was updated for last year's TRI data release, 
based on a review of the NTP, IARC, and OSHA 
sources. 

Certain metal compound categories have two 
de minimis limitations. For example, hexavalent 
chromium compounds and inorganic arsenic com
pounds meet the OSHA carcinogen criteria, while 
trivalent chromium compounds and organic arsenic 
do not meet the OSHA criteria. These groups are 
included in Table 2-12, even though not all com
pounds may meet the criteria. 

As shown in Table 2-12, TRI facilities reported 
releases of250.7 million pounds of OSHA carcino· 
gens in 1996. This represents 10.3% of all releases 
reported to TRI for the year. Releases were reported 
for 113 OSHA carcinogens, out of 164 such 
chemicals on the TRI list. Air emissions amounted 
to almost two-thirds ofthe total (73.4%, or 
184.0 million pounds). Dichloromethane was 
released in the largest amount, 54.3 million pounds 
or about one-fifth (21.7%) of the total. 

Chapter 2-1996 TRI Releases and Transfers 

Chemicals Affecting Children's 
Health 

Children are especially vulnerable to toxic 
chemicals for a number of reasons, including their 
body weight relative to food and air intake, their 
behavior (play) patterns that result in the potential 
for higher outdoor exposures, their developing 
systems and their relative inability to identify and 
protect themselves from exposure that are not 
obvious threats. For those reasons, parents may 
wish to user TRI information to identify chemicals 
that may be of potential concern their child's 
development. 

In 1994, EPA added 286 toxic chemicals to the TRI 
list. A full one-third of these chemicals were added 
because of the developmental effects that they can 
cause. These chemicals may cause effects such as 
structural abnormalities, reduced birth weight, non
viable births (as shown in animal studies) as well as 
effects upon a growing child. In 1996, on-and off
site releases of these chemicals totaled 14.6 million 
pounds. Table 2-13lists the top 10 ofthese 
chemicals for total releases. 

Nitrate Compounds and Children's Health 

Of all of the chemicals added in the 1995 reporting 
year, Nitrate compounds were released in the 
greatest quantities in the 1996 reporting year. Since 
modern water treatment plants are required to 
monitor and control nitrate levels in drinking water, 
exposure to these compounds is limited. In addition 
to causing adverse environmental impacts, nitrates 
have been linked to infantile methemoglobinemia, 
or 'blue-baby' syndrome. This condition, which 
occurs in human infants exposed to aqueous 
solutions of nitrate ion and which can cause 
damage to developing organs and death, is caused 
by the reduced capacity of the blood to carry 
oxygen. Infants 0·3 months of age are the most 
sensitive population to nitrate-induced 
methemoglobinemia. This is primarily due to their 
higher stomach pH which favors the growth of 
nitrate-reducing bacteria, the immaturity of their 
metabolic enzyme systems, and reduced capacity of 
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V Chapter 2- 1996 TRI Releases and Transfers 

Table 2·13. TRIOn-site and Off-site Releases for Developmental Toxins Added to TRI for 1995 Reporting Year, Top 10 
Chemicals for Total Releases, 1996 

Air 

Fugitive or Stack or Surface 
Underground Injection 

CAS Nonpoint Air Point Air Water Class I Class II-V 
Number Chemical Emissions Emissions Discharges Wells Wells 

Pounds Pounds Pounds Pounds Pounds 

872-50-4 N-Methyl-2-pyrrolidone 1,579,639 1,510,899 52,339 2,905,944 1,760 

108-93-0 Cyclohexanol 66,799 133,202 122 3,630,080 0 

7632-00-0 Sodium nitrite 75,141 210,769 1,302,379 727,000 0 

Nicotine and salts 25,720 418,225 881 0 0 

128-04-1 Sodium dimethyldithiocarbamate 1,453 1,381 10 0 0 

1918-00-9 Dicamba 365 694 132 59,200 0 

122-34-9 Simazine 1,007 3,584 93 0 0 

137-42-8 Meth:un sodium 2,107 1,342 4 0 0 

1689-99-2 Bromox.ynil octanoate 270 251 0 0 0 

333--41-5 Diazinon 286 15,301 21 0 0 

Subtotal 1,752,787 2,295,648 1,355,981 7,322,224 1,760 

Total for Developmental Toxins 1,765,534 2,310,253 1,360,321 7,323,000 1,760 
Added to TRl for 1995 Reporting Year 

Table 2·13. TRIOn-site and Off-site Releases for Developmental Toxins Added to TRI for 1995 Reporting Year, Top 10 
Chemicals for Total Releases, 1996, Continued 

Off-site 
On-site Releases to Land Releases 

RCRA Other Total Transfers Total On-
CAS SubtitleC On-site Land On-site Off-site to and Off-site 

Number Chemical Landfills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds 

872-50-4 N-Methyl-2-pyrrolidone 40,336 26,613 6,117,530 550,926 6,668,456 
108-93-0 Cyclohexanol 0 74 3,830,277 3,221 3,833,498 

7632-00-0 Sodium nitrite 0 63,654 2,378,943 504,474 2,883,417 

- Nicotine and salts 0 0 444,826 426,142 870,968 
128-04·1 Sodium dimethyldithiocarbamate 0 0 2,844 121,595 124,439 

1918-00-9 Dicamba 0 0 60,391 0 60,391 
122-34-9 Simazine 0 0 4,684 54,457 59,141 
137-42-8 Metham sodium 0 2 3,455 15,937 19,392 

1689-99-2 Bromoxynil octanoate 0 0 521 16,605 17,126 
333-41-5 Diazinon 0 0 15,608 1,000 16,608 

Subtotal 40,336 90,343 12,859,079 1,694,357 14,553,436 

Total for Developmental Toxins 40,596 90,343 12,891,807 1,723,751 14,615,558 
Added to TR1 for 1995 Reporting Year 
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their erythrocytes to reduce methemoglobin to 
hemoglobin. Information concerning this chemical 
is important to a family's right-to-know. 

On- and off-site releases of nitrate compounds 
reported to TRI in 1996 totaled 163.8 million 
pounds, and as noted above, nitrate compounds 
rank~ fourth among all TRI chemicals for total 
releases. Another 131.2 million pounds of nitrate 
compounds received other on-site waste 
management, and 70.8 million pounds were 
transferred off-site for further waste management. 
(TRI data for 1996 for all chemicals appear in 
Table 2-21, at the end of this chapter.) 

Mercury and Children's Health 

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

In 1996, reporting of mercury and its compounds 
totaled 44,000 pounds of on- and off-site releases, 
854,000 pounds of other on-site waste 
management, and 41,000 pounds transferred off
site for further waste management. Such reporting 
is expected to increase in the 1998 reporting year, 
as electric utilities and other industry sectors are 
added to TRI. (TRI data for 1996 for all chemicals 
appear in Table 2-21, at the end of this chapter.) 
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Ozone and Children's Health 

EPA has also noted that there are special concerns 
relating to children's exposure to ozone. Children 
are most at risk from exposure to ozone because: 
children breathe more air per pound of body weight 
than adults; children are more susceptible than 
adults to environmental threats because of their 
developing respiratory systems; and children are 
outside most during the summer, when ozone levels 
are the highest. Also, because asthma is a growing 
concern in children, additional factors must be 
taken into account in understanding ozone exposure 
of asthmatic children. Concern has grown recently 
because children are 25% of the population and 
comprise 40% of the asthma cases; the asthma 
death rate is three times as great as 20 years ago; 
African-Americans die from asthma at a rate six 
times that of Caucasians; and ozone aggravates 
asthma, increasing use of medication, medical 
treatment, and visits to emergency clinics. 

For ozone, 702,000 pounds were emitted to air in 
1996, and another 2.2 million pounds were treated 
on-site. (TRl data for 1996 for all chemicals appear 
in Table 2-21, at the end of this chapter.) TRI also 
captures releases of many VOCs that contribute to 
ozone formation in the lower atmosphere. (See 
VOCs later in this chapter for more information.) 

Diffuse Sources 

In an effort to put the TRl data into perspective, the 
1996 TRI Public Data Release includes this section 
on diffuse sources. Depending upon the emission 
inventory, the definition of "diffuse sources" may 
differ. For the purposes of this data release, diffuse 
sources are those sources of chemicals that are not 
captured by TRI. While TRl provides some key 
environmental data, it also has some limitations, as 
noted in Chapter 1. Although additional sectors will 
begin reporting to TRI for the 1998 reporting year, 
TRI to date has covered only the manufacturing 
sector and, since.J994, federal facilities. 
Manufacturing represents a significant, but limited, 
portion of the industrial world handling toxic 
chemicals. For example, manufacturers of 
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fertilizers and pesticides must report their releases, 
transfers, and waste management to TRI, but the 
subsequent application and release of these 
chemicals by the agricultural sector is not captured 
in TRI. Similarly, the release ofVOCs from non
industrial and mobile sources is not captured in TRI. 
In addition, manufacturing facilities are not required 
to report if they do not meet TRI' s reporting 
thresholds. 

By supplying more information on other sources of 
releases of certain chemicals and categories, the 
1996 TRI Public Data Release endeavors to help the 
public understand the relative role of industrial 
releases {those releases reported to TRI) versus 
those releases not reported to TRI. This section on 
diffuse sources includes three subsections: fertilizer 
use, pesticide use, and VOCs. The application of 
fertilizers and pesticides are major sources of 
releases that are not reported to TRI. Similarly, TRI 
reports include only a portion of total VOC 
emissions. Therefore, this year's data release has 
included a brief discussion on each to provide the 
public a context for those chemicals that are 
reported to TRI. 

Fertilizer Use 

In 1996, a total of 44 billion pounds of fertilizers 
were used in the United States {year ending June 30; 
Chemical and Engineering News, June 23, 1997). 
That total included 24.5 billion pounds of nitrogen, 
9.0 billion pounds of phosphates, and 10.4 billion 
pounds of potash. Chemicals that are often used in 
the production of fertilizer and are currently 
reported to TRI include nitrate compounds (N03), 

ammonia (NH3), and phosphoric acid (P20 5). 

Neither potash (~0), nor its primary ingredient 
potassium (K), are currently on the TRI list. 

1 Note that in making this comparison, a number of assumptions are 
necessary, including: ( 1) TRI requires reporting of only 10% of total 
aqueous ammonia to surface water, underground injection, and transfers. 
For tbe purposes oftl1is comparison, total ammonia was determined by 
multiplying reported amounts by I 0; and (2) in detcrmming the amount 
of nitrogen reported to TRI, the ratio of the molecular weight ofmtrogen 
to nitrate compounds and nitrogen to ammorua was calculated to 
dctcnnlne tbe amount of nitrogen attributed to each reported chermcal 
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In 1996, TRI facilities reported 163.8 million 
pounds of nitrate compounds released both on- and 
off~site to the environment. Ammonia is the source 
of nearly all nitrogen fertilizers. TRI facilities 
reported on- and off-site releases of 193.0 million 
pounds of ammonia. Comparing the sum of the TRI 
reported releases of nitrate compounds and 
ammonia with the total amount of nitrogen applied 
as fertilizer, TRI reported releases make up 
approximately 1.8% the total amount of nitrogen 
applied as fertilizer in the United States during 
1996.2 It is important to note that not all of the 
nitrate compounds and ammonia reported to TRI 
were generated during the production of fertilizer. 
Although the most significant use is in the 
manufacture of fertilizers, nitrate compounds are 
also used as an oxidizing agent and as a constituent 
in explosives and pyrotechnics, as a refining agent 
in the glass and enamel industry, and in metallurgy 
as heat transfer baths for quench hardening and 
tempering of steel, light alloys, and copper alloys. 
In addition to fertilizers, ammonia is used in 
manufacturing nylon and plastics, refrigeration, 
paper and pulp production, explosives, cleaners, 
and metal-treating operations. This limited 
comparison is useful, however, in an attempt to 
gain perspective on the overall amounts of nitrogen 
that facilities reported to TRI compared with total 
releases of nitrogen through fertilizer use. 

Similarly, TRI facilities reported 60.9 million 
pounds of phosphoric acid released on- and off-site 
in 1996. Phosphoric acid is the only form of 
phosphate reported to TRI. Comparing the sum of 
the TRI reported releases of phosphoric acid with 
the total amount of phosphate applied as fertilizer, 
TRI reported releases make up approximately 0.5% 
of the total amount of phosphate applied as 
fertilizer in the United States during 1996.3 It is 

3 In comparmg phosphonc actd reported to TRI wtth total phosphate used 
m fertilizers, the quantity of phosphonc acid reported to TRI was 
converted to the eqUivalent P 20 s, whtch 1s the standard umt of measure m 
themdustry 
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Table 2-14. Pesticide Use in Agricultural Crop Production, 1995, and TRI Releases and Transfers of Selected Pesticides, 
1996 

1996 TRI Total Releases 
1995 1996 Total Transfers 1996 and Transfers as 

Pesticide Use in Total On- Off-site for Total TRI Percent of Pesticide 
CAS Agricnltnral Crop and Off-site Further Waste Releases Use in Agricultural 

Number Chemical Production Releases Management and Transfers Crop Production 
Millions of Pounds Pounds Pounds Pounds Percent 

of Active Ingredient 

1912-24-9 Atrazme 70.50 831,654 252,417 1,084,071 1.5 
21725-46-2 Cyanazine 26.50 5,031 22,422 27,453 0.1 

~ Dichloropropene 4050 21,790 360,285 382,075 0.9 
94-75-7 2,4-D (acetic acid) 33.50 13,093 31,898 44,991 0.1 

137-42-8 Metham sodium 51.50 19,392 6,496 25,888 0.1 
74-95-3 Methylene bromide 42.50 99,292 0 99,292 0.2 

40487-42-1 Pendimethalin 25.50 3,142 5,108 8,250 0.0 
1582-09-8 Trifluralin 25 50 67,681 111,795 179,476 07 

Total 316.00 1,061,075 790,421 1,851,496 06 

Note: D1chloropropene· represented by two TRI chemicals, 2,3-d!chloropropene and trans-1,3-dichloropropene. Pesticide use amounts from "PestiCides Industry 
Sales and Usage," EPA 733-R-97 -002, August 1997, US Envnonmental Protection Agency, Washmgton, DC On-site Releases ftom SectionS ofForm R Off-site 
Releases ftom Section 6 ( off-s1te transfers to disposal) ofForm R Transfers Off-site for Further Waste Management ftom Section 6 (excluding off-s1te transfers 
to disposal) of Form R 

important to note that most of the phosphoric acid 
produced in the United States is neutralized and not 
required to be reported to TRI. In addition, not all 
of the phosphoric acid reported to TRI is generated 
during the production of fertilizer. Phosphoric acid 
is used in the manufacture of ethylene gas, 
incandescent-light filaments, rubber, and textiles. It 
also has numerous uses in food production, 
including soft drinks and jellies. This limited 
comparison is useful, however, in an attempt to 
gain perspective on the overall amounts of 
phosphate uses that are reported to TRI compared 
with the application of phosphates through 
fertilizer use in the agricultural sector. 

Pesticide Use 

The majority of the active ingredients registered as 
pesticides (EPA registers approximately 875 
pesticides) are "conventional pesticides" (i.e., 
chemicals developed and produced primarily for 
use as pesticides). A number of chemicals 
produced for other purposes are also often used as 

pesticides. Of the 4.5 billion pounds of pesticides 
used in 1995 in the United States, approximately 1 
billion pounds, or 22%, are considered conventional 
pesticides. To meet this demand, the United States 
produces approximately 1.3 billion pounds, imports 
approximately 0.2 billion pounds, and exports 
approximately 0.5 billion pounds. (U.S. EPA, 
Pesticides Industry Sales and Usage: 1994 and 
1995 Market Estimates, EPA-733-R-97-002, 
August 1997) 

Under TRI, EPA requires reporting of 
approximately 180 currently active pesticides 
registered with EPA's Office ofPesticide Programs. 
The top eight conventional pesticides (in millions of 
pounds) used in United States agricultural crop 
production that are reported to TRI appear in Table 
2-14. 

These eight chemicals made up about 30% of the 
total 1 billion pounds of conventional pesticides 
used in the United States in 1995. A comparison of 
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the amounts of pesticides used on crops with 
releases reported by facilities covered by TRI shows 
that on- and off-site releases are quite small (i.e., 
less than 0.4%, for these eight chemicals, of the 
total amount used annually as pesticides by the 
United States agricultural sector). It is important to 
note that the estimate for pesticide use in U.S. crop 
production is for 1995, while the TRI amount is for 
1996. In addition, the agricultural sector accounts 
for approximately 77% of the total U.S. annual 
pesticide usage (the remainder used in industry/ 
government operations and by homeowners). 
However, this limited comparison is useful in an 
attempt to gain perspective on the overall amoup.ts 
of pesticides reported to TRI from the 
manufacturing sector compared with the total usage 
of conventional pesticides in the United States 
agricultural sector. 

Pesticides reportable to TRI for which reports were 
received in 1996 are denoted with an asterisk in 
Table 2-21, which appears at the end of this chapter 
and provides data for all TRI chemicals reported in 
1996. 

Volatile Organic Compounds 

Under the Clean Air Act ( 40 CFR Parts 51 and 52), 
EPA defines volatile organic compounds (VOCs) as 
any compound of carbon that participates in 
atmospheric photochemical reactions. VOCs do not 
include carbon monoxide, carbon dioxide, carbonic 
acid, metallic carbides or carbonates, and 
ammonium carbonate, and they do not include those 
chemicals that have been determined to have 
negligible photochemical reactivity. 

EPA's National Air Pollutant Emissions Trends 
report estimates total U.S. emissions ofVOCs in 
1996 at approximately 19.1 million tons or 38.2 
billion pounds (U.S. EPA, National Air Pollutant 
Emissions Trends, 1900-1996, EPA-454/R-97-011, 
December 1997). This amount includes a number of 
sources, such as: industrial point sources (i.e., 
boilers and processes), utility sources (including 
fossil-fueled steam electric generating boilers and 
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gas turbines), non-road engines and vehicles 
(including all transportation sources that are not 
counted as highway vehicles), motor vehicles, area 
sources (solvent use and small stationary sources), 
and biogenic/natural sources. A number of these 
sources are required to report under TRI. All TRI 
chemicals are considered to be VOCs except for 
metals, metal-containing compounds, and · 
inorganic chemicals on the list, as well as CFCs, 
HCFCs, methylene chloride, 1,1, 1-trichloroethane, 
and tetrachloroethylene. By definition, 505 TRI 
chemicals are considered VOCs. Total VOC air 
emissions reported to TRI were 995 million 
pounds, approximately 2.6% of the total38.2 
billion pounds of all VOCs emitted in 1996. The 
20 VOCs in TRI with the largest air emissions 
appear in Table 2-15. 

·1996 Data for All TRI Chemicals 

Releases, on-site waste management, and off-site 
transfers for further waste management, for all TRI 
chemicals reported in 1996, are presented in Table 
2-21, at the end of this chapter. 

Prevention and 
Management of TRI 
Chemicals in Waste 

The Pollution Prevention Act of 1990 (PP A) 
requires facilities to report information about the 
quantities ofTRI chemicals managed in waste, 
both on- and off-site. The PP A also requires 
facilities to provide information about the efforts 
they have made to reduce or eliminate those 
quantities. Facilities began reporting this 
information for the 1991 reporting year. This 
section summarizes the PP A data provided by 
facilities in their 1996 TRI reports. 

The Pollution Prevention Act established as 
national policy that source reduction is the 
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Table 2-15. TRI Air Emissions for Top 20 Volatile Organic Chemicals with Largest Total Air Emissions, 1996 

Fugitive or Stack or 
CAS Nonpoint Air Point Air Total Air 

~umber Chemical Emissions Emissions Emissions 
Pounds Pounds Pounds 

'67-56-1 Methanol 27,987,712 178,370,259 206,357,971 
108-88-3 Toluene 41,711,487 83,670,741 125,382,228 

1330-20-7 Xylene (mixed isomers) 20,296,828 62,388,723 82,685,551 
75-15-0 Carbon disulfide 3,212,583 69,569,637 72,782;220 

110-54-3 n-Hexane 22,361,785 49,482,089 71,843,874 
78-93-3 Methyl ethyl ketone 20,641,669 38,426,835 59,068,504 

100-42-5 Styrene 10,917,192 31,011,969 41,929,161 
Glycol ethers 8,347,921 31,823,871 40,171,792 

74-85-1 Ethylene 16,159,552 19,627,812 35,787,364 
115-07-1 Propylene 10,546,131 15,859,826 26,405,957 
71-36-3 n-Butyl alcohol 4,906,789 17,938,341 22,845,130 
79-01-6 Trichloroethylene 10,665,331 10,606,835 21,272,166 

463-58-1 Carbonyl sulfide 610,328 19,241,733 19,852,061 
108-10-1 Methyl isobutyl ketone 4,570,658 14,312,039 18,882,697 
75-07-0 Acetaldehyde 1,637,438 10,938,582 12,576,020 
50-00-0 Formaldehyde 1,779,994 9,639,206 11,419,200 

108-95-2 Phenol 2,456,348 7,096,154 9,552,502 
100-41-4 Ethyl benzene 2,487,776 6,902,212 9,389,988 
67-66-3 Chloroform 3,086,308 6,235,110 9,321,418 
71-43-2 Benzene 3,365,712 4,753,759 8,119,471 

Subtotal for Top 20 TRI VOCs 217,749,542 687,895,733 905,645,275 

Subtotal for All TRI VOCs 249,297,328 746,154,897 995,452,225 

preferred approach to managing waste. Source 
reduction means preventing waste from being 
generated. The PP A also established as national 
policy a hierarchy of waste management options, 
illustrated in Figure 2-5, for situations where source 
reduction cannot be implemented feasibly. 

Although source reduction is the preferred method 
of reducing risk, environmentally sound recycling 
shares many of its advantages. Like som·ce reduc
tion, recycling reduces the need for treatment or 
disposal of waste and helps conserve energy and 
natural resources. Where source reduction and 
recycling are not feasible, waste can be treated. 
Release (including disposal) of a chemical is 

viewed as a last resort, to be employed only if the 
preferred methods of waste management cannot be 
implemented. The PP A did not specifically address 
the combustion of waste for energy recovery as a 
waste management option. However, because 
energy recovery shares aspects of recycling and 
treatment, EPA chose to list this activity separately 
in the waste management hierarchy. 

Throughout this book, data tables present waste 
management information in the order of the hier
archy: recycling, energy recovery, treatment, and 
release (including disposal). 
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Waste Management Hierarchy 
~~-..., 

Disposal 
Flgure 2-5. Waste Management Hierarchy 

Waste Management Information 
Collected 

The waste management information required by 
the PPA is collected in Section 8 ofTRl's Form R. 
It includes: quantity released to the environment at 
the facility and sent off-site for disposal; quantities 
used for energy recovery at the facility or sent 
off-site for energy recovery; quantities recycled at 
the facility or sent off-site for recycling; and 
quantities treated at the facility or sent off-site for 
treatment. The amount ofTRl chemicals in waste 
reported includes both waste generated by the 
facility and waste received by the facility for the 
purpose of waste management. Box 2-5 further 
describes waste management information reported 
to TRI. 

Facilities report this waste management data as 
estimates for the reporting year (1996) and the 
previous year ( 1995) and as projections for the two 
following years (1997 and 1998). The PPA 
requires the projected data to encourage facilities 
to consider their future waste generation, 
opportunities for source reduction, and potential 
improvement in waste management options as 
presented in the hierarchy. Future-year estimates 
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are not commitments that facilities reporting to TRl 
must meet. 

The individual quantities 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 is 
the amount destroyed by the incinerator, not the 
amount that entered the incinerator. The amount not 
destroyed in incineration (1 %) is reported as 
released. The sum of the individual quantities in a 
given year equals the total quantity ofTRI 
chemicals in waste resulting from routine 
production operations at a facility during that year. 

For the reporting year only, facilities also must 
report the quantity of waste released (including 
disposal) as a result of activities other than routine 
production operations. This quantity appears in the 
data tables in this book as "non-production-related 
waste." 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 
considered less amenable to source reduction 
because facilities cannot reasonably anticipate these 
quantities. 

It is important to note that facilities may vary in 
how they interpret some of the reporting require
ments under the PP A. EPA has not yet specifically 
defined in rulemaking 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 ofTRl chemicals in waste for a 
particular state or industry may reflect not only 
differences in actual quantities, but also different 
interpretations of the reporting requirements. 

Source Reduction Activities 

Facilities reporting to TRl also provide information 
about any source reduction activities they imple
mented during the reporting year. Source reduction 
activities are undertaken to reduce the amount of a 



-Chapter 2-1996 TRI Releases and Transfers 

Box 2-5. An Explanation of Waste Management Information 

An Explanation of Waste Management Information 

Information about facilities management ofTRI chemicals in waste is reported in Section 8 of Form R. 

Recycled On-site. This is the quantity of the tox10 chemical recovered at the facility and made available for further use. It 
is not the quantJ.ty that entered an on-site recycling or recovery operation. 

Recycled Off-site. This is the quantity of the toxic chemtcal that left the facility boundary for recycling, not the amount 
' recovered at the off-s1te location. This quantity includes the amount(s) reported in Section 6 of Form R as transferred off

site for recyclmg, less any amount{s) associated w1th non-routine events. 

Used for Energy Recovery On-site. Tins is the quantity of the toxic chemical that was com busted in some form of energy 
recovery device, such as a furnace (including kilns) or boiler. The toxic chemtcal should have a heating value high 
enough to sustam combustion. To avoid double-counting, the amount reported represents the amount destroyed in the 
combustJ.on process, not the amount that entered the energy recovery umt. 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 chemtcal must have a significant heating value, and 
the off-site locatJ.on must have some form of energy recovery unit in place. Thls quantity includes the amount(s) reported 
m 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 any 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 locatJ.on(s). This quantity includes the 
amount(s) reported in SectiOn 6 of Form R as transferred to POTWs or othc;:r off-site locations for treatment, less any 
amount(s) associated wtth non-routine events. 

Released On- and Off-site. This 1s the total quantity of the toXIc chelnical that was released to the environment or 
disposed of at the facility (directly discharged to arr, 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 only) 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 quantJ.ty released to the environment or sent off-stte for recycling, energy recovery, treatment, or disposal due to one
time events not associated with routine production practices. Such events include catastrophic events, such as accidental 
releases, as well as remedial actJ.ons (clean up). This quantity is separated from the quantJ.ties 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 assocrnted with production processes and are 
not so amenable to source reduction because they are not readily anticipated. This separation is important in assessing 
progress in source reduction at facilities. 
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toxic chemical which enters a waste stream or is 
otherwise released to the environment. By reducing 
the generation oftoxic chemicals in waste, source 
reduction activities reduce the need to recycle, treat, 
or dispose of toxic chemicals. Box 2-6 explains 
source reduction as defined by the PP A. 

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

Table 2-16 summarizes national source reduction 
activity reporting by category for 1996. The most 
frequently reported categories of source reduction 
activities were good operating practices (8.6% of 
all forms), process modifications (6.0%), and spill 
and leak prevention ( 4.1 %). These categories were 
also the most frequently reported in previous years. 
Nearly 5,900 facilities reported at least one source 
reduction activity, a little more than one-quarter of 
all reporting facilities. They submitted 13,988 
forms that indicated at least one source reduction 
activity, 19.6% of all forms submitted in 1996. 

Box 2-6. What Is Source Reduction? 

Thus, for every form indicating source reduction , 
activity in 1996, four did not. 

Quantities of TRI Chemicals in Waste 

National Overview 

In 1996, facilities reported managing 23.42 billion 
pounds ofTRI chemicals in production-related 
waste. They projected that their production-related 
waste will increase to 24.17 billion pounds by 
1998, an increase of3.2% (see Table 2-17). 
On-site waste management activities were 
projected to increase 5.8%, from 17.74 billion 
pounds to 18.78 billion pounds. This accounts for 
the projected overall increase, offsetting decreases 
of3.4% in off-site waste management and 6.9% in 
releases on- and off-site over the two years. All 
on-site waste management types were projected to 
increase, and all off-site types to decrease. Thus, 
the projections indicate a small shift in where 
facilities expect to manage their waste, but little 
change in how they expect to do so and little 
foreseeable progress in moving up the waste 
management hierarchy. 

Totals for 1996 reported in Section 8 ofForm R 
and presented in Table 2-17 show little overall 
difference from comparable amounts reported in 
Sections 5 and 6 of Form Rand discussed earlier 

What is Source Reduction? 
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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 pracbce that: 

• reduces the amount of any hazardous substance, pollutant, or contaminant entering any waste stream 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, reformulabon or 
redesign of products, substitution of raw materials, and rmprovements in maintenance and inventory controls. Under tlus 
definition, waste management activities, including recyclmg, treatment, and disposal, are not considered forms of source 
reduction. 
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Table 2-16. Facilities and Forms Reporting Source Reduction Activity, by Category, 1996 

Facilities Reporting Forms Reporting 
Source Reduction Activity Source Reduction Activity 

As Percent As Percent 
Source Reduction Activity of All TRI of All TRI 
Categories Facilities Forms 

Number Percent Number Percent 

Good Operatmg Practlces 2,652 12.3 6,145 8.6 
Inventory Control 582 2.7 1,303 1.8 
Spill and Leak Prevention 1,152 5.3 2,944 4.1 
Raw Material Modifications 1,453 6.7 2,459 3.4 
Process Modifications 2,001 9.3 4,254 6.0 
Cleaning and Degreasing 638 3.0 958 1.3 
Surface Preparation/Finishing 646 3.0 1,233 1.7 
Product Modification 551 2.5 1,025 1.4 

Any Source Reduction Activity 5,899 27.3 13,988 19.6 

Note: All source reduction act1v1ties on a form are counted m the correspondmg category. Totals do not equal the sum of the above categones because fucllities and 
ronns may report more than one source reduction activity. 

Table 2·17. Current Year, and Projected Quantifties ofTRI Chemicals in Waste, 1996-1998 

Current Year Projected Projected 
Waste Management Activity 1996 1997 1998 

Pounds Pounds Pounds 

On-site Waste Management 17,744,196,508 19,069,339,345 18,777,856,416 
Recycled On-s1te 7,842,595,142 9,058,050,236 8,519,036,977 
Energy Recovery On-site 2,761,739,445 2,834,933,863 2,827,656,852 
Treated On-site 7,139,861,921 7,176,355,246 7,431,162,587 

Off-site Waste Management 3,257,227,459 3,123,106,723 3,146,215,747 
Recycled Off-site 2,230,297,511 2,139,384,425 2,171,369,720 
Energy Recovery Off-site 510,267,931 469,607,626 466,659,144 
Treated Off-site 516,662,017 514,114,672 508,186,883 

Quantity Released 2,414,916,746 2,352,037,799 2,249,143,815 
On- and Off-s1te 

Total Production-related Waste 23,416,340,713 24,544,483,867 24,173,215,978 

Note: Current year and proJected year amounts are all taken from Section 8 of Form R for 1996. 
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in this chapter (see Tables 2-2 and 2-4). Altogether, 
releases and transfers reported in Sections 5 and 6 
totaled 85.0 million pounds (or 1.5%) less than 
corresponding data reported in Section 8. The 
largest absolute difference appeared in off-site 
recycling, which was 79.7 million pounds (or 3.5%) 
less when reported as off-site transfers in Section 6 
than when reported as off-site waste management in 
Section 8. The largest difference in percentage 
terms was off-site energy recovery, where off-site 
transfers in Section 6 were 6.5% (or 33.2 million 
pounds) smaller than waste management quantities 
reported in Section 8. The only category with a 
smaller amount reported in Section 8 was treatment 
off-site, where 9.3 million pounds (or 1.8%) more 
were reported as transfers off-site to treatment and 
to POTWs in Section 6 than as treated off-site in 
Section 8. Metals reported in Section 6 should be 
reported in Section 8.1, not 8.7. 

These differences can arise because Section 5 and 6 
amounts include releases and transfers resulting 
from remedial actions or other one-time events; 
these are reported separately in Section 8. Further
more, facilities can round off the quantities they 
report in Section 8 to two significant digits. In 
addition, some facilities may not understand that 
the total of the amounts that a facility reports in 
Section 5 and 6 should equal the total reported in 
the current year column of Section 8. 

Waste Management Data by State 

Table 2-18 provides the waste management data for 
each state and territory. Facilities in four states 
reported more than 1 billion pounds of total 
production-related waste in 1996: Texas 
(3.78 billion pounds), Louisiana (2.15 billion 
pounds), California (1.33 billion pounds), and Ohio 
(1.01 billion pounds). 

As noted earlier in this chapter, Texas led all states 
in all types of on-site waste management, with 
965.1 million pounds recycled, 836.5 million 
pounds burned for energy recovery, and 1.38 billion 
pounds treated. Louisiana was second in recycling 
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(725.1 million pounds) and energy recovery ~< 

(350.8 million pounds). California was second for 
treatment (1.10 billion pounds). 

Off-site recycling is the only waste management 
category in which Texas did not rank first. 
Facilities in Indiana reported 245.4 million p~mnds 
ofTRI chemicals in waste sent off-site for ~ 
recycling, followed by Ohio with 190.0 million 
pounds. Texas ranked third with 178.2 million 
pounds. For off-site energy recovery, Texas (with 
72.8 million pounds) was followed by Michigan 
(70.9 million pounds) and Ohio (40.5 million 
pounds). These states also reported the largest 
quantities of off-site treatment, with Texas first 
(with 79.5 million pounds), but in this case Ohio 
was second (42.3 million pounds) and Michigan 
third (36.3 million pounds). 

The states with the largest quantities released on
and off-site were Texas (273.3 million pounds), 
Louisiana (183.5 million pounds), and Ohio 
(152.7 million pounds). These positions correspond 
to their rankings for total releases reported in 
Sections 5 (on-site releases) and 6 (off-site transfers 
to disposal) of Form R, discussed earlier in this 
chapter. 

States projecting the largest net increases in total 
production-related waste through 1998 were Michi
gan, with 360.6 million pounds (45.1% increase); 
Texas, with 153.3 million pounds (4.1%); and 
Virginia, with 115.4 million pounds (18.3%). No 
other state or territory had projections totalling an 
increase of more than 100 million pounds. States 
whose facilities projected the largest net decreases 
were Kansas, with 86.1 million pounds (19.6% 
decrease) and Arkansas, with 71.2 million pounds 
(16.4% decrease). No other state or territory pro
jected a net decrease of more than 50 million 
pounds by 1998. Waste management quantities 
reported in 1996 for the current year, prior year, 
and (projected) future years, for all states and 
territories, appear in Table 2-19. 
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Tao!e 2-18. Quantities ofTRI Chemicals in Waste, by State, 1996 
Releases 

On-site Waste Management Off-site Waste Management 
Quantity Total 

Energy Energy Released ProductiOn· 
Recycled Recovery Treated Recycled Recovery Treated On-and related 

State On-site On-site On-site Off-s1te Off-site Off-site Off-site Waste 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Alabama 247,765,725 35,866,493 316,900,305 35,529,473 25,359,373 7,922,475 95,182,733 764,526,577 
Alaska 25,842 457,400 2,761,278 235,363 5,869 943 6,908,058 10,394,753 
Amer1can Samoa 0 0 0 0 0 0 10,500 10,500 
Anzona 629,813,584 695,864 7,501,763 79,178,016 781,997 11,197,887 47,930,882 777,099,993 
Arkansas 202,786,365 33,421,106 113,334,864 41,400,704 7,246,845 3,522,772 33,544,838 435,257,494 
Cahforma 48,933,381 18,173,050 1,102,173,175 69,551,505 22,064,027 15,705,219 49,809,089 1,326,409,446 
Colorado 18,998,219 8,287,872 8,234,284 18,399,440 4,139,362 1,752,199 5,164,556 64,975,932 
Connecticut 91,847,249 4,467,216 36,458,784 24,608,796 2,207,815 7,282,528 8,426,865 175,299,253 
Delaware 29,782,121 219,184 50,920,120 10,044,253 1,170,244 5,768,778 3,638,053 101,542,753 
D1stnct of Columbia 0 0 1,695 12,000 0 181 9,295 23,171 
Flonda 133,882,239 19,362,992 131,946,077 18,166,359 2,320,957 12,762,520 77,916,828 396,357,972 
Georg1a 246,187,301 48,222,623 196,531,036 48,876,516 10,144,806 4,746,163 62,230,297 616,938,742 
Guam 0 0 0 0 0 0 0 0 
Hawan 6,611 0 3,590,519 53,077 0 2,233 533,144 4,185,584 
Idaho 176,378 26,900 17,160,464 600,490 165,822 281,151 15,155,543 33,566,748 
I!hnOIS 316,452,083 35,570,868 120,405,877 95,627,540 28,285,621 24,496,364 107,248,201 728,086,554 
In chana 192,429,951 86,416,362 171,880,470 245,351,295 10,914,590 11,026,374 ll0,151,053 828, 170,095 
Iowa 142,535,240 1,827,848 28,677,544 27,317,298 3,011,874 10,150,245 33,036,740 246,556,789 
Kansas 210,117,169 100,585,103 35,937,066 56,985,523 2,733,483 5,423,288 26,360,461 438,142,093 
Kentucky 270,427,752 70,165,040 119,641,055 52,361,408 9,429,533 11,147,552 43,766,296 576,938,636 
Loms1ana 725,090,414 350,796,650 816,209,604 52,384,305 15,957,047 10,003,097 183,477,795 2,153,918,912 
Mame 10,123,918 11,099,536 63,525,017 3,353,816 406,981 366,806 9,462,695 98,338,769 
Maryland 17,008,373 13,397,901 34,005,595 3,781,350 1,415,359 7,255,933 12,878,468 89,742,979 
Massachusetts 23,084,234 5,223,661 27,615,676 29,387,616 6,680,311 10,461,917 9,741,126 112,194,541 
Mtchigan 304,344,692 87,992,757 94,427,464 109,522,352 70,907,331 36,320,511 96,612,300 800,127,407 
Mmnesota 147,195,055 10,743,037 32,157,870 22,262,688 2,349,468 8,841,148 21,136,326 244,685,592 
MISS!SStpp! 215,890,406 18,567,578 104,186,585 25,108,852 2,674,253 2,178,444 53,292,116 421,898,234 
Mtssourt 177,893,875 79,482,408 72,793,495 59,989,152 27,006,551 11,964,685 59,126,923 488,257,089 
Montana 50,305,985 2,513,550 8,610,407 586,363 1,559 62,202 48,511,195 110,591,261 
Nebraska 18,289,870 1,499,579 6,867,436 19,004,619 434,688 1,132,693 12,743,662 59,972,547 
Nevada 2,125,936 0 8,595,388 1,855,164 11,125 39,104 3,780,672 16,407,389 
New Hampsh1re 16,867,518 1,858,325 10,301,186 12,351,423 312,436 944,007 2,476,520 45,111,415 
New Jersey 56,031,604 347,873,373 125,963,690 41,733,440 30,957,035 23,687,382 19,408,308 645,654,832 
NewMex1co 1,509,122 33,800,000 1,868,997 ~ 1,054,684 157,340 469,286 19,990,405 58,849,834 
New York 176,304,149 25,633,557 ll2,267,207 68,467,184 7,814,260 12,984,222 36,237,438 439,708,017 
North Carolma 362,510,160 25,898,390 147,228,500 88,351,160 14,154,483 11,689,900 83,478,894 733,31 I ,487 
North Dakota 44,438 3,300 4,853,566 834,318 20,061 215,671 2,312,172 8,283,526 
Ohto 329,167,620 96,800,899 155,733,167 190,012,535 40,513,765 42,263,264 152,721,169 1,007,212,419 
Oklahoma 53,640,688 52,550,449 16,068,996 19,639,683 979,666 1,557,350 25,995,800 170,432,632 
Oregon 33,343,531 17,268,217 61,437,014 20,382,063 1,404,094 16,476,844 23,842,013 174,153,776 
Pennsy1vama 392,219,178 50,287,872 149,258,161 149,691,289 17,815,663 21,877,011 115,008,743 896,157,917 
Puerto Rlco 24,267,097 142,187 17,004,946 13,804,916 10,661,013 8,446,328 8,200,030 82,526,517 
Rhode Island 13,987,327 226,963 7,123,050 14,710,524 858,003 891,635 2,203,317 40,000,819 
South Caro1ma 303,352,841 78,185,193 112,054,076 97,338,156 7,886,714 10,814,955 56,205,773 665,837,708 
South Dakota 30,204,647 1,050,000 1,894,335 508,822 185,424 1,411,791 5,101,582 40,356,601 
Tennessee 164,053,491 49,580,975 106,752,628 49,461,184 6,244,944 12,365,334 106,047,967 494,506,523 
Texas 965,065,180 836,485,137 1,375,842,159 178,196,574 72,829,686 79,465,740 273,328,764 3, 781 ,213,240 
Utah 9,803,457 25,620,841 317,147,921 7,763,733 106,125 4,686,207 80,758,371 445,886,655 
Vennont 457,075 6,200 1,026,694 2,453,609 13,332 264,620 451,988 4,673,518 
Vtrgm Islands 711,124 0 10,248,528 96,920 4,834 377,449 1,506,138 12,944,993 
Vtrgmta 178,353,110 29,707,489 317,770,559 23,042,524 7,097,789 19,350,747 56,322,865 631,645,083 
Washmgton 80,436,589 18,590,204 90,430,822 11,732,574 884,619 2,504,576 27,405,507 231,984,891 
West Vtrgtma 121,297,058 10,237,138 146,675,430 30,312,857 9,237,060 5,804,792 28,809,290 352,373,625 
W1sconsm 53,677,399 14,787,808 112,924,941 56,504,531 22,299,121 16,294,697 39,640,292 316,128,789 
Wyommg 1,770,771 62,350 4,934,435 317,475 3,573 2,797 9,676,690 16,768,091 

Total 7,842,595,142 2,761,739,445 7,139,861,921 2,230,297,511 510,267,931 516,662,017 2,414,916,746 23,416,340,713 

Note: Data from current year(Co1urun B), Section 8 ofForm R for 1996 
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Table 2-19. Actual and Projected Quantities ofTRI Chemicals in Waste, by State, 1995-1998 

On-site Waste Management Off-site Waste Management 
Releases 
Quantity Total 

Energy Energy Released Production-
Recycled Recovery Treated Recycled Recovery Treated On-and related 

State Year On-site On-site On-site Off-site Off-site Off-site Off-site Waste 

Alabama 95 219,467,972 29,584,924 351,827,816 35,519,367 30,484,802 5,610,686 104, 116,292 776,6!1,859 
96 247,765,725 35,866,493 316,900,305 35,529,473 25,359,373 7,922,475 95,182,733 764,526,577 
97 265,839,978 38,913,149 336,579,788 36,855,806 27,433,244 8,012,760 88,209,844 801,844,569 
98 280,513,089 42,296,780 330,281,488 37,148,385 28,519,583 9,121,436 86,963,696 814,844,457 

AluJ...a 95 29,470 1,211,000 2,395,209 2,034 3 12 6,833,331 10,471,059 
96 25,842 457,400 2,761,278 235,363 5,869 943 6,908,058 10,394,753 
97 27,500 457,400 3,652,132 189,500 3 901 4,781,550 9,108,986 
98 27,500 457,400 6,192,132 29,500 3 942 1,652,765 8,360,242 

Amcncan Samoa 95 0 0 0 0 0 0 5,500 5,500 
96 0 0 0 0 0 0 10,500 10,500 
91 0 0 0 0 0 0 8,800 8,800 
98 0 0 0 0 0 0 5,500 5,500 

Arizona 95 484,880,620 450,436 7,926,180 51,066,569 876,773 10,509,493 35,410,045 591,120,116 
96 629,813,584 695,864 7,501,763 79,178,016 781,997 11,197,887 47,930,882 777,099,993 
97 665,023,628 727,854 7,563,850 54,952,082 835,715 6,022,147 45,930,204 781,055,480 
98 664,537,289 778,605 8,002,943 53,147,186 904,696 6,282,829 44,396,829 778,050,377 

Atki!IU$ 95 200,836,918 35,286,643 131,623,494 50,668,477 6,569,340 6,298,787 35,443,104 466,726,763 
96 202,786,365 33,421,106 113,334,864 41,400,704 7,246,845 3,522,772 33,544,838 435,257,494 
97 211,072,328 27,158,942 113,391,126 39,347,670 6,938,893 2,122,669 32,080,324 432,111,952 
98 143,688,683 28,716,478 114,560,701 37,521,322 7,044,809 973,191 31,553,572 364,058,756 

California 95 43,406,401 16,731,524 165,981,733 67,824,469 23,834,775 16,162,797 44,146,211 378,087,910 
96 48,933,381 18,173,050 1,102,173,175 69,551,505 22,064,027 15,705,219 49,809,089 1,326,409,446 
97 45,648,039 15,905,475 1,099,888,806 69,551,988 22,280,848 19,265,330 44,377,837 1,316,918,323 
98 44,137,360 12,320,213 1,099,316,151 71,741,859 23,572,492 16,123,456 40,864,117 1,308,075,648 

Colorado 95 14,154,013 9,200,000 7,463,134 21,483,549 3,534,014 1,570,209 4,225,300 61,630,219 
96 18,998,219 8,287,872 8,234,284 18,399,440 4,139,362 1,752,199 5,164,556 64,975,932 
97 22,156,172 8,727,500 7,535,477 15,898,758 5,882,450 1,981,226 5,110,928 67,292,511 
98 29,364,283 8,733,500 8,888,156 16,178,257 5,598,648 2,025,868 5,068,277 75,856,989 

Connecticut 95 101,132,184 4,684,785 36,684,424 25,794,257 2,382,702 7,924,633 10,268,190 188,871,175 
96 91,847,249 4,467,216 36,458,784 24,608,796 2,207,815 7,282,528 8,426,865 175,299,253 
97 92,249,043 3,605,295 36,154,545 25,072,622 2,434,043 6,862,368 7,421,396 173,799,312 
98 94,260,961 3,741,001 35,225,624 26,218,588 2,464,214 6,832,799 6,518,819 175,262,006 

Delaware 95 28,988,464 332,836 55,612,821 17,201,009 2,251,577 4,015,714 - 4,486,670 112,889,091 
96 29,782,121 219,184 50,920,120 10,044,253 1,170,i44 5,768,778 3,638,053 101,542,753 
97 32,227,122 170,000 50,693,906 10,851,548 1,232,515 4,725,462 3,341,249 103,241,802 
98 34,616,402 190,000 54,911,008 10,734,632 1,309,352 3,577,840 3,359,720 l 08,698,954 

District of Columbia 95 0 0 580 13,000 0 301 22,000 35,881 
96 0 0 1,695 12,000 0 181 9,295 23,171 
97 0 0 1,520 12,000 0 201 19,495 33,216 
98 0 0 1,495 9,700 0 201 19,476 30,872 

Florida 95 136,096,589 18,443,697 113,882,754 13,290,886 1,438,594 8,866,851 74,653,934 366,673,305 
96 133,882,239 19,362,992 131,946,077 18,166,359 2,320,957 12,762,520 77,916,828 396,357,972 
97 143,109,672 18,625,150 135,374,285 16,617,122 2,398,726 12,758,671 77,142,881 406,026,507 
98 143,473,003 17,204,108 136,340,610 16,739,484 2,870,588 12,631,760 77,631,977 406,891,530 

Oeorgla 95 255,463,864 55,200,432 246,467,698 44,738,315 7,969,702 5,092,309 59,554,126 674,486,446 
96 246,187,301 48,222,623 196,531,036 48,876,516 10,144,806 4,746,163 62,230,297 616,938,742 
97 269,514,510 50,459,174 209,916,458 42,543,250 9,300,970 4,156,106 61,831,074 647,721,542 
98 269,584,391 51,068,639 217,170,277 43,011,731 9,303,497 4,060,073 60,792,761 654,991,369 
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Table 2·19. Actual and Projected Quantities of TRI Chemicals in Waste, by State, 1995-1998, Continued 
.. --

Releases 
On-site Waste Management Off-site Waste Management Quantity Total ,, -. Energy Energy Released Production-

Recycled Recovery Treated Recycled Recovery Treated On- and related 
Stat~; Year On-site On-site On-site Off-site Off-site Off-site Off-site Waste 

Guam 95 0 0 0 0 0 0 200 200 
96 0 0 0 0 0 0 0 0 
97 0 0 0 0 0 0 0 0 
98 0 0 0 0 0 0 0 0 

Hawaii 95 5,002 0 4,020,323 31,298 0 8,311 526,687 4,591,621 

' 
96 6,611 0 3,590,519 53,077 0 2,233 533,144 4,185,584 

' 
97 13,095 0 3,606,960 45,007 0 1,178 535,935 4,202,175 
98 13,179 0 3,606,985 45,008 0 4,708 532,035 4,201,915 

Idaho 95 79,381 26,600 14,629,446 618,240 99,082 245,680 14,798,404 30,496,833 
96 176,378 26,900 17,160,464 600,490 165,822 281,151 15,155,543 33,566,748 
97 161,435 29,000 16,910,920 646,129 167,680 274,423 14,508,212 32,697,799 
98 170,150 31,800 17,079,193 684,253 168,866 284,371 14,716,367 33,135,000 

IllinOis 95 212,160,290 17,217,921 119,001,986 97,063,564 31,010,926 27,943,182 107,722,726 612,120,595 
96 316,452,083 35,570,868 120,405,877 95,627,540 28,285,621 24,496,364 107,248,201 728,086,554 
97 365,174,196 34,827,012 118,359,358 83,400,865 26,898,516 28,733,922 100,591,924 757,985,793 
98 368,688,995 34,827,591 126,067,801 83,529,541 27,036,157 27,956,922 98,915,603 767,022,610 

Ind1ana 95 200,488,445 54,698,263 117,571,0ll 207,532,2ll ll,051,214 10,412,799 105,415,248 707,169,191 
96 192,429,951 86,416,362 171,880,470 245,351,295 10,914,590 ll,026,374 110,151,053 828,170,095 
97 ! 83,320,682 75,565,928 177,124,609 227,296,934 9,909,867 10,670,196 111,944,696 795,832,912 
98 165,364,498 76,696,673 180,974,406 226,613,953 9,766,935 14,302,686 109,032,068 782,751,219 

Iowa 95 210,191,023 1,621,517 30,919,395 38,742,753 4,165,128 9,055,841 35,712,940 330,408,597 
I 96 142,535,240 1,827,848 28,677,544 27,317,298 3,011,874 10,150,245 33,036,740 246,556,789 

97 151,040,397 1,778,000 28,347,408 27,502,327 2,455,100 10,975,548 32,110,920 254,209,700 
98 152,166,830 1,778,000 28,403,356 27,328,529 2,262,442 11,539,317 30,810,925 254,289,399 

Kansas 95 344,076,586 163,803,089 42,974,398 41,443,936 1,522,106 3,124,467 28,106,985 625,051,567 
96 210,ll7,169 100,585,103 35,937,066 56,985,523 2,733,483 5,423,288 26,360,461 438,142,093 
97 172,350,660 76,742,580 30,221,018 59,536,773 2,443,634 7,771,993 23,377,047 372,443,705 
98 130,834,841 79,783,680 42,269,210 63,914,555 2,404,577 8,465,313 24,403,887 352,076,063 

Kentucky 95 249,733,864 53,171,_189 94,901,838 50,599,860 7,685,528 !2,492,084 45,939,840 514,524,203 
96 270,427,752 70,165,040 119,641,055 52,361,408 9,429,533 11,147,552 43,766,296 576,938,636 
97 280,179,863 70,259,565 108,193,839 60,132,880 8,217,190 12,405,717 39,919,136 579,308,190 
98 286,183,857 70,358,282 113,795,016 64,331,077 8,310,170 12,563,385 39,140,643 594,682,430 

Louisiana 95 687,755,914 319,488,010 804,299,854 54,288,026 14,500,229 9,022,999 176,659,049 2,066,014,081 
96 725,090,414 350,796,650 816,209,604 52,384,305 15,957,047 10,003,097 183,477,795 2,153,918,912 
97 737,d80,787 361,838,512 827,982,234 53,850,411 14,853,540 8,817,621 186,135,189 2,190,558,294 
98 736,202,605 398,550,769 830,290,259 53,940,241 14,568,140 7,142,907 167,978,196 2,208,673,ll 7 

Mame 95 9,926,951 11,337,913 72,254,423 2,489,316 486,675 685,277 11,003,221 108,183,776 
96 10,123,918 11,099,536 63,525,017 3,353,816 406,981 366,806 9,462,695 98,338,769 
97 10,310,687 11,664,226 65,236,039 3,400,112 403,221 640,308 9,551,394 101,205,987 
98 10,329,245 12,348,916 65,264,854 3,063,439 399,141 624,412 9,174,264 101,204,271 

Maryland 95 14,108,909 13,968,772 30,015,914 6,561,633 1,661,599 5,130,867 13,976,556 85,424,250 
96 17,008,373 13,397,901 34,005,595 3,781,350 1,415,359 7,255,933 12,878,468 89,742,979 
97 19,599,216 14,019,001 34,636,540 3,989,785 1,372,780 5,528,871 13,063,884 92,210,077 
98 19,645,929 15,054,300 34,143,833 4,250,046 1,357,848 5,706,355 13,025,830 93,184,141 

Massachusetts 95 24,143,\!63 8,340,614 25,053,928 27,017,638 8,181,825 11,503,493 8,817,706 113,058,467 
96 23,084,234 5,223,661 27,615,676 29,387,616 6,680,311 10,461,917 9,741,126 112,194,541 
97 21,307,702 5,545,174 27,805,276 26,791,088 6,180,813 10,055,167 8,782,190 106,467,410 
98 22,937,559 5,771,934 28,149,120 30,860,708 6,273,419 10,048,620 8,494,412 112,535,772 
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Table 2M19. Actual and Projected Quantities of TRI Chemicals in Waste, by State, 1995-1998, Continued 

On-site Waste Management Off-site Waste Management Releases 

Quant1ty Total 
Energy Energy Released Production-

Recycled Recovery Treated Recycled Recovery Treated On-and related 
State Year On-site On-site On-site Off-site Off-site Off-site Off-site Waste 

Michigan 95 171,481,860 108,318,595 130,519,722 102,772,789 62,603,906 29,318,219 119,802,545 724,817,636 
96 304,344,692 87,992,757 94,427,464 109,522,352 70,907,331 36,320,511 96,612,300 800,127,407 
97 565,436,601 114,442,661 94,085,470 109,601,210 69,064,689 31,401,602 97,065,310 1,081,097,543 
98 651,921,845 117,989,684 91,173,912 108,741,152 68,262,599 31,555,340 91,054,210 1,160,698,742 

Minnesota 95 150,902,425 24,194,538 28,875,750 21,118,170 2,751,381 8,322,922 22,365,059 258,530,245 
96 147,195,055 10,743,037 32,157,870 22,262,688 2,349,468 8,841,148 21,136,326 244,685,592 
97 156,855,777 10,885,174 31,522,009 20,412,696 2,253,113 9,090,046 20,645,985 251,664,800 
98 161,883,046 10,880,474 31,293,355 20,818,524 2,226,141 9,441,414 19,807,222 256,350,176 

Mi55isslppi 95 239,115,840 7,757,942 106,747,614 37,127,185 2,777,089 2,432,071 54,206,478 450,164,219 
96 215,890,406 18,567,578 104,186,585 25,108,852 2,674,253 2,178,444 53,292,116 421,898,234 
97 226,639,557 20,691,427 108,327,208 23,209,638 2,836,492 1,568,971 49,076,321 432,349,614 
98 216,853,163 20,985,879 108,919,572 22,929,577 2,670,025 1,325,728 41,414,278 415,098,222 

Missouri 95 184,142,307 88,370,962 74,705,094 55,862,604 27,875,621 13,319,301 56,781,935 501,057,824 
96 177,893,875 79,482,408 72,793,495 59,989,152 27,006,551 11,964,685 59,126,923 488,257,089 
97 201,206,404 71,722,272 70,229,707 58,267,849 11,061,520 12,147,169 56,719,180 481,354,101 
98 211,701,625 71,635,972 71,706,835 61,833,606 11,513,724 12,678,478 54,676,333 495,746,573 

Montana 95 48,846,536 17,305,350 9,178,710 114,088 14,948 36,092 43,840,102 119,335,826 
96 50,305,985 2,513,550 8,610,407 586,363 1,559 62,202 48,511,195 110,591,261 
97 38,430,146 2,489,150 8,952,428 297,221 1,558 71,488 46,967,394 97,209,385 
98 38,437,346 2,489,150 8,952,428 293,221 1,558 60,488 46,930,768 97,164,959 

Nebraska 95 !0,330,640 1,879,530 6,249,946 32,929,648 558,633 1,059,237 13,935,727 66,943,361 
96 18,289,870 1,499,579 6,867,436 19,004,619 434,688 1,132,693 12,743,662 59,912,547 
97 5,042,941 578,696 6,983,096 17,011,375 472,245 1,179,778 12,043,822 43,311,953 
98 1,904,024 578,865 7,188,406 17,691,735 556,553 1,178,319 9,296,086 38,393,988 

Nevada 95 2,452,241 0 6,840,500 2,306,858 6,236 18,688 3,784,296 15,408,819 
96 2,125,936 0 8,595,388 1,855,164 11,125 39,104 3,780,672 16,407,389 
97 2,353,184 0 15,916,020 1,892,704 9,960 16,746 3,947,732 24,136,346 
98 2,352,897 0 15,917,420 1,867,911 9,980 17,040 3,898,565 24,063,813 

New Hampshire 95 17,604,327 1,684,385 10,847,794 11,284,316 238,437 786,989 2,465,137 44,911,385 
96 16,867,518 1,858,325 10,301,186 12,351,423 312,436 944,007 2,476,520 45,111,415 
97 18,342,433 1,956,218 10,305,178 12,605,887 296,039 989,791 2,321,997 46,817,543 
98 18,354,043 1,956,218 10,203,683 12,860,395 311,414 1,015,885 2,188,666 46,890,304 

New Jersey 95 44,699,570 188,618,111 146,846,720 42,592,246 30,986,427 23,310,572 17,322,281 494,375,927 
96 56,031,604 347,873,373 125,963,690 41,733,440 30,957,035 23,687,382 19,408,308 645,654,832 
97 57,982,745 344,050,005 117,760,336 38,359,097 27,793,209 21,600,707 16,991,634 624,537,733 
98 55,510,470 344,220,825 116,072,654 38,808,550 25,616,113 22,870,995 16,462,234 619,561,841 

New Mexico 95 2,049,130 48,000,000 2,299,637 872,727 304,703 343,712 18,337,965 72,207,874 
96 1,509,122 33,800,000 1,868,997 1,054,684 157,340 469,286 19,990,405 58,849,834 
97 1,508,912 33,800,000 3,730,657 1,471,458 182,115 628,687 20,621,028 61,942,857 
98 1,508,537 33,800,000 3,997,653 1,793,467 205,079 764,682 19,864,437 61,933,855 

New York 95 180,309,512 23,320,957 108,416,905 77,097,766 9,384,258 13,169,349 39,728,489 451,427,236 
96 176,304,149 25,633,557 112,267,207 68,467,184 7,814,260 12,984,222 36,237,438 439,708,017 
97 176,510,089 26,229,328 116,633,402 73,332,942 7,323,634 13,133,349 32,395,595 445,558,339 
98 176,721,572 26,728,870 118,001,093 77,786,623 6,738,126 12,772,370 30,624,974 449,373,628 

North Carolina 95 462,392,427 35,657,780 146,439,231 I 02,388,950 10,640,119 14,041,845 87,004,373 858,564,725 
96 362,510,160 25,898,390 147,228,500 88,351,160 14,154,483 11,689,900 83,478,894 733,311,487 
97 413,059,086 26,391,309 151,062,521 84,274,099 14,546,636 11,395,311 82,450,349 783,179,311 
98 443,635,515 28,712,851 151,308,433 89,256,876 15,108,257 8,342,756 80,770,323 817,135,0ll 
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Table 2-19. Actual and Projected Quantities of TRI Chemicals in Waste, by State, 1995-1998, Continued 
-· 

On-site Waste Management Off-site Waste Management Releases 

Quantity Total 
Energy Energy Released Production-

Recycled Recovery Treated Recycled Recovery Treated On- and related 
State Year On-site On-site On-site Off-site Off-site Off-site Off-site Waste 

-
North Dakota 95 53,707 4,200 3,854,548 967,698 9,714 653,466 2,831,733 8,375,066 

' 96 44,438 3,300 4,853,566 834,318 20,061 215,671 2,312,172 8,283,526 
97 44,517 3,300 11,227,119 848,350 23,802 218,779 3,065,688 15,431,555 
98 44,637 3,000 11,204,954 848,350 20,852 193,931 2,615,643 14,931,367 

Ohw 95 357,113,023 89,144,781 175,401,791 180,011,637 28,347,722 33,116,606 149,163,113 1,012,298,673 
96 329,167,620 96,800,899 155,733,167 190,012,535 40,513,765 42,263,264 152,721,169 1,007,212,419 
97 336,531,518 101,028,491 150,406,553 194,198,149 30,141,071 45,567,711 148,202,400 1,006,075,893 
98 339,102,230 106,879,906 160,611,187 187,131,700 26,956,354 42,493,050 143,384,871 1,006,559,298 

Oklahoma 95 51,815,273 95,421,680 12,566,124 19,984,131 2,843,786 1,204,530 27,387,172 211,222,696 
96 53,640,688 52,550,449 16,068,996 19,639,683 979,666 1,557,350 25,995,800 170,432,632 
97 54,335,262 58,000,431 16,024,278 20,041,948 1,355,395 1,435,419 23,692,194 174,884,927 
98 50,883,583 58,000,431 16,197,036 20,473,869 1,038,192 1,418,806 21,471,873 169,483,790 

Oregon 95 35,903,722 17,090,728 56,027,077 21,528,149 1,162,022 13,818,469 23,669,447 169,199,614 
96 33,343,531 17,268,217 61,437,014 20,382,063 1,404,094 16,476,844 23,842,013 174,153,776 
97 35,152,544 17,519,770 63,164,157 17,999,932 1,154,249 16,677,938 25,041,678 176,710,268 
98 35,228,389 17,625,970 65,581,916 18,937,523 1,246,212 16,708,936 25,379,313 180,708,259 

Pennsy1vama 95 417,121,400 51,207,089 166,187,096 135,594,906 15,900,996 21,770,185 100,693,535 908,475,207 
96 392,219,178 50,287,872 149,258,161 149,691,289 17,815,663 21,877,011 115,008,743 896,157,917 
97 338,423,564 51,046,927 151,042,133 145,782,479 17,935,600 22,868,314 112,997,798 840,096,815 
98 333,688,503 54,610,513 155,176,996 149,545,374 18,041,048 22,198,894 113,026,197 846,287,525 

Puerto Rtco 95 30,330,473 531,226 13,861,336 11,706,122 9,927,345 8,169,262 9,632,280 84,158,044 
96 24,267,097 142,187 17,004,946 13,804,916 10,661,013 8,446,328 8,200,030 82,526,517 
97 24,157,885 9,000 21,752,120 11,420,426 10,238,274 7,522,959 8,132,473 83,233,137 
98 15,213,992 0 26,945,030 12,247,295 11,230,304 8,111,173 7,278,531 81,026,325 

Rhode Island 95 17,344,535 237,930 7,434,547 13,829,904 868,305 1,100,845 2,946,818 43,762,884 
96 13,987,327 226,963 7,123,050 14,710,524 858,003 891,635 2,203,317 40,000,819 
97 11,592,386 225,225 7,231,809 16,028,822 550,062 731,423 1,789,702 38,149,429 
98 11,750,519 269,500 7,770,670 17,033,082 559,092 407,035 1,821,933 39,611,831 

South Carohna 95 279,881,113 49,028,680 113,792,493 108,538,907 11,807,750 11,916,160 55,955,740 630,920,843 
96 303,352,841 78,185,193 112,054,07 6 97,338,156 7,886,714 10,814,955 56,205,773 665,837,708 
97 321,445,881 78,193,006 113,689,226 99,867,231 6,539,274 11,085,513 56,094,653 686,914,784 
98 372,257,633 78,038,558 113,302,629 104,633,162 6,908,421 10,916,292 52,389,985 738,446,680 

South Dakota 95 36,980,289 1,065,000 1,147,835 370,122 167,753 555,298 7,542,847 47,829,144 
96 30,204,647 1,050,000 1,894,335 508,822 185,424 1,411,791 5,101,582 40,356,601 
97 34,318,935 1,118,000 2,435,346 500,822 187,274 1,061,350 6,209,886 45,831,613 
98 34,344,535 1,216,000 2,451,939 525,438 195,726 1,072,875 6,341,423 46,147,936 

Tennessee 95 139,305,627 58,224,173 131,821,169 56,246,392 6,045,762 11,184,985 108,943,716 511,771,824 
96 164,053,491 49,580,975 106,752,628 49,461,184 6,244,944 12,365,334 106,047,967 494,506,523 
97 183,315,566 50,202,122 109,044,718 51,130,494 5,179,581 11,193,284 105,854,007 515,919,772 
98 189,358,652 56,101,194 109,897,408 49,062,074 4,932,286 10,389,382 100,115,163 519,856,159 

Texas 95 851,351,242 802,343,769 1,756,510,238 147,314,196 131,170,022 96,486,725 285,373,579 4,070,549,771 
96 965,065,180 836,485,137 1,375,842,159 178,196,574 72,829,686 79,465,740 273,328,764 3, 781,213,240 
97 1,722,593,864 911,615,423 1,356,528,683 163,538,778 68,835,844 75,152,754 268,416,810 4,566,682,156 
98 1,023,433,433 838,470,021 1,505,544,277 166,800,583 66,294,108 74,566,747 259,410,360 3,934,519,529 

Utah 95 13,692,011 4,418,581 309,942,774 3,224,718 85,923 763,467 76,593,979 408,721,453 
96 9,803,457 25,620,841 317,147,921 7,763,733 106,125 4,686,207 80,758,371 445,886,655 
97 8,766,613 21,620,300 316,408,567 5,473,299 123,301 8,770,604 83,040,797 444,203,481 
98 8,731,227 21,637,457 316,429,929 5,344,669 134,435 8,848,085 70,136,456 431,262,258 
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Table 2-19. Actual and Projected Quantities ofTRI Chemicals in Waste, by State, 1995-1998, Continued 

On-site Waste Management Off-site Waste Management Releases 
Quantity Total 

Energy Energy Released Production-
Recycled Recovery Treated Recycled Recovery Treated On- and related 

State Year On-site On-site On-site Off-site Off-site Off-site Off-site Waste 

Vermont 95 1,073,467 12,000 741,603 1,760,132 45,611 329,343 571,414 4,533,570 
96 457,075 6,200 1,026,694 2,453,609 13,332 264,620 451,988 4,673,518 
97 459,765 3,000 1,054,094 1,869,600 400 166,307 439,805 3,992,971 
98 470,080 0 1,074,149 716,100 0 98,689 459,896 2,818,914 

Vlraln Islands 95 766,194 0 10,014,402 117,182 51,700 192,110 1,460,160 12,601,748 
96 711,124 0 10,248,528 96,920 4,834 377,449 1,506,138 12,944,993 
97 711,124 0 10,248,528 96,920 4,834 377,449 1,641,691 13,080,546 
98 711,124 0 10,248,528 96,920 4,834 377,449 1,641,691 13,080,546 

Virainia 95 152,431,389 40,127,426 342,447,586 26,936,757 7,609,951 18,440,473 54,244,301 642,237,883 
96 178,353,110 29,707,489 317,770,559 23,042,524 7,097,789 19,350,747 56,322,865 631,645,083 
97 181,014,830 30,492,814 317,760,882 19,824,123 7,908,276 18,535,397 55,614,506 631,150,828 
98 263,122,649 30,995,661 353,ll6,201 18,236,779 8,744,718 18,528,448 54,287,103 747,031,559 

Washlnaton 95 79,400,362 12,310,080 83,876,405 13,450,710 652,856 2,205,532 27,652,784 219,548,729 
96 80,436,589 18,590,204 90,430,822 11,732,574 884,619 2,504,576 27,405,507 231,984,891 
97 73,706,411 19,064,399 89,455,332 7,962,906 893,166 6,534,488 25,967,859 223,584,561 
98 76,901,535 19,451,420 90,750,947 6,621,422 870,927 8,179,156 25,504,038 228,279,445 

West Virginia 95 121,278,361 11,819,776 156,343,554 34,736,094 30,508,269 6,742,802 33,584,598 395,013,454 
96 121,297,058 10,237,138 146,675,430 30,312,857 9,237,060 5,804,792 28,809,290 352,373,625 
97 125,430,748 9,369,471 148,879,489 26,042,129 8,492,090 5,288,322 26,497,725 349,999,974 
98 133,413,272 8,578,814 157,596,505 26,306,802 9,096,259 5,394,764 25,080,642 365,467,058 

Wiscontln 95 60,306,238 11,313,067 113,768,447 55,286,633 18,806,052 13,139,030 39,346,821 311,966,288 
96 53,677,399 14,787,808 112,924,941 56,504,531 22,299,121 16,294,697 39,640,292 316,128,789 
97 53,426,685 15,102,560 109,203,571 57,098,530 22,560,602 15,832,900 37,775,440 311,000,288 
98 50,982,071 15,026,503 106,343,709 60,565,947 23,026,657 15,987,984 37,178,309 309,111,180 

Wyomill8 95 1,855,743 ll8,190 4,068,157 68,369 1,830 1,793 11,030,850 17,144,932 
96 1,770,771 62,350 4,934,435 317,475 3,573 2,797 9,676,690 16,768,091 
97 1,847,551 64,447 6,114,515 438,654 3,573 87,331 9,540,231 18,096,302 
98 1,874,181 64,447 5,248,515 519,000 3,573 2,301 9,580,553 17,292,570 

Total 95 7,599,457,107 2,604,326,691 6,713,283,164 2,172,130,513 573,861 '721 503,626,870 2,426,043,539 22,592,729,605 
96 7,842,595,142 2,761,739,445 7,139,861,921 2,230,297,511 510,267,931 516,662,017 2,414,916,746 23,416,340,713 
97 9,058,050,236 2,834,933,863 7,176,355,246 2,139,384,425 469,607,626 514,114,672 2,352,037,799 24,544,483,867 
98 8,519,036,977 2,827,656,852 7,431,162,587 2,171,369,720 466,659,144 508,186,883 2,249,143,815 24,173,215,978 

Note: Dllta from Section 8 of Form R for 1996. 95 1s pnor year, 96 1S current year, 97 and 98 are projected years 

Chemical-Specific Waste Management Data 

Table 2-20 presents the top 20 TRI chemicals for 
total production-related waste, led by methanol 
(2.29 billion pounds). Four other chemicals were 
reported in quantities of more than l billion 
pounds: toluene (1.82 billion pounds), copper 
(1.35 billion pounds), sulfuric acid (1.22 billion 
pounds), and ethylene (1.22 billion pounds). 

Waste management of the top five chemicals 
varied. For methanol, this consisted primarily of 
on-site treatment ( 41.5% of its total production
related waste}, and more methanol was treated 
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on-site than any other TRI chemical in 1996 
(950.7 million pounds). On-site recycling 
accounted for more than half the management of 
the next three chemicals: toluene (968.3 million 
pounds, or 53.3%), copper (737.2 million pounds, 
or 54.5%), and sulfuric acid (798.6 million pounds, 
or 65.4%). These were the leading chemicals for 
on-site recycling. About equal shares of ethylene, 
ranked fifth overall, were burned on-site for energy 
recovery and treated on-site (40.3% and 39.8%, 
respectively). Propylene, however, ranking sixth 
overall, was the chemical with the largest on-site 
energy recovery (567.6 million pounds, compared 
to 490.6 million pounds for ethylene). 
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Table 2-20. Top 20 Chemicals with the Largest Total Production-related Waste, 1996 

On-site Waste Man!!lement 

Energy 
CAS Recycled Recovery Treated 

Number Chemical On-site On-site On-site 

67-56-1 Methanol 537,583,324 331,508,259 950,729,426 
108-88-3 Toluene 968,269,305 187,671,839 395,302,542 

7440-50-8 Copper 737,221,219 123,097 41,621,864 
7664-93-9 Sulfunc actd 798,641,136 3,600 389,473,985 

74-85-1 Ethylene 194,529,481 490,573,955 483,574,781 
115-07-1 Propylene 60,407,279 567,598,551 302,585,973 

7664-41-7 Ammoma 337,049,680 38,613,184 342,109,457 
7647-01-0 Hydrochlonc actd 73,213,533 120,000 684,523,200 

- Lead compounds 396,430,669 0 1,350,570 
107-21-1 Ethylene glycol 378,289,176 6,653,981 57,466,450 

Zmc compounds 84,991,928 102,429 3,458,463 
1330-20-7 Xylene (mtxed tsomer 110,754,065 146,026,399 81,266,575 

110-54-3 n-Hexane 226,946,357 27,541,392 183,924,283 
7664-38-2 Phosphoric actd 310,993,398 8,300 117,388,358 

- Copper compounds 189,656,521 59 5,817,034 
7782-50-5 Chlonne 82,275,726 4,000 259,753,478 

- Nttrare compounds 103,734,553 0 27,468,515 
78-93-3 Methyl ethyl ketone 61,050,421 92,654,090 68,944,661 

- Glycol ethers 195,662,187 43,392,075 27,509,395 
7697-37-2 Ntlnc actd 24,081,964 165,558 269,641,370 

Subtotal 5,871,781,922 1,932,760,768 4,693,910,380 

Total 7,842,595,142 2,761,739,445 7,139,861,921 

Note: Data from current year (Column B), Section 8 of Form R for 1996 

More than half of total production-related waste for 
all but three of the top 20 chemicals was managed 
on-site. The exceptions were zinc compounds (11th 
overall}, copper compounds (15th), and nitrate 
compounds (17th). These substances were 
primarily recycled off-site (235.5 million pounds of 
zinc compounds and 202.2 million pounds of 
copper compounds) and/or released on- and off-site 
to the environment (209 .3 million pounds of zinc 
compounds and 169.3 million pounds of nitrate 
compounds). 

The leading chemical for off-site recycling was 
copper, with 548.0 million pounds. Toluene led for 
off-site energy recovery, with 93.1 million pounds. 
As with on-site treatment, methanol was the top 
chemical sent for off-site treatment, with 115.7 mil
lion pounds. Methanol also led all TRI chemicals in 
on- and off-site releases, with 245.5 million 
pounds. Zinc compounds were second 
(209 .3 million pounds), and ammonia was third 
(193.0 million pounds). 

Off-site Waste ManaBement Releases 
Quantity Total 

Energy Released Production-
Recycled Recovery Treated On- and related 

Off-site Off-site Off-site Off-site Waste 

17,596,160 91,920,468 115,676,226 245,467,067 2,290,480,930 
26,647,879 93,076,963 19,431,352 125,826,351 1,816,226,231 

547,960,360 45,526 6,663,640 20,249,615 1,353,885,321 
6,021,651 6,722 4,306,466 22,069,485 1,220,523,045 

13,317 13,028,334 2,112,396 32,662,262 1,216,494,526 
13 215,250 278,482 26,440,895 957,526,443 

8,898,654 66,067 16,369,151 193,035,326 936,141,519 
3,701,000 11,200 6,024,057 66,271,877 833,864,867 

317,306,000 66,447 7,827,663 29,787,645 152,768,994 
115,505,157 16,998,309 22,366,793 18,306,032 615,585,898 
235,539,067 319,843 29,509,406 209,342,225 563,263,361 

45,207,020 81,139,488 9,077,257 87,947,647 561,418,451 
10,713,933 10,361,400 8,225,491 71,903,265 539,616,121 
8,585,442 71,813 4,285,837 62,229,276 503,562,424 

202,204,906 19,489 1,643,531 57,165,332 456,506,872 
751,497 14,348 1,279,178 67,322,428 411,400,655 

4,700,612 98,981 61,901,864 169,285,536 367,190,061 
20,448,105 41,818,751 5,660,666 60,360,784 350,937,478 
3,304,996 17,139,212 11,860,515 42,287,893 341,156,273 
2,378,483 330 15,672,065 21,715,136 333,654,906 

1,577,484,252 366,418,941 350,172,036 1,629,676,077 16,422,204,376 

2,230,297,511 510,267,931 516,662,017 2,414,916,746 23,416,340,713 

Chemical-Specific Data Table 

Table 2-21 presents on- and off-site releases, 
on-site waste management, and transfers off-site for 
further waste management for all reported TRI 
chemicals for 1996. Pesticides are denoted with an 
asterisk (*) next to the chemical name. 
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(:) Chapter 2-1996 TRI Releases and Transfers 

Table 2-21A. TRIOn-site and Off-site Releases, by Chemical, 1996 

On-site Releases 

Air On-stte Land Releases 

Fuglthe or Stack or Surface Under~ound Injection RCRA Other 

CAS Nonpoint Air Point Air Water Class I Class II· V Subtitle C On-site Land 

N11mbtt- Clitmlcal Emissions Emissions Dtscharges Wells Wells Landfills Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

717$1-41·2" Ablune.:tm 0 0 10 0 0 0 0 
30$6()..19·1 "Ac:cpbalc 255 1,250 0 0 0 0 0 

75-07.0 Acctaldch)dc 1,637,438 10,938,582 198,485 468,662 0 121 16,679 
60-3S.S Acmnudc s 14 2 1,169,000 0 0 0 
75.054 Aecl011iln1c 601,735 421,386 ll,900 22,826,712 0 11 37 
!11·16<2 Acdopllctlonc 149,441 29,865 734 474,202 0 0 2,738 

62476<59-9" Aalluorfcn, sod1um ult 219 7 7 0 0 0 5 
107·02·1* Acrokm 928 81,348 550 100,360 0 0 0 
79-o6< I Acryllmldc 2,751 8,949 3,653 5,748,154 0 149,156 0 
79·10.7 Acrylic aad 193,012 231,271 3,171 5,168,000 0 0 67 

107·13·1 Acrylonilnlc 291,729 1,003,720 590 3,595,236 0 5 297 
15972-604" Al.tclllor 2,100 240 330 0 0 () 0 

116.()6<3. Aldicad> 151 1,205 0 0 0 0 5 
211057-48-9 d·I!'IIN-AIIdhrin 0 0 0 0 0 0 0 

107·18-6 All,ylalcohol 43,237 15,383 4,962 374,263 0 0 0 
107·11·' AIJ)Iamlne 0 0 0 0 0 0 0 
I07·0S.I Allyl cblondc 56,007 24,141 9 0 0 () 0 

7429·90-S Aluminum (fume or dust) 285,959 1,397,308 48,989 0 0 54,398 3,818,509 
134<4-:!S·l Aluminum oxide (!ibn:>u$ fonns) 74,648 32,743 505 0 0 20 357,630 

208S9·73.S • Aluminum pbospbide 0 0 0 0 0 0 0 
834·1241* Ametryn 2,835 486 59 0 0 0 0 

60.()9-J 4-AmlnOAZoben.une 0 0 0 203 0 0 0 
n.t. 7·1 4·Ammobipl•enyl 0 0 0 2 0 0 0 

l:WSUI·I* Amitru 0 0 0 0 0 0 0 
7664-41·7* Ammonia 35,870,521 ll8,9l0,062 8,267,591 24,180,232 225,985 444,378 3,159,106 

62·Sl.J Anllme 1ll,74l 133,351 16,217 835,298 0 210 57! 
91).0.1.() o-AniS!dlliC 1,443 74 28 0 0 0 0 

104·94·9 p.Anuidme 0 0 0 0 0 0 0 
12()..12·7 An!bnccne 23,583 40,617 122 0 0 272 389 

744().36.() Amimooy 2,905 7,962 5,388 0 0 6,086 3,394 

- AnthnOIIy c:otnpOIIlld5 32,345 70,385 34,886 13,908 0 101,859 1,872,669 
7440.38-2 ArseniC 32,882 6,590 421 0 0 2,181 96,577 - Amok: compounds 75,960 39,486 4,047 61,280 0 13,910 1,737,ll8 
1332-:U..J Asllc:stos (liiilble) 1,398 1,362 2 0 0 26,010 453,549 
1912·2~·9 ° Atruinc 5,067 21,944 1,326 1 0 0 614,353 
1-140.39-3 Barium 9,579 33,400 2,482 0 0 0 306,932 

- Barium compounds 84,002 215,467 89,385 750 0 66,678 1,466,707 
22'1!1·23·l"Bclldlocarb 0 0 0 0 0 0 0 

1861-404" Bcllllun!m 1,200 2,208 0 0 0 0 0 
1~·3S.2 *lknomyl 0 0 0 0 0 0 0 

91·17·3 Dcnul cblondc 1,158 8 0 0 0 0 0 
71-43·2 Dcnzme 3,365,712 4,753,759 27,376 312,016 750 28,841 47,316 
!11.07·7 lkn:.o!c tricltlondc 7,925 66 16 0 0 0 0 
98-SS-4 llcnmyl clOOride 16,874 1,829 0 0 0 0 0 
94<36<0 Benzoyl peroxide 325 1,694 10 0 0 0 1,655 

100-44-7 Ben:r:yl chlondc 13,695 5,697 324 660 0 0 173 
744o.41·7 lll:r)lbum 9 850 31 0 0 28,000 3,240 

- Bcrylhum c:ompooruls 30 365 1 0 0 0 16,188 
$26$7-04·3 *lllfl:nlhnn 6 I 0 0 0 0 0 

92-52-4 Btphcnyl 409,862 237,574 9,779 31,558 0 15 29;1.57 
111·91-1 Dis(l..:hlorocthoxy)methll!le 1,320 11 0 6,688 0 542 0 
III..J4..J Bl$(2-cldoroc:thyl) ethe; 799 2,ll9 6 0 0 0 0 
$42-SS..I Bb(chklromcthyl) cth« 0 0 0 0 0 0 0 
108-(,0.1 Dl$(2-chloco-l·mcthylcthyl) 520 4,100 44 0 0 0 3 

ethe; 

$6-l$-9* BIS{cn'bul)lttn) oxide 5 5 21 0 0 0 55 
. Note; On-sUo R~:leases from Section 5 and Off-lute Releases from Section 6 ( off-stte transfers to dtsposal) of Form R. 
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Off-site 

Releases Total 

Total Transfers On- and 

On·s•te Off-site to Off-site 

Releases D1sposal Releases 

Pounds Pounds Pounds 

10 0 10 
1,505 1,400 2,905 

13,259,967 2,463 13,262,430 
1,169,021 0 1,169,021 

23,861,781 548,193 24,409,974 
656,980 15,950 672,930 

238 0 238 
183,186 0 183,186 

5,912,663 301,575 6,214,238 
5,595,521 51,375 5,646,896 
4,891,577 6,639 4,898,216 

2,670 4,100 6,770 
1,361 0 1,361 

0 0 0 
437,845 134,595 572,440 

0 0 0 
80,157 () 80,157 

5,605,163 7,747,964 13,353,127 
465,546 9,452,079 9,917,625 

0 0 0 
3,380 0 3,380 

203 0 203 
2 0 2 
0 0 0 

191,057,875 1,917,792 192,975,667 
1,097,388 21,071 1,ll8,459 

1,545 1 1,546 
0 0 0 

64,983 51,041 ll6,024 
25,735 217,968 243,703 

2,126,052 4,201,352 6,327,404 
!38,651 47,420 186,071 

1,931,801 1,196,069 3,127,870 
482,321 3,316,ll2 3,798,433 
642,691 188,963 831,654 
352,393 574,589 926,982 

1,922,989 4,127,184 6,050,173 
0 0 0 

3,408 0 3,408 
0 0 0 

1,166 0 1,166 
8,535,770 65,750 8,601,520 

8,007 0 8,007 
18,703 2,370 21,073 
3,684 6,352 10,036 

20,549 4,824 25,373 
32,130 1,590 33,720 
16,584 1,440 18,024 

7 0 7 
718,045 34,962 753,007 

8,561 0 8,561 
2,924 16 2,940 

0 0 0 
4,667 0 4,667 

86 4,537 4,623 



Chapter 2- 1996 TRI Releases and Transfers 

Table 2-218. TRI Other On-site Waste Management and Transfers Off-site for Further Waste Management, by Chemical,1996 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy 'Transfers to Transfers Off-site Manage- related 

Chemical On-site On-site On-site ment to Recycling Recovery Treatment to POTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Abamectm 0 0 31 31 0 0 78 0 0 78 114 

Acephate 30 0 176,000 176,030 0 0 15,820 250 0 16,070 185,345 

Acetaldehyde 178,600 12,168,237 21,603,608 33,950,445 43 144,723 31!,747 346,698 0 803,211 47,988,233 

Acetamtde 0 98,900 1 98,901 0 0 4ll 0 0 411 1,269,087 

Acetomtnle 22,263,727 24,163,715 12,010,669 58,438,111 1,736,000 6,436,847 3,730,563 911,800 0 12,815,210 96,460,892 

Acetophenone 900 36,395,314 1,013,493 37,409,707 7,255 243,525 9,811 51,510 0 312,101 38,393,585 

Aclfluorfen, sodtum salt 0 0 90 90 0 0 0 674 0 674 1,002 

Acrolem 0 3,641,691 6,126,756 9,768,447 0 27,729 39 0 0 27,768 9,971,496 

Acrylamtde 307 90,400 137,990 228,697 4 22,780 27,346 65,280 0 115,410 6,525,693 

Acryhcactd 4,427,743 27,444,6ll 27,724,878 59,597,232 96,828 3,738,960 1,107,155 19,688 0 4,962,631 70,187,482 

Acrylomtnle 12,680,622 3,485,381 10,463,883 26,629,886 517 317,693 1,013,860 88,141 0 1,420,2ll 32,917,197 

Alachlor 0 0 28,000 28,000 0 0 148,600 0 0 148,600 183,400 

Aldtcarb 0 0 505 505 0 0 32,588 0 0 32,588 34,215 

d-trans-AIIelhrm 0 0 0 0 0 0 0 0 0 0 0 

Allyl alcchol 120,525 822,495 1,313,506 2,256,526 0 653,065 107,040 211,324 0 971,429 3,678,780 

Allylamme 0 0 2 2 0 2 0 0 0 2 4 

Allyl chlonde 260,000 2,300,000 504,432 3,064,432 0 360 487,384 11 0 487,755 3,640,974 

Alummum (fume or dust) 15,382,373 0 18,105,328 33,487,701 22,941,895 88,524 152,126 12,754 0 23,195,299 68,452,437 

A1ummum ox1de (fibrous forms) 175,000 0 3,900 178,900 16,417 22,333 36,314 1,328 0 76,392 1,883,324 

Alummum phosphide 0 0 0 0 0 0 0 0 0 0 0 

Amet:ryn 0 0 33,000 33,000 0 0 19,620 0 0 19,620 54,961 

4-Ammoazobenzene 0 0 0 0 0 0 99 0 0 99 302 

4-Ammoblphenyl 0 0 91,000 91,000 0 0 103 0 0 103 91,105 
An:utraz 0 0 0 0 0 0 0 0 0 0 0 

Ammonta 337,049,680 38,613,184 342,109,457 717,772,321 8,590,971 83,430 2,373,153 14,637,033 61,588 25,746,175 936,141,519 

Amhne 8,838,234 6,189,043 3,641,917 18,669,194 0 314,762 381,821 1,113,702 0 1,810,285 21,595,574 

o-Antstdtne 0 1,465 3,992 5,457 0 0 0 6,251 0 6,251 13,254 

p-Ants!tlme 0 0 0 0 0 0 0 0 0 0 0 
Anthracene 214,266 ll2,111 1,257,051 1,583,428 9,722 210,273 4,782 345 0 225,122 1,916,943 

Anttmony 3,549,028 109,302 1,220,051 4,878,381 2,939,941 33,085 155,173 22,558 2 3,150,759 8,273,867 

Anllmony compounds 6,138,043 0 94,818 6,232,861 2,874,865 63,927 747,146 94,398 0 3,780,336 15,280,785 

Arsemc 1,191,541 0 70,004 1,261,545 751,303 0 95,712 303 0 847,318 2,276,319 

Arsemc compounds 4,931,812 0 92,028 5,023,840 368,156 326 1,718,792 229 0 2,087,503 9,549,085 

Asbestos (frtable) 142,589 0 519,822 662,411 0 0 75 752 0 827 4,348,203 

Atrazme 59 0 365,171 365,230 0 0 252,344 73 0 252,417 1,340,928 

Bannm 58,305 220,321 75,212 353,838 92,646 3,253 167,142 1,629 0 264,670 1,496,638 

Banum compounds 37,172,801 200 6,877,708 44,050,709 2,771,996 224,870 1,592,618 392,151 2,941 4,984,576 54,816,803 

Bend1ocarb 0 0 0 0 0 0 0 0 0 0 0 

Benfluralm 74,000 0 2,500 76,500 0 0 39,250 0 0 39,250 !18,253 

Benomyl 0 0 340,000 340,000 0 0 6,000 0 0 6,000 346,000 

Benzal chlonde 0 0 110,000 110,000 0 780,000 180 s 0 780,185 891,348 

Benzene 61,704,353 15,645,404 64,991,646 142,341,403 531,327 2,196,809 1,491,143 214,698 6 4,433,983 156,110,718 

Benzmc tnchlonde 0 0 150,000 150,000 0 12,000 44 5 0 12,049 170,025 

Benzoyl chlonde 0 0 1,998,467 1,998,467 0 138 630,473 6 0 630,617 2,650,142 

Benzoyl peroXIde 11,580 0 36,266 47,846 6,000 3,760 6,842 38,772 0 55,374 113,431 

Benzyl chlonde 19,000 20,600 258,415 298,015 0 559,486 1,608 1,581 0 562,675 882,915 

Beryllmm 38,389 0 921 39,310 93,078 0 3,257 0 0 96,335 166,725 

Beryllium compounds 0 0 0 0 18,050 0 1,309 1 0 19,360 36,966 

Btfenthnn 0 0 0 0 0 0 48 0 0 48 55 

B1phenyl 161,010 1,094,809 3,058,232 4,314,051 527,079 243,039 513,754 404,785 0 1,688,657 6,793,939 

Bts(2-chloroethoxy)melhane 0 0 0 0 0 0 0 0 0 0 8,561 

Bts(2-chloroethy1) ether 0 573,000 960,300 1,533,300 180,000 407,512 34,692 2,382 0 624,586 2,160,836 

B•s(chloromethyl) ether 0 0 6,500 6,500 0 0 0 0 0 0 6,500 

Bis(2-cbloro·1-melhy1ethyl) 13,000,000 0 8,934,000 21,934,000 0 0 0 0 0 0 21,938,700 

ether 

B1s(tnbutyltm) oxtde 0 0 339 339 55,471 0 0 0 0 55,471 60,426 

. . Note· Other On-stte Waste Management from Section 8 and Transfers Off-s1te for Further Waste Management from Section 6 (excludmg off-stte transfers to 
disposal) ofFonnR Other Off-site Transfers are transfers reported without valtd waste management codes Production-related Waste from Section 8 ofFonn R (total 
excludes remedtal and catastrophic quanl:!ties) 
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() Chapter 2-1996 TRI Releases and Transfers 

Table 2-21A. TRI On-site and Off-site Releases, by Chemical, 1996, Continued 

On-site Releases 
Air On-site Land Releases 

Fugitive or Stack or Surface Underground Injection RCRA Other 

CAS Nonpolnt Air Point Air Water Class I Class II-V Subtitle C On-site Land 
Number Chemleal Emissions Emissions Discharges Wells Wells Landffils Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

10294·34-S l30I'QII trichlonde 1 36 0 0 0 0 0 
7637..07·2 BOfOillnflucrlde 10,975 i2,456 0 0 0 0 0 
314-40.9* 13ll:)lllaCil 6 0 30,740 0 0 0 0 

7726-95·6 *Bromine 39,175 38,525 lO 7 0 245,117 6 
3U91-65-7* l·Bromo-1-(bromomdhyl)-1,3- 0 0 0 0 0 0 0 

~lwbomtrile 

3S3.S9.J BromochlooxM!uoromethane 4,688 0 0 0 0 0 0 

(H1I011 1211) 
74-13·9 • Bmmomcthane 414,088 1,885,755 7 303 0 0 6 
S2.S I· 7" 2·Bromo-2·Dltropl'op.tne>- 0 0 0 0 0 0 0 

1,3-dlol 
75-63·8 Bromo~nfiuorometlwtc 12,153 14,000 0 0 0 0 0 

(HaiOCt1301) 
1689·S4·S* Bromox,ynil s 10 0 0 0 0 0 

1689·99·2 * Bromoxynil octmoate 270 251 0 0 0 0 0 
3S7·S7.J Brucine 0 0 0 0 0 0 0 
11)6.99..() 1,3-ButaJicnc 1,429,487 1,296,809 11,001 1,000 0 110 153 
141·32·2 Butyi11Cf)'L1tc 105,689 108,649 712 0 0 0 2,165 
71·36.J a·Butyllkohol 4,906,789 17,938,341 61,936 2,452,006 0 617 5,517 
11·92·2 sec-Butyl alcohol 320,953 929,317 6,920 120,169 0 0 490 
1S·6S..O lett•Butyl alcohol 494,612 272,590 30,430 1,007,213 0 0 758 

IQ6.11S.7 1,2·Bul).leneoxlde 5,499 7,198 45 0 0 0 0 
123-72·11 Butyraldchyde 128,227 155,403 441 43,344 0 0 46 

7«0-43-9 Cadmium 1,926 2,849 1,010 0 0 4,561 46,859 

- Cadmium compounds 5,964 33,925 3,614 82 0 53,618 448,409 
156-62·7 Ctknum cyanamide 1 l 0 0 0 0 0 
133.1)6.2"~ 519 12,106 5 5 0 0 0 
63·2S.1" Clrb.uyl 1,270 11,662 54 0 0 2,685 0 

1S63·66-2 • Clrbofuan 2,315 274 1 0 0 0 0 
7S.ts..o Catboo diSUtrJdc 3,212,583 69,569,637 66,555 3,788 0 0 270 
S6-23·S CMboo tdl'llcl!loride 140,533 210,317 215 44,515 0 0 0 

-163·SS.I Carbonyhullide 610,328 19,241,733 0 0 0 0 0 

Sll4·68-4 • C.uboxin 8 0 0 0 0 0 0 
120-S0.9 Catechol 2,480 2,826 24,475 0 0 38 2,184 
57· 74·9 Chlordw: 660 0 95 0 0 0 0 

tls.28-6 Chloreod!c acid 0 43 0 0 0 0 0 
909t2·32-4 .. ChlorU:n\11'011 dhyl 0 1 0 0 0 0 0 

7782·!0-S" Cbloonc 1,119,170 65,308,331 465,787 74,196 0 0 312,638 
10049·04-4" Cblonnc dmJdc 20,395 1,189,230 0 0 0 0 0 

79·11·8 ChloroKetic acid 5,620 812 2 0 0 0 250 
~08()..31·3 * 1-(3-Chloroallyl)-3,5,7-triua· 6 54 IS 0 0 0 607 

l-azonlud3man!alle chloride 
106-47·1 p.Otloo»ailine 97 47 407 0 0 0 5 
108·9().7 Chlorolx:nzcnc 175,135 402,361 2,086 68,701 0 0 5 

75-6S·3 I·Chloco-1,1-dlfluoroethanc 677,293 5,566,588 2,858 0 0 0 0 
(l!CFC·142b) 

75-45-6 Chloro<hfiuOtomcthanc 4,388,043 5,388,543 2,538 0 0 0 I 

OICFC-22) 
7S..oo.3 Cblorocth!IIIC 1,130,568 1,422,692 285 92 0 0 0 
67-66.J Cblol:ofonn 3,086,308 6,235,110 340,396 45,387 0 25,156 7,553 
7-4·17-3 Chlorometlwte 772,463 3,685,312 803 99,705 0 0 80 

107-30-2 Cbloromclhyl methyl cthCI" 199 2,642 7 0 0 0 0 

563-47·3 3-Chloro-2-uu:thyl·l·propenc 331 22,676 0 0 0 0 0 

- Ch~ob 1,851 2,924 13 113,554 0 0 0 
76-1)6..2. Chloropbin 5,269 6,504 0 0 0 0 0 

126-99·8 Chl«cpn:oc 112,905 913,190 5 120,000 0 8,640 0 

Note: On-stte Releases from Section 5 and Off·s1te Releases from Section 6 ( off-s1te transfers to diSposal) ofFonn R 
•PcsUtlde 
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Olf-sl~ 
Releases Total 

Total Transfers On-and 
On-site Off-site to Off-site 

Releases Disposal Releases 
Pounds Pounds Pounds 

37 0 37 
23,431 0 23,431 
30,746 0 30,746 

322,840 245,117 567,957 
0 0 0 

4,688 0 4,688 

2,300,159 0 2,300,159 
0 0 0 

26,153 0 26,153 

IS 1,388 1,403 
521 16,605 17,126 

0 0 0 
2,738,560 4,790 2,743,350 

217,215 50,540 267,755 
25,365,206 304,582 25,669,788 

1,377,849 18,769 1,396,618 
1,805,603 42,468 1,848,071 

12,742 12 12,754 
327,461 37 327,498 
57,205 39,864 97,069 

545,612 898,688 1,444,300 
2 0 2 

12,635 2,191 14,826 
15,671 2,848 18,519 
2,590 0 2,590 

72,852,833 19,097 72,871,930 
395,580 9,245 404,825 

19,852,061 0 19,852,061 
8 384 392 

32,003 239 32,242 
755 0 755 
43 0 43 

I 0 1 
67,280,122 21,045 67,301,167 

1,209,625 0 1,209,625 
6,684 255 6,939 

682 4,582 5,264 

556 0 556 
1,248,888 106,844 1,355,732 
6,246,739 2,450 6,249,189 

9,779,125 54,200 9,833,325 

2,553,637 0 2,553,637 
9,739,910 38,868 ",778,77& 
4,558,363 392 4,558,755 

2,848 70 2,918 

23,007 0 23,007 
118,342 2,290 120,632 
11,773 216 11,989 

1,154,740 8,640 1,163,380 



Chapter 2- 1996 TRI Releases and Transfers 

Table 2-21 B. TRI Other On-site Waste Management and Transfers Off-site for Further Waste Management, by Chemical, 
1996, Continued 

.. 
Total Total 

On-site Off-site Total 
Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 
Chemical On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Boron tnchlonde 6,000 0 6,500 12,500 0 0 0 0 0 0 12,537 
Boron tnfluonde 11 0 382,165 382,176 0 0 1,169 5 0 1,174 406,841 
Bromacli 0 0 18,062 18,062 0 0 29,048 0 0 29,048 77,856 
Bromme 4,662,000 0 14,057,885 18,719,885 0 0 158,170 2,674,844 0 2,833,014 21,877,588 
1-Bromo-1-(bromomethyl)-1,3- 0 0 29,000 29,000 0 0 7,104 0 0 7,104 36,104 
propaned!Carbomtnle 

Bromochlorodtfluoromethane 674,672 0 0 674,672 0 0 0 0 0 0 679,371 
{Halon 1211) 

Bromomethane 39,200 207,750 454,397 701,347 0 190 0 0 0 190 3,001,785 
2-Bromo-2-mtropropane- 0 0 0 0 0 0 0 0 0 0 0 

1,3-d!o1 

Bromotnfluoromethane 343,951 0 0 343,951 0 0 0 0 0 0 367,704 
(Halon 1301) 

Bromoxynd 0 0 0 0 0 0 8 0 0 8 1,546 
Bromoxynd octanoate 0 0 0 0 0 0 1,448 0 0 1,448 18,174 
Brucme 0 0 0 0 0 0 0 0 0 0 0 
1,3-Butad!ene 5,953,022 37,128,076 61,528,326 104,609,424 7,241,635 3,409 92,020 670 0 7,337,734 120,423,280 
Butyl acrylate 93,695 1,902,440 3,155,076 5,151,211 90,081 308,058 59,934 112,122 0 • 570,195 5,979,902 
n-Buty! alcohol 7,330,808 22,248,666 39,477,166 69,056,640 2,929,058 7,807,862 1,222,863 1,862,777 11,000 13,833,560 109,092,615 
sec-Butyl alcohol 472,175 20,272,772 2,060,170 22,805,117 143,765 3,500,087 86,670 56,350 0 3,786,872 27,617,067 
tert-Butyl alcohol 437,181 53,474,091 2,117,278 56,028,550 12,084 8,386,360 184,233 1,151,656 0 9,734,333 68,708,742 
1,2-Butylene oxide 0 46,792 350,376 397,168 0 263,538 20,558 0 0 284,096 690,769 
Butynddehyde 0 2,757,675 1,905,739 4,663,414 3,405 26,894 22,351 258,800 0 311,450 5,333,341 
Cadmtum 504,123 0 67,708 571,831 395,287 0 34,693 570 1 430,551 1,078,869 
Cad!mum compounds 7,831,833 0 68,747 7,900,580 710,242 1,613 192,918 2,577 0 907,350 10,221,593 
Calctum cyanamtde 0 0 0 0 0 0 0 ' 0 0 0 1 
Caplan 4,079 0 9,500 13,579 0 0 2,081 0 0 2,081 28,694 
Carbaryl 46,121 458,932 437,614 942,667 0 0 67,982 5 0 67,987 984,715 
Carbofuran 0 0 3 3 0 0 60,346 0 0 60,346 62,223 
Carbon dtsulfide 19,122,418 6,776,413 23,478,038 49,376,869 395 297,411 24,954 292,225 0 614,985 123,183,876 
Carbon tetrachlonde 2,073,632 1,050,017 41,816,616 44,940,265 128,727 26,337 1,600,815 480 0 1,756,359 45,991,160 
Carbonyl sulfide 0 1,805,617 14,041,155 15,846,772 0 0 5,900 0 0 5,900 35,818,382 
Carboxm 2,604 0 0 2,604 0 0 390 2 0 392 3,388 
Catechol 0 10,927,849 3,729,029 14,656,878 0 32,112 19,160 34,644 0 85,916 14,752,655 
Chlord!me 0 0 4,150 4,150 0 0 1 83 0 84 4,989 
Chlorend!c actd 0 0 0 0 0 0 553 0 0 553 596 
Cblornnuron etbyl 0 0 0 0 0 0 36,604 0 0 36,604 36,605 
Chlonne 82,275,726 4,000 259,753,478 342,033,204 751,987 10,348 l,Oll,185 567,079 0 2,340,599 411,400,655 
Chlonne d!oxtde 2,242,600 0 50,907,468 53,150,068 0 0 0 16,000 0 16,000 54,522,783 
Chloroacettc amd 42,416 0 1,636,910 1,679,326 0 0 251 1,250 0 1,501 1,686,206 
1-(3-Chloroallyl)-3,5,7-tnaza- 9,900 0 1,080 10,980 0 0 6,357 36 0 6,393 22,655 
1-azomaadamantane chlonde 

j>-Chloroantlme 0 0 411 411 0 455 5,400 3,826 0 9,681 11,459 
Chi oro benzene 5,742,719 2,870,143 11,527,191 20,140,053 1,605,990 589,367 2,803,074 8,139 21,747 5,028,317 26,343,646 
1-Chloro-1,1-dtfluoroethane 13,140 0 154,810 167,950 14,000 21 42,716 0 0 56,737 6,495,601 
(HCFC-142b) 

Chlorod!fluoromethane 4,647,033 0 556,176 5,203,809 232,795 721 275,716 5 0 509,237 15,401,656 
(HCFC-22) 

Chloroethane 3,909,753 12,244,253 28,988,635 45,142,641 155,710 39,841 490,834 762 1,926 689,073 48,384,121 
Chloroform 6,039,162 8,887,218 13,453,310 28,379,690 668,897 189,452 1,860,389 329,533 0 3,048,271 41,656,082 
Chloromethane 2,999,190 4,492,933 12,991,668 20,483,791 0 6,223 253,067 9,758 0 269,048 25,480,331 
Chloromethyl methyl ether 0 0 8,220 8,220 0 0 0 0 0 0 11,137 
3-Chloro-2-methy1-l-propene 0 0 345,271 345,271 0 0 52,209 103 0 52,312 420,590 
Chlorophenols 2,486,786 0 207,215 2,694,001 0 670 8,698 0 0 9,368 2,822,844 
Chloroptcrm 29,902 0 365 30,267 0 64 370 0 0 434 42,513 
Chloroprene 0 944,336 7,250,217 8,194,553 281,520 14,010 252,891 16,109 0 564,530 9,912,418 

Note On-s1te Waste Management from Sectlon and Transfers Off-s1te for Further Waste Management from Sectlon 6 (excluding off-s1te transfers to dlsposal) 
ofFonn R. OtherOff-srte Transfers are transfers reported without valid waste management codes Production-related Waste from Section 8 ofFonnR (total excludes 
remed:Jal and catasb:opluc quantltles) 
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() Chapter 2-1996 TRI Releases and Transfers 

Table 2·21A. TRIOn-site and Off-site Releases, by Chemical, 1996, Continued 

On-site Releases 

Air On·lilte Land Releases 

Fugitive or Stack or Surface Underground Injection RCRA Other 

CAS Nonpolnt Air Point Air Water Class I Class ll· V Subtitle C On-site Land 

Number Cbemlcal Emissions Emissions Discharges Wells Wells Landfills Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

354·25-6 1-Chloro-1,1 ,2,2-tetra- 4,677 591,789 65 0 0 0 0 
i"luoroctba.'lc (HCf'C.124a) 

2.137·89..0 2-Chloro-1,1,1,2·tetrafluoro- 238,752 665,722 961 0 0 0 0 

c!Mnc (11CfC·I24) 

1197-45-6" Chloro!halooll 12,307 3,423 22 0 0 0 1,670 

75-88-7 2.cllloro-l,l,l·trilluoroethane 250 33,963 0 0 0 0 0 

(l!CFC·133a) 

75-12·9 Chlorotnlluoromctlwle 1,750 7,600 250 0 0 0 0 

(CFC·I3) 
SS9S·I3..0*Cblorpynfos methyl sos 1,505 0 0 0 3,653 0 

64!102·12·3 "CblonulfutOII 0 1 0 0 0 0 0 

7-l.W-47·3 Chromium 353,248 135,244 574,092 9 0 332,175 433,176 

- Chtom!um compounds 168,943 237,261 137,319 37,422 0 864,202 25,270,469 

569·64-2 C.J.Iluu:Gn=4 0 5 0 0 0 0 0 

989·38-S C.!. Basic Red I 0 0 0 0 0 0 0 

21-407·37-6 C.J. Dlreel Blue 2JS 0 0 6 0 0 0 0 

2.132 ... 0.S C.L Disperse Yellow 3 392 60 28 0 0 0 0 

1148-9 C. I. Food Red IS 0 0 0 0 0 0 0 

7440<48-4 Cobalt 19,372 13,129 4,330 0 0 9,683 57,053 

- Cobalt compounds 3,994 26,931 27,960 15,917 0 29,357 191,277 

7440.50-S *Copper 4,316,839 707,505 46,778 41,027 5 406,184 2,946,824 

- Copper compounds 1,198,319 666,754 62,013 298,693 14,683 968,892 47,098,824 

&OOI·SI-9•~ 382,479 555,535 9,114 0 0 460 250 

ll0-71·S p-CR:Sidlne 1,665 1,800 0 0 0 0 0 

108-39-4 * m·CI'<:sol 20,830 20,394 1,633 520,000 0 0 0 

95 ... 8-1 c-CI":$01 1,998 6,293 845 440,000 0 0 0 

106-44·5 p-CI":$01 24,607 17,189 825 262,500 0 361 0 

1319-77-3 Cresol (mixed isomm) 284,120 1,398,346 10,114 7ll,056 0 52 1,917 

4170.30-3 C'rotonaldcllydc 41,397 16,256 1,600 61,900 0 0 0 

9S·S2-S Cumcnc 565,522 1,008,756 1,042 3,267 0 3 6,847 

SO. I 5-9 Cumcnc llydtopttoxldc 35,755 1!,241 26 180,169 0 0 6,300 

llS-20-6 Cupfe!I'M 0 0 0 0 0 0 0 

21725-40.2" Cyannlnc 290 1,625 421 0 0 0 0 

- Cymide compounds 125,836 723,335 107,054 3,477,384 0 2,049 74,052 

113-4·23·2* ~loatc 0 49 1 2 0 0 0 

110.82·7 ~lohexane 2,964,377 3,851,714 23.595 314,855 0 12 5,540 

1011·93·0 Cycloocxlll!ol 66,799 133,202 122 3,630,080 0 0 74 

683S9·37·S * Cyfiu!hrin 8 18 0 0 0 0 350 
94·15-1* 2,+0 (Ketk:acld) 2,218 3,771 832 0 0 250 5 

533·74-4 * Dazomet 318 330 197 0 0 0 0 
$3~04-GQ.. 7 • OIZOI.mt, sodium salt 0 0 0 0 0 0 0 

9442-6 • 2,4·DB 470 250 0 0 0 0 0 

19.29-73·3 * 2,4-D butoxycthyl ester 262 401 0 0 0 0 0 

11~19·5 Dccabromodlphcnyl oxide 13,728 31,880 3,675 0 0 13,000 187,838 

ll684·S6-S* Dcsmcdtpbam IS 0 0 0 0 0 0 

1928-43-4 • 2,4·0 2·I:lbylllexyl ester 2,160 1,065 5 0 0 0 0 

101·110-4 4,4'·Dillminodiphcny1 ether 9 7 182 0 0 0 0 

95·80.1 2,4·Diamln01olucne 2ll 1,364 0 0 0 0 0 
2$376-4$4 Dwnlnotoluene 10,404 6,845 590 7,600 0 0 10 

(lllixed homm) 
333-41·$ * Dtn!non 286 15,301 21 0 0 0 0 

132-64-9 Dibeuzofurm 22,012 17,242 62 0 0 0 265 

100.93..t 1,2·Dibromocth311C 6,503 2,207 7 24 0 0 I 
124·73·2 Dib«lnm!ctrafiuoroellwle s 5 0 0 0 0 0 

(ilalon 2402) 

1-1·74·2 Oibulyl phthalate 10,300 74,826 452 180,000 0 7 306 

Note. On·sltc Releases from Section 5 and Off--s1te Releases from Section 6 (off-site transfers to dlsposal) of Form R. 
•rcstldde 
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Off-site 

Releases Total 

Total Transfers On-and 

On-site Off-site to Off-site 

Releases Disposal Releases 

Pounds Pounds Pounds 

596,531 0 596,531 

905,435 0 905,435 

17,422 253,395 270,817 

34,213 0 34,213 

9,600 0 9,600 

5,663 0 5,663 
I 0 I 

1,827,944 4,985,681 6,813,625 
26,715,616 11,759,262 38,474,878 

5 0 5 
0 668 668 

6 1,400 1,406 

480 594 1,074 

0 0 0 

103,567 139,708 243,275 

295,436 559,381 854,817 

8,465,162 14,493,597 22,958,759 

50,308,178 6,935,031 57,243,209 

947,838 7,333,126 8,280,964 
3,465 0 3,465 

562,857 1,473 564,330 

449,136 4,257 453,393 
305,482 13,462 318,944 

2,405,605 20,245 2,425,850 

121,153 0 121,153 

1,585,437 5,006 1,590,443 

233,491 ll,147 244,638 

0 0 0 
2,336 2,695 5,031 

4,509,710 95,181 4,604,891 

52 28 so 
7,160,093 107,106 7,267,199 

3,830,277 3,221 3,833,498 

376 0 376 
7,076 6,017 13,093 

845 4,900 5,745 

0 250 250 

720 0 720 

663 0 663 
250,121 620,047 870,168 

15 0 15 
3,230 2,077 5,307 

198 53 251 

1,575 0 1,575 

25,449 23,286 48,735 

15,608 1,000 16,608 

39,581 28,986 68,567 

8,742 0 8,742 

10 0 10 

265,891 25,217 291,108 



Chapter 2-1996 TRI Releases and Transfers 

Table 2-218. TRI Other On-site Waste Management and Transfers Off-site for Further Waste Management, by Chemical, 1996, 
Continued 

Total Total 
On-site Off-site Total 

Energy Waste Transfers Other Waste Production-
Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical On-site On-site On-site ment to Recycling Recovery Treatment to POTWs Transfers ment Waste 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

t-chloro-1,1,2,2-tetra- 0 0 33,195 33,195 0 0 0 0 0 0 629,214 
fluoroethane (HCFC-124a) 

2-Chloro-1,1,1,2-tetrafluoro- 184,882 0 183,025 367,907 226,600 0 0 0 0 226,600 1,539,206 
ethane (HCFC-124) 

Chlorothaloml 5,208 0 25,902 31,110 148 0 274,590 1,459 0 276,197 568,381 
2-Chloro-1,1,1-tnfluoroethane 0 0 0 0 0 0 16,571 5 0 16,576 50,869 
(HCFC-133a} 

Chlorotnfluoromethane 0 0 0 0 0 0 0 0 0 0 9,500 
(CFC-13) 

Chlorpynfos methyl 2,692 0 0 2,692 0 0 5,500 0 0 5,500 17,969 
Chlorsulfuron 0 0 0 0 0 0 9,807 0 0 9,807 9,808 
Chromtum 30,287,624 34,195 317,369 30,639,188 82,655,975 1,109 643,205 49,915 5,441 83,355,645 124,633,699 
Chrommm oompounds 25,668,394 27,254 5,417,810 31,113,458 31,270,685 55,259 3,327,978 247,125 0 34,901,047 105,639,489 
C I Baste Green 4 0 0 100 100 0 0 ll,499 0 0 11,499 609 
C I Baste Red I 0 0 0 0 0 40 248 15 0 303 971 
C I Dttect Blue 218 0 0 639 639 0 0 0 79 0 79 2,119 
C I DJSjlerse Yellow 3 0 0 0 0 0 0 0 5,891 0 5,891 6,960 
C I Food Red 15 0 0 0 0 0 0 0 5 0 5 0 
Cobalt 3,778,210 0 147,007 3,925,217 6,699,148 0 21,256 6,533 47,000 6,773,937 11,312,6ll 
Cobalt compounds 215,762 0 1,107,761 1,323,523 1,940,354 2,020 105,173 b,433 0 2,054,980 4,221,216 
Copper 737,221,219 123,097 41,621,864 778,966,180 539,187,912 63,810 1,224,559 37 ,317 1,004 540,847,602 1,353,885,321 
Copper compounds 189,656,521 59 5,817,034 195,473,614 194,626,529 19,948 1,884,588 156,261 17,159 196,704,485 456,506,872 
Creosote 48,219,156 5,500 19,634,028 67,858,684 0 35,675 258,443 15,411 10,500 320,029 72,500,095 
p-Crestdme 0 0 0 0 0 0 1,600 38,697 0 40,297 44,162 
m-Creso1 2,104,414 789,240 229,581 3,123,235 820,576 38,925 24,217 3,261 0 886,979 4,578,595 
o-Cresol 97,068 299,260 196,840 593,168 8 53,235 12,421 41,234 0 106,898 1,152,884 
p-Cresol 90,880 430,589 468,502 989,971 500,574 115,535 20,308 388,390 0 1,024,807 2,335,909 
Cresol (nnxed tsomers) 502,345 4,573,476 14,730,070 19,805,891 388,055 558,963 274,727 61,307 0 1,283,052 23,349,769 
Crotonaldebyde 0 22,600 571,700 594,300 0 0 0 0 0 0 715,173 
Cumene 16,061,751 9,440,085 38,743,335 64,245,171 153,825 1,191,125 88,661 29,547 0 1,463,158 67,186,433 
Cumene hydroperoxtde 0 0 543,481 543,481 0 12 1,937 175,887 0 177,836 1,016,533 
Cup ferron 0 679 0 679 0 0 90 0 0 90 769 
Cyanazme 0 0 39,000 39,000 0 5 22,355 62 0 22,422 68,859 
Cyantde compounds 588,476 120,114 10,946,174 11,654,764 31,823 22 404,941 236,134 0 672,920 16,757,529 
Cycloate 0 0 0 0 0 0 1,006 0 0 1,006 1,086 
Cyclohexane 61,438,279 8,021,506 33,944,668 103,404,453 507,862 2,657,437 1,800,730 8,400 6,909 4,981,338 ll6,046,627 
Cyclohexanol 0 1,405,718 208,684 1,614,402 0 67,115 123,556 ll,1 1l 0 201,782 5,686,289 
Cyfluthrm 0 0 1,110 1,110 0 0 1,223 10 0 1,233 2,729 
2,4-D (aoeuc actd) 78,758 0 25,360 104,118 0 0 31,635 263 0 31,898 138,148 
Dazomet 0 3 15,261 15,264 0 0 2,700 83 0 2,783 24,409 
Dazomet, sodtum salt 0 0 130 130 0 0 13,948 15 0 13,963 14,232 
2,4-DB 0 0 0 0 0 0 792 0 0 792 826 
2,4-D butoxyethyl ester 0 0 0 0 0 0 3,256 0 0 3,256 3,619 
Decabromod!phenyl oxtde 902,477 0 48,973 951,450 117,679 4,881 53,022 265,560 0 441,142 2,260,569 
Desmed1pham 0 0 0 0 0 0 492 0 0 492 507 
2,4-D 2-Ethylhexyl ester 4,701 0 0 4,701 0 0 23,721 5 0 23,726 24,245 
4,4'-Dtaminod:tpheny1 ether 0 0 140 140 0 0 9,975 5 0 9,980 10,360 
2,4-Dtammoto1uene 0 0 66,836 66,836 0 0 279 0 0 279 68,690 
Dtammoto!uene 0 4,731,680 442,162 5,173,842 0 2,712,895 219,120 95,849 0 3,027,864 9,117,854 
(mtxed ISomers) 

Dtazmon 42,605 0 107,961 150,566 0 3,900 8,478 0 0 12,378 178,501 
Dtbenzofuran 183,852 190 491,323 675,365 4,601 500 132 500 0 5,733 738,244 
1,2-Dibromoethane 0 0 11,202 11,202 0 3,301 27,431 0 0 30,732 50,530 
Dtbromotetrafluoroethane 96,000 0 0 96,000 0 0 0 0 0 0 96,010 
(Halon 2402) 

Dtbutyl phthalate 46,139 333,566 121,193 500,898 13,360 !39,274 108,022 6,323 0 266,979 1,057,185 

Note On-site Waste Management from Sectlon and Transfers Off-site for Further Waste Management from Sectton 6 (excluding off-site transfers to diSposal) 
ofForm R Other Off-site Transfers are transfers reported without vahd waste management codes. Production-related Waste from Sectton 8 ofFormR (total excludes 
remedial and catastrophic quanttttes) 
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E1 Chapter 2-1996 TRI Releases and Transfers 

Table 2·21A. TRIOn-site and Off-site Releases, by Chemical, 1996, Continued 

On-site Releases 
Air On-site Land Releases 

Fugltheor Stack or Surface Unde!J2:onnd Injection RCRA Other 
CAS Nonpolnt Air Point Air Water Class I Class II-V Subtitle C On-site Land 

Number Chemical Emissions Emissions Discharges Wells Wells Landfills Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

19UI·00.9* D!Uillba 365 694 132 59,200 0 0 0 
99-30.9* Dicllloran 2 8 0 0 0 0 0 
9$-50.1 1,2-Dieb!OI'Oben=c 186,171 101,181 5,324 4,900 0 382 2 

541·73·1 1,3-DichiOI'Oben=e 1,743 3,375 897 0 0 0 0 
1()6...46-7* 1,4-Dldllonlbenzene 93,651 142,851 1,881 2,000 0 0 480 

25321·22-6 Dkhlonlbenzene 239 13,808 0 0 0 0 0 
(mixed !tom=) 

91-9+1 3,3'-Dlchlorobenzidme 1 1 0 0 0 0 0 

612·83·9 3,3'-Dicblorobenzidlne 0 5 0 0 0 0 0 
dihydroc:hloridc 

64969·34·2 3,3'-Dichlo«lbcmldlne sulfate 0 0 0 0 0 0 0 
75-27-4 Dlcblorobcomomethane 0 2,400 0 0 0 0 no 

764-41.0 1,4·Dlcbf«o.2·butene so 3,060 0 3,400 0 0 0 
llO.SUi lr&IIS-1,4-Dicbloro-2·butene 137 0 0 0 0 0 0 

1649-08-7 1.2·Dicblon)..1,1-d!lluoro- 760 170 20 0 0 0 0 
cdwlc (HCFC·132b) 

15·114 Dlchlorodtfiuoromelhme 1,095,303 228,933 80 0 0 0 6,070 
(Ci'C-12) 

107..()6..2 1,2-Dichlomethane 434,047 610,525 1,848 5,126 0 25,000 250 
540.59.0 I .2·Dicblococthykne 3,075 5,119 37 0 0 0 0 

1717-oo-6 l,l·Dicl!f«o.l-fluoroctbane 5,337,013 3,841,152 508 0 0 0 5,835 
(11Ci'C·14lb) 

75-43-4 Dlcblorofluoromclhane 14,725 130,560 0 0 0 0 0 
(HCFC-21) 

75-09·2 Dlcbklromelhane 21,519,922 31,900,543 10,060 749,507 0 IS 4,942 
S1l1·SS.t 1,3·Dicbloro-1,1,2,2,3·penta- 29,000 0 0 0 0 0 0 

fluoropropane (HCFC-22Scb) 
422·$6-0 3,3·Dicbf«o.1,1,1,2,2·penta- 24,000 0 0 0 0 0 0 

flUOI:OflCOPIUIC (HCFC-22Sca) 
120-83-2 2,4-Dlcbloropbcnol 2,705 412 53 15,390 0 0 0 
7U7-S 1,2·Dichloroprop:anc 224,371 290,057 1,855 0 0 0 ISO 

10061-02-6 ~r&~~S-1,3-Dkhloropcopene 810 30 0 0 0 0 0 
71-SS-6 2,3-Dichloropropene 510 540 19,900 0 0 0 0 

S42·7s.6*1,3·Dic:hloropropylene 8,686 76! 1,270 0 0 0 0 
76<14-2 Olcblocoletralluoroclhme 699,501 146,953 4,936 0 0 0 0 

(CFC·II4) 
3401747-7 Dkhlorolrifluorocdwlc 750 250 0 0 0 0 0 

354-23-4 1,2-Dicbf«o.1,1,2·tnfluoro- 66,400 2,600 250 0 0 0 0 
cdwlc(I!CFC-123a) 

306-33·2 2.2·Dicbf«o.l,l,l·tnlluoro- 193,631 35,500 250 0 0 0 4 
cllwlc (HCFC·123) 

62·73·7" Dtcblorvos 5 250 s 0 0 0 0 
115-32·2* DICOfol 460 0 0 0 0 0 0 
77·73-6 Dicyclcpcn!Jdlenc 226,020 69,826 16,953 0 0 3 

. 
0 

111-42·2 Diellwtolam!ne 331,728 144,835 165,714 16,211 0 390 41,780 
117-111-7 Dt-{2-ethylllel<yl) phthalate 80,785 383,644 274 0 0 264 70,047 
64-61-5 D.elhyt sulrate 3,024 184 0 0 0 0 0 

353&7-3$-S* Oifiubc=cn 0 0 0 0 0 0 0 
101·90-6 o.1~ycidyl rcson:mot ether 255 2SS 0 0 0 0 0 
94·58-6 Dihydmafrolc 533 300 0 0 0 0 0 

- Dtiloeyana!es 523,201 281,078 26! 0 0 29 33,199 
S$29o.64· 7 * Dunetlupin 0 0 0 0 0 0 0 

6o.St-s• Dunetho:ltc 225 260 10 0 0 0 0 
119·90-4 3,3'·Dlmct!IOX)'bcru:idme 0 0 0 0 0 0 0 

20325-40.0 3,3'·D•mcthoxybe=dmc 2 8 0 0 0 0 0 
dibydroc:hloridc 

Note: On-site Releases from S~tion S and Off-site Releases from Section 6 (off-site transfers to disposal) ofFonn R 
•Pesttc:lde 
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Off-site 

Releases Total 
Total Transfers On-and 

On-site Off-s1te to Off-1nte 
Releases Disposal Releases 

Pounds Pounds Pounds 

60,391 0 60,391 
10 0 10 

297,960 17,759 3!5,719 
6,015 0 6,015 

240,863 0 240,863 
14,047 lO 14,057 

2 5,550 5,552 

5 0 s 

0 0 0 
2,510 0 2,510 
6,510 0 6,510 

137 0 137 
950 89 1,039 

1,330,386 460 1,330,846 

1,076,796 91,249 1,168,045 
8,231 0 8,231 

9,184,508 217,899 9,402,407 

145,285 10,676 155,961 

54,184,989 116,409 54,301,398 
29,000 0 29,000 

24,000 0 24,000 

18,560 0 18,560 
516,433 5,330 521,763 

840 0 840 
20,950 0 20,950 
10,717 0 10,717 

851,390 2 851,392 

1,000 0 1,000 
69,250 0 69,250 

229,385 0 229,385 

260 1,228 1,488 
460 250 710 

312,802 37,220 350,022 
700,658 82,106 782,764 
535,014 1,762,843 2,297,857 

3,208 47 3,255 
0 0 0 

510 0 510 
833 0 833 

837,768 1,357,637 2,195,405 
0 0 0 

495 0 495 
0 0 0 

10 0 10 



Chapter 2- 1996 TRI Releases and Transfers 

Table 2-21 B. TRI Other On-site Waste Management and Transfers Off-site for Further Waste Management, by Chemical, 1996, 
Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical On-site On-site On-s1te rnent to Recycling Recovery Treatment to POTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Dtcamba 895 0 95 990 0 0 375 5 0 380 61,139 

Dtchloran 0 0 55 55 0 0 0 250 0 250 95 
1,2-Dtcblorobenzene 6,431,032 612,089 318,912 7,362,033 2,890,994 587,976 2,685,125 4,368 0 6,168,463 13,824,617 

1,3-Dtchlorobenzene 1,793 0 9 1,802 884 0 1,489 796 0 3,169 11,002 
1,4-Dtchlorobenzene 4,249,806 354,424 130,406 4,734,636 0 12,038 509,105 79 0 521,222 5,496,709 

Dtchlorobenzene 0 595,086 260,043 855,129 0 13,1!5 20,133 0 0 33,248 902,613 

(miXed ISOmers) 

3,3'-Dtehlorobenztdme 0 0 6,000 6,000 0 0 46,000 250 0 46,250 57,400 

3,3'-Dtch1orobenztdme 0 0 IO,ll4 10,114 0 0 100,000 14 0 100,014 110,115 

dlhydrochlonde 

3,3'-Dtchlorobenztdme sulfate 0 0 600 600 0 0 6,730 0 0 6,730 7,300 

Dtchlorobromometbane 0 0 0 0 0 0 0 0 0 0 2,500 
1,4-D!ch1oro-2-butene 1,800,000 0 3,000,000 4,800,000 0 0 320,000 0 0 320,000 5,126,510 

trans-1,4-Dtchloro-2-butene 0 0 0 0 0 0 0 0 0 0 137 

1,2-Dtchloro-1,1-dtfluoro- 0 0 96,000 96,000 0 0 37,000 0 0 37,000 134,000 

ethane (HCFC-!32b) 

Dtchlorodrlluorometbane 540,671 0 17,016 557,687 423,063 82 43,566 1 0 466,712 2,140,917 

(CFC-12) 

I ,2-Dtchloroethane 47,8!8,476 49,048,528 48,491,110 145,358,114 16,957,172 1,085,108 926,243 6,369 0 18,974,892 165,469,049 
1 ,2-DICh1oroethylene 620,000 1,560,000 1,828,252 4,008,252 3,109 0 8,701 0 0 11,810 4,051,845 

1,1-Dtchloro-1-fluoroethane 389,753 0 2,069,813 2,459,566 232,507 279,804 1,101,604 2,904 0 1,616,819 13,501,000 

{HCFC-141b) 
,_ 

Dtchlorofluorometbane 0 0 0 0 0 0 201 0 0 201 152,760 
(HCFC-21) 

Dtchloromethane l12,064,937 5,598,974 23,207,510 140,871,421 l1,799,944 3,005,556 11,903,667 640,294 1,815,884 29,165,345 223,690,940 
1,3-Dtehloro-1,1,2,2,3-penta- 4,841 0 0 4,841 2,400 0 1,430 0 0 3,830 37,671 
fluoropropane (HCFC-225cb) 

3,3-Dichloro-1, 1,1,2,2-penta- 3,960 0 0 3,960 1,900 0 1,170 0 0 3,070 31,030 
fluoropropane (HCFC-225ca) 

2,4-Dtchlorophenol 1,240 3 420,660 421,903 0 0 0 0 0 0 440,459 
1,2-Dtchloropropane 37,213,000 22,560,000 5,117,425 64,890,425 0 0 142 1,513 0 1,655 65,413,342 

trans-1,3-Dtch1oropropene 49,000 12,000,000 0 12,049,000 0 0 285 0 0 285 12,050,130 

2,3-Dtchloropropene 3,800,000 2,600,000 484,000 6,884,000 0 0 360,000 0 0 360,000 7,265,396 
1,3-Dtchloropropylene 3,036,700 14,000,000 573,241 17,609,941 0 4,724 53,855 0 0 58,579 17,678,872 
Dtchlorotetrafluoroethane 100,880 0 1,631,367 1,732,247 200,686 0 16,154 0 0 216,840 2,808,241 

(CFC-114) 

Dtchlorotnfluoroethane 0 0 716,409 716,409 0 0 0 0 0 0 717,377 

1,2-Dtchloro-1,1,2-tnfluoro- 0 0 0 0 0 0 0 0 0 0 69,500 

ethane (HCFC-123a) 

2,2-DIChloro-1,1,1-tnfluoro- 253,000 0 4,916 257,916 0 0 5,963 5 0 5,968 473,144 

ethane (HCFC-123) 

Dich1orvos 0 0 10 !0 0 104 395 0 0 499 1,805 

D1cofol 19 0 0 19 0 0 250 0 0 250 329 
Dtcyc1opentadtene 457,892 1,890,677 724,443 3,073,012 189,076 2,314,192 159,097 262 0 2,662,627 6,007,500 
Dtethanolamme 14,024 56,991 2,093,114 2,164,129 92,356 215,991 356,576 1,540,734 0 2,205,657 5,162,230 

Dt-(2-ethylhexyl) phthalate 3,346,141 354,639 290,002 3,990,782 3,876,237 274,6!0 225,525 21,084 0 4,397,456 10,972,505 

Dtethyl sulfllte 0 0 4,621 4,621 3,293,130 0 1,511 4,288 0 3,298,929 3,306,606 
Dtflubenzuron 0 0 0 0 0 0 0 0 0 0 0 
Dtglyctdy1 resorcmol ether 0 0 0 0 0 500 0 0 0 500 1,015 

Dtbydrosafrole 0 0 0 0 0 0 0 167 0 167 562 

Dusocyanates 849,302 91,890 558,301 1,499,493 389,249 445,322 1,395,847 13,847 0 2,244,265 5,838,560 
D1metlupm 0 0 0 0 0 0 0 0 0 0 0 

Dtmethoate 180 0 0 180 0 0 3,091 0 0 3,091 2,737 

3,3'-Dunethoxybenztdme 0 0 0 0 0 0 0 0 0 0 0 
3,3'-Dtmethoxybenztdme 0 0 100 100 0 0 0 5 0 5 110 

dlhydrochlonde 

Note On-site Waste Management from Section and Transfers Off-site for Further Waste Management from Sectton 6 ( excludmg off-stte transfers to disposal) 
ofForm R OtherOff-stte Transfers are transfers reported w1thoutvahd waste management codes Production-related Waste from Section 8 ofFormR (total excludes 
remedial and catastropluc quantitres) 
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V Chapter 2-1996 TRI Releases and Transfers 

Table 2·21A. TRI On-site and Off-site Releases, by Chemical, 1996, Contf'nued 

On-site Releases 

Air On·s•te Land Releases 
Fugitive or Stack or Surface Underground InJection RCRA Other 

CAS Nonpolnt Air Point Air Water Class I Class II·V Subtitle C On-site Land 

:O.umlltr Chemical Emissions Emissions Dlscbarges Wells Wells Landfills 
Pounds Pounds Pounds Pounds Pounds Pounds 

124-40-3 Ouoobybmme 112,970 353,142 38,367 2,850 0 0 
2300·66·5* Otmetlt}bmme da.:.mba 580 5 0 0 0 5 

121«>9·7 N,N·Dunelhyl.vulme 17,736 48,557 128 0 0 0 

119·93· 7 3,3'·Duoohylbenzidme 3 3 25 0 0 0 
612·82-3 3,3'·Dimelh)lbenzidine 0 0 0 0 0 0 

dihydtocttloode 
2524.03..0 Dsmetllyl cb!orotbiopl•ospbatc 5 s 0 0 0 0 

61·12·2 N,N·Dim<:lh)lfoon:umdc 368,967 1,282,686 43,956 1,220,000 0 1,350 

57·1<1·7 1,1·Dtmdhyl h)draz.mc 259 43 0 0 0 0 
IOS·67·9* 2,4·Dimelh)lpb<:nOI 16,838 40,836 100 140,000 0 0 
S76-U.I 2,6-DtmCth)lpheool 1,853 652 37 35,000 0 0 
131·11·3 Dllll(lh)'l phthalate 52,537 101,917 55! 1,000 0 4 
77·78·1 Damclhyt sulf•te 4,977 819 0 0 0 0 
99-6$.0 m·Dmurob.:nzene 13 408 83,436 0 0 310 

$28·29-0 c>Dmitrobcnzene 2 52 1,067 0 0 40 
100.25-4 p-Oml!robenzene I 14 29 0 0 11 
CS·SS·7 Dmrtrobut)'l phenol 717 5 3,800 0 0 0 

~3<1·52·1 4,6-Dlnatr~ 5 95 0 0 0 0 
5148-$ 2,~·Duutrojlhcnol 151 31 65,869 0 0 0 

121·14·2 2,4-DUiitrotolucne 1,888 3 349 0 0 0 
60Q.20-2 2,6-Dmltrotoluenc 471 I 94 0 0 0 

25321·14-6 DiniUOO>luene (mtxed isomm~) 1,540 13,275 586 33,000 0 0 
J93004S·3. OIIIOC~ 0 0 0 0 0 0 

123·91·1 1,4·Diox.me 41,019 78,937 226,998 0 0 0 
I:U-39·4" Dlphenyllllllme 29,018 17,759 205 15,532 0 0 

2164.07..0* Or!'-)tmrum endolhall 39 4 0 0 0 0 
ll8-93·2*Duodrum C):anodrtluormido- 0 0 0 0 0 0 

carbonate 
llO.S4·1 * Douron 271 1,501 13 0 0 0 

2439·10.3 • Dod me 5 5 0 0 0 0 
120-36-S * 2,4·DP 257 255 0 0 0 5 

2702-'n-9*2.-I·D sodaum sak 0 0 0 0 0 0 
106-19·8 F.pli;hlorcbydnn 246,061 84,963 20,735 0 0 1 

13194-48-4 •t!lloprop 250 616 0 0 0 0 
IIO.SO.S 2·Eihoxydhanol 66,539 125,923 6 0 0 0 
140·liS·S l:lhyl aayi:Uc 88,053 98,738 199 0 0 0 
100.414 Elh)ibcnzcnet 2,487,776 6,902,212 7,080 335,677 255 534 
MI·-II.J l:tbyl .:hklrofll<lllale 4,295 446 5 0 0 0 

7S9-94-4 • tlhyl d!propyllhrocarbamate 6,706 619 2 29 0 0 
74-IS.I* Elhylmc 16,159,552 19,627,812 25,228 0 0 7,800 

- Etlt) k:nebudatluoe<Ltbam!C 1,062 59 0 0 0 0 
a.!d, salts and esters 

107-::U·I r~~~y~me alycol 2,787,138 3,232,634 1,842,307 7,698,571 913 55,341 
1Sl·${r4 tlh)lme•mmc 0 2 0 0 0 0 

7.WI·S• ttlt;lcncoxldc 436,537 352,902 4,474 22,200 0 0 
96-45-7 ttlt)lcne Uuoorea 5 263 0 0 0 0 
7S.J4-3 t:do)hdcne w~hlonde 7,786 14,164 ll 0 0 0 
52-35-7 Fampbur 0 0 0 0 0 0 

60 16S·SS·9 • Fal4fllnol 0 0 0 0 0 0 
B3S6·01-6 • Fcnbu~tm OXIde s 250 0 745 0 0 
l9Sis-41·S• fcnpropalhnn 0 0 0 0 0 0 

SS.38·9* Fenth1oo 0 0 0 0 0 0 
51630.58-t• feuvalmote I 0 0 0 0 0 
0?1100.504 flwwfop busy I 0 0 0 0 0 0 
2164·17·2* fluometuroR 270 717 0 0 0 0 
7782·<41-4 Fluoone 0 25,460 43,100 0 0 0 

Note. On·slte: Rclcasl!S from SectionS and Off·site Releases from Section 6 (off-site transfers to disposal) of Form R 
*Pcstldde 
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Releases 
Pounds 

4,730 
0 
0 
0 

0 

0 
278 

I 
0 
0 
4 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

5,409 
0 
0 
0 

0 
0 
0 
0 

2,204 

108,933 
0 

516 
61,293 

5 
0 

280 
0 

374,635 
0 

551 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

Off-site 
Releases Total 

Total Transfers On· and 
On· site Off·s•te to Off·Site 

Releases Disposal Releases 
Pounds Pounds Pounds 

512,059 35,305 547,364 
590 255 845 

66,421 0 66,421 
31 229 260 
0 0 0 

lO 0 10 
2,917,237 184,053 3,101,290 

303 425 728 
197,774 821 198,595 
37,542 0 37,542 

156,013 3,615 159,628 
5,796 0 5,796 

84,167 0 84,167 
1,161 0 1,161 

55 0 55 

4,522 13,500 18,022 
100 27,820 27,920 

66,051 2 66,053 
2,240 0 2,240 

566 0 566 

48,401 121 48,522 
0 0 0 

352,363 479,388 831,751 
62,514 11,382 73,896 

43 0 43 
0 0 0 

1,785 1,500 3,285 
10 0 10 

517 39 556 
0 0 0 

353,964 4,137 358,101 
109,799 250 110,049 
192,468 250 192,718 
187,506 32,734 220,240 

9,794,827 95,603 9,890,430 
4,751 0 4,751 
7,356 590 7,946 

35,820,672 10,845 35,831,517 
1,121 3,100 4,221 

15,991,539 2,576,966 18,568,505 
2 0 2 

816,664 1,048 817,712 
268 4,071 4,339 

21,961 0 21,961 
0 0 0 
0 0 0 

1,000 0 1,000 
0 0 0 
0 1 I 
1 0 1 
0 0 0 

987 2,505 3,492 
68,560 0 68,560 



Chapter 2- 1996 TRI Releases and Transfers 

Table 2-218. TRI Other On-site Waste Management and Transfers Off-site for Further Waste Management, by Chemical, 1996, 
Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to , Transfers Off-site Manage- related 

Chemical On-site On-site On-site ment to Recycling Recovery Treatment to POTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

DIDlethylanune 494,604 8,000 2,626,306 3,128,910 0 1,633 134,626 179,127 0 315,386 3,987,348 

Dimethylamme dtcamba 11,863 0 0 11,863 0 0 0 0 0 0 13,044 

N,N-D!methylamlme 48,000 0 6,895 54,895 0 1,087,965 80,649 95,542 0 1,264,156 1,382,346 

3,3'-D•methylbenzidme 0 0 2,287 2,287 0 0 0 0 0 0 2,547 

3,3'-Dunethylbenzidme 0 0 0 0 0 0 0 0 0 0 0 

dthydrochlonde 

Dunethyl chlorothmphosphate 0 0 0 0 0 0 0 0 0 0 10 

N,N-Dunethylfonnanude 5,447,326 9,632,409 12,108,837 27,188,572 280,627 3,872,987 752,773 4,009,179 0 8,915,566 38,750,948 

1,1-Dunethyl hydrazme 0 9,215 4,237 13,452 0 7,001 8,806 0 0 15,807 22,980 

2,4-Dunethylphenol 33,354 1,836,216 562,773 2,432,343 58,775 90,569 23,610 5,675 0 178,629 2,808,945 

2,6-Dunethylphenol 4,100 263,030 8,200 275,330 0 14,755 2,831 0 0 17,586 330,416 

Dunethyl phthalate 0 225,020 360,632 585,652 0 84,755 16,715 53,702 0 155,172 866,200 

Dunethyl sulfate 100,000 0 76,35•1 176,354 77,756 0 0 5 0 77,761 259,207 

m-Dmitrobenzene 0 0 750,922 750,922 0 0 77 0 0 77 835,166 

o-Dmitrobenzene 0 0 468,906 468,906 0 0 10 0 0 10 470,077 

p-Dlllltrobenzene 0 0 29,076 29,076 0 0 3 0 0 3 29,134 

Dmitrobutyl phenol 0 267,404 7,701 275,105 0 0 340 0 0 340 293,447 

4,6-Dmitro-o-cresol 0 716,801 29,000 745,801 0 0 8,390 626 0 9,016 762,305 

2,4-Dmitrophenol 0 319,777 1,207,434 1,527,211 0 I 0 0 0 I 1,593,115 

2,4-Dmitrotoluene 0 51,527 35,270 86,797 840 0 0 0 0 840 103,418 

2,6-Dmitrotoluene 0 1,711 23,500 25,211 0 0 26 0 0 26 25,803 

Dmitrotoluene (liiiXed ISomers) 0 0 221,517 221,517 0 0 11,385 83,000 0 94,385 821,262 

Dmocap 0 0 0 0 0 0 0 0 0 0 0 

1,4-Dioxane 5,592,026 3,126,659 1,074,367 9,793,052 846 1,371,301 22,070 160,497 0 1,554,714 12,186,086 

Diphenylamme 1,200,000 2,190,000 38,849 3,428,849 25,237 421,527 231,730 7,683 0 686,177 4,188,562 
Dipotassium endothall 0 0 0 0 0 0 250 0 0 250 55 

Disodtum cyanodtthiounido- 0 0 0 0 0 0 0 0 0 0 0 

carbonate 
Diuron 0 0 0 0 0 0 1,385 250 0 1,635 7,636 

Dodme 0 0 0 0 0 0 500 0 0 500 368 

2,4-DP 4,256 0 0 4,256 0 0 253 0 0 253 4,822 

2,4-D sodtum salt 0 0 3,956 3,956 0 0 0 0 0 0 3,956 
Epichlorohydnn 20,158,532 5,863,590 2,992,084 29,014,206 2 75,430 1,443,664 11,471 0 1,530,567 30,901,434 

Ethoprop 3 0 0 3 0 0 1,105 0 0 1,105 110,256 

2-Ethoxyethanol 6,210 480,076 662,210 1,148,496 22,801 163,808 82,677 78,269 0 347,555 1,617,777 
Ethyl acrylate 284,024 7,177,162 16,524,991 23,986,177 45,497 792,458 329,056 24,090 0 1,191,101 25,394,505 

Ethylbenzene 33,064,962 31,512,229 60,433,909 125,011,100 5,339,992 8,905,167 1,685,706 76,581 0 16,007,446 154,127,108 

Ethyl chlorofonnate 0 0 11,600 11,600 0 0 0 0 0 0 16,271 
Ethyl dipropyltluocarbamate 0 0 0 0 0 0 9,610 5 0 9,615 19,099 

Ethylene 194,529,481 490,573,955 483,574,781 1,168,678,217 13,317 13,028,335 1,112,185 261 0 14,154,098 1,216,494,526 

Ethylenebisdithiocarbanuc 0 0 0 0 0 5 14,780 882 0 15,667 24,984 

aclCI, salts and esters 
Ethylene glycol 378,289,176 6,653,981 57,466,450 442,409,607 110,548,356 17,019,781 6,086,887 16,587,111 44,588 150,286,723 615,585,898 
Ethylenemune 0 0 22,000 22,000 0 0 0 0 0 0 22,002 

Ethylene oxide 114,788 28,135 13,246,872 13,389,795 6,664 0 963 117,227 0 124,854 14,316,592 
Ethylene thiOurea 0 0 0 0 2,735 0 2,815 I 0 5,551 9,645 

Ethyhdene dtchlonde 1,300,000 140,773 2,410,240 3,851,013 0 0 18,514 0 0 18,514 3,891,561 

Famphur 0 0 0 0 0 0 4,416 5 0 4,421 12,242 

Fenanmol 0 0 0 0 0 0 0 0 0 0 0 
Fenbutatm oxide 0 0 0 0 0 0 0 0 0 0 1,000 
Fenpropathnn 0 0 0 0 0 0 0 0 0 0 0 

Fenthmn 7 0 8 15 0 0 3,271 0 0 3,271 3,287 

Fenvalerate 0 0 0 0 0 0 3,994 0 0 3,994 3,995 
Fluazifop butyl 0 0 0 0 0 0 0 0 0 0 0 

Fluometuron 0 0 0 0 0 5 14,035 235 0 14,275 18,576 

Fluonne 0 0 3,005 3,005 0 0 0 0 0 0 71,327 

Note On-site Waste Management from Section and Transfers Off-site for Further Waste Management from Section 6 ( excludmg off-s1te transfers to disposal) 
of Form R OtherOff-s1te Transfers are transfers reported without valid waste management codes Production-related Waste from Section 8 ofFormR (total excludes 
remedial and catastrophic quantities) 
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() Chapter 2- 1996 TRI Releases and Transfers 

Table 2·21A. TRI On-site and Off-site Releases, by Chemical, 1996,Contlnued 

On-site Releases 

Air On-site Land Releases 
Fuglthe or Stack or Surface Underground Injection RCRA Other 

CAS Nonpolnt Air Point Air Water Class I Class II· V Subtitle C On-site Land 
Numbtt- Chemical Emissions Emissions Discharges Wells Wells Landfills Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

$1·214 Flu0f00111Cl1 0 0 0 0 0 250 0 
0409·94·S* Fluvaluwc 0 0 0 0 0 0 0 

133.o7·3 * Folpct 252 51 0 0 0 0 0 
72178~2~ Fomcufa~ 255 250 0 0 0 0 0 

SO.OO.O* Fonnaldcllyde 1,779,994 9,639,206 320,003 9,403,275 0 755 113,651 
64·18-6 FQI'lllk: acid 216,458 1,897,322 84,133 11,001,260 0 5 3,005 
76-13·1 Freon 113 992,423 409,756 786 0 0 0 0 

- Olycol ctbm 8,347,921 31,823,871 143,511 99,208 0 1,000 57,625 
76-44·1* J!eplleblor 198 0 5 0 0 0 0 

118-74·1 lltucltlorobenzcne 115 105 274 717 0 0 0 
17·68·3 llex.tc.bloro-1,3-bulld!ene 1,374 1,007 256 952 0 0 0 
77-47-4 llex.tcl~IO«<C)'Ciopentadiene 7,451 515 0 250 0 0 0 
67·72·1 llaKhklroetlwlo 2,122 159 32 2,024 0 0 0 

110.54-3 n·HC1t111C 22,361,785 49,482,089 218,217 101,579 0 547 23,365 
$1235-04·2 * Ucuzlnone 17 283 3,075 0 0 0 0 
67~85·29-4 * ll)'dramcthylnon 5 s 0 0 0 0 0 

302-1)1-2 llydmme 7,797 2,646 23 0 0 0 250 
10034·93·2 llyd!Wne sulfate 0 0 0 350,000 0 0 0 
7647~1.0* H,ydnxhkxk l!lld 1,934,071) 63,180,765 4,985 260,005 0 0 23,148 

74·904 llydn)aen cyanide 74,893 2,311,807 lOS 528,513 0 3 0 
1664·39-3 liydn)aen fluoride 3,508,122 8,955,387 10,691 0 2,620 0 36,834 

123·31·9 ilydroquinooc 13,974 14,039 2,652 290,000 0 0 0 
$5<106·53-6* l·lod'o-2·propynyl butyl· 3,375 255 IS 0 0 0 292 

Clll'b.alr~c 

13463-40-6 !.roo pc:nta=booyl 1,281) 99 0 0 0 0 0 
784<1·2 I&Obutyraldehyde 106,793 88,280 1,791 2,374 0 0 I 

2531 1·71·1*1rofenphos 1,505 670 0 0 0 1,536 0 

67-63.0* l~alcoltol 289,954 770,538 0 0 0 0 0 
(mmufacturin&) 

SO.OS-7 <C,4'·Tsoprop)lllden<:dipheno! 112,706 71,321 4,803 25,000 0 250,130 1,257 
77.SOI-63-4 • Lactorm 1,256 206 0 0 0 0 0 
7439-92·1 l.esd 192,275 425,787 12,233 0 0 124,959 3,286,129 

- IMd compounds 434,594 752,764 50,186 794 0 1,657,584 9,910,784 
SW9-9• Lindane 255 255 5 0 0 0 250 

330.$5-l* Llnuron 10 5 5 0 0 0 0 
$5<1·13·2 Lithium cacbooate 3,703 11,475 260 210 0 4,000 8,540 
121·75-S • Malolblon 821 1,784 10 0 0 0 0 
10S.31-6 Maleie Ulb)dndc 65,216 500,783 15 10 0 1,000 0 
109·77·3 Malononitnlc 0 250 0 475,997 0 0 0 

12427-38-2" Mlmb 0 0 0 0 0 0 0 
7~39-96-S M111p11CSC** 6,751,776 384,254 117,375 l 7 44,526 9,995,845 

- Manpnesc compounds 806,259 1,020,847 1,901,227 14,880 2,808 4,583,105 35,566,390 
93-65-2 M~ 520 1,170 0 0 0 250 5 

149-31)..4 2-M~oduazolc 604 9,668 30 52,000 0 0 0 
7439·97-6 Mercury 10,144 4,037 468 0 0 6 531 

- MCI'CIIl)' eompoonds 2,011 905 73 9 0 0 0 
15().50.5 Mcrpbos 200 0 0 0 0 0 0 
126-93-7 Melbaa:>lonitn1c 943 2 0 206,110 0 0 0 
137-42·1*M~sodrum 2,107 1,342 4 0 0 0 2 
67·S6--I Methanol 27,987,712 178,370,259 7,353,977 23,801,105 499,383 10,041 1,921,624 
9-4·7ol·6" Mcthoxone 271 761 250 0 0 250 0 
72-43·$ • Mcthoxyeblor 10 IS 0 0 0 0 0 

109·86-4 2·Methox)'Ctbmol 115,723 149,511 11,672 0 0 0 0 
96-33·3 Methyl aeryLlte 70,888 116,348 8,145 147 0 0 162 

1634-0-l-4 ~!by! tcrt•butyl ctbtt 952,626 2,170,463 103,615 176,424 750 0 26,568 

Nole: On-$lte Releases from Section S and Off-stte Releases from Section 6 (off-stte transfers to cbsposal) ofFonn R. 
•Pesticide 

Off-site 

Releases 
Total Transfers 

On-sate Off-site to 
Releases Disposal 

Pounds Pounds 

250 250 
0 0 

303 2,444 
505 2,501 

21,256,884 329,509 
13,202,183 103,871 
1,402,965 1,147 

40,473,136 653,180 
203 0 

1,211 23,449 
3,589 310 
8,216 1,000 
4,937 471 

72,187,582 291,798 
3,375 250 

10 0 
10,716 18,549 

350,000 0 
65,402,973 236,994 
2,915,321 1,164 

12,513,654 553,050 
320,665 2,628 

3,937 6,505 

1,379 0 
199,239 1,000 

3,711 0 

1,060,492 8,296 

465,217 320,605 
1,462 250 

4,041,383 1,743,638 
12,806,706 21,476,996 

765 276 
20 250 

28,188 160,793 
2,615 0 

567,024 10,666 
476,247 0 

0 250 
17,293,784 13,905,393 
43,895,516 26,664,625 

1,945 3,896 
62,302 205,531 
15,186 4,272 
2,998 21,612 

200 0 
201,055 0 

3,455 15,937 
239,944,101 1,411,828 

1,532 4,778 
25 0 

876,912 489 
195,690 32,136 

3,430,446 243,220 

•• One facility reported 6,211,171 pounds of fugitive air emissiOns of manganese in errorfor 1996, the correct amountts 750 pounds Fugttive air 
emissions forman£lllleseshould be 541,355 pounds. 
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Total 

On· and 
Off-site 

Releases 
Pounds 

500 
0 

2,747 
3,006 

21,586,393 
13,306,054 
1,404,ll2 

41,126,316 
203 

24,660 
3,899 
9,216 
5,408 

72,479,380 
3,625 

10 
29,265 

350,000 
65,639,967 
2,916,485 

13,066,704 
323,293 

10,442 

1,379 
200,239 

3,7ll 
1,068,788 

785,822 
1,712 

5,785,021 
34,283,702 

1,041 
270 

188,981 
2,615 

577,690 
476,247 

250 
31,199,177 
70,560,141 

5,841 
267,833 

19,458 
24,610 

200 
207,055 

19,392 
241,355,929 

6,310 
25 

877,401 
227,826 

3,673,666 



Chapter 2-1996 TRI Releases and Transfers 

Table 2-21 B. TRI Other On-site Waste Management and Transfers Off-site for Further Waste Management, by Chemical, 1996, 
Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical On-site On-site On-site ment to Recycling Recovery Treatment to POTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Fluorouracil 930 0 0 930 0 0 0 0 0 0 930 

Fluvalmate 0 0 0 0 0 0 0 0 0 0 0 

Folpet 0 0 1,501 1,501 0 0 234 0 0 234 4,248 

Fomesafen 0 0 0 0 0 0 5 0 0 5 4,801 

Formaldehyde 87,248,040 8,433,075 71,530,408 167,2ll,523 40,083 212,122 701,402 1,888,772 0 2,842,379 191,563,245 

Formic acid 883,880 6,705,732 158,130,642 165,720,254 988 2,216,791 177,878 2,899,291 0 5,294,948 184,631,875 

Freon ll3 692,774 74,ll3 219,059,366 219,826,253 114,875 53,651 1,074,322 255 0 1,243,103 222,533,621 

Glycol ethers 195,662,187 43,392,075 27,509,395 266,563,657 3,320,310 14,836,166 2,299,832 11,095,899 2,530 31,554,737 341,156,273 

Heptachlor 0 0 2,206 2,206 0 0 16,073 32 0 16,105 18,514 

Hexachlorobenzene 7,100 240,000 2,132,566 2,379,666 1 2,215 42,146 0 0 44,362 2,448,643 

Hexachloro-1,3-butadiene 0 66,000 6,107,496 6,173,496 0 0 277,522 2 0 277,524 6,455,792 

HexachlorocyclopentadJene 0 0 246,437 246,437 0 800 55,082 1,580 0 57,462 312,981 

Hexachloroethane 0 939,000 4,600,732 5,539,732 0 71,034 120,921 0 0 191,955 5,736,137 

n-Hexane 226,946,357 27,541,392 183,924,283 438,412,032 10,7ll,026 15,066,284 3,265,794 92,888 0 29,135,992 539,616,121 . 
Hexazmone 0 0 4,091 4,091 0 0 213,513 250 0 213,763 220,925 

Hydramethylnon 0 0 0 0 0 0 0 5 0 5 5 

Hydrazme 0 300 338,596 338,896 I 65 1,961 3,733 0 5,760 373,612 

Hydrazme sulfute 0 0 0 0 0 0 0 0 0 0 350,000 

Hydrochlonc aCid 73,213,533 120,000 684,523,200 757,856,733 3,106,585 11,450 3,357,319 2,025,449 59,564 8,560,367 833,864,867 

Hydrogen cyanide 73,467 33,847,854 27,343,220 61,264,541 0 250 3,316 1,380 0 4,946 64,188,841 

Hydrogen fluonde 113,956,854 0 102,386,943 216,343,797 300,265 6,692 2,063,848 336,467 0 2,707,272 232,944,508 

Hydroqumone 962 1,298,419 388,600 1,687,981 0 47,951 99,588 32,930 0 180,469 2,189,143 

3-1odo-2-propyny1 butyl- 6,193 0 340 6,533 76,936 1,183 3,665 13,342 0 95,126 ll2,013 

carbamate 
Iron pentacarbonyl 0 0 0 0 0 0 0 0 0 0 1,379 

lsobutyraldehyde 5,109 2,316,637 555,954 2,877,700 4,ll0 492,237 50,743 73,213 0 620,303 3,738,528 

1sofenphos 9,948 0 0 9,948 0 0 2,162 0 0 2,162 17,526 

Isopropyl alcohol 125,634 3,274,940 146,031 3,546,605 10,631 430,297 23,421 142,613 36,060 643,022 4,936,742 

(manufactunng) 

4,4'-Isopropyhdenediphenol 102,400 8,712,328 998,531 9,813,259 1,620 75,268 57,588 19,576 0 154,052 10,791,340 

Lactofen 13 0 0 13 0 0 4,040 0 0 4,040 5,408 

Lead 209,065,669 89,267 2,403,298 2ll,558,234 36,000,051 5,320 2,016,537 19,579 189,780 38,231,267 255,641,888 

Lead compounds 396,430,669 0 1,350,570 397,781,239 283,323,678 68,985 12,061,469 27,932 538,834 296,020,898 752,768,994 

Lmdane 371 0 0 371 0 0 1,388 0 0 1,388 2,031 

Linuron 0 0 0 0 0 0 250 0 0 250 234 

LithiUm carbonate 35,836 0 0 35,836 0 0 4,450 10 0 4,460 220,432 

Malathton 104 0 0 104 0 0 1,957 0 0 1,957 4,634 

Maleic anhydnde 6,847 3,333,330 36,712,857 40,053,034 7,307 98,199 1,3ll,988 3,017 0 1,420,511 42,033,547 

Malonomtnle 0 0 21 21 0 0 0 0 0 0 432,995 

Maneb 0 0 0 0 0 0 1,108 0 0 1,108 1,322 

Manganese 32,636,249 0 371,283 33,007,532 90,014,975 36,070 1,314,531 72,506 40,863 91,478,945 133,772,704 

Manganese compounds 134,562,338 21,216 899,859 135,483,413 52,316,073 223,482 6,349,936 323,137 20,000 59,232,628 263,481,976 

Mecoprop 1,972 0 990 2,962 0 0 2,747 5 0 2,752 10,648 

2-Mercaptobenzothtazole 5,630 0 144,750 150,380 19,ll8 800,000 12,313 929 0 832,360 1,245,056 

Mercury 803,882 0 4,114 807,996 23,748 0 6,586 5 0 30,339 860,054 

Mercury compounds 46,348 0 1 46,349 2,000 500 7,855 10 0 10,365 79,595 

Me~phos 0 0 0 0 0 0 0 0 0 0 200 

Methacrylonttnle 0 0 503 503 0 0 0 0 0 0 583,083 

Methant sodtum 35,780 0 121 35,901 0 557 5,938 1 0 6,496 61,733 

Methanol 537,583,324 331,508,259 950,729,426 1,819,821,009 17,478,098 90,419,383 37,230,842 81,631,668 13 226,760,004 2,290,480,930 

Methoxone 8,591 0 45 8,636 0 0 1,191 5 0 1,196 16,012 

Methoxychlor 0 0 0 0 0 0 1,250 0 0 1,250 818 

2-Methoxyethanol 1,704,300 146,744 2,181,353 4,032,397 ll,084 1,304,325 97,388 741,640 0 2,154,437 7,042,5ll 

Methyl acrylate 1,010,001 908,315 1,479,300 3,397,616 10,018 313,548 79,773 15,322 0 418,661 4,042,978 

Methyl tert-butyl ether 1,693,888 807,055 2,525,427 5,026,370 283,774 1,853,551 604,850 253,430 0 2,995,605 12,689,501 
-

Note. On-site Waste Management from Sectlon and Transfers Off-site for Further Waste Management from Section 6 ( excludmg off-stte transfers to dtsposal) 
ofForm R OtherOff-stte Transfers are transfers reported without valid waste management codes Production-related Waste from Sectlon 8 ofForm R (total excludes 
remedial and catastroplnc quantitles ). 
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() Chapter 2-1996 TRI Releases and Transfers 

Table 2·21A. TRIOn-site and Off-site Releases, by Chemical, 1996, Continued 

On-site Relea.<es 

Air On-site Land Releases 

Fugitive or Stack or Surface U nde!:&!:!!und Injection RCRA Other 

CAS Nonpoint Air Point Air Water Class I Class 11-V Subtitle C On-site Land 

Number Chemical Emissions Emissions Discharges Wells Wells Landfills Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

79·22-1 Metb)IC~:!IC 2,350 87 5 0 0 0 5 
101·14-4 4,4'·ll1tdt)knebi3(2-cl!.Joro. 251 255 0 0 0 0 750 

attibnc) 
101-61·1 4,4'·Mtdtyltncbl.s(N,N- 0 1 0 0 0 0 0 

duntdtyl) ben.wleaminc 
7~·95<3 Medtyknc bromide 85,043 14,249 0 0 0 0 0 

101·77·9 4,-4'·Mtdtylcncdtantilnc 3,227 1,535 23 41,120 0 0 0 

18·93-3 Medt~ clltyl kdonc 20,641,669 38,426,835 74,989 432,767 5 36,301 103,297 
60-34-4 Mclhyl bydc&zinc 250 250 0 0 0 0 0 
7-448-4 Methyl iodltlc 20,141 45,034 0 23,500 0 0 0 

IQe.IQ.l Mtlhyii&Obutylletooc 4,570,658 14,312,039 22,569 162,000 0 3 4,855 
624·83·9 Methyl uoc;yanatc 1,116 373 0 0 0 0 0 
S~l-6* Medtyll.solhiocyanate 41 41 0 0 0 0 0 

7S.S6-S 2·Melhylbctoottn'lc . 3,141 1,004 0 0 0 0 0 
80-62·6 Mtlhyl mdbacrylate 507,244 1,332,648 2,551 160,000 0 0 1,072 

924-'42·5 N·Melh)'lolacrylamide 1,375 1,739 1,170 0 0 0 32 
298·00.0 • Methyl plll'lllbtQQ 716 312 0 0 0 0 0 
109-06-S 2·Medtylpyndtne 68,705 3,719 0 65,062 0 0 0 
1172-50-4 N·Medtyl·2·pyrrolidonc 1,579,639 1,510,899 52,339 2,905,944 1,760 40,336 26,613 

21087-64·9* Mctnllllzin 2 1,010 5 0 0 0 0 
7116-34·7 Mevinphos 0 0 0 0 0 0 0 
2212-67·1 *MolllU!tc 315 211 I 0 0 0 0 
1313·27·5 Molybdc:numlrloxide 159,992 36,366 28,004 209,900 0 38,627 33,026 

76-15-3 MoaochlOI"IJI>""tafluorOdb:me 67,620 3,105 2,155 0 0 0 0 
(CI'C·IIS) 

SOS·ti0-2 Mumrdps 0 0 0 0 0 0 0 

8S671·S9-0* Mydobutanil 0 0 0 0 0 0 0 
142·59~ * Nabam 0 0 0 0 0 0 0 
300.76-S*Naled 0 50 0 0 0 0 0 
91-lo.l*Naphlbalenc 1,281,814 1,576,524 11,737 285.877 0 23,379 278,134 

134·32· 7 !llpha-Naphthylamme 0 0 0 0 0 0 0 
7440-02.0 Ntckcl 256,602 125,211 28,163 4,225 0 54,458 206,208 

- Nlcl:cl compounds 78,907 246,069 60,646 86,028 250 101,549 3,597,373 

- Nko!me 1111d salts 25,720 418,225 881 0 0 0 0 
1929·12.-1 * Nttnp)nn 0 I 0 0 0 0 0 

- N1tr.atc compoullds 12,981 334,102 117,714,518 39,398,312 250 3,415 3,710,521 
7497-37·2 N!tri<:ICtd 628,830 2,453,528 221,434 17,483,972 0 64,756 111,735 

139-13-9 Nmilolmcett<: ~~~:!d 10 0 78 1,500 0 0 0 
100.01-6 p-Nrtroanilme 10,100 1,660 50 0 0 0 0 
99<59·2 5-Nttzo..o..anlsidmc 5 5 0 0 0 0 0 
91-95-3 Nittobcmzene 23,351 15,888 951 193,527 0 45 I 

SS-63.0 N•tro&lyccnn 1,439 21,027 18,508 0 0 3 3,778 
118-75-S 2-Nilropbmol s 28 51 0 0 0 0 

100.02·7* .f·Nitropbenol 890 45 0 0 0 0 0 

19.-16-9 2-N•tropropanc: 19,226 15,062 2,790 0 0 0 0 
86-30-6 N·NIIt0$0diphcnylamtne 10 0 0 0 0 0 0 

156-IQ.S p-NII:OIIO\hphenylamme 24 0 0 0 0 0 0 
59-89·2 N-NIIrOSOmorphollne 0 0 0 0 0 0 0 
99-SS.S 5-Nstzo..o..toluuhne 0 10 0 0 0 0 0 

27314·13·2 * NorfluWQQ 0 8 0 0 0 0 0 
1904~·SS.3 • Ocyzalm 0 5 0 0 0 0 0 

l01·12·2*0xydcmdon me(hy1 0 0 0 0 0 0 0 
19666-30.9• Oll.)'dtuoo. 10 431 0 0 0 0 0 
.-lU4·0H" o,.cynuoocn 0 0 0 0 0 0 0 
10028·15-6 Ozone 39,814 661,906 0 0 0 0 0 

123-63·7 Pllraldcbydc 12 23 0 0 0 0 0 

Note. On-site Releases from Section 5 and Off-site Releases from Sechon 6 ( off-stte transfers to disposal) ofFonn R 
•PesUclde 
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Off-site 
Releases Total 

Total Transfers On-and 
On-site Off-site to Off-site 

Releases Disposal Releases 

Pounds Pounds Pounds 

2,447 0 2,447 
1,256 5 1,261 

I 0 1 

99,292 0 99,292 
50,905 19,591 70,4!16 

59,715,863 247,023 59,962,886 
500 0 500 

88,725 3,300 92,025 
19,072,124 35,672 19,107,796 

1,489 0 1.489 
82 0 82 

4,145 0 4,145 
2,003,515 107,184 2,110,699 

4,316 776 5,092 
1,028 360 1,388 

137,486 504 137,990 
6,117,530 550,926 6,668,456 

1,017 0 1,017 
0 0 0 

587 4,405 4,992 
505,915 628,643 1,134,558 
72,880 1 72,881 

0 0 0 
0 0 0 
0 0 0 

50 0 50 
3,457,465 576,591 4,034,062 

0 0 0 
674,867 3,480,910 4,155,777 

4,170,822 4,757,894 8,928,716 
444,826 426,142 870,968 

I 0 I 
161,174,099 2,590,615 163,764,714 
20,964,255 1,477,976 22,442,231 

1,588 0 1,588 
11,810 0 11,810 

10 0 10 
233,763 3,825 237,588 
44,755 3,610 48,365 

84 90 174 
935 0 935 

37,078 0 37,078 
10 0 10 
24 420 444 
0 0 0 

10 30 40 
8 40,000 40,008 
5 0 5 
0 0 0 

441 0 441 
0 0 0 

701,720 0 701,720 
35 0 35 



Chapter 2-1996 TRI Releases and Transfers 

Table 2-218. TRI Other On-site Waste Management and Transfers Off-site for Further Waste Management, by Chemical, 1996, 
Continued 

Total Total 
On-site Off-site Total 

Energy Waste Transfers Other Waste Production· 
Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical On-site On-site On-site ment to Recycltng Recovery Treatment to POTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Methyl cblorocarlx>nate 0 0 4,110 4,110 0 0 0 0 0 0 6,580 
4,4'-Methylenebts(2-chloro- 0 0 0 0 0 2,494 11,299 5 0 !3,798 13,633 

aniline) 
4,4'-MethyleneblS(N,N- 0 0 0 0 0 0 0 0 0 0 1 
dtmethyl) benzeneamme 

Methylene bromtde 1,211,800 0 270 1,212,070 0 0 0 0 0 0 1,311,362 
4,4'-Methylened!an!lme 2,900 52,414 83,357 138,671 0 2,235 55,191 2,023 0 59,449 263,947 
Methyl ethyl ketone 61,050,421 92,654,090 68,944,661 222,649,172 20,101,826 37,076,309 4,887,309 598,327 70,490 62,734,261 350,937,478 
Methyl hydrazme 0 0 44 44 0 0 5 0 0 5 429 

Methyltodlde 0 1,900 341 2,241 0 0 27 0 0 27 94,229 

Methyi1Sobutyl ketone 52,337,198 20,171,448 13,243,777 85,752,423 12,107,3% 17,968,462 1,233,056 299,154 2,013 31,610,081 139,241,590 

Methyl tsocyanate 0 0 91,617 91,617 0 0 3,007 0 0 3,007 96,100 

MethyllSothtocyanate 0 0 0 0 0 73 340 0 0 413 495 
2-Methyllaclonllnle 0 0 19,305 19,305 0 0 0 0 0 0 23,456 

Methyl methacrylate 4,567,223 2,367,486 4,635,442 11,570,151 58,074 1,328,264 211,404 229,373 0 1,827,115 15,528,946 
N-Methylolacrylamtde 449 0 14,403 14,852 0 45,763 314 4,435 0 50,512 69,237 

Methyl parathton 10 0 0 10 0 0 2,120 0 0 2,120 2,920 
2-Methylpyndme 95,000 50,000 52,000 197,000 0 2,873 538 23,000 0 26,411 359,466 
N-Methy1-2-pyrrohdone 1,034,445 373,437 4,842,383 6,250,265 6,671,779 2,295,296 1,684,956 1,124,740 0 11,776,771 24,986,689 
Metrtbuzm 0 0 38,864 38,864 0 0 13,213 0 0 13,213 53,094 
Mevmphos 0 0 0 0 0 0 0 0 0 0 0 
Mol mate 0 0 0 0 0 21 1,256 0 0 1,277 6,039 
Molybdenum trtmnde 6,529,490 0 31,277 6,560,767 2,736,322 3,276 360,880 63,951 0 3,164,429 11,204,989 
Monochloropentafluoroethane 110,000 0 68,635 178,635 0 0 14,262 0 0 14,262 265,778 
(CFC-115) 

Mustard gas 0 0 0 0 0 0 0 0 0 0 0 
Myclolx>tan!l 0 0 0 0 0 0 0 0 0 0 0 

Nabam 0 0 0 0 0 0 0 0 0 0 0 
Naled 0 0 500 500 0 0 3,176 5 0 3,181 3,700 
Naphthalene 12,512,289 5,184,798 142,338,479 160,035,566 248,539 3,380,659 797,683 23,965 2,800 4,453,646 168,190,422 
alpha-Naphthylamme 0 0 0 0 0 0 0 0 0 0 0 
Ntckel 34,302,930 16,476 996,941 35,316,347 73,839,083 70,582 2,060,315 86,328 3,650 76,059,958 116,797,060 
Ntckel compounds 8,360,348 37,998 2,719,330 ll,ll7,676 25,082,239 1,379 864,624 93,795 8,651 26,050,688 60,211,166 
Ntcotme and salts 8,896 0 846,164 855,060 158,695 0 50,591 247,957 0 457,243 2,120,254 
Nttrapyrm 0 0 0 0 0 550 130 0 0 680 681 
Nttrate compounds 103,734,553 0 27,468,515 131,203,068 5,537,321 98,981 5,266,009 59,945,210 0 70,847,521 367,190,061 
Nttrtc actd 24,081,964 165,558 269,641,370 293,888,892 2,610,233 346 11,575,491 3,851,407 25,118 18,062,595 333,654,906 
Nttrtlotrtace!JC actd 0 0 1,017,756 1,017,756 0 0 0 18,000 0 18,000 1,037,344 
p-Nitroantlme 0 0 460 460 0 0 89,720 15,850 0 105,570 118,970 
5-Nllro-o-ants!dme 0 0 0 0 0 0 0 5 0 5 5 
Nttrobenzene 3,552,450 1,781,334 1,146,945 6,480,729 0 20,703 599,215 116 0 620,034 7,336,665 
Nttroglycerm 18,000 0 315,442 333,442 0 36,584 15,809 217 0 52,610 424,506 
2-Nttrophenol 0 53,000 75,000 128,000 0 0 20,900 47 0 20,947 149,179 
4-Nttrophenol 0 12,990 60,000 72,990 0 1 476,030 169 0 476,200 549,931 
2-Nttropropane 0 0 58,297 58,297 0 50 12,467 0 0 12,517 107,890 
N-N ttrosod1phenylamme 0 0 47,762 47,762 0 230,000 120,000 0 0 350,000 397,772 
p-Nttrosodtphenylamme 0 9,400 0 9,400 0 17,000 180 0 0 17,180 27,024 
N-Nttrosomorpholtne 0 0 0 0 0 0 23,600 0 0 23,600 24,000 
5-N•tro-o-tolutdme 0 0 0 0 0 0 0 0 0 0 40 
Norflurazon 0 0 0 0 0 0 1,041 0 0 1,041 41,008 

Oryzalm 0 0 ~ 0 0 0 0 51,800 0 0 51,800 52,003 
Oxydemeton methyl 0 0 0 0 0 0 0 0 0 0 0 
Oxydtazon 13,404 0 2,600 16,004 0 0 250 0 0 250 16,705 
Oxyl!uorfen 0 0 0 0 0 0 13,126 7,053 0 20,179 20,181 
Ozone 0 0 2,221,877 2,221,877 0 0 0 0 0 0 2,908,498 
Paraldehyde 0 48,566 230,000 278,566 0 5 0 0 0 5 278,606 

Note On-site Waste Management from Sectlon and Transfers Off-site for Further Waste Management from Sectlon 6 ( excludmg off-site transfers to disposal) 
ofFonn R OtherOff..s1te Transfers are transfers reported Without vabd waste management codes Production-related Waste from Sectlon 8 ofFonn R (total excludes 
remedial and cataslroplllc quantltles) 
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V Chapter 2-1996 TRI Releases and Transfers 

Table 2-21A. TRI On-site and Off-site Releases, by Chemical, 1996, Continued 

On-site Releases 

Air On-site Land Releases 

Fugitive or Stack or Surface Underground Injection RCRA Other 

CAS Nonpoint Air Point Air Water Class I Classii-V Subtitle C On-site Land 

N'11mb~r Cbemkal Emissions Emissions Discharges Wells Wells Landfills Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

191o.42·S'I'araqllM diehloridc 500 500 0 0 0 0 0 

S6-lS·2 • Pan!hioa 0 0 0 0 0 0 0 

1114·71·2*Pcbubte 250 250 0 0 0 0 0 
~04&7-42-1" P~!halm 1,470 760 22 0 0 750 140 

76-01·7 Pcn!xhloroc!h:me 1,427 225 22 0 0 0 0 
87-t!i<S" Pcn!xhloropbenot 8,164 4,977 8,236 0 0 2,750 250 

79-li·O*~acld 960 10,595 5 0 0 0 812 

594--42·3 I'Cfl:h!QcQillcthyl mc:captan 12 552 0 0 0 0 0 

S2fr4S·Sl·l* ~lllllll 981 514 0 0 0 0 0 

85.01·1 l'llc:nanlh=e 14,517 113,917 103 0 0 1,855 4,461 

IOS.9S·1* l'llc:nol 2,456,348 7,096,154 72,555 2,045,370 0 12,998 146,061 

24002.8().2 * J'bcnothrut 0 0 0 0 0 0 0 

95-S<C·5 1,2·l'llenylenedum!ne 22 494 3,000 0 0 26,940 0 
1084$-2 l,l•l'llenyknWianllllC 327 2,342 128,739 0 0 37,508 0 

106-S0-3 p-l'henyknWillmine 3,416 564 409 0 0 1,308 0 

9043•7* 2·~1pbcnol 55 4,052 I 0 0 0 250 

5741.0 Phenytoin 0 0 0 0 0 0 0 
7S-44·S Pbosaenc 6,635 9,648 0 5 0 0 0 

7SOHI·2 l'hospbloo 11,941 8,440 0 0 0 643 0 

'7664·38-l*~acid 196,086 851,959 28,367,233 9,716 0 43,325 31,417,396 

7723-14.0 Phosphools (yellow otwhllc) 24,359 1,577 255 0 0 0 2,057,524 

l$-«·9 PhdlllhC anhydod<! 59,978 367,260 174 0 0 0 0 

1918.o2·l* Picloram 521 1 0 0 0 0 0 

8149-1 Plene a.:id 0 0 0 94,031 0 0 0 
Sl·OU> * Plpaooyl butoJ<!de 206 307 14 0 0 0 0 

- Pol)bromln.tl<d biphenyls 0 250 0 0 0 0 0 

- PolyclOOrlnated 1lbnes 1,775 1,012 8,372 0 0 0 687 

1336-36<3 Polychlorimted bl!lhen>ls 5 250 0 0 0 9,205 0 
(PC'Bs) 

- l'oi)'cyclt<: aromatt<: compounds 121,107 521,753 8,079 0 0 0 14,439 

77SS.Ol·2 l'<llamum bromate 5 0 0 0 0 0 0 
tlS-03-0• Pillwtum dune!hyldtt1uo- 73 107 0 0 0 0 0 

carb.tmatc 
ll7-<CI·7*1'ows!um N·methykll!hio- 0 0 0 0 0 0 0 

CJI'bamAtc 
4119S.OS..7• Prorcooros 0 0 0 0 0 0 0 
1211·19-6*Pnxncll)'lt 1,015 283 27 0 0 0 0 

2J9SO·SS.S • ~midc s 250 0 0 0 0 0 
1918-16< 7. Pn)pa<:hlor 0 250 0 0 0 0 0 
1120-71-<C l'rop,ano sukooe 0 0 0 0 0 0 0 

'109·98-S •l'n>pani! 500 2,877 250 0 0 0 0 

2J 12<35-S * l'roparaile s 255 0 0 0 0 0 

107·19-7 ~lakolk'!l 1,799 6,964 0 285,166 0 0 0 

;u:US·Sl-4 • ~pbos 5 s 0 0 0 250 0 
60207·9().1• Proptc:tmazole s s 0 0 0 0 0 

I:U.la-6 i'roptonakkhydc 76,050 94,958 32,077 74,613 0 0 0 

II<C-26-1 "l'ropollur 0 0 0 0 0 0 0 

115-07 ·I Prop)knc 10,546,131 15,859,826 7,133 0 0 750 1,708 

75·SS-t l'rop3 kneimlnc 366 36 0 0 0 0 0 

7S.S6-9•Prop:,knc oxide 226,160 354,701 45,393 12,141 0 0 335 
110·16-1 l'ynd!M 47,611 43,568 908 428,000 0 1 0 

91·22-S Qumoline 12,053 10,921 20 32,000 0 0 466 

106-514 Qumoru: 3,801 3,304 500 0 0 0 0 
82-61·S • Qumlozenc 1,550 1,061 0 0 0 836 0 

76S7S·I4·S*Qululofop-ethyl 1 0 0 0 0 0 0 

I~Sl-86-S• Jtesm<:llu:lll I 0 0 0 0 0 0 

Not!!. On-site Releases from Section 5 and Off-site Releases from Sectton 6 ( off-stte transfers to dtsposal) ofFonn R 
•PC$llclde 
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Off-site 

Releases Total 

Total Transfers On- and 

On-site Off-site to Off-site 

Releases Disposal Releases 

Pounds Pounds Pounds 

1,000 5 1,005 

0 0 0 

500 500 1,000 

3,142 0 3,142 

1,674 0 1,674 
24,377 196,075 220,452 
12,372 0 12,372 

564 0 564 
1,495 1,250 2,745 

134,853 89,038 223,891 

11,829,486 1,016,261 12,845,747 

0 0 0 
30,456 8 30,464 

168,916 633 169,549 
5,697 0 5,697 
4,358 1,789 6,147 

0 12,800 12,800 
16,288 0 16,288 
21,024 0 21,024 

60,885,715 2,331,930 63,217,645 
2,083,715 19,839 2,103,554 

427,412 103,707 531,119 
522 0 522 

94,031 0 94,031 
527 0 527 
250 375 625 

11,846 89,133 100,979 
9,460 51,086 60,546 

665,378 1,248,088 1,913,466 

5 0 5 
180 0 180 

0 0 0 

0 0 0 
1,325 500 1,825 

255 0 255 
250 1,200 1,450 

0 0 0 
3,627 0 3,627 

260 0 260 
293,929 576 294,505 

260 1,000 1,260 

10 1,332 1,342 

277,698 62 277.760 
0 0 0 

26,415,548 2,181 26,417,729 

402 0 402 

638,730 39,230 677,960 
520,088 775 520,863 

55,460 5,072 60,532 
7,605 0 7,605 
3,447 0 3,447 

1 0 1 

1 0 1 



Chapter 2-1996 TRI Releases and Transfers 

Table 2-21 B. TRI Other On-site Waste Management and Transfers Off-site for Further Waste Management, by Chemical, 1996, 
Continued . 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off.stte Manage- related 

Chemical On-site On-site On-site ment to Recychng Recovery Treatment to POTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Paraquat dtchlonde 23 0 0 23 0 0 250 32 0 282 326 

Parathton 0 0 0 0 0 0 0 0 0 0 0 

Pebulate 0 0 0 0 0 0 250 0 0 250 820 

Pendtmetbalm 600 0 150,000 150,600 0 0 5,108 0 0 5,108 160,138 

Pentacbloroethane 4,150,000 390,000 6,531,742 11,071,742 0 12,300 208,004 0 0 220,304 11,293,709 

Pentachlorophenol 1,232,965 11,754 22,743 1,267,462 2,971 8,875 67,358 611 0 79,815 1,551,847 

Peracetic aCJ.d 0 0 4,160 4,160 0 0 7,300 2,664 0 9,964 26,290 

Percbloromethyl mercaptan 0 0 98,690 98,690 0 0 10 0 0 10 99,246 

Permethrm 0 0 177 177 0 0 2,660 0 0 2,660 3,921 

Phenanthrene 445,644 611,002 746,789 1,803,435 1,495 192,495 122,964 42 0 316,996 2,471,952 

Phenol 40,787,213 27,483,437 25,790,593 94,061,243 120,652 3,787,203 3,556,740 3,280,289 0 10,744,884 117,406,441 

Phenothnn 0 0 0 0 0 0 0 0 0 0 0 

1,2·Pheny1enedtamme 0 0 136,000 136,000 0 0 930 IS 0 945 167,409 

1,3-Pheny1ene<hamme 1,200 0 1,162,215 1,163,415 0 1,091 144,552 3,157 0 148,800 1,481,506 

p-Pbenylenedlamme 0 0 303,611 303,611 0 0 22,030 5,850 0 27,880 339,489 

2·Phenylpbenol 0 92 705,215 705,307 0 0 250 24,662 0 24,912 732,897 

Phcnytom 0 0 0 0 0 0 250 0 0 250 13,050 

Phosgene 0 200 17,249,349 17,249,549 0 0 2,270 0 0 2,270 17,268,049 

Pbosphme 0 0 350,643 350,643 0 0 0 0 0 0 371,022 

Phosphene llCld 310,993,398 8,300 117,388,358 42&,390,056 7,460,279 72,379 1,835,400 2,745,535 750 12,114,343 503,562,424 

Phosphorus (yellow orwbtle) 300 0 610,526 610,826 110,484 0 21,916 272 0 132,672 2,864,362 

Phthaltc anhydnde 90,881 2,098,212 12,577,144 14,766,237 475 4,814,622 241,672 149,891 0 5,206,660 20,539,607 

Ptclornm 0 0 26,464 26,464 0 0 0 0 0 0 26,986 

Ptcncactd 0 136,931 1,779,450 1,916,381 0 0 21,015 0 0 21,015 2,031,427 

P1perony1 butoxtde 0 0 9 9 0 0 4,989 0 0 4,989 5,655 
Polybrommated biphenyls 0 0 0 0 4,219 0 0 0 0 4,219 4,724 

Polychlonnated alkanes 17,136 69,000 228,286 314,422 271,378 230,140 287,210 74,867 0 863,595 1,316,176 

Polycblonnated biphenyls 0 0 0 0 59,912 250 243,194 0 0 303,416 52,237 

(PCBs} 
Polycycltc aromattc compounds 1,202,404 16,190,102 2,909,759 20,302,265 8,743,647 73,385 4,641 624 0 8,822,297 31,063,793 

Potass1um bromate 0 0 0 0 0 0 0 0 0 0 8 

Potassmm dtmethyldtthto- 0 0 0 0 40,000 0 765 147,911 0 188,676 188,756 

carbamate 

Potasstum N-methyldtthto- 0 0 0 0 0 0 43 0 0 43 43 

carbamate 

Profenofos 0 0 0 0 0 0 0 0 0 0 0 

Prometryn 0 0 827 827 0 s 56,565 12 0 56,582 60,636 

Pronam1de 8,800 0 0 8,800 0 0 500 0 0 500 9,670 

Propachlor 0 0 0 0 0 0 8,450 15 0 8,465 9,900 

Propane sultone 0 0 4 4 0 0 0 0 0 0 4 

Propanll 0 0 0 0 0 0 1,744 0 0 1,744 4,481 

Proparg1te 0 0 0 0 0 3,808 11,970 lOS 0 15,883 15,893 

Propargyl alcohol 5 211,930 333,937 545,872 0 289,545 11,256 24,937 0 325,738 1,166,171 

Propetamphos 0 0 0 0 0 0 0 0 0 0 1,032 

Proptconazole 0 0 0 0 0 0 0 0 0 0 3,055 

ProptOna1dehyde 0 255,989 4,446,808 4,702,797 0 18,135 9 320,765 0 338,909 5,319,755 

Propoxur 0 0 0 0 0 0 0 0 0 0 0 
Propylene 60,407,279 567,598,551 302,585,973 930,591,803 0 215,250 272,632 6,315 250 494,447 957,526,443 

Propylenetmme 0 0 1,734 1,734 0 0 0 0 0 0 2,!36 

Propylene oxtde 3,780,004 18,451,509 13,284,599 35,516,112 255 250,033 1,871 206,725 0 458,884 36,848,356 

Pyndme 7,426,653 1,278,558 886,200 9,59!,411 31,550 260,552 252,608 355,442 0 900,152 11,009,790 

Qumolme 15,881 34,652 91,001 141,534 2,180 34,429 17,015 255 0 53,879 255,277 

Qumone 0 230,508 366,115 596,623 0 0 50,513 0 0 50,513 654,741 

Qumtozene 884 0 0 884 0 221,410 398,894 4 0 620,308 624,210 

Qutzalofop-ethyl 0 0 0 0 0 0 0 0 0 0 1 
Resmethrm 0 0 0 0 0 0 600 0 0 600 601 

Note On-site Waste Management from Section and Transfers Off-site for Further Waste Management from Section 6 ( excludmg off-site transfers to disposal) 
ofFonn R Other Off-site Transfers are transfers reported Wlthout valid waste management codes Production-related Waste from Secllon 8 ofFonn R (total excludes 
remedral and catastropluc quantities) 
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V Chapter 2-1996 TRI Releases and Transfers 

Table 2-21A. TRIOn-site and Off-site Releases, by Chemical, 1996, Continued 

On-site Releases 

Air On-site Land Releases 
Fugitive or Stack or Surface Under!l!ound Injection RCRA Other 

CAS Nonpoint Air PomtAir Water Class I Class li-V Subtitle C On·lnte Land 

N11mbcr Chtmkal Emissions Emissions Discharges Wells Wells Landfills 
Pounds Pounds Pounds Pounds Pounds Pounds 

SI.07-2 Sacclwtn (manufi<:turu!S) 210 33 0 0 0 0 

9-1-$9-7 Wok: 500 5 0 0 0 0 
7182--49·2 Sdcnium s 40 97 0 0 0 

- Selenium compounds 1,986 45,278 2,404 3,100 0 0 
7405140.2" Sedloxydlm 0 0 0 0 0 0 
7440.22-4 • Silver 6,261 1,947 149 0 0 0 

- Sihcrcompotlllds 3,016 13,375 8,147 370 0 0 
122-]4..9* Slmazme 1,007 3,584 93 0 0 0 

2«>28·2l·8 Sodu1m :wdc 1,110 20,203 268 0 0 Ill 

1912-69·0" Sodutm dlalllba 5 750 0 0 0 0 
128-04·1 "Sodwllil dtmelhyldalhio- 1,453 1,381 10 0 0 0 

carbamate 
763.2-1)04) ~mnimcc 75,141 210,769 1,302,379 727,000 0 0 
100•4l·S SI)WlC 10,917,192 31,0!1,969 12,864 228,317 0 90,680 
96.Q?..l Si)llltlC oxide 7 24 0 0 0 0 

1~·9J.9* SulfuriC Kid 738,366 18,951,993 1,281 15,000 0 0 
2699-79·8 • Sul!lltyl fluoodc 15,000 347,000 0 0 0 0 

3S4oo.43·2 Sulprol()$ 0 0 0 0 0 0 

34014·18·1"Tcbuthiuron 0 5 0 0 0 0 
3313·96-8" Tcmtphos 0 0 0 0 0 0 
$902-51·2 • TablK:tl 0 0 3,835 0 0 0 
630.20-6 1,1,1,2· Tet:acl!loroctlwlc 3,960 2,506 30 0 0 0 
79·34·5 1,1..2,2-Teltllclllorocthane p,638 2,850 130 0 0 0 

121·11--4 Teuacltlorocthykne 3,095,666 4,765,504 1,311 13,436 0 26,000 
961·ll•S*TctnKhlorvmphos l!O 255 5 0 0 0 
64·7S·S TettiiC)I<:ltne hydrochloride 5 250 0 0 0 0 

'1696-l2·0*Tcvamcthnn 0 0 0 0 0 0 
- Thai hum compounds 0 0 0 0 0 0 

14S· 794" "lluabcndlw!lc 230 4,600 0 0 0 0 
m•9·77-6 • Thtobcncll:b 530 281 0 0 0 0 
S%69·26-0 • Thiodsc.lll'b 488 1,021 0 0 0 250 
23564·06-9 1'11lcpbMate ethyl 0 0 0 0 0 0 
23564·0S..8*Thioplwa3le methyl 75 422 0 0 0 0 

62·56-6 ThtOUtc.t 1,093 119 339 5,000 0 0 
137-26-8 .. Tlunm~ 1,674 1,960 40 0 0 0 

1314·20.1 Thonum d!OJtldc 0 I 0 0 0 0 
75$0--IS.O Tt~~nium ttn-.cl11oridc 21,080 9,771 0 0 0 0 

IOI·SS.l To!ucno 41,711,487 83,670,741 68,697 325,920 3,355 143,008 
Si4·14·9 Toiueru:·2.4-dnsocpnate 3,247 4,086 0 0 0 0 
91·011-7 Tolucnc-2,6-dnsccy:Uiote 6,262 7,404 0 0 0 0 

26471-62·5 Tolllencdusocyall3te 22,122 23,191 0 0 0 0 
q(mbcd bcmcn) 

95·$3-4 o-ToluidlllC 8,997 8,584 260 17,450 0 0 
43121-41·3 • Tnllll1meroo 0 0 0 0 0 0 
2303·17·5* TnaUatc: 250 339 0 0 0 0 

101200-IS.O* TrillcnllfOO methyl 0 I 0 0 0 0 
2155-70-6* Trlbulrklll metblei'.YWC 10 10 5 0 0 0 

78-48·8 • S.S.S•Tn'bu!)ltrrtltlophosphatc 1,325 473 2 0 0 0 
52..68-6• Trichlorfoo 0 0 0 0 0 0 
76-0l·S T n.:lt~c~l chlori.k 0 1 0 0 0 0 

I.ZO.Slol 1,2,4< Tn.:ltlorobe=ne 32,283 124,980 433 750 0 0 
71·SS-6 I,I,I·Trichloroe!lt3ne 4,339,326 4,428,210 844 1,354 0 4,505 
'19.00.5 1,1,2· T richkltoctlane 33,142 305,908 516 0 0 0 
79.QI-6 Trichloroe!lt} knc 10,665,331 10,606,835 541 1,291 0 5,550 
75·69-4 TricttlcroRuorom<:th:rne 552,444 140,307 961 0 0 0 

(Cl'C'·Il) 

Note. On-site Rele11S6 from Section 5 and Off-site Releases from Section 6 (off-site transfers to dtsposal) ofFonn R 
+f>est!cldc 
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Releases 
Pounds 

0 
0 

29 
211,237 

0 
6,306 

45,693 
0 
5 
0 
0 

63,654 
176,010 

0 
52,109 

0 
0 
0 
0 
0 
1 
0 

4,442 
0 
0 

0 
0 
0 
0 

16,032 
0 
0 

250 
2,000 

0 
0 

414,152 
192 
48 

353 

10 
0 
0 
0 
0 

8 
0 
0 
0 

21,798 
16 

17,590 
5,575 

Off-site 

Releases Total 
Total Transfers On-and 

On-site Off·slte to Off-site 

Releases Disposal Releases 
Pounds Pounds Pounds 

243 1,200 1,443 
505 0 505 
171 784 955 

264,005 61,491 325,496 
0 0 0 

14,663 21,736 36,399 
70,601 10,132 80,733 
4,684 54,457 59,141 

21,697 133,449 155,146 
755 0 755 

2,844 121,595 124,439 

2,378,943 504,474 2,883,417 
42,437,032 3,251,349 45,688,381 

31 0 31 
19,759,349 1,380,947 21,140,296 

362,000 0 362,000 
0 0 0 
5 0 5 

0 0 0 
3,835 0 3,835 
6,497 19 6,516 

15,618 7 15,625 
7,906,359 22,071 7,928,430 

370 2,030 2,400 
255 0 255 

0 0 0 
0 0 0 

4,830 0 4,830 
811 4,930 5,741 

17,791 250 18,041 
0 0 0 

497 1,167 1,664 
6,801 2,590 9,391 
5,674 94,436 100,110 

1 0 1 
30,851 34,013 64,864 

126,337,360 1,022,535 127,359,895 
7,525 3,586 11,111 

13,714 897 14,6ll 
45,666 33,029 78,695 

35,301 1,401 36,702 
0 0 0 

589 16,509 17,098 
l 0 I 

25 0 25 
1,808 , 0 1,808 

0 0 0 
l 0 1 

158,446 4,487 162,933 
8,796,037 34,031 8,830,068 

339,582 85 339,667 
21,297,138 76,327 21,373,465 

699,287 180 699,467 



Chapter 2- 1996 TRI Releases and Transfer. 

Table 2-218. TRI Other On-site Waste Management and Transfers Off-site for Further Waste Management, by Chemical, 1996, 
Continued 

Total Total 

On-site Off-stte Total 

Energy Waste Transfers Other Waste Production-

;, Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical On-site On-lnte On-site ment to Recycltng Recovery Treatment toPOTWs Transfers ment Waste 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Sacchann (manufucturmg) 0 0 12,000 12,000 0 0 0 12 0 12 13,512 

Safrole 0 0 4 4 0 0 0 134 0 134 234 

Selemum 0 0 29 29 0 755 12,119 405 0 13,279 14,099 

Selemum compounds 601,563 0 0 601,563 133,241 4,700 32,979 21 8,464 179,405 1,100,414 

Sethoxydtm 0 0 0 0 0 0 0 0 0 0 0 

Stiver 541,588 0 26,366 567,954 1,647,173 0 3,481 388 7 1,651,049 1,391,508 

Stiver compounds 638,500 0 3,967,716 4,606,216 1,408,111 0 32,081 2,260 250 1,442,702 5,976,018 

Snnazme 0 0 32,000 32,000 0 0 250 5 0 255 89,271 

Sod1um aztde 91,031 0 78,892 169,923 1,603,236 0 2,216,294 709 0 3,820,239 4,152,824 

Sodmm d1camba 0 0 0 0 0 0 0 750 0 750 528 

Sodium dtmethy1dttluo- 200 0 400,906 401,106 1,780,555 0 372,577 157,075 0 2,310,207 2,832,939 

carbamate 

Sodium mlnte 213,726 0 6,975,746 7,189,472 32,816 I 578,847 2,932,827 17,002 3,561,493 13,695,779 

Styrene 19,962,598 21,544,063 15,021,756 56,528,417 1,154,843 7,704,571 2,798,362 264,473 900 11,923,149 113,542,563 

Styrene ox1de 0 35,337 0 35,337 0 861 0 0 0 861 36,230 

Sulfimc actd 798,641,136 3,600 389,473,985 1,188,118,721 6,025,376 75 4,216,967 1,898,308 45 12,140,771 1,220:523,045 

Sulfuryl fluonde 0 0 0 0 0 0 0 0 0 0 362,000 

Sulprofos 0 0 0 0 0 0 0 0 0 0 0 

Tebuthmron 1 0 1,000 1,001 0 0 937 0 0 937 2,002 

Temephos 0 0 0 0 0 0 0 0 0 0 0 

Terhac!l 0 0 2,983 2,983 0 0 7,547 0 0 1,547 14,365 

1,1,1,2-Tetrachloroethane 2,500,000 0 2,836,903 5,336,903 0 140,000 237,704 0 0 377,704 5,721,626 

1,1,2,2-Tetrachloroethane 4,808,000 924,000 11,024,249 16,756,249 2,380,211 0 248,014 90 0 2,628,315 19,400,145 

Tetrachloroethylene 46,710,867 2,647,705 20,674,831 70,033,403 5,822,463 530,548 1,440,050 1,847 0 7,794,908 85,970,037 

Tetrachlorvmphos 615 0 1,020 1,635 0 44,900 3,885 0 0 48,785 52,662 

Tetracyclme hydrochlonde 0 0 0 0 0 0 500 250 0 750 450 

Tetramethnn 0 0 0 0 0 0 0 0 0 0 0 

Thallium compounds 0 0 0 0 0 0 5 0 0 5 10 

Thtabendazole 0 0 5,700 5,700 0 0 1,126 140 0 1,266 11,766 

Th10bencarb 380 0 0 380 0 0 0 0 0 0 5,444 

Thtodtcarb 57,100 0 41,632 98,732 0 0 38,921 5 0 38,926 136,033 

Thtophanate ethyl 0 0 0 0 0 0 0 0 0 0 0 
Thtophanate-methyl 9,400 0 0 9,400 0 0 5,613 0 0 5,613 16,646 

ThiOurea 4,665 0 664 5,329 0 0 11,073 254 0 11,327 31,767 

Tiuram 20,051 0 40 20,091 45,604 256 45,866 566 0 92,292 170,352 

Tbonum dtoxtde 22,000 0 0 22,000 0 0 0 2,200 0 2,200 24,200 

Tttanmm tetrachlonde 0 0 26,706,771 26,706,771 136,039 1 166,720 0 0 302,760 27,074,252 

Toluene 968,269,305 187,671,839 395,302,542 1,551,243,686 22,885,031 79,191,567 22,051,736 599,828 60,979 124,789,141 1,816,226,231 

Tolueue-2,4-dttsocyanate 547 0 1,107 1,654 2,656 24,143 12,689 0 0 39,488 46,410 

To1uene-2,6-dnsocyanate 137 0 150 287 7,081 3,065 ll,151 0 0 21,297 42,840 

To1uenedusocyanate 12,100 16,337,483 5,054,902 21,404,485 1,500 3S,OOS 550,367 0 300 587,172 22,020,829 

(miXed tsomers) 

o-Tolutdtne 58 231,376 144,487 375,921 0 79,475 74,198 22,698 0 176,371 619,345 

Tnadtmefon 0 0 0 0 0 0 0 0 0 0 0 

Tnallate 1,107 0 11,000 12,107 0 0 ll0,176 0 0 110,176 140,290 

Tnbenuron methyl 0 0 0 0 0 0 17,387 0 0 17,387 17,388 

Tnbutyltm methacrylate 0 0 160 160 0 208 23,114 0 0 23,322 23,516 

S,S,S-Tn'butyhnthtophosphate 0 0 33,373 33,373 0 0 116 0 0 ll6 35,097 

Tnchlorfon 0 0 0 0 0 0 0 0 0 0 0 
Tnchloroacetyl chlonde 0 0 0 0 0 0 0 0 0 0 1 

1,2,4-Tnchlorobenzene 1,250,136 44,674 598,429 1,893,239 4,335 68,544 229,460 21,618 0 323,957 2,374,399 

1,1,1-Tnchloroethane 39,529,212 860,823 1,184,611 41,574,646 1,441,519 338,734 1,023,362 10,318 0 2,813,933 52,924,903 

1,1,2-Tnchloroethane 23,529,000 16,834,508 20,388,250 60,751,758 13,086,925 305,329 2,823,046 745 0 16,216,045 77,283,995 

Tnchloroethylene 118,520,604 2,050,829 5,358,265 125,929,698 6,669,733 761,582 1,606,178 86,392 0 9,123,885 156,902,484 

Tnchlorofluorornethane 168,213 0 5,000 173,213 125,002 184,710 100,804 5 78,622 489,143 1,335,587 

{CFC-11) 

Note On-site Waste Management from Sectton and Transfers Off-site for Further Waste Management from Sechon 6 ( excludmg off-stte transfers to diSposal) 
ofForm R OtherOff-s1te Transfers are transfers reported wtthout vahd waste management codes Production-related Waste from Section 8 ofForm R(total excludes 
remedial and catastrophic quantttles) 
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V Chapter 2- 1996 TRI Releases and Transfers 

Table 2·21A. TRIOn-site and Off-site Releases, by Chemical, 1996, Continued 

On-site Releases ' 
Air On-site Land Releases 

Fugitive or Stack or Surface Underground I11Jection RCRA Other 
CAS Nonpolnt Air Point Air Water Class I Classn-v Subtitle C On-site Land 

N11mbcr Chemical Emissions Emissions Discharges Wells Wells Landfills Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

81-06-2 2,4,6-Trichloropbmol 136 ISS 28 0 0 0 0 
96-18-4 1,2,3-Trichloropropane 8,068 695 0 0 0 0 0 

sniJ-69·1 •Tnc:lop~lriclhybmmonium 0 6 0 0 0 0 0 
salt 

121--1<1·1 Tncdtybmlnc 387,504 1,144,303 21,648 287,951 0 0 19,0ll 

ISSl.o9-II*TnJluralm 11,153 4,453 87 0 0 310 0 
2G6«-46-2 * Tnfonne 0 0 0 0 0 0 0 

95-63-6 1,2,4-Trimdh)'lberu:cnc 2,752,443 4,667,587 9,570 2,697 0 5 29,942 
639-58-7 Tnpllenylttn chloode 0 0 0 0 0 0 0 

16-11·9* Tnphenyllin hydroxtdc s 5 0 0 0 0 0 
Sl·'/9-6 ~c 496 12,042 0 0 0 0 0 

7440-62·2 Vanldtum (fume« dust) 452 1,249 4 0 0 0 16 

$0471-44·S"VInclo~io. 0 0 0 0 0 0 0 
10$.0$-4 Vinyl acelllte 829,617 3,010,281 2,393 300,768 0 0 2,834 

S93-6Q.2 Vm,Yl bromide 240 5,600 0 0 0 0 0 
75.01-4 \'myl chloddc 272,926 746,882 356 333 0 0 I 

7$-3$-4 Vmyltckne chloride 82,672 94,525 216 0 0 0 I 
108-38·3 m·Xylcne 450,550 525,195 635 45,239 0 250 93,127 
9S-47-6 o-Xyk:ne 680,963 550,970 2,503 4,760 0 5 88,871 

106-42·3 p-Xyk:nc 839,254 1,997,026 477 1,010 0 5 88,799 
1330.20.7* Xyknc (miXed isomers) 20,296,828 62,388,723 39,902 130,351 2,620 10,465 48,486 

11·62·7 2,6-Xy!ldme 0 53 0 0 0 0 0 

7~40.~• Zinc(l\unc O<"d<m) 633,707 1,001,365 12,062 0 0 21,721 6,778,165 - Zinc compoonds 2,327,688 3,506,502 1,065,164 129,498 0 14,985,107 79,857,092 
12122-67·7 Zindl 0 0 0 0 0 0 0 - M~:<!UiU and other trade 17,641 14,424 1,030 0 0 0 27,618 

name pi'Oducts - Trlde SCQ'tlS 500 255 0 0 0 0 0 

Te~al 355,271,752 1,096,818,210 173,288,209 203,572,710 756,399 26,454,969 282,608,23 7 

Note: On-site Releases from Section 5 and Off-site Releases from Section 6 ( off-s1te transfers to disposal) of Form R. 
•PesUdde 
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Off-site 
Releases Total 

Total Transfers On-and 
On-s1te Off-site to Off·site 

Releases Disposal Releases 
Pounds Pounds Pounds 

319 0 319 
8,763 0 8,763 

6 0 6 

1,860,417 21,534 1,881,951 
16,003 51,678 67,681 

0 0 0 
7,462,244 135,485 7,597,729 

0 0 0 

10 250 260 
12,538 3,675 16,213 
1,721 38,641 40,362 

0 0 0 
4,145,893 27,065 4,172,958 

5,840 0 5,840 
1,020,498 19,614 1,040,112 

177,414 33 177,447 
1,114,996 3,275 1,ll8,271 
1,328,072 4,6ll 1,332,683 
2,926,571 1,114 2,927,685 

82,917,375 499,478 83,416,853 
53 0 53 

8,447,020 2,477,827 10,924,847 
101,871,051 105,122,823 206,993,874 

0 0 0 
60,713 16,780 77,493 

755 0 155 

2,138,770,486 294,736,096 2,433,506,582 
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Table 2-218. TRI Other On-site Waste Management and Transfers Off-site for Further Waste Management, by Chemical, 1996, 
Continued 

Total Total 
On-site Off-site Total 

Energy Waste Transfers Other Waste Production-
Recycled Recovery Treated Maoage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2,4,6-Tnchlorophenol 0 0 1,020,923 1,020,923 0 0 0 0 0 0 1,021,242 
1,2,3· Tnchloropropane 6,100,000 690,000 1,050,000 7,840,000 0 0 9,000,006 0 0 9,000,006 16,848,666 
Tnclopyr tnethylammomum 0 0 8 8 0 0 82 0 0 82 96 
salt 

Tnethylamme 227,485 262,294 2,439,524 2,929,303 484,476 404,756 476,847 270,296 0 1,636,375 6,624,992 
Tnfluralm 71,149 0 13,000 84,149 0 0 111,790 5 0 111,795 286,572 
Tnfonne 0 0 0 0 0 0 0 0 0 0 0 
1,2,4-Tnmethylhenzene 1!,081,130 5,247,136 153,658,796 169,987,062 1,052,594 3,371,314 281,757 331,065 0 5,036,730 Ul2,627,439 
Tnpheny1tm ch1onde 0 0 1,400 1,400 0 0 0 0 0 0 1,400 
Tnphenyltm hydroxtde 0 0 51,328 51,328 0 0 255 0 0 255 52,013 
Urethane 0 0 0 0 0 0 175 0 0 175 15,642 
VanadiUm (fume or dust) 233,249 282 2,205 235,736 3,236 0 1,705 200 0 5,141 279,958 
Vmclozohn 0 0 0 0 0 0 0 0 0 0 0 
Vmy1 acetate 651,835 13,459,144 19,970,650 34,081,629 47,199 11,097,329 1,949,!18 144,887 0 13,238,533 52,673,663 
Vmy1 bromtde 0 0 39 39 0 0 0 0 0 0 5,839 
Vmy1 chlonde 144,257,010 34,902,139 34,549,160 213,708,309 108,475 17,000 57,390 734 0 183,599 214,928,242 
Vmyhdene chlonde 1,540,000 81,000 5,944,435 7,565,435 26 45,180 36,107 90 0 81,403 7,919,564 
m-Xylene 1,413,683 130,969 159,029,986 160,574,638 44,221 56,722 101,754 7,046 8,100 217,843 161,921,89?, 
o-Xy1ene 90,138 14,825,694 96,322,096 1ll,237,928 192,724 781,724 509,146 424,692 0 1,908,286 114,697,510 
p-Xylene 195,330 521,427 73,929,099 74,645,856 4,462 21,639 Il5,168 2,325 0 143,594 77,696,140 
Xylene (lllll(ed Isomers) 110,754,065 146,026,399 81,266,575 338,047,039 43,676,875 68,512,589 7,986,520 487,905 8,590 120,672,479 561,418,451 
2,6-Xybdme 0 36,684 0 36,684 0 0 0 0 0 0 36,737 
Zmc (fume or dust) 25,204,044 0 2,192,517 27,396,561 63,284,353 48,635 7,925,233 18,590 47,444 71,324,255 ll0,397,651 
Zmc compounds 84,991,928 102,429 3,458,463 88,552,820 235,687,595 323,618 35,124,148 410,791 23,997 271,570,149 563,263,361 
Zmeb 0 0 0 0 0 0 0 0 0 0 0 
MIXtures and other trade 0 0 34,000 34,000 538,881 1,000 0 11,900 2,618 554,399 685,593 
name products 

Trade secrets 0 0 0 0 0 0 750 2,379 0 3,129 2,630 

Total 7,842,595,142 2,761,739,445 7,139,861,921 17,744,196,508 2,1S0,593,994 477,056,570 290,096,828 235,813,508 3,306,380 3,156,867,280 23,416,340,713 

Note On-site Waste Management from Sectton and Transfers Off-site for Further Waste Management from Section 6 (excluding off-stte transfers to dtsposal) 
ofForm R OtherOff-stte Transfers are transfers reported wtthoutvalid waste management codes. Production-related Waste from Sectlon 8 ofFormR (total excludes 
remedtal and catastrophic quantities). 
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Year-to-Year Comparison of 
Taxies Release Inventory Data 

This chapter compares TR1 data for on- and off-site 
releases, on-site waste management, and transfers off
site for further waste management for the current and 
mostrecentyear(1996 and 1995) and for recent years 
and the TRI baseline reporting year (1994-1996 and 
198 8). However, not all data were collected in 1988. 
This chapter therefore also looks at waste management 
data for recent years and the year that TR1 began 
collecting such information (1994-1996 and 1991 ). 

The discussion of "core" chemical lists, in the 
Introduction below, is important for accurate 
interpretation of these year-to-year comparisons, 
because of the important changes in TRI over time. 

Introduction 

Because TRI data are collected annually, they can 
be used to measure the nation's progress in reduc
ing toxic chemical releases and other wastes 
managed by manufacturing facilities. This chapter 
attempts to measure such progress on a national, 
state, and chemical-specific basis. Industry-specific 
analyses of year-to-year change in TRI reporting 
appear in Chapters 4 thrmwh 10. 

Tables in this chapter compare data for 1995 and 
1996 to highlight recent changes in reporting. 
These tables give the first two-year view ofTRI 
reporting since the addition of nearly 300 
substances in reporting year 1995. 

Other tables compare data for 1994 to 1996 with 
the 1988 data to measure progress from the begin
ning of the TRI. Although 1987 was the first year 
for TRI reporting, 1988 has been chosen as the 
baseline year for comparisons because of concerns 
about the data quality of industry's submissions in 
the first year. In most sections of this chapter, the 
recent two-year data (1995-1996) are presented 
first, followed in a comparable table by the multi
year data (1988 and 1994-1996). 

For the waste management activities, progress can 
be measured from 1991, when such data were 
added to TRI. This section analyzes frrst actual 
quantities for previous and current years (1991 and 
1994-1996) followed by a comparison of facilities' 
actual and projected data (1991, 1995-1996, and 
projections for 1997-1998). 

Certain TRI reporting requirements have changed 
since the inception of the program-not only the 
addition of waste management data in 1991, but 
also the chemical expansion that nearly doubled the 
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TRI chemical list beginning with 1995 reporting. It 
is important to understand these and other changes 
and consider their implications when comparing 
TRI data across years. 

"Core" Chemicals for 
Year-to-Year Comparisons 

EPA has the authority to add chemicals to the 
reporting list if they meet the statutory toxicity 
criteria and to delete chemicals from the list if EPA 
determines that they do not to meet the toxicity 
criteria. Since 1987, EPA has deleted a number of 
chemicals from the list, added others, and modified 
the reporting requirements for others. The largest 
expansion bas been the chemicals added for the 
1995 reporting year, implementing Phase 1 of a 
three~part expansion ofTRI (see Chapter 1 for 
additional information on TRI expansion). 

Year-to~year comparisons must be based on a 
consistent set of chemicals to assure that any changes in 
releases or other waste management do not simply 
reflect the addition, deletion, or change in definition of 
:-eportable chemicals from one year to another. Data in 
:his chapter represent facility reporting only for the 
'core" chemicals for the years being compared. The set 
:>fucore" chemicals differs depending on which years 
are represented in the tables. 

1995~1996 Comparisons 

Tables comparing data for 1995 and 1996 include 
all chemicals currently reportable to TRI; there was 
no change in TRI's chemical coverage between 
these two years. Thus, these tables include the 
nearly 300 chemicals added to TRI beginning with 
reporting year 1995. Because the chemical list has 
not changed, 1996 totals for on- and off-site 
releases, other on-site waste management, and 
transfers off-site for further waste management are 
the same as the totals in Chapter 2. 

Multi-Year Comparisons 

Tables for 1988 to 1996 include only chemicals that 
were reportable in all years from 1988 through 
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1996. These tables do not include, for example, 
chemicals added in 1990, 1991, 1994, or 1995. 
Also, for 1989, non-fibrous forms of aluminum 
oxide were removed from the list. Because of this 
modification, aluminum oxide is not included in 
any year-to-year comparison that includes the 
year 1988. As explained below, the reporting 
definitions for ammonia, hydrochloric acid, and 
sulfuric acid have changed, and they therefore are 
also not included in these tables. These tables 
summarize reporting for the 1988-1996 "core" 
chemicals. 

Similarly, tables that compare data for 1991 to 
1996 do not include chemicals added in 1994 or 
1995. These tables analyze TRI data for only the 
chemicals that were on the TRI list, in the same 
form, for all years 1991-1996. 

Because of this normalization process, done to 
assure accurate year-to-year comparisons, totals for 
1996 in the multi-year tables differ from the 1996 
totals in Chapter 2 and in the two-year tables in this 
chapter. 

None of the tables includes any chemical deleted 
from the TRI list, regardless of the year it was 
deleted. 

TRI data are reported as absolute amounts each 
year, not as changes in relation to production levels 
or other factors, such as source reduction activity, 
that might influence these amounts from year to year. 
The chapters that present industry-specific analyses, 
however, take a very basic look at changes in 
production as they may relate to increases and 
decreases in releases and other waste management 
ofTRI chemicals. 

Reporting of Ammonia, 
Hydrochloric Acid, and Sulfuric Acid 

As described in Box 3-1, reporting requirements 
for ammonia have changed. Also, ammonium 
sulfate and ammonium nitrate are no longer 
individually listed on TRI. The ammonia portion 
of these chemicals, however, remains on the TRI 
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Box 3-1. An Explanation of the Modification to the Reporting Requirements for Aqueous Ammonia and the De listing of 
Ammonium Sulfate (Solution) and Ammonium Nitrate (Solution) 

An Explanation ofthe Modification to the 
Reporting Requirements for Aqueous Ammonia and the 

De listing of Ammonium Sulfate (Solution) and Ammonium Nitrate (Solution) 

On June 30, 199 5, EI! A finalized four actions in response to a petition to delete ammonium sulfate (solution) from the list of 
toxic chemtcals subject to reporting under EPCRA Section 313: (1) deleted the sulfate portlon of ammonium sulfate 
(solution) from the list of toxic chemicals and made the ammonia portion reportable under the ammonia listing, (2) required 
that threshold and release determinations for aqueous ammonia be based on 10% of the total aqueous ammonia present in 
aqueous solutions of ammonia, (3) modified the ammonia listing by adding thts qualifier: "ammonia (mcludes anhydrous 
ammonia and aqueous ammonia from water dissociable ammoruum salts and other sources; 10% of total aqueous ammonia 
is reportable under this listing)," and ( 4) removed the specific listing for ammonium nitrate (solution), although the 
ammorua portlon 1s stlll reportable under the ammonia listing and, as discussed below, ammonium nitrate is also reportable 
under the nitrate compounds category. All actlons were effective for the 1994 reporting year (reports due July 1, 1995), 
except for deletion of the specific listing for ammonium nitrate (solution), which became effective with the 1995 reporting 
year. 

In previous years, there was a great deal of confusion as to what should be reported under the ammonia listing, 
specifically over the sources of aqueous ammonia that must be included and how aqueous ammonia should be reported. 
ModifYing the ammonia listing by addmg the above qualifier should result in more consistent and accurate reporting 
under this listing since it clarifies what is reportable. The requirement to report only l 0% of total aqueous ammonia under 
the ammonia listing takes into account the fact that one form of ammonia is relatively more tox10 to aquatic organisms and 
that under many environmental conditions this form makes up no more than 10% of total aqueous ammonia. The 10% 
reporting lunit for aqueous ammonia means that some facilities will no longer meet reporting thresholds and that the 
pounds of aqueous ammonia reported as released and transferred from the facllities that do report may be lower. It 1s 
important to remember that the 10% reporting limit only applies to aqueous ammonia; anhydrous anunonia is stilllOO% 
reportable. 

Although ammonium sulfate (solution) has been deleted from the list, the aqueous ammonia from this chemtcal1s still 
reportable under the ammo rna listing. To determine the amount of aqueous ammonia from ammonium sulfate (solution) that 
should be added to the aqueous ammonia totals, the amount of ammonium sulfate (solutwn) is multtplied by 0.026. This 
represents 10% of the total aqueous ammonia present m ammo mum sulfate (solutwn) since ammorua (as~) makes up 
26% of ammonium sulfate. 

The removal of the ammomum nitrate (solution) listtng is reflected m this public data release. Llke ammonium sulfate 
(solution), the aqueous ammoma from ammonium nitrate (solution) ts reportable under the ammonia listing To determine 
the amount of aqueous ammonia from ammonium mtrate (solution) that should be added to the aqueous ammonia totals, 
the amount of ammo mum nitrate (solution) is multiplied by 0.021. This represents 10% of the total aqueous ammorua 
present in ammonium nitrate (solution}" since ammonia (as NH3) makes up 21% of ammonium nitrate. In addttlon, ammonium 
nitrate is also reportable under the nitrate compounds category, which was added for the 1995 reportmg year. Although 
this chem1cal is reportable under two listings, no double reporting of releases or transfers occurs smce under the nitrate 
compounds category only the weight of the nitrate ion is included in calculatlons of releases and transfers. 

To determine the quanttty of total aqueous ammonia released to surface water, land, or underground inJectlon, data users 
must multlply the reported quantity by 10. For example, to make use of the quantittes reported for aqueous ammonia in any 
analysis of releases to surface waters, the reported amounts must be converted to total aqueous ammonia values. This is 
necessary in order to take mto account site specific conditions of pH and temperarure which determme the amount of total 
ammonia that will be present in the more aquatically toxic form. To convert the reported aqueous ammonia values to total 
ammonia, sunply multiply amounts by 10. 
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Box 3·2. An Explanation of the Modification to the Reporting Requirements for Hydrochloric and Sulfuric Acid 

An Explanation of the Modification to the 
Reporting Requirements for Hydrochloric and Sulfuric Acid 

On June 30, 1995, EPA finalized a modification to the hsting for sulfuric ac1d, and on July 25, 1996, EPA finabzed the sanie 
modification to the listing for hydrochloric acid. These two chemical listings were modified by the add1tion of the followmg 
qualifier: "(acid aerosols including mists, vapors, gas, fog, and other airborne forms of any particle size)." The modtfication 
to sulfuric acid was effective for the 1994 reporting year and the modlficatwn to hydrochlonc aCid was effective for the 
1995 reporting year. EPA made these modifications in response to pehtions to dehst the non-aerosol forms of these 
chemicals. EPA determined that the non-aerosol forms did not meet the hstmg critena ofEPCRA Section 313( d) and 
therefore granted the petitions. These modifications mean that facihties are no longer required to report releases and 
transfers of non-aerosol forms of sulfuric and hydrochlonc acid under EPCRA Section 313. 

These changes in the reporting requirements for sulfuric and hydrochlonc acid are reflected in the large reductwns m 
reported amounts of these chemicals as compared to those in previous years' TRI Public Data Release reports. Most of 
these reductions result from the fact that solutions of these chemicals that do not become airborne are exempt from 
reporting. Thus there are large reductions in the amounts released, particularly quantines discharged to surface waters and 
injected underground and in amounts reported for most types of transfers. Since airborne forms are still covered by these 
listings, reported fugitive or nonpoint air emissions have not changed as much as other types of releases, and there has 
been little change in the stack or point air emission totals. In addtnon to lower reported releases and transfers, some 
facilities may no longer exceed reporting thresholds for tl1e aerosol forms only and thus may not have to file a report. 

list, and the nitrate ion portion of ammonium 
nitrate is reportable under the newly added nitrate 
compounds category (added as a category for the 
1995 reporting year). 

In addition, non-aerosol forms of hydrochloric acid 
and sulfuric acid have been removed from the list, 
hydrochloric acid with the 1995 reporting year and 
sulfuric acid in 1994(seeBox 3-2). This means that 
only airborne forms of these chemicals count towards 
the reporting threshold and release calculations, and 
releases of their non-aerosol forms are no longer 
reportable. Because of this modification to the reporting 
requirements, these chemicals are not included in multi
year comparisons in this chapter (tables with data for 
1988 or for 1991). 

Threshold Changes 

Facilities are required to report for a particular chemical 
only if they meet the manufacture, process, or 
otherwise use thresholds for that chemical. The 
otherwise use threshold has remained 10,000 
pounds since the inception of the program. How
ever, the manufacture and process thresholds began 
at 75,000 pounds for 1987, dropped to 50,000 
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pounds for 1988, and dropped again to 25,000 
pounds for 1989 and thereafter. Due in part to these 
declining thresholds, the number of facilities 
reporting to TRI and the number of forms filed 
increased from 1987 to 1988 and again from 1988 
to 1989. These threshold changes may have 
affected the TRI data between 1988 and 1989, but 
would not affect data after 1989. 

As explained in Chapter 1, facilities whose "total 
annual reportable amount" for a reportable chemi
cal does not exceed 500 pounds can submit certifi
cation statements (Form As) instead ofFonn Rs (if 
they do not manufacture, process, or otherwise use 
more than 1 million pounds of the chemical). This 
change became effective in reporting year 1995. 
Form A certification statements identify the facility 
and chemical, but do not supply any amounts of 
releases or other waste management data. In prior 
years, facilities were required to report such 
amounts, and totals for 1988-1994 include their 
submissions. Nearly 6,500 Form A certification 
statements were submitted in 1995 and more than 
7,200 in 1996-these do not provide releases or 
other waste management amounts. Thus, some 



portion of any decrease in reported amounts from 
1994 or earlier years would be attributable to the 
submission of these "certification" forms. 

Underground Injection 
and On-site Land Releases 

In 1996, TRI began collecting data separately for 
types of underground injection and for on-site land 
releases to RCRA Subtitle C landfills. Instead of 
reporting a total for underground injection in Form 
R's Section 5, facilities began reporting amounts 
injected into Class I wells separately from amounts 
injected into underground wells of other dasses 
(II-V). RCRA Subtitle C landfills were separated out 
from other types of on-site land releases that are 
collected in Section 5. Because these releases were 
not broken out until 1996, they cannot be analyzed 
separately in the multi-year comparisons. 

On- and Off-site Waste Management 

As described in Chapter 2, the federal Pollution 
Prevention Act of 1990 added to TRI the collection of 
additional on- and off-site waste management data 
(recycling, energy recovery, treatment, and releases). 
Data collection began in 1991. In this 1996 TRI Public 
Data Release, on-site waste management--quantities 
of on-site recycling, energy recovery, and treatment
is presented in the summary tables. (Details of this new 
approach to data presentation appear in Chapter 1.) 
Because these data were not collected untill991, 
comparisollS cannot be drawn with 1988 data. Allalysis 
of the full waste management data, on- and off-site, 
appear in tables that compare 1991 and 1994-1996 
data. 

New Types of Off-site Transfers 

Beginning with the 1991 reporting year, facilities were 
required to report trallSfers off-site for the purposes of 
recycling and energy recovery to TRI. Prior to 1991, 
facilities were required to report only tra11Sfers to 
POTW s and other off-site locatiollS for the purposes of 
treatment and disposal. Because of this change in the 
reporting requirements, trallSfers off-site for further 
waste management for 1988 are not comparable to 
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such transfers for 1991 and beyond. Comparisons 
between1988 and 1996 transfers in this chapter 
include only those transfer types that were report
able in 1988. Comparisons for 1991 to 1996 and for 
1995 to 1996 include all transfer types reportable 
for 1991 and beyond. 

Reasons for Change 

Box 3-3 provides reasollS that a facility's reported 
amounts may change from one year to another. 
Explanations for changes in reporting amounts include 
actual source reduction projects uudertaken to reduce 
a facility's generation of waste of a particular chemical, 
increases or decreases in productton levels, changes in 
a facility's methods of estimating or calculating 
reportable amounts (which does not indicate a 
corresponding change in actual releases and waste 
management), reporting errors in previous years for 
which the facility has not filed a revised submission, and 
others. 

Apparent increases and decreases among industries can 
also result when facilities change the SIC codes they 
report from one year to another, reflecting new or 
discontinued facility operations or mdicating a different 
understanding ofhow SIC codes relate to the facility's 
business. This can occur among two-, three-, or four
digit SIC codes. 

TRI Data for 1995-1996 
and for 1988, 1994-1996 

National Overview 

On- and Off-site Releases 

Reported releases of toxic chemicals to the environ
ment, on- and off-site, decreased by 97.3 million 
pounds from 1995 to 1996, from 2.53 billion pounds 
to 2.43 billion pounds (see Table 3-1). This represents 
a decline of3.8%. The greatest reduction occurred 
in reported air emissions (115.3 million pounds, or 
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Box 3·3. Reasons Facility Release and Other Waste Management Estimates Change 
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Reasons Facility Release and Other Waste Management Estimates 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 mcreases and decreases are accounting or "paper" changes that 
do not reflect any actual change in releases or other waste management Some examples follow. 

Real Changes 

Source reduction activities, such as process changes, eliminatiOn of spills and leaks, inventory control, improved 
maintenance, chemical substitution, and alternative methods of cleamng and degreasmg can cause real reduct10ns m 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 pollut10n control does not destroy the reported chetmcal, it may 
merely shift waste from one type of waste management to another. 

Production changes can cause real changes in the quantities ofTRI chemicals released or otherw1se managed as waste by 
facilities. Production-related waste is likely to increase when production increases and decrease when productwn 
decreases, 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 mterprets those instructions may cause a change in 
reported amounts without an actual change in quantities released or otherwise managed as waste. 

Changes in the reporting definition of a particular chemical may cause a change in the reported amounts without an actual 
change in quantities released or otherwise managed as waste. For example, reVlsmg the defimtions of sulfuric actd and 
hydrochloric acid to include only aerosol forms, as discussed in Chapter 4, w1ll result in lower reports of releases, when 
non-aerosol forms are no longer reported. 

Similarly, a facility's use of the alternate threshold may result in a reported decrease without an actual reduction m 
releases 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 facihtles whose "total annual reportable amount" for a 
reportable chemical does not exceed 500 pounds may use an alternate manufacture, process or otherwtse use threshold of 
more than I million pounds of the chemical. If they do not exceed thts alternate threshold, they no longer need to report 
amounts of releases or other waste management activities. 

Apparent increases or decreases can occur 1f a facihty makes a reporting error one year and does not submit a revision for 
that year, but does not repeat the error the following year. 
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Table 3·1. Comparison ofTRI On-site and Off-site Releases, Other On-site Waste Management, and Transfers 
Off-site for Further Waste Management, 1995-1996 

1995 1996 Change 1995-1996 
Number Number Number Percent 

Total Facilities 22,378 21,626 -752 -3.4 

Total Forms 74,523 71,381 -3,142 -42 

FormRs 68,054 64,147 -3,907 -5.7 
Form As 6,469 7,234 765 ll.8 

Pounds Pounds Pounds Percent 
On-site Releases 
Total Air Emtssions 1,567,430,307 1,452,089,962 -115,340,345 -7.4 

Fugitive Atr 388,749,847 355,271,752 -33,478,095 -8.6 
Pomt Source Air l, 178,680,460 1,096,818,210 -81,862,250 -6.9 

Surface Water Discharges 159,768,195 173,288,209 13,520,014 8.5 
Underground Injection 240,175,124 204,329,109 -35,846,015 -14.9 
On-site Land Releases 282,979,493 309,063,206 26,083,713 9.2 

Total On-site Releases 2,250,353,119 2,138,770,486 -111,582,633 -50 

Off-site Releases 
Transfers Off-site to Disposal 280,432,818 294,736,096 14,303,278 5.1 

Total On- and Off-stte Releases 2,530,785,937 2,433,506,582 -97,279,355 -3.8 

Othet On-§ltte Waste Management 
Recycled On-site 11,530,185,859 7,842,595,142 -3,687,590,717 -32.0 
Energy Recovery On-site 2,837,073,887 2,761,739,445 -75,334,442 -2 7 
Treated On-stte 7,116,384,251 7,139,861,921 23,477,670 0.3 . 
Total Other On-site Waste Management 21,483,643,997 17,744,196,508 -3,739,447,489 -17 4 

Transfm Off:!it!;l for Furth~r Waste Management 
Transfers to Recycling 2,237,556,735 2,150,593,994 -86,962,741 -3 9 
Transfers to Energy Recovery 517,241,590 477,056,570 -40,185,020 -7.8 
Transfers to Treatment 286,937,220 290,096,828 3,159,608 1.1 
Transfers to POTWs 245,373,576 235,813,508 -9,560,068 -3.9 
Other Off-site Transfers 2,394,496 3,306,380 911,884 38.1 

Total Transfers Off-site for Further Waste Management 3,289,503,617 3,156,867,280 -132,636,337 -4.0 

Note· On-site Releases from Sectlon 5 of Form R Off-site Releases from Sectton 6 (transfers off-stte to disposal) of Form R Other On-site Waste Management 
from Section 8 ofForm R. Total Transfers Off-site for Further Waste Management from Section 6 (excludmg transfers off-stte to dtsposal) of Form R 
Breakdown ofUndergl"oond Injectl.On and On-site Land Releases not reqwred m 1995 Other Off-stte Transfers are transfers reported wtthout a vahd waste 
management code. 
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ILL• 
a 7.4% decrease). Injection ofTRI chemicals into 
underground wells decreased 35.8 million pounds, 
or 14.9%. Other release categories all showed 
increases for the two-year period: Discharges to 
surface water increased 13.5 million pounds (an 
8.5% increase) and on-site releases to land 
increased 26.1 million pounds (9.2%). Altogether, 
on-site releases decreased 111.6 million pounds, or 
5.0%, from 1995 to 1996. Off-site releases (trans
fers off-site to disposal) increased 14.3 million 
pounds, or 5.1%. Table 3-1 compares the 1996 TRI 
data to the 1995 data 

From 1988 to 1996, on- and off-site releases of the 
.. core" chemicals reported to TRI in all years decreased 
by 1.53 billion pounds, a 45.6% decline. The largest 
decrease occurred in air emissions (1.1 0 billion pounds, 
or 49.8%). In percentage terms, surface water 
discharges showed the largest decrease (72.6%, or 
119.4 million pounds). On-site releases decreased 
1.41 billion pounds from 1988 to1996, a 47.5% 
decrease. Off-site releases (transfers to disposal) 
decreased by 121.5 million pounds, or 31.4%. 
Table 3-2 and Figure 3-1 compare the 1996 TRI data 
to tlle 1988 data. 

Other On-site Waste Management 

From 1995 to 1996, on-site waste management 
reported to TRI decreased 17.4%, or 3. 7 4 billion 
pounds, as shown in Table 3-1. By far the greatest part 
of this decrease occurred in on-site recycling, a 32.0% 
decrease, or 3.69 billion pounds in 1996. In 1995, on
site recycling represented more than half (53.6%) of all 
on-site waste management. In 1996, on-site recycling 
was 44.2% of the total. 

TRI did not collect on-site waste management data in 
1988. As explained in Chapter 2, such data were 
added to TRI in 1991. Table 3-2 presents on-site 
recycling, energy recovery, and treatment data for 
1994-1996. Total on-site waste management 
decreased from 14.22 billion pounds in 1994 to 13.68 
billion pounds in 1995, and increased again to 
14.04 billion pounds in 1996. 
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Transfers Off-site for 
Further Waste Management 

Reported transfers ofTRI chemicals to off-site 
locations for further waste management decreased by 
132.6 million pounds from 1995 to 1996 (see 
Table 3-1). This represents a decrease of 4.0%. 
Transfers to recycling decreased 87.0 million 
pounds (3.9% decrease). Transfers to energy recov
ery decreased 40.2 million pounds (7.8% decrease). 
Also decreasing were transfers to POTW s, by 9.6 
million pounds, or 3.9%. The two remaining cate
gories showed increases: transfers to treatment by 
3.2 million pounds (1.1%) and other off-site trans
fers (those without valid waste management codes) 
by 912,000 pounds (38.1%). 

Because transfers to recycling and energy recovery 
were not reportable in 1988, total transfers for 1996 
cannot be compared to total transfers for 1988. 
However, transfers to POTWs and other off-site 
locations for the purposes of treatment have declined 
37.5% since 1988 (see Table 3-2). 

Facilities and Forms 

The number offactlities reporting to TRI decreased 
3.4% from 1995 to 1996, from 22,378 to 21,626 (see 
Table 3-1 ). The number of indivtdual chemical reports 
dropped4.2%, from 74,523 in 1995 to 71,381 in 
1996. However, the number of facilities and forms for 
1996 is likely to rise somewhat over time due to late 
reporting and to resolution of outstanding data quality 
problems that may have prevented data entry of some 
submissions prior to the preparation of this report. 
Form A certification statements, described above and 
in Chapter 1, rose by 11.8% from 6,469 forms in 
1995-the first year in which facilities could submit 
these certification statement forms-to 7,234 in 1996. 
This may reflect both increasing awareness of the 
reduced reporting option and more facilities meetmg the 
alternative threshold for one or more chemicals. 

The total number of facilities and forms increased from 
1988 to 1989, probably as a result of the changes in 
reporting thresholds described earlier in this chapter, 
but has steadily decreased smce 1989. 



Chapter 3- Year-to-Year Comparison of TRI 

Table 3-2. Comparison ofTRI On-site and Off-site Releases, Other On-site Waste Management, and 
Transfers Off-site for Further Waste Management, 1988 and 1994-1996 

1988 1994 1995 1996 Change 1988-1996 
Number Number Number Number Number Percent 

Total Facrllties 20,436 20,946 20,356 19,726 -710 -3 5 

Total Forms 62,711 63,488 61,885 59,799 -2,912 -4 6 
Form Rs 62,711 63,488 56,693 53,934 -
Form As - 5,192 5,865 -

Pounds Pounds Pounds Pounds Pounds Percent 
On-stte Releases 
Total Atr Emissions 2,180,862,321 1,280,285,817 1,191,260,290 1,095,413,106 -1,085,449,215 -49 8 

Fugtttve Air 680,928,993 351,433,000 304,738,454 276,183,228 -404,745,765 -59 4 
Pomt Source A1r 1,499,933,328 928,852,817 886,521,836 819,229,878 -680,703,450 -45 4 

Surface Water Discharges 164,551,386 39,794,843 35,918,865 45,144,135 -Il9,407,251 -72 6 
Underground Injectton 161,969,132 114,135,765 139,908,494 118,222,387 -43,746,745 -27 0 
On-s1te Land Releases 459,114,111 289,341,251 272,424,588 299,979,550 -159,134,561 -34.7 

Total On-site Releases 2,966,496,950 1,723,557,676 1,639,512,237 1,558,759,178 -1,407,737,772 -47.5 

Off.stte Releases 
Transfers Off-site to Dtsposal 386,461,584 259,228,230 255,777,935 265,005,866 -121,455,718 -31.4 

' 
Total On- and Off-stte Releases 3,352,958,534 1,982,785,906 1,895,290,172 1,823,765,044 -1,529,193,490 -45.6 

Other On-stte Waste ManaJl!ement 
Recycled On-stte - 6,518,368,024 6,139,069,594 6,209,509,900 - -
Energy Recovery On-stte - 3,138,177,326 2,688,189,212 2,585,785,910 -
Treated On-stte - 4,566,261,474 4,855,675,960 5,246,425,791 -

Total Other On-site Waste Management 14,222,806,824 13,682,934,766 14,041,721,601 - -

Transfers Off-stte for Further Waste Management 
Transfers to Recyclmg - 2,200,760,073 2,173,558,832 2,094,268,207 - -
Transfers to Energy Recovery - 459,576,125 488,954,630 446,487,845 -
Transfers to Treatment 369,204,491 221,230,371 236,496,866 248,020,028 -121,184,463 -32 8 
Transfers to POTW s 254,808,420 159,934,847 155,173,872 141,995,045 -112,813,375 -443 
Other Off-stte Transfers 43,279,087 5,094,462 2,186,886 3,078,759 - -

Total Transfers Off-stte for 
Further Waste Management - 3,046,595,878 3,056,371,086 2,933,849,884 -

Note. Does not mclude dehsted chermcals, chermcals added m 1990, 1991, 1994 and 1995, alununum oXIde, ammoma, hydrochlonc actd, and sulfunc 
actd On-site Releases from SectiOn 5 of Form R Off-site Releases from Sectton 6 (transfers off-srte to disposal) of Form R Other On-site 
Waste Management from Section 8 of Form R Total Transfers Off-site for Further Waste Management from Sectton 6 (excludmg transfers 
off-stte to dtsposal) of Form R Form A certtficatton statement reportmg began m 1995 reportmg year Breakdown of Underground InJection and On
Site Land Releases began m 1996 reportmg year Other On-stte Waste Management began m 1991 reportmg year For 1994-1996, Other Off-srte 
Transfers are transfers reported wtthout a vahd waste management code For 1988, Othet Off-stte Transfers are transfers reported wtthout a valtd waste 
management code or codes not requrred to be reported m 1988 
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Figure 3-1. Distribution ofTRI On-site and Off-site Releases, 1988-1996 

Note: Docs not include delisted chemicals, cheimcals added m 1990, 1991, 1994 and 1995, alummum oxtde, anmtoma, hydrochlonc aCid, and sulfunc actd On-site 
Rclcascs from Section 5 of Form R. Off-site Releases from Section 6 (transfers off-stte to dtsposal) ofForm R 

TRI Data by State for 
1995-1996 and for 1988, 
1994-1996 

On- and Off-site Releases 

Table 3-3 compares the on- and off-site releases 
reported by each state and territory for 1995-1996. 

A total of38 states and territories reported net 
decreases in on- and off-site releases since 1995. The 
largest decrease was in Texas, 34.5 million pounds less 
in 1996thanin 1995 (an 11.4%reduction).Alabama 
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was the only other state with more than a 1 0-
million-pound decrease, with 11.6 million pounds 
(10.2%). Other states ranking in the top five for 
largest decreases were Illinois (8.6 million pounds, 
or 7.4%), Michigan (7.2 million pounds, also 
7.4%), and Tennessee (7.0 million pounds, or 
6.4%). As discussed in Chapter 2, Texas also 
ranked first for total on- and off-site releases in 
1996. 

Seventeen states reported increases in on- and off
site releases from 1995 to 1996. They were led by 
Arizona, with releases 11.9 million pounds greater in 
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Table 3-3. Change in Total TRIOn-site and Off-site Releases, by State, 1995-1996 

Total On- and Off-site Releases 

State 1995 1996 Change 1995-1996 

Pounds Pounds Pounds Percent 

Alabama 114,569,098 102,922,534 -11,646,564 -10 2 
Alaska 6,846,330 6,908,783 62,453 09 
Amencan Samoa 5,300~ 10,500 5,200 98.1 
Anzona 36,029,888 47,964,210 11,934,322 33 I 
Arkansas 36,666,519 34,032,075 -2,634,444 -7.2 
Califomta 53,371,343 50,082,638 -3,288,705 -6 2 
Colorado 4,904,183 5,711,491 807,308 16.5 
Connecticut 11,142,254 8,185,179 -2,957,075 -26 5 
Delaware 4,581,541 3,660,020 -921,521 -20 1 
DJStnct of Columbta 56,965 9,460 -47,505 -83.4 
Florida 87,437,629 80,957,682 -6,479,947 -7 4 
Georgia 59,899,944 58,831,731 -1,068,213 -1.8 
Guam 3,100 3,000 -100 -3 2 
Hawan 656,692 540,267 -116,425 -17 7 
Idaho 14,119,613 15,152,687 1,033,074 7.3 
IllinOIS 116,268,362 107,663,656 -8,604,706 -7 4 
Indtana 109,379,172 108,988,034 -391,138 -0 4 
Iowa 37,563,633 33,308,409 -4,255,224 -11 3 
Kansas 28,799,951 26,576,384 -2,223,567 -7 7 
Kentucky 44,970,126 47,366,863 2,396,737 5.3 
Louisiana 176,511,587 184,537,787 8,026,200 45 
Mame 11,099,820 9,351,265 -1,748,555 -15 8 
Maryland 18,089,205 13,098,751 -4,990,454 -27.6 
Massachusetts 9,647,728 9,977,171 329,443 3.4 
Michtgan 97,347,294 90,158,602 -7,188,692 -7.4 
Minnesota 24,266,126 20,970,579 -3,295,547 -13 6 
MtSSISSlppt 59,125,820 54,846,362 -4,279,458 -7 2 
Missoun 61,155,067 59,794,580 -1,360,487 -2.2 
Montana 43,930,146 48,477,642 4,547,496 10 4 
Nebraska 15,036,555 13,022,778 -2,013,777 -13 4 
Nevada 3,901,466 3,766,636 -134,830 -3 5 
New Hampshire 2,613,251 2,468,237 -145,014 -5.5 
New Jersey 16,640,661 18,076,905 1,436,244 8 6 
New Mextco 18,628,936 19,963,709 1,334,773 7 2 
New York 42,167,744 35,654,003 -6,513,741 -15 4 
North Caro1ma 90,688,050 85,174,574 -5,513,476 -6.1 
North Dakota 2,932,908 2,325,120 -607,788 -20 7 
Oh10 151,612,974 145,139,835 -6,473,139 -4.3 
Oklahoma 29,935,400 26,421,809 -3,513,591 -11 7 
Oregon* 24,114,188 29,735,693 5,621,505 23 3 
Pennsylvania 127,359,536 122,423,185 -4,936,351 -3 9 
Puerto Rico 10,013,489 8,548,778 -1,464,711 -14 6 
Rhode Island 3,245,230 2,601,984 -643,246 -19.8 
South Caro1ma 58,422,453 56,668,160 -1,754,293 -3 0 
South Dakota 2,053,238 5,196,074 3,142,836 153 1 
Tennessee 110,921,772 103,874,399 -7,047,373 -6 4 
Texas 301,959,443 267,440,786 -34,518,657 -11 4 
Utah 78,423,116 82,889,834 4,466,718 57 
Vermont 672,785 462,849 -209,936 -31.2 
Vrrgm Islands 1,493,257 1,506,139 12,882 09 
Vrrgmta 54,688,060 56,092,193 1,404,133 26 
Washtngton 29,192,714 28,439,371 -753,343 -2.6 
West Vrrgima 32,014,064 28,837,730 -3,176,334 -9 9 
Wtsconsm 42,573,080 47,023,091 4,450,011 10 5 
Wyommg 11,037,131 9,664,368 -1,372,763 -12.4 

Total 2,530,785,937 2,433,506,582 -97,279,355 -3 8 

Note On-site Releases from Section 5 of Form R Off-site Releases from Section 6 (transfers off-stte to dtsposal) of Form R 
* One facthty m Oregon reported 6,211,171 pmmds df fugtttve atr ermssions m error for 1996, the correct amount IS 750 pounds The change for 
Oregon should be a decrease of 902,800 pounds or -3 7% 
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1996 than in 1995, an increase of one third 
(33.1 %). Louisiana had the second largest increase, 
8.0 million pounds (4.5% increase). 

Since 1988,48 states and territories have reported 
decreasing on- and off-site releases of the 1988-
1996 "core" chemicals. Table 3-4 presents on- and 
off-site releases for states and territories for 1988 
and 1994-1996. 

Texas had the largest decrease in releases for 1988-
1996, reporting 131.1 million pounds less in 1996 than 
in 1988 (a 41.2% reduction). Louisiana was second 
withadecreaseof121.1 millionpounds(48.3%). 
Indiana ranked third (93.1 million pounds, a 50.5% 
decrease) and Ohio fourth (86.9 million pounds, or 
43.0%). In fifth place, Califomiahadadecreaseof 
78.3 million pounds (71.7%). 

States with increases for 1988 to 1996 were led by 
Montana, with an 11.6-million-pound increase, or 
32.5%, and Idaho, with a 3 .4-million-pound increase, 
or46.3%. 

One facility in American Samoa reported during this 
time period, but only for ammonia, which is excluded 
from 1988-1996 comparisons because of changes in 
the reporting definition, as described above. No reports 
were received from the Northern Mariana Islands for 
any year 1988-1996. 

TRI Data by Chemical for 
1995-1996 and for 1988, 
1994-1996 

From 1995 to 1996, the chemical with the largest 
decrease (in pounds) in on- and off-site releases was 
toluene, with 147.3 million pounds in 1995 and 
127.4 million pounds in 1996. This 20.0-million-pound 
decrease represents a percentage change of 13.6%. 
The second-largest reported decrease occurred for 
1,1,1-trichloroethane (TCA), an ozone depleter, 
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which decreased from 23.3 million pounds to 
8.8 million pounds, or 62.0%. Production ofTCA 
was banned effective January 1, 1996, along with 
many other ozone depleters. 

Ranking third for 1995-1996 decreases was xylene, 
decreasing from 97.8 million pounds to 83.4 mil
lion pounds, or 14. 7%. Hydrochloric acid was 
fourth, with 79.6 million pounds in 1995 and 
65.6 million pounds in 1996, a reduction of 17.5%. 
(This represents reporting under a consistent report
ing definition for hydrochloric acid, revised with 
the 1995 reporting year as detailed above.) Metha
nol, the chemical with the largest TRI releases, was 
fifth for decreases, from 255.1 million pounds in 
1995 to 241.4 million pounds in 1996, a 5.4% 
decre,ase. 

From 1995 to 1996, one chemical increased by 
more than 10 million pounds in on- and off-site 
releases. Zinc compounds ranked first with 
188.8 million pounds of releases in 1995 and 
207.0 million pounds in 1996. This represented an 
increase of 18.2 million pounds, or 9.6%. Manga
nese was reported as increasing by more than 10 
million pounds; 19.8 million pounds to 31.2 million 
pounds, a difference of 11.4 million pounds or a 
57.8% increase, but this includes a large error.' 

Two chemicals had net increases of more than 
6 million pounds: Copper, with a 6.3-million
pound increase (or 38.2%) and copper compounds, 
also a 6.3-million-pound increase (or 12.4%). 

At the end of this chapter, Table 3-9 presents TRI data 
for all chemicals that were reportable (in the same 
form) for 1988 through 1996 andforwhichreports 
were received in at least one year. 

From 1988 to 1996, reporting of on- and off-site 
releases for three chemicals decreased by more than 
1 00 million pounds. Toluene had the largest reduction, 
as it did for 1995-1996. Reporting of toluene 

1 One facility reported 6 2 million pounds fugitive air emissiOns of 
manganese m error. Therefore, the I 996 figure for manganese 
should be 5.2 million pounds. 
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Table 3-4. Change in Total TRI On~ite and Off-site Releases, by State, 1988 and 1994·1996 

Total On- and Off-site Releases 
State 1988 1994 1995 1996 Change 1988-1996 

Pounds Pounds Pounds Pounds Pounds Percent 

Alabama 109,689,614 96,649,203 100,495,399 89,468,520 -20,221,094 -18 4 
Alaska 3,714,569 1,095,396 2,164,144 1,683,698 -2,030,871 -54.7 
Amencan Samoa 0 0 0 0 0 
Anzona 66,236,322 30,774,930 33,875,255 46,258,274 -19,978,048 -30 2 
Arkansas 41,078,310 29,329,078 24,494,563 22,915,254 -18,163,056 -44 2 
Cahfom1a 109,318,413 42,361,649 36,146,068 30,988,706 -78,329,707 -71 7 
Colorado 15,736,129 4,080,707 3,489,143 3,690,197 -12,045,932 -76 5 
Connecticut 37,799,558 11,219,092 8,643,867 6,387,666 -31,411,892 -83 1 
Delaware 8,635,152 4,096,180 2,902,307 1,986,174 -6,648,978 -77 0 
District of Columbia 500 55,560 56,965 9,460 8,960 1,792 0 
Flonda 61,526,840 71,434,211 52,110,580 46,914,430 -14,612,410 -23 7 
Georgia • 86,766,834 43,827,310 39,791,760 38,467,754 -48,299,080 -55 7 
Guam 0 0 3,100 3,000 3,000 
Hawau 847,805 531,471 562,284 448,355 -399,450 -47 1 
Idaho 7,348,539 9,148,741 10,081,185 10,752,902 3,404,363 46 3 
Illinois 134,593,529 89,071,039 82,881,648 76,549,404 -58,044,125 -43 I 
Ind1ana 184,554,149 82,653,253 88,801,423 91,418,953 -93,135,196 -50 5 
Iowa 43,027,871 22,728,352 21,124,247 17,499,568 -25,528,303 -59 3 
Kansas 30,301,296 17,408,245 17,611,936 17,569,997 -12,731,299 -42 0 
Kentucky 66,443,750 32,512,132 30,5.69,980 30,940,570 -35,503,180 -53 4 
Lou1smna 250,845,496 114,823,665 122,286,440 129,789,110 -121,056,386 -48 3 
Mame 15,355,970 6,879,400 6,593,629 5,273,360 -10,082,610 -65 7 
Maryland 20,037,261 11,450,775 11,857,911 9,380,959 -10,656,302 -53.2 
Massachusetts 31,878,653 9,950,179 8,351,331 8,951,366 -22,927,287 -71 9 
Michigan 132,693,208 103,054,956 85,889,256 78,425,842 -54,267,366 -40 9 
Mmnesota 55,947,771 20,825,514 18,338,087 15,846,403 -40,101,368 -71 7 
M!SSISSlppl 59,600,174 42,834,108 39,671,257 39,321,344 -20,278,830 -34 0 
MISSOUri 90,703,961 56,771,910 50,552,453 49,769,859 -40,934,102 -45 1 
Montana 35,629,903 46,459,564 42,643,724 47,204,182 11,574,279 32 5 
Nebraska 16,935,710 13,734,915 11,171,399 8,880,693 -8,055,017 -47 6 
Nevada 2,352,366 3,208,708 3,368,990 3,294,005 941,639 40 0 
New Hampslme 13,865,650 2,394,720 1,939,853 1, 749,609 -12,116,041 -87.4 
New Jersey 45,018,440 14,024,665 12,399,476 10,644,699 -34,373,741 -76 4 
New Mex1co 30,386,119 17,230,438 17,945,764 18,339,076 -12,04 7,043 -39 6 
New York 99,656,137 37,901,900 30,361,469 26,028,249 -73,627,888 -73 9 
North Caro1ma 132,027,139 80,752,697 72,492,552 67,973,108 -64,054,031 -48 5 
North Dakota 1,195,389 987,938 1,206,622 772,995 -422,394 -35 3 
Oh10 202,151,571 116,095,889 122,236,396 115,22 7,944 -86,923,627 -43.0 
Oklahoma 32,894,841 15,344,174 15,995,029 15,215,680 -17,679,161 -53 7 
Oregon* 21,562,415 18,011,164 18,448,805 24,647,444 3,085,029 14 3 
Pennsylvania 134,852,351 95,109,558 95,914,412 90,528,698 -44,323,653 -32 9 
Puerto RICO 12,828,707 9,693,032 8,840,075 7,467,738 -5,360,969 -41 8 
Rhode Island 7, 712,568 6,789,350 3,017,334 2,452,269 -5,260,299 -68 2 
South Carolma 66,070,190 47,639,871 48,112,037 47,373,602 -18,696,588 -28 3 
South Dakota 2,393,242 2,108,149 1,871,676 I ,364,448 -1,028,794 -43 0 
Tennessee 126,484,405 104,914,555 94,684,331 88,190,525 -38,293,880 -30 3 
Texas 318,631,665 199,765,449 205,724,168 187,485,411 -131,146,254 -41 2 
Utah 123,835,686 67,175,197 69,143,942 73,876,112 -49,959,574 -40 3 
Vermont 1,734,453 631,876 543,553 293,732 -1,440,721 -83 1 
Vrrgm Islands 2,592,912 l,516,2ll 1,235,660 1,232,271 -1,360,641 -52 5 
Vrrgrma 112,328,804 43,828,869 40,612,569 40,555,452 -71,773,352 -63 9 
Washmgton 28,273,090 20,770,473 22,336,381 21,889,503 -6,383,587 -22 6 
West V1rgm1a 39,415,713 20,852,490 19,678,685 17,444,543 -21,971,170 -55 7 
Wtsconsm 60,706,773 39,396,974 32,874,642 31,565,607 -29,141,166 -48 0 
Wyommg 16,740,621 880,024 1,144,410 1,356,324 -15,384,297 -91 9 

Total 3,352,958,534 1,982,785,906 1,895,290,172 1,823,765,044 -1,529,193,490 -45 6 

' 

Note Does not mclude dehsted chemicals, chemicals added in 1990, 1991, 1994 and 1995, alurmnum ox1de, anunoma, hydrochlonc ac1d, and sulfunc 
acid On-site Releases from Section 5 of Fonn R Off-site Releases from Section 6 (transfers off-s1te to diSposal) of Form R One fac1hty m 
* Oregon reported 6,211,171 pounds of fugittve arr emiSSions m error for 1996, the correct amount 1s 750 pounds The change for Oregon should be a 
decrease of 3,125,392 pounds or -14 5% 
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decreased from 311.3 million pounds in 1988 to 
127.4 million pounds in 1996, a net decrease of 
184.0 million pounds or 59.1 %. Total releases of 
1, I, !-trichloroethane were 187.1 million pounds in 
1988, but decreased to 8.8 million pounds in 1996; 
again, this reduction of 178.3 million pounds-or 
95.3%-indicates the influence on TRI reporting of 
U.S. actions to reduce ozone depletion. The third 
chemical with a large decrease was phosphoric 
acid, with 182.6 million pounds in 1988 and 
63.2 million pounds in 1996. This was a reduction 
of 119.4 million pounds, or 65.4%. 

Another four chemicals had decreases in releases of 
more than 80 million pounds: methanol (decrease 
of 89.0 million pounds, or 26.9%), dichloro
methane (87.0 million pounds, or 61.6%), methyl 
ethyl ketone (86.7 million pounds, or 59.1 %), and 
xylene (82.9 million pounds, or 49.9%). 

Chemicals with large increases from 1988 to 1996 
in the amounts reported as released on- and off-site 
were zinc compounds (189.2 million pounds in 
I 988 to 207.0 million pounds in 1996, an increase 
of9.4%) and copper compounds (42.5 million 
pounds in 1988 to 57.2 million pounds in 1996, a 
34.7% increase). These were the only chemicals 
with increases of more than 10 million pounds. 
Reporting of styrene increased from 36.6 million 
pounds to 45.7 million pounds, a 9.1-million-pound 
increase, or 24.8%. Fourth was acetonitrile, for 
which reporting increased from 19.4 million 
pounds to 24.4 million pounds, an increase of 5.0 
million pounds, or 25.9%. No other TRI chemical 
had an increase of more than 5 million pounds. 

33/50 Program Chemicals, 1988-1996 

In 1991, EPA invited industry to participate in a 
program of voluntary reductions focused on 17 
priority TRI chemicals. The program set its goals at 
a 33% reduction by 1992 and a 50% reduction by 
1995 (from TRI's baseline year, 1988) in on-site 
releases and transfers, as they were reported to TRI 
at that time. (Off-site transfers to recycling and 
energy recovery were not required to be reported.) 
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The 33/50 Program met its 50% goal in 1994, one 
year early. Table 3-5 identifies the 17 chemicals 
and shows that, from 1988 to 1996, on-site releases 
and transfers off-site to treatment for these 
chemicals decreased by 895.5 million pounds, or 
59.9%. This includes a reduction in the last year, 
1995 to 1996, of71.7 million pounds, or 10.7% of 
the 1995 level. 

Table 3-6 compares the continued progress in 
reductions of 33/50 chemicals to changes in 
amounts reported for other TRI chemicals. From 
1988 to 1996, reporting of on-site releases and 
transfers off-site to treatment and disposal for all 
TRI chemicals decreased 44.9%, from 4.02 billion 
pounds to 2.22 billion pounds. For chemicals not 
included in the 33/50 Program, the decrease was 
36.0%, from 2.52 billion pounds to 1.62 billion 
pounds. This compares to the reduction of 59.9% in 
33/50 chemicals, from 1.50 billion pounds to 600.6 
million pounds. Even more striking is the 
comparison for 1995 to 1996, when TRI chemicals 
not included in the 33/50 Program decreased by 
less than 0.001% compared to the 10.7% reduction 
reported in 33/50 chemicals. 

Waste Management Data, 
1991-1995 

Quantities of TRI chemicals in production-related 
waste increased from 18.65 billion pounds in 1991 
to 19.01 billion pounds in 1996 for the "core" 
chemicals that were reportable under the same 
definitions in years 1991-1996. As shown in Table 
3-7, reporting of production-related waste has 
fluctuated. The 1.9% increase in production-related 
waste from 1991 to 1996 incorporates both a 
decrease (of 2. 7%) from 1994 to 1995 and an 
increase (of 1.3%) from 1995 to 1996. 

The largest net change since 1991 has occurred in 
reporting of on-site treatment, an increase of 
918.9 million pounds, or 21.1 %. The second largest 
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Table 3-5. Change in Total On- and Off-site Releases and Transfers Off-site to Treatment and Disposal of 33/50 Chemicals, 
1988-1996 

Total On-site Releases and Transfers Off-site to Treatment and Disposal 
CAS 

Number Chemical 1988 1995 1996 Change 1995-1996 Change 1988-1996 
Pounds Pounds Pounds Pounds Percent Pounds Percent 

108-88-3 Toluene 367,449,485 168,931,167 150,072,438 -18,85 8, 729 -11 2 -217,377,047 -59 2 
71-55-6 1, 1, 1-Tnchloroethane 200,865,732 24,530,557 9,863,748 -14,666,809 -59 8 -191,001,984 -95 1 
95-47-6 Xylenes 212,866,804 119,377,865 98,446,738 -20,931,127 -17 s -114,420,066 -53 8 
78-93-3 Methyl ethyl ketone 171,843,934 77,064,996 65,519,012 -11,545,984 -15 0 -106,324,922 -61 9 
75-09-2 Dtchloromethane 155,419,301 71,011,461 68,661,243 -2,350,218 -3 3 -86,758,058 -55 8 
79-01-6 Tnchloroethylene 62,584,822 27,164,039 23,066,035 -4,098,004 -IS 1 -39,518,787 -63 1 

127-18-4 Tetrachloroethylene 42,451,389 11,918,276 9,370,327 -2,547,949 -21 4 -33,081,062 -77 9 
71-43-2 Benzene 36,801,410 11,672,344 10,307,367 -1,364,977 -11 7 -26,494,043 -72 0 

108-10-1 Methyl Isobutyl ketone 44,964,661 23,989,593 20,642,019 -3,347,574 -14 0 -24,322,642 -54 1 
- Chronnum and chronnum compounds 71,184,874 51,487,808 49,562,167 -1,925,641 -3 7 -21,622,707 -30 4 

67-66-3 Chloroform 29,803,069 12,713,113 11,968,700 ' -744,413 -59 -17,834,369 -59 8 
- Lead and lead compounds 60,879,362 44,679,210 54,922,854 10,243,644 22 9 -5,956,508 -9.8 
- Cyanides 11,990,259 9,650,382 8,167,147 -1,483,235 -15 4 -3,823,112 -31.9 
- N1ckel and nickel compounds 19,600,559 14,307,515 16,201,856 1,894,341 132 -3,398,703 -17 3 

56-23-5 Carbon tetrachlonde 5,278,709 1,196,040 2,006,120 810,080 67 7 -3,272,589 -62 0 
- Mercury and mercury compounds 316,652 243,370 58,524 -184,846 -76 0 -258,128 -81 5 
- Cadlnium and cadlnium compounds 1,827,158 2,378,046 l, 772,128 -605,918 -25 5 -55,030 -3 0 

Total for 33/50 Chelnicals 1,496,128,180 672,315,782 600,608,423 -71,707,359 -10 7 -895,519,757 -59 9 

Note Does not mclude transfers off-site for recyc1mg and energy recovery reported for 1995 and 1996 

increase was in off-site recycling-419. 7 million 
pounds, or 23.9%. Smaller increases occun-ed in 
on-site recycling (44.0 million pounds, or 0.7%) 
and off-site energy recovery (41.0 million pounds, 
or 9.2%). At the same time, the quantity released 
on- and off-site decreased by 653.6 million pounds, 
or 26.4%. Another large reported decrease occurred 
in on-site energy recovery, a 353.5-million-pound 
reduction, or 11.9%. The remaining decrease was 
in off-site treatment, 52.9 million pounds, or 
12.1 %. 

As discussed in Chapter 2, information required by 
the Pollution Prevention Act (PP A) of 1990 can 
help facilities and the public assess progress in 
pollution prevention and in the management ofTRI 
chemicals in waste. The data can be used to analyze 
trends in total quantities ofTRI chemicals in waste 
to see if facilities are reducing the amount of waste 
generated. The data also can be used to examine 
trends in the quantities ofTRI chemicals under
going each waste management method to see 
whether facilities are making more environmentally 

Table 3-6. Total On-site Releases and Transfers Off-site to 
Treatment and Disposal of 33/50 Program Chemicals 
Compared to Other TRI Chemicals, 1988, 1990, 1995, and 
1996 

AIITRI 
Chemicals TRI 
(Excluding Chemicals 33/50 
Additions/ Less33/50 Chemicals 

Year Deletions) Chemicals Only 
Pounds Pounds Pounds 

1988 4,020,250,532 2,524,122,352 1,496, 128,180 
1990 3,428,644,482 2,163,382,571 1,265,261,911 
1995 2,289,147,796 1,616,832,014 672,315,782 
1996 2,216,858,876 1,616,250,453 600,608,423 

Change Change Change 
Percent Percent Percent 

1988-1990 -14 7 -14.3 -15.4 
1990-1996 -35.3 -25.3 -52.5 
1995-1996 -3 2 -0 0 -10 7 
1988-1996 -44.9 -36 0 -59 9 

Note Does not mclude transfers off-stte for recyclmg and energy 
recovery reported 1991-1996 Also excludes dehsted chemtcals, chenncals 
added m 1990, 1991, 1994 and 1995, and alll1ninum oxide, annnorua, 
sulfunc acid and hydrochlonc actd 
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Table 3-7. Quantities ofTRI Chemicals in Waste, 1991 and 1994-1996. 

Waste Management Activity 1991 1994 1995 1996 
Pounds p 

Qlher On-site Waste Management 
Recycled On-site 6,219,830,657 6,541,944,020 6,211,046,073 6,263,871,068 
Energy Recovery On-site 2,959,059,632 3,147,931,154 2, 700,753,684 2,605,551,388 
Treated On-site 4,357,169,504 4,574,536, 737 4,865,516,687 5,276,108,566 

Qff-§ite W~te Management 
Recycled Off-site 1 '7 54,862,848 2,226,854,632 2,242,659,977 2,174,578,749 
Energy Recovery Off-site 444,026,952 464,267,304 478,275,356 484,991,635 
Treated Off-site 436,541,408 377,227,954 402,823,246 383,613,654 

Quantity Released On- and Off-site 2,473,726,376 I ,962,899,538 1,867,586,411 1,820,081,145 

Total Production-related Waste 18,645,217,377 19,295,661,339 18,768,661,434 19,008,796,205 

Non-Production-related Waste 22,371,664 56,355,873 31,751,324 31,674,613 

Change Change Change 
Waste Management Activity 1994-1995 1995-1996 1991-1996 

Percent Percent Percent 
Q)her Qn-~it~ Wa§te Management 
Recycled On-site -5.1 0.9 0.7 
Energy Recovery On-site -14.2 -3.5 -11.9 
Treated On-site 6.4 8.4 21.1 

Qff-!lite Waste Management 
Recycled Off-site 0.7 -3.0 23.9 
Energy Recovery Off-site 3.0 1.4 9.2 
Treated Off-site 6.8 -4.8 -12.1 

Quantity Released On- and Off-site -4.9 -2.5 -264 

Total Production-related Waste -2.7 1.3 1.9 

Non-Production-related Waste -43.7 -0.2 41.6 

Note: Docs not include delistcd chemicals, chemicals added in 1994 and 1995, and ammoma, hydrochlonc actd, and sulfunc acid 

preferable choices as established in the waste 
management hierarchy. 

In terms of the waste management hierarchy, the 
net increase of363.6 million pounds in total pro
duction-related waste since 1991 reflects a decrease 
in quantities released, environmentally the least 
preferred action. The largest increase, however, 
occurred in on-site treatment, which is the next 
least preferable option in the hierarchy. Large-scale 
summary data cannot show whether these changes 
represent actual shifts in facility management of 
waste~ but over time they can indicate whether 
national patterns show improvement in waste 
management options. (As explained in Chapter 2, 
facilities report each year the actual quantities for 
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the reporting year and the previous year and pro
jected quantities for the two following years.) 

Table 3-8, which shows a9tual and projected waste 
management data, further explores these relation
ships. Percentage distributions given in this table 
show the increase in on-site treatment from 23.4% 
of total production-related waste in 1991 to 27.8% 
in 1996 and the decrease in quantities released from 
13.3% of all reported production-related waste in 
1991 to 9.6% in 1996. Facility projections indicate 
that release quantities are expected to decrease to 
8.7% of such waste by 1998. Projections for other 
waste management categories show fluctuation, but 
little further change overall in the relative roles of 
the waste management options. 
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Table 3..S. Actual and Projected Quantities ofTRI Chemicals in Waste,1991 and 1995-1998 

Waste Management Activity 1991 1995 1996 
Pounds Percent Pounds Percent Pounds Percent 

On-s1te Waste Management 
Recycled On-site 6,219,830,657 33.4 6,211,046,073 33 1 6,263,871,068 33.0 
Energy Recovery On-site 2,959,059,632 15.9 2, 700,753,684 14.4 2,605,551,388 13.7 
Treated On-site 4,357,169,504 23.4 4,865,516,687 25.9 5,276,108,566 27.8 

Off-site Waste management 
Recycled Off-site 1,754,862,848 9.4 2,242,659,977 119 2,174,578,749 11.4 
Energy Recovery Off-s1te 444,026,952 2.4 478,275,356 2.5 484,991,635 2.6 
Treated Off-site 43 6,541 ,408 2.3 402,823,246 21 383,613,654 2.0 

Quantity Released On- and Off-site 2,473,726,376 13.3 1,867,586,411 100 1,820,081,145 9.6 

Total Production-related Waste 18,645,217,377 1000 18,768,661,434 1000 19,008,796,205 100.0 

Note. Does notmcludedebstedcherrucals, cherrucals added in 1994 and 1995, and arrunoma, hydrochlonc ac1d, and sulfunc aCid Data from Sectlon 8 ofFonnR Data 
for 1991 from 1991 Fonn R forl995 from 1995 Fonn R, all other years from 1996 Fonn R 

Table 3..S. Actual and Projected Quantities of TRI Chemicals in Waste, 1991 and 1995-1998, Continued 

..... -' 
LTUJI.'CU:U 

Waste Management Activity 1997 1998 
Pounds Percent Pounds Percent 

On-site Waste Management 
Recycled On-site 7,155,963,093 362 6,531,059,116 34.0 
Energy Recovery On-site 2,686,966,274 13.6 2,677,802,762 13.9 
Treated On-site 5,260,874,521 26.6 5,409,055,538 28.1 

Off-site Waste management 
Recycled Off-site 2,086,134,370 106 2,114,848,177 110 
Energy Recovery Off-site 440,389,476 22 437,650,271 23 
Treated Off-site 379,327,939 1 9 374,810,122 20 

Quantlty Released On- and Off-site 1,763,884,928 8.9 1,670,541,743 87 

Total Production-related Waste 19,773,540,601 100.0 19,215,767,729 1000 

Note Does not include delisted chermcals, cherrucals added m 1994 and 1995, and animoma, hydrochlonc acid, and sulfunc acid Data from Section 8 of 
Fonn R Data for 1991 from 1991 Fonn R, for 1995 from 1995 Fonn R, all other years from 1996 Fonn R 

As shown in Table 3-7, non-production related 
waste (resulting from catastrophic incidents or 
other one-time events) showed little change from 
1995 to 1996, having decreased in 1995 for the 
first time since PP A reporting began. In previous 
years, non-production-related waste increased 
annually, to 56.4 million pounds in 1994, 
decreasing to 31.8 million pounds in 1995 and 
31.7 million pounds in 1996. (Facilities do not 
project non-production related waste, as these 
events cannot reasonably be anticipated.) 

Chemical-Specific Data 

Table 3-9 presents information for all TRI chemi
cals in the 1988-1995 "core" chemical list for 
which reports have been received in at least one 
year. On- and off-site releases, other on-site waste 
management, transfers off-site for further waste 
management, and total production-related waste are 
given for each chemical. Pesticides are denoted 
with an asterisk (*) in front of the chemical name. 
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Table 3-9. TRIOn-site and Off-site Releases, by Chemical, 1988 and 1994-1996 

On-site Releases Off-site 

Air Releases Total 

Fugitive or Stack or Surface On-site Total Transfers On-and 

CAS NonpointAir Point Air Water Underground Land On-site Off-site to Off-site 

Numb« Chemical Year Emissions Emissions Discharges lnjecllon Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

75·07·0 Acetaldehyde 96 1,637,438 10,938,582 198,485 468,662 16,800 13,259,967 2,463 13,262,430 

95 1,621,964 11,566,763 227,116 605,886 155,360 14,177,089 1,099 14,178,188 

94 1,298,012 10,646,232 286,484 602,167 20,367 12,853,262 992 12,854,254 

88 2,689,238 4,260,011 98,236 2,219,105 194,958 9,461,548 24,930 9,486,478 

60·3S·S Acctam1de 96 s 14 2 1,169,000 0 1,169,021 0 1,169,021 

95 7 I 0 920,000 0 920,008 0 920,008 

94 8 19 I 466,000 0 466,028 0 466,028 

88 0 0 0 0 0 0 250 250 

7S·OS·I Acetonitrile 96 601,735 421,386 11,900 22,826,712 48 23,861,781 548,193 24,409,974 

95 697,817 323,025 7,474 27,836,181 12 28,864,509 10,892 28,875,401 

94 817,015 356,571 14,580 17,025,679 3,229 18,217,074 66,885 18,283,959 

88 1,408,588 786,151 42,223 16,739,010 1,790 18,977,762 416,333 19,394,095 

107·02·8 "' Acrolein 96 928 81,348 550 100,360 0 183,186 0 183,186 

95 10,200 61,102 4 83,465 0 154,771 0 154,771 

94 9,454 55,291 440 107,999 0 173,184 0 173,184 

88 17,352 16,300 0 68,950 500 103,102 0 103,102 

19·06·1 Acrylamide 96 2,751 8,949 3,653 5,748,154 149,156 5,912,663 301,575 6,214,238 

95 6,922 12,155 !,929 6,120,154 235 6,141,395 3,083 6,144,478 

94 8,815 7,164 2,677 5,198,814 155 5,2!7,625 3,89! 5,22!,516 

8S 17,298 8,721 3,124 2,198,000 756 2,227,899 97,582 2,325,481 

79·10·7 Acryhe acid 96 193,012 231,271 3,171 5,168,000 67 5,595,521 51,375 5,646,896 

95 273,364 253,846 2,648 7,840,000 47 8,369,905 35,421 8,405,326 

94 271,!43 222,599 1,928 6,436,000 113 6,931,783 57,637 6,989,420 
88 585,041 215,005 16,646 22,262,010 15,950 23,094,652 134,139 23,228,791 

107·13·1 Acrylonitrile 96 291,729 1,003,720 590 3,595,236 302 4,891,577 6,639 4,898,216 

95 290,055 1,235,391 7,137 5,193,028 618 6,726,229 4,917 6,731,146 

94 346,698 1,424,831 20,439 4,894,487 278 6,686,733 8,738 6,695,471 

88 1,028,194 3,767,967 6,531 4,562,713 2,150 9,367,555 151,450 9,519,005 

107.05-1 Allyl cblor1de 96 56,007 24,141 9 0 0 80,157 0 80,157 

95 22,416 29,630 95 0 41 52,182 13 52,195 

94 149,565 51,919 7 0 2 201,493 37 201,530 

88 93,8ll 55,558 430 250 200 150,249 747 150,996 

7429·90·5 Aluminum (fume 96 285,959 1,397,308 48,989 0 3,872,907 5,605,163 7,747,964 13,353,127 
or dust) 95 257,661 1,722,662 36,693 250 1,872,483 3,889,749 6,143,170 10,032,919 

94 393,577 1,544,556 24,574 301 1,143,698 3,106,706 12,554,174 15,660,880 
88 1,226,731 2,455,267 91,518 250 3,177,625 6,951,391 14,368,041 21,319,432 

60·09·3 4 ·Amlnoazobenzenc 96 0 0 0 203 0 203 0 203 

95 0 0 0 64 0 64 0 64 
94 0 1 0 350 0 351 0 351 

88 0 0 0 537 0 537 0 537 

92·67-1 4-Ammoblpbenyl 96 0 0 0 2 0 2 0 2 

95 0 0 0 2 0 2 0 2 

94 0 0 0 5 0 s 0 5 

88 0 10 0 4 0 14 0 14 

Note: Doc$ not mclude deltsted chemieals, chemtcals added m 1990, 1991, 1994 and 1995, alummum oxtde, anunoma, hydrochlonc aCid, and sulfunc 
acid. On-site Releases from Section 5 and Off-site Releases from Section 6 (off-stte transfers to disposal) of Form R Breakdown of Underground 
Injcclion and On·site Land Releases (for RCRA Subtitle C landfills) began m 1996 reportmg year. 
•Pesticide 
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Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996 

' Total Total 

On-site Off-site Total 

Energy Waste Transfel'S Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-stte On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Acetaldehyde 96 178,600 12,168,237 21,603,608 33,950,445 43 144,723 3ll,747 346,698 0 803,211 47,988,233 

95 97,000 9,238,985 14,494,403 23,830,388 31,823 234,680 1,244,782 487,176 0 1,998,461 40,023,586 

94 142,000 8,137,832 14,761,363 23,041,195 28,005 260,346 432,543 460,301 0 1,181,195 37,029,612 
88 NA NA NA NA NA NA 161,761 !60,438 0 NA NA 

Acetamide 96 0 98,900 1 98,901 0 0 411 0 0 411 1,269,087 
95 0 1,000 0 1,000 0 0 323 0 0 323 921,088 
94 0 ll9,600 1 119,601 0 0 846 0 0 846 586,224 

88 NA NA NA NA NA NA 0 0 0 NA NA 

Acetomtr!le 96 22,263,727 24,163,715 12,010,669 58,438,11 I 1,736,000 6,436,847 3,730,563 911,800 0 12,815,210 96,460,892 
95 9,409,962 23,070,787 9,254,608 41,735,357 2,071,155 4,700,840 4,212,558 925,614 0 11,910,167 83,670,046 
94 7,391,440 26,477,192 13,032,752 46,901,384 1,741,949 5,784,394 3,841,992 1,046,688 0 12,415,023 77,427,032 
88 NA NA NA NA NA NA 3,772,221 600,450 214,260 NA NA 

Acrolein 96 0 3,641,691 6,126,756 9,768,447 0 27,729 39 0 0 27,768 9,971,496 

95 4,800 3,752,847 5,168,260 8,925,907 0 43,323 11,361 0 0 54,684 9,135,170 
94 6,600 3,192,350 823,436 4,022,386 0 ll,893 3,857 0 0 15,750 4,211,138 

88 NA NA NA NA NA NA 250 250 0 NA NA 

Aay1amide 96 307 90,400 137,990 228,697 4 22,780 27,346 65,280 0 115,410 6,525,693 
95 4,037 820 314,544 319,401 0 43,729 39,747 176,069 0 259,545 6,715,488 
94 2,449 0 526,024 528,473 0 41,953 50,620 82,086 0 174,659 5,926,7ll 

88 NA NA NA NA NA NA 14,458 13,540 0 NA NA 

Acrylic ac1d 96 4,427,743 27,444,6ll 27,724,878 59,597,232 96,828 3,738,960 1,107,155 19,688 0 4,962,631 70,187,482 

95 3,339,863 26,544,419 26,793,759 56,678,041 34,867 5,194,184 426,232 53,283 0 5,708,566 70,615,140 
94 2,734,524 22,104,705 29,453,465 54,292,694 71,070 5,364,877 472,260 37,103 0 5,945,310 67,263,265 
88 NA NA NA NA NA NA 108,914 23,262 0 NA NA 

Acrylomtrde 96 12,680,622 3,485,381 10,463,883 26,629,886 517 317,693 1,013,860 88,141 0 1,420,211 32,917,197 
95 12,408,043 3,342,652 10,633,989 26,384,684 69,716 716,574 939,ll2 143,393 0 1,868,795 35,012,080 
94 11,344,298 3,189,640 12,636,213 27,170,151 100 425,084 835,026 169,644 0 1,429,854 35,250,820 
88 NA NA NA NA NA NA 1,388,052 955,739 0 NA NA 

Allyl chlonde 96 260,000 2,300,000 504,432 3,064,432 0 360 487,384 II 0 487,755 3,640,974 
95 520,000 186,000 750,979 1,456,979 0 1,506 413,027 [ 1 0 414,544 1,922,258 

94 489,720 180,000 576,888 1,246,608 0 !5,149 462,055 14 0 477,218 1,929,965 

88 NA NA NA NA NA NA 208,328 14,900 0 NA NA 

Alummum (fume 96 15,382,373 0 18,105,328 33,487,701 22,941,895 88,524 152,126 12,754 0 23,195,299 68,452,437 

or dust) 95 38,589,375 0 15,628,491 54,217,866 17,973,633 164,914 304,707 11,484 0 18,454,738 88,371,586 
94 13,922,952 0 15,344,096 29,267,048 21,676,523 245,466 147,542 9,417 0 22,078,948 68,179,035 

88 NA NA NA NA NA NA 2,457,125 15,217 12,756 NA NA 

4-Ammoazobenzene 96 0 0 0 0 0 0 99 0 0 99 302 
95 0 0 3 3 0 0 0 0 0 0 67 
94 0 0 3,000 3,000 0 0 0 0 0 0 3,351 

88 NA NA NA NA NA NA 0 0 0 NA NA 

4-Ammobiphenyl 96 0 0 91,000 91,000 0 0 103 0 0 103 91,105 

95 0 0 91,000 91,000 0 0 0 (J 0 0 91,002 
94 0 0 91,400 91,400 0 0 0 0 0 0 91,405 

88 NA NA NA NA NA NA 0 0 0 NA NA 

Note· Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from Sectton 6 (excluding 
off.stte transfers to disposal) ofFonn R Other Off-site Transfers are transfers reported without vahd waste management codes Productton-related Waste from 
Section 8 ofFonn R (total excludes remedtal and catastrophic quantltles) 
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bihapter 3- Year-to-Year Comparison of TRJ Data 

Table 3-9. TRIOn-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off•s1te 
Air Releases Total 

Fugitive or Stack or Surface On·s•te Total Transfers On-and 

CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off-site 

Number Chemh:al Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

62-53-3 Aniline 96 111,741 133,351 16,217 835,298 781 1,097,388 21,071 1,118,459 

95 115,922 85,545 8,943 1,221,381 4,193 1,435,984 21,546 1,457,530 

94 148,070 153,836 8,835 1,664,033 1,554 1,976,328 126,195 2,102,523 

88 323,900 388,869 16,105 3,582,975 12,822 4,324,671 346,206 4,670,877 

90·04·0 o-Anlsidlnc 96 1,443 74 28 0 0 1,545 I 1,546 

95 966 65 74 0 0 1,105 3 1,108 

94 891 63 80 0 30 1,064 1 1,065 

88 SOl 1,792 285 0 250 2,828 3 2,831 

104-94·9 p·Anlddlne 96 0 0 0 0 0 0 0 0 

95 0 s 0 0 0 s 0 5 
94 0 10 5 0 0 IS 0 IS 

88 0 10 250 0 250 510 0 510 

120·12·7 Antlmlccnc 96 23,583 40,617 122 0 661 64,983 51,041 116,024 

95 28,596 '52,875 4,942 0 939 87,352 48,140 135,492 

94 20,796 48,314 341 0 15,028 84,479 60,186 144,665 

88 144,123 55,700 4,382 0 10,905 21S,ll0 204,665 419,775 

7-t-40·36·0 Antimony 96 2,905 7,962 5,388 0 9,480 25,735 217,968 243,703 

95 4,892 24,676 6,592 0 18,786 54,946 85,701 140,647 

94 4,741 18,635 98,466 0 10,226 132,068 104,519 236,587 

88 10,789 59,127 11,114 2,100 903,916 987,046 568,925 1,555,971 

- Antimony 96 32,345 70,385 34,886 13,908 1,974,528 2,126,052 4,201,352 6,327,404 

compounds 95 41,687 64,090 29,346 ll,332 1,168,668 1,315,123 3,080,779 4,395,902 
94 42,718 51,723 45,687 40,224 1,267,941 1,448,293 4,300,313 5,748,606 

88 58,941 106,587 31,178 9,200 1,935,018 2,140,924 2,184,568 4,325,492 

7440-31·2 Arsenic 96 32,882 6,590 421 0 98,758 138,651 47,420 186,071 

95 2,444 4,408 363 0 27,35 I 34,566 43,208 77,774 

94 9,272 7,937 1,009 0 4,883 23,101 47,647 70,748 

88 2,608 5,079 1,282 0 181,267 190,236 62,664 252,900 

- Arwl.le compounds 96 75,960 39,486 4,047 61,280 1,751,028 1,931,801 1,196,069 3,127,870 

95 68,982 55,623 4,936 55,000 1,325,583 1,510,124 1,346,886 2,857,010 

94 11,290 67,572 7,602 60,400 1,954,360 2,101,224 1,702,657 3,803,881 

88 43,461 223,791 6;243 27,400 4,946,184 5,247,079 1,402,790 6,649,869 

1332.·21·4 AJbestos (friable) 96 1,398 1,362 2 0 419,559 482,321 3,316,112 3,798,433 

95 1,055 2,590 1 0 131,404 135,050 4,101,565 4,236,615 

94 3,080 2,882 260 0 288,146 294,368 4,064,593 4,358,961 

88 11,043 37,453 10,699 0 2,111,880 2,171,075 12,135,707 14,306,782 

7440·39·3 Barium 96 9,579 33,400 2,482 0 306,932 352,393 574,589 926,982 

95 35,972 55,114 6,279 0 219,823 317,188 313,310 630,498 

94 76,327 5,845 6,064 0 267,704 355,940 222,758 578,698 
gg 174,401 92,410 18,650 0 6,721,686 7,007,147 1,663,835 8,670,982 

- Barium eompounds 96 84,002 215,467 89,385 750 1,533,385 1,922,989 4,127,184 6,050,173 

95 60,790 96,792 53,867 0 665,762 877,211 4,481,703 5,358,914 

94 102,967 289,082 53,836 250 641,257 1,087,392 5,066,718 6,154,110 

88 152,892 873,780 104,302 2,773 5,651,655 6,785,402 16,386,093 23,171,495 

Note: Docs not include delisted chemicals, chemicals added m 1990, 1991, 1994 and 1995, alummum oxtde, ammonia, hydrochlonc actd, and sulfunc 
acid. On-,tte Releases from SectionS and Off-site Releases from Sectton 6 (off-site transfers to disposal) of Form R Breakdown of Underground 
lnjection and On-site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year 
*PC$tlctdc 
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Chapter 3- Year-to-Year Comparison of TRI 

Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 
On-site Off-site Total 

Energy Waste Transfers Other Waste Production-
Recycled Recovery Treated Manage:' Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment toRecycting Recovery Treatment toPOTWs Transfers ment Waste 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Amhne 96 8,838,234 6,189,043 3,641,917 18,669,194 0 314,762 381,821 1,113,702 0 1,810,285 21,595,574 

95 7,243,251 7,419,516 3,746,207 18,408,974 0 355,000 230,110 986,966 0 1,572,076 21,486,235 

94 6,149,837 7,272,647 3,009,125 16,431,609 0 1,130,313 592,205 1,542,912 0 ~.265,430 21,781,728 
88 NA NA NA NA NA NA 468,311 2,106,510 16,050 NA NA 

o-Ams1dme 96 0 1,465 3,992 5,457 0 0 0 6,251 0 6,251 13,254 
95 0 143 14,704 14,847 0 0 0 5,100 0 5,100 21,008 
94 0 100 14,166 14,266 0 0 0 2,171 0 2,171 17,497 

88 NA NA NA NA NA NA 0 768 0 NA N~ 

p-Ams1dme 96 0 0 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 5 0 5 18 
94 0 0 ,96 96 0 0 0 5 0 5 118 
88 NA NA NA NA NA NA 0 0 0 NA NA 

Antbrscene 96 214,266 112,111 1,257,051 1,583,428 9,722 210,273 4,782 345 0 225,122 1,916,943 
95 205,705 183,121 1,693,057 2,081,883 16,937 201,453 2,667 654 0 221,711 2,423,973 
94 357,802 134,382 198,373 690,557 38,652 183,999 10,210 630 0 233,491 1,056,011 

88 NA NA NA NA NA NA 73,023 20,419 1,250 NA NA 

Antimony 96 3,549,028 109,302 1,220,051 4,878,381 2,939,941 33,085 155,173 22,558 2 3,150,759 8,1273,867 
95 3,201,021 0 s 19,533 4,020,554 5,600,035 1,730 71,999 27,386 5 5,701,155 9,848,835 
94 2,370,185 0 2,409,099 4,779,284 3,103,007 3,165 22,943 55,605 0 3,184,720 8,029,694 

88 NA NA NA NA NA NA 22,979 40,228 500 NA NA 

Antimony 96 6,138,043 0 94,818 6,232,861 2,874,865 63,927 747,146 94,398 0 3,780,336 15,280,785 
compounds 95 5,371,981 0 79,189 5,451,170 3,247,034 -49,141 818,434 85,994 0 4,200,603 13,648,769 

94 5,525,114 0 160,038 5,685,152 3,570,429 31,974 571,795 82,!)33 951 4,257,182 15,461,361 
88 NA NA NA NA NA NA 138,456 67,108 1,450 NA NA 

Arsemc 96 1,191,541 0 70,004 1,261,545 751,303 0 95,712 303 0 847,318 2,276,319 
95 1,072,279 7,700 13,030 1,093,009 189,754 2,650 46,620 68 0 239,09~ 1,394,987 
94 1,580,322 0 14, ISO 1,594,472 836,449 0 10,738 181 0 847,368 2,602,086 
88 NA NA NA NA NA NA 1,020 1,928 35 NA NA 

Arsenic compounds 96 4,931,812 0 92,028 5,023,840 368,156 326 1,718,792 229 0 2,087,503 9,549,085 
95 2,445,203 0 227,628 2,672,831 423,946 752 1,295,253 248 0 1, 720,199 6,740,533 
94 1,806,460 0 263,695 2,070,155 296,314 3 1,044,606 306 0 1,341,229 6,837,981 
88 NA NA NA NA NA NA 11,887 3,126 9,573 NA NA 

Asbestos (frtable) 96 142,589 0 519,822 662,411 0 0 75 752 0 827 4,348,203 
95 291,000 0 1,548,870 1,839,870 0 0 5 752 0 757 5,355,222 
94 484,280 0 521,499 1,005,779 0 0 260 2 0 262 5,055,780 
88 NA NA NA NA NA NA 170,934 68,148 1,010,000 NA NA 

Barium 96 58,305 220,321 75,212 353,838 92,646 3,253 167,142 1,629 0 264,670 1,496,638 
95 14,719 0 43,195 57,914 160,557 509 104,123 4,164 250 269,603 856,700 
94 23,305 0 1,956 25,261 127,098 19 6,050 5,925 0 139,092 719,102 
88 NA NA NA NA NA NA 89,045 205,209 10,412 NA NA 

Banum compounds 96 37,172,801 200 6,877,708 44,050,709 2,771,996 224,870 1,592,618 392,151 2,941 4,984,576 54,816,803 
95 26,551,729 200 6,224,067 32,775,996 1,695,448 92,593 1,449,696 386,873 0 3,624,610 43,872,544 
94 15,172,953 0 4,133,323 19,306,276 1,638,023 98,204 1,525,482 207,260 332 3,469,301 29,700,319 

88 NA NA NA NA NA NA 828,870 823,073 297,371 NA NA 

Note Other On-site Waste Management from Section 3 and Transfers Off-site for Further Waste Management from Section 6 (excludmg 
off-lllte transfers to dlSposal) ofForm R Other Off-site Transfers are transfers reported without vahd waste management codes Production-related Waste from 
Section 8 ofForm R (total excludes remedml and catastroplnc quanttttes) 
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~hapter 3- Year-to-Year Comparison of TRI Data 

Table 3-9. TRI On..site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off-site 

Air Releases Total 
Fugitive or Stack or Surface On-site Total Transfers On-and 

CAS Nonpoint Air Point Air Water Underground Land On-site Off-site to Off-site 

Number Chemical Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

98-17-3 Benzal chloride 96 1,158 8 0 0 0 1,166 0 1,166 

95 1,095 17 0 0 0 1,112 0 1,112 

94 163 12 0 0 0 175 0 175 

88 5,252 6 0 0 0 5,258 7,308 12,566 

S5-21.0 Ilcnmnidc 96 No reports received 
95 No reports rece1ved 
94 No reports rece1ved 
88 250 250 250 250 0 1,000 750 1,750 

71-43·2 Benzene 96 3,365,712 4,753,759 27,376 312,766 76,157 8,535,770 65,150 8,601,520 

95 4,020,284 5,259,238 21,301 282,642 18,582 9,602,047 71,391 9,673,438 

94 5,427,931 4,297,733 22,310 223,103 25,568 9,996,645 203,685 10,200,330 

88 20,664,086 11,677,898 46,732 825,035 125,228 33,338,979 396,880 33,735,859 

92-!7-5 llawdme 96 No reports receiVed 
95 No reports rece1ved 
94 250 0 0 0 0 250 0 250 

88 No reports rece•ved 

98-07-7 Benzoic trichloride 96 7,925 66 16 0 0 8,007 0 8,007 

95 6,446 so 0 0 0 6,496 250 6,746 

94 2,832 36 0 0 0 2,868 0 2,868 

88 24,542 421 0 0 0 24,963 9,777 34,740 

98-88-4 Benzoyl chloride 96 16,874 1,829 0 0 0 18,703 2,370 21,073 

95 14,882 1,867 0 0 0 16,749 1,460 18,209 

94 11,7J9 1,972 0 0 0 13,691 250 13,941 

88 28,295 4,719 0 130,000 250 163,264 2,399 165,663 

94-36·0 Benzoyl peroxide 96 325 1,694 10 0 1,655 3,684 6,352 10,036 

95 351 1,692 5 0 10,345 12,393 4,760 17,153 

94 946 1,021 s 0 3,635 5,607 10,936 16,543 

88 4,063 2,231 0 5,350 36,050 47,694 23,954 71,648 

100·44-7 Benzyl chloride 96 13,695 5,697 324 660 173 20,549 4,824 25,373 

95 12,700 6,961 40 0 247 19,948 3,870 23,818 

94 16,856 6,321 49 23 126 23,375 246 23,621 

88 30,689 12,640 640 0 500 44,469 9,687 54,156 

7-440·41-7 Beryllium 96 9 850 31 0 31,240 32,130 1,590 33,720 

95 3 832 26 0 22,189 23,050 6,943 29,993 

9-4 I 898 36 0 22,860 23,795 9,617 33,412 

88 550 2,213 74 0 37,000 39,837 3,155 42,992 

- Beryllium 96 30 365 I 0 16,188 16,584 1,440 18,024 

compounds 95 0 360 2 0 23,000 23,362 1,600 24,962 

94 0 610 2 0 17,000 17,612 2,300 19,912 

88 1 861 17 0 12,000 12,879 6,900' 19,779 

92·S2-4 Biphenyl 96 409,862 237,574 9,779 31,558 29,272 718,045 34,962 753,007 

95 493,906 237,842 6,242 30,337 71,864 840,191 37,988 878,179 

94 549,141 79,745 3,733 48,302 5,198 686,119 29,055 715,174 

88 631,591 579,701 88,197 82,760 222,297 1,604,546 227,492 1,832,038 

Note: Doe$ not include delisted chemicals, chemicals added in 1990, 1991, 1994 and 1995, aluminum oxide, ammoma, hydrochloric ac1d, and sulfunc 
acid. On·slte Releases from Section 5 and Off-site Releases from Section 6 (off-site transfers to disposal) of Form R Breakdown of UndergroUIId 
Injection and On-site Land Releases (for RCRA Subtitle C landfills) began m 1996 reporting year. 
*Pcstlc:lde 
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Chapi1lr 3- Year-to-Year Comparison of TRl Da!rlr. 

Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production• 
related Waste, 1988 and 1994-1996, Continued 

-
Total Total 

,. On-site Off-site Total 
Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 
Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Benzal cblonde 96 0 0 110,000 110,000 0 780,000 180 5 0 780,185 891,348 
95 0 0 2,800 2,800 0 260,000 0 5 0 260,005 263,905 
94 0 0 7,200 7,200 0 54,000 0 0 0 54,000 61,375 
88 NA NA NA NA NA NA 95,878 0 0 NA NA 

Benzannde 96 No reports rece1ved 
95 No reports rece1ved 
94 No reports rece1ved 
88 NA NA NA NA NA NA 0 0 0 NA NA 

Benzene 96 61,704,353 15,645,404 64,991,646 142,341,403 531,327 2,196,809 1,491,143 214,698 6 4,433,983 156,110,718 
95 57,794,042 20,222,877 55,735,616 133,752,535 421,128 1,579,514 1,780,401 218,505 0 3,999,548 147,817,270 
94 47,933,639 23,033,715 32,391,288 103,358,642 555,386 1,657,760 2,146,156 210,855 250 4,570,407 118,003,004 
88 NA NA NA NA NA NA 1,892,869 1,165,252 7,430 NA NA 

Benzulme 96 No reports rece1ved 
95 No reports rece1ved 
94 0 0 0 0 0 0 0 0 0 0 16 
88 No reports recerved 

Benzo1c tncblonde 96 0 0 150,000 150,000 0 12,000 44 5 0 12,049 170,025 
95 0 0 150,000 150,000 0 0 3,018 5 0 3,023 159,275 
94 0 0 120,000 120,000 0 12 0 0 0 12 122,874 
88 NA NA NA NA NA NA 12,795 0 0 NA NA 

Benzoyl cblonde 96 0 0 1,998,467 1,998,467 0 138 630,473 6 0 630,617 2,650,142 
95 0 0 1,676,545 1,676,545 0 80 592,289 5 0 592,374 2,309,965 
94 0 0 1,639,368 1,639,368 0 0 496,694 75 0 496,769 2,149,967 
88 NA NA NA NA NA NA 358,570 180 0 NA NA 

Benzoyl perox1de 96 11,580 0 36,266 47,846 6,000 3,760 6,842 38,772 0 55,374 113,431 
95 4,600 863 54,214 59,677 10,800 2,671 11,884 32,842 0 58,197 128,634 
94 6,805 0 50,900 51,105 9,000 2,097 24,166 21,318 0 56,581 128,776 
88 NA NA NA NA NA NA 38,600 69,946 0 NA NA 

Benzyl cblonde 96 19,000 20,600 258,415 298,015 0 559,486 1,608 1,581 0 562,675 882,915 
95 1,000 25,481 256,947 283,428 0 430,300 9,565 1,894 0 441,759 746,173 
94 972 0 210,199 211,171 0 401,125 538 6,347 0 408,010 640,364 
88 NA NA NA NA NA NA 89,160 41,553 0 NA NA 

Berylhum 96 38,389 0 921 39,310 93,078 0 3,257 0 0 96,335 166,725 
95 39,689 0 780 40,469 9,618 0 423 0 0 10,041 80,283 
94 39,964 0 780 40,744 13,751 0 19 0 0 13,770 87,812 
88 NA NA NA NA NA NA 3 4 0 NA NA 

Beryllium 96 0 0 0 0 18,050 0 1,309 I 0 19,360 36,966 
compounds 95 7 0 0 7 24,005 0 990 I 0 24,996 49,559 

94 8 0 0 8 312,617 0 1,060 I 0 313,678 335,897 
88 NA NA NA NA NA NA 1,391 3 0 NA NA 

Biphenyl 96 161,010 1,094,809 3,058,232 4,314,051 527,079 243,039 513,754 404,785 0 1,688,657 6,793,939 
95 268,053 1,088,381 963,993 2,320,427 161,181 346,055 205,982 402,012 380 1,115,610 4,314,849 
94 456,329 1,074,140 712,220 2,242,689 161,084 309,207 389,864 296,466 0 1,156,621 4,145,833 
88 NA NA NA NA NA NA 252,521 1,446,614 0 NA NA 

Note. Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from SectiOn 6 (excludmg 
off-site transfers to disposal) of Form R. Other Off-site Transfers are transfers reported wtthout valid waste management codes Production-related Waste from 
Secnon 8 ofFonn R (total excludes remedial and catastrophic quantities) 
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~haptor 3- Year-10-Year Comparison ofmt Data 

Table 3-9. TRIOn-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off-site 

Air Releases Total 

Fugitive or Stack or Surface On-site Total Transfers On-and 

CAS Nonpolnt Air Point Air Water Underground Land On-site Off-stte to Off-site 

Numbt'r Chemical Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

111·44·4 Bis(2-chloroethyl) 96 799 2,119 6 0 0 2,924 16 2,940 

ether 95 373 191 3 0 0 567 0 567 
94 2,835 395 7 0 0 3,237 0 3,237 

88 4,322 600 1,351 0 0 6,273 0 6,273 

S42·8S·l Bls(chloromethyl) 96 0 0 0 0 0 0 0 0 

ether 95 0 0 0 0 0 0 0 0 

94 s 250 0 0 0 255 5 260 

ss 1 0 0 0 0 1 0 I 

108·60·1 Bls(2·cbloro-l· 96 520 4,100 44 0 3 4,667 0 4,667 

mcthylethyl) 95 2,710 3,420 0 0 0 6,130 0 6,130 

ether 94 1,800 3,090 3,026 0 I 7,917 0 7,917 

88 7,944 15 30,000 0 0 37,959 0 37,959 

iS.lS-2 Bmmoform 96 No reports =•ved 
95 No reports recetved 
94 No reports received 
88 0 0 8,600 0 0 8,600 0 8,600 

74-13·9 * Bromomctbanc 96 414,088 1,885,755 7 303 6 2,300,159 0 2,300,159 

95 386,154 2,215,580 14 3,817 0 2,605,565 0 2,605,565 
94 483,8!'3 2,197,112 13 0 0 2,680,988 0 2,680,988 
88 428,777 2,356,018 0 1,546 0 2,786,341 0 2,786,341 

106·99·0 1,3-Butadlcnc 96 1,429,487 1,296,809 11,001 1,000 263 2,738,560 4:790 2,743,350 

95 1,436,010 1,613,728 5,393 0 277 3,055,408 4,892 3,060,300 
94 1,680,098 1,260,880 7,118 0 396 2,948,492 6,846 2,955,338 

88 4,059,260 2,945,362 522,504 1,500 7,817 7,536,443 185,398 7,721,841 

141-32·2 Butyl acrylate 96 105,689 108,649 712 0 2,165 217,215 50,540 267,755 

95 117,625 111,143 2,919 0 559 232,246 73,301 305,547 

94 126,139 139,101 218 0 52 265,510 62,877 328,387 
88 165,186 246,676 3,528 0 602 415,992 18,766 434,758 

71·36·3 n·Butyl alcohol 96 4,906,789 17,938,341 61,936 2,452,006 6,134 25,365,206 304,582 25,669,788 

95 5,669,583 20,034,108 115,353 2,263,357 4,631 28,087,032 286,766 28,373,798 
94 6,523,855 21,971,251 52,481 1,777,216 3,922 30,328,725 136,044 30,464,769 
88 8,977,430 28,737,791 128,130 3,006,660 175,819 41,025,830 924,519 41,950,349 

78·92·2 sec-Butyl alcohol 96 320,953 929,317 6,920 120,169 490 1,377,849 18,769 1,396,618 
95 281,548 616,484 6,782 136,172 2,805 1,043,791 18,376 1,062,167 

94 479,494 506,823 5,902 143,443 5 1,135,667 32,282 1,167,949 

88 400,126 697,037 122,291 0 2,600 1,222,054 21,351 1,243,405 

75·6S·O tcrt•Ilutyl alcohol 96 494,612 272,590 30,430 1,007,213 758 1,805,603 42,468 1,848,071 

95 508,686 149,132 20,183 1,082,071 751 1,760,823 30,783 1,791,606 

94 648,074 330,360 179,786 691,738 Ill 1,850,069 70,466 1,920,535 

88 1,207,440 366,697 14,989 674,798 818 2,264,742 56,502 2,321,244 

106·18·7 1,2-Butyknc oxide 96 5,499 7,198 45 0 0 12,742 12 12,754 

95 3,658 7,425 l 0 0 11,084 5 11,089 

94 5,341 4,702 210 0 0 10,253 0 10,253 

88 34,973 64,958 3,500 0 250 103,681 898 104,579 

Note: Docs not include dchstoo chetrucals, chetrucals added m 1990, 1991, 1994 and 1995, alurrunum oXtde, ammorua, hydrochlonc actd, and sulfunc 
aeid. On-site Releases from Section 5 and Off-site Releases from Sectton 6 (off-stte transfers to dtsposal) of Form R Breakdown of Underground 
Injection 11nd On-site Land Releases (for RCRA Subtttle C landfills) began in 1996 reportmg year 
*Pcstlctdc 
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Chapter 3- Year-to-Year Comparison of TRI. 

Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 
Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Bis(2-chloroethyl) 96 0 573,000 960,300 1,533,300 180,000 407,512 34,692 2,382 0 624,586 2,160,836 
ether 95 0 302,700 0 302,700 146,118 203,775 86,019 2,874 0 438,786 742,056 

94 0 40,000 105,800 145,800 186,472 162,623 5,045 2,846 0 356,986 506,014 
88 NA NA NA NA NA NA 27,265 9,621 0 NA NA 

Bis(chloromethyl) 96 0 0 6,500 6,500 0 0 0 0 0 0 6,500 
ether 95 0 0 13,000 13,000 0 0 0 0 0 0 13,000 

94 0 0 13,135 13,135 0 0 0 0 0 0 13,192 
88 NA NA NA NA NA NA 0 0 0 NA NA 

Bis(2-chloro-1- 96 13,000,000 0 8,934,000 21,934,000 0 0 0 0 0 0 21,938,700 
methylethyl) 95 5,200,000 8,540,000 10,840,000 24,580,000 0 0 0 0 0 0 24,586,100 
ether 94 3,100,000 7,800,000 7,500,000 18,400,000 0 0 0 0 0 0 18,407,900 

88 NA NA NA NA NA NA 0 0 0 NA NA 

Bromofonn 96 No reports received 
95 No reports received 
94 No reports received 
88 NA NA NA NA NA NA 0 0 0 NA NA 

Bromomethane 96 39,200 207,750 454,397 701,347 0 190 0 0 0 190 3,001,785 
95 165,182 101,000 4,876,073 5,142,255 0 380 0 0 0 380 7,720,636 
94 772,910 79,000 108,195 960,105 0 100 750 0 0 850 3,639,105 
88 NA NA NA NA NA NA 0 0 0 NA NA 

1,3-Butadiene 96 5,953,022 37,128,076 61,528,326 104,609,424 7,241,635 3,409 92,020 670 0 7,337,734 120,423,280 
95 5,513,939 32,353,920 57,784,775 95,652,634 7,011,736 34,521 96,020 705 0 7,142,982 112,314,831 
94 5,600,731 40,521,985 44,835,914 90,958,630 7,328,960 166,970 400,339 537 0 7,896,806 109,670,111 
88 NA NA NA NA NA NA 178,855 44,874 1,934 NA NA 

Butyl acrylate 96 93,695 1,902,440 3,155,076 5,151,211 90,081 308,058 59,934 112,122 0 570,195 5,979,902 
95 173,995 4,059,201 4,173,410 8,406,606 207,463 1,143,538 109,335 121,191 0 1,581,527 10,285,070 
94 140,109 3,776,871 1,586,926 5,503,906 107,082 182,031 85,812 107,496 0 482,421 6,308,918 
88 NA NA NA NA NA NA 585,394 34,604 525 NA NA 

I 
n-Butyl alcohol 96 7,330,808 22,248,666 39,477,166 69,056,640 2,929,058 7,807,862 1,222,863 1,862,777 11,000 13,833,560 109,092,615 

95 8,438,943 24,665,663 37,948,908 71,053,514 3,280,860 8,620,705 1,553,556 1,789,211 755 15,245,087 114,345,938 
94 26,401,711 16,120,208 26,420,738 68,942,657 2,651,817 7,760,665 2,218,675 1,819,029 297 14,450,483 113,966,981 
88 NA NA NA NA NA NA 6,841,449 4,524,613 424,570 NA NA 

sec-Butyl alcohol 96 472,175 20,272,772 2,060,170 22,805,117 143,765 3,500,087 86,670 56,350 0 3,786,872 27,617,067 
95 748,440 13,041,102 2,249,797 16,039,339 24,670 6,221,727 39,689 59,663 0 6,345,749 23,519,105 
94 410,890 10,476,065 1,727,242 12,614,197 44,064 5,307,090 75,307 37,320 0 5,463,781 19,179,277 
88 NA NA NA NA NA NA 74,574 41,108 134,802 NA NA 

tert-Butyl alcohol 96 437,181 53,474,091 2,117,278 56,028,550 12,084 8,386,360 184,233 1,151,656 0 9,734,333 68,708,742 
95 466,023 64,310,733 2,447,778 67,224,534 2,256 27,928,818 973,977 837,780 0 29,742,831 98,721,229 
94 473,322 35,610,614 1,648,219 37,732,155 1,356 29,854,068 1,202,299 743,825 0 31,801,548 71,316,735 
88 NA NA NA NA NA NA 328,523 1,539,726 1)0,250 NA NA 

1,2-Butylene oxide 96 0 46,792 350,376 397,168 0 263,538 20,558 0 0 284,096 690,769 
95 0 0 329,270 329,270 990 326,640 93 0 0 327,723 671,351 
94 0 47,000 3,300,131 3,347,131 2,650 364,065 0 10 0 366,725 3,719,712 
88 NA NA NA NA NA NA 250 0 0 NA NA 

Note· Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from SectiOn 6 (excludmg 
off-stte transfers to dtsposal) of Form R Other Off-site Transfers are transfers reported without vahd waste management codes Production-related Waste from 
Section 8 ofForm R (total excludes remedtal and catastrophtc quantitles) 
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II'IIlhapter 3-Year-to-Year Comparison ofTRI Data 

Table 3-9. TRl On-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases OfC-site 
Air Releases Total 

Fugitive or Stack or Surface On-site Total Transfers On-and 
CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off-site 

Number Chemical Yw- Emissions Emissions Discharges Injection Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

123-72-1 Bulyraldchyde 96 128,227 155,403 441 43,344 46 327,461 37 327,498 
95 120,634 170,806 821 149,783 10 442,054 41 442,095 
94 133,044 146,824 875 87,047 0 367,790 1,038 368,828 
88 6!H,404 1,527,288 3,812 1,997 3 l 2,224,532 117,741 2,342,273 

7440·43·!1 C1dm!um 96 1,926 2,849 1,010 0 51,420 57,205 39,864 97,069 
95 2,480 9,459 458 0 19,938 32,335 62,120 94,455 
94 2,651 7,412 1,264 0 4,146 15,473 59,259 74,732 
88 9,300 13,130 2,598 0 94,602 119,630 131,879 251,509 

- C1dmium 96 5,964 33,925 3,614 82 502,027 545,612 898,688 1,444,300 
compounds 95 7,177 24,692 645 !09 358,773 391,396 1,648,173 2,039,569 

94 6,435 34,355 775 170 337,743 379,478 1,864,419 2,243,897 
88 23,099 77,163 1,549 2,409 294,877 399,097 982,168 1,381,265 

156·62-7 Clldum cyanamide 96 1 1 0 0 0 2 0 2 
95 5 s 0 0 0 10 0 10 
94 0 5 0 0 0 5 0 5 

88 12,000 600 0 0 66,000 78,600 0 78,600 

133·06·2 * Caplan 96 519 12,106 5 5 0 12,635 2,191 14,826 
95 510 6,760 5 0 5 7,290 3,868 11,158 
94 1,522 6,971 s 0 5 8,503 1,237 9,740 
88 4,066 10,803 750 5,100 1,000 21,719 12,434 34,153 

63·25·2 • Carbaryl 96 1,270 11,662 54 0 2,685 15,671 2,848 18,519 
95 1,022 6,802 10 0 1,060 8,894 26,861 35,755 
94 2,668 4,749 10 0 255 7,682 16,491 24,173 
88 2,515 5,408 877 0 500 9,300 6,198 15,498 

1S·lS·O Carbon disulfide 96 3,212,583 69,569,637 66,555 3,788 270 72,852,833 19,097 72,871,930 
95 3,457,834 80,662,696 39,864 3,985 265 84,164,644 2,949 84,167,593 
94 3,876,738 80,233,890 56,136 4,305 so 84,171,149 1,672 84,172,821 
88 3,139,255 120,970,649 39,501 13,400 43,436 124,206,241 58,473 124,264,714 

S6·23·S Carbo11 tetnehlonde 96 140,533 210,317 215 44,515 0 395,580 9,245 404,825 
95 140,135 254,041 717 53,966 0 448,859 7,735 456,594 
94 235,473 415,625 1,223 12,654 0 664,975 50,791 715,766 
88 1,101,201 2,694,047 15,627 98,050 14,759 3,923,684 49,703 3,973,387 

463·58·1 Carbonyl sulfide 96 610,328 19,241,733 0 0 0 19,852,061 0 19,852,061 
95 86,530 17,483,365 0 0 0 17,569,895 0 17,569,895 
94 77,490 17,845,497 0 0 0 17,922,987 0 17,922,987 
88 7,643 25,946,460 0 0 0 25,954,103 0 25,954,103 

120-80·9 Catechol 96 2,480 2,826 24,475 0 2,222 32,003 239 32,242 
95 1,328 2,129 24,747 0 3,729 31,933 563 32,496 
94 1,483 1,878 26,585 0 1,332 31,278 1,568 32,846 
88 2,448 1,341 320,546 0 84,332 408,667 89,474 498,141 

133·90-4 Chknmbcn 96 No reports received 
95 No «:ports received 
94 No «:ports receiVed 
88 250 1,168 250 0 0 1,668 1,159 2,827 

Note: Docs not U!Ciudc dcl!Sted chemicals, chemicals added m 1990, 1991, 1994 and 1995, alummum oxide, ammoma, hydrochloric ac1d, and sulfunc 
ac:id. On·site Releases from Section 5 and Off-site Releases from Section 6 (off-site transfers to d1sposal) of Fonn R Breakdown of Underground 
lqjcction and On-site Land Releases (for RCRA Subtitle C landfills) began in 1996 reportmg year 
*Pesticide 
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ChaptBT 3-Yea ....... Year Comparison ofTRI D!l:. 
Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste,1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 
Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Cheniical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Butyraldehydc 96 0 2,757,675 1,905,739 4,663,414 3,405 26,894 22,351 258,800 0 311,450 5,333,341 
95 0 2,545,861 1,982,004 4,527,865 1,300 22,070 13,746 155,918 0 193,034 5,161,657 
94 0 520,034 1,561,850 2,081,884 0 17,281 6,555 203,094 0 226,930 2,675,042 
88 NA NA NA NA NA NA 6,197 371,633 0 NA NA 

Cadnuum 96 504,Ii3 0 67,708 571,831 395,287 0 34,693 570 I 430,55 l 1,078,869 
95 1,471,697 29,191 91,725 1,592,613 503,545 633 31,250 815 4,610 540,853 2,255,875 
94 935,480 0 73,842 1,009,322 715,739 0 9,628 599 0 725,966 1,885,171 
88 NA NA NA NA NA NA 83,296 7,894 2,441 NA NA 

Cadmmm 96 7,831,833 0 68,747 7,900,580 710,242 1,613 192,918 2,577 0 907,350 10,221,593 
compounds 95 8,221,108 0 86,561 8,307,669 1,292,820 2,233 162,037 3,385 41,925 1,502,400 11,856,105 

94 3,889,693 0 29,448 3,919,141 1,959,902 2,748 160,927 2,421 0 2,125,998 8,282,944 
88 NA NA NA NA NA NA 86,534 13,119 500 NA NA 

Ca1ctum cyanamtde 96 0 0 0 0 0 0 0 0 0 0 1 
95 0 0 0 0 0 0 0 0 0 0 6 
94 0 0 0 0 0 0 0 0 0 0 5 
88 NA NA NA NA NA NA 0 0 0 NA NA 

Caplan 96 4,079 0 9,500 13,579 0 0 2,081 0 0 2,081 28,694 
95 5,070 0 9,834 14,904 0 0 999 3 255 1,257 23,455 
94 10,794 0 9,700 20,494 0 0 2,410 26 0 2,436 29,383 
88 NA NA NA NA NA NA 511 250 750 NA NA 

Carbaryl 96 46,121 458,932 437,614 942,667 0 0 67,982 s 0 67,987 984,715 
95 36,618 0 467,593 504,211 0 0 6,385 5 0 6,390 544,793 
94 24,234 0 420,867 445,101 0 0 5,222 1 0 5,223 470,214 
88 NA NA NA NA NA NA 27,582 171 0 NA NA 

Carbon disulfide 96 19,122,418 6,776,413 23,478,038 49,376,869 395 297,411 24,954 292,225 0 614,985 123,183,876 
95 20,874,450 5,775,132 16,592,458 43,242,040 250 372,531 108,021 351,949 0 832,75 l 128,714,127 
94 '22,399,099 2,787,953 18,673,450 43,860,502 426 205,993 31,113 359,388 0 596,920 128,115,517 
88 NA NA NA NA NA NA 154,315 159,369 0 NA NA 

Carbon tetrachlonde 9 6 2,073,632 1,050,017 41,816,616 44,940,265 128,727 26,337 1,600,815 480 0 1,756,359 45,991,160 
95 1,617,422 317,149 52,783,870 54,778,441 364,083 50,065 738,973 473 0 1,153,594 56,361,154 
94 1,835,424 138,871 14,290,324 16,264,619 850,623 17,314 1,172,832 514 0 2,041,343 18,942,128 
88 NA NA NA NA NA NA 1,300,058 5,014 250 NA NA 

Carbonyl sulfide 96 0 1,805,617 14,041,155 15,846,772 0 0 5,900 0 0 5,900 35,818,382 
95 0 1,508,252 14,242,854 15,751,106 0 0 16,000 0 0 16,000 34,179,368 
94 0 749,467 13,410,115 14,159,582 0 0 18,000 0 0 18,000 32,103,297 
88 NA NA NA NA NA NA 0 0 0 NA NA 

Catechol 96 0 10,927,849 3,729,029 14,656,878 0 32,112 19,160 34,644 0 85,916 14,752,655 
95 0 7,329,290 1,481,057 8,810,347 0 94,900 961 92,901 0 188,762 9,027,783 
94 2,040 5,614,396 1,571,419 7,187,855 0 9,318 2,805 83,490 0 95,613 7,305,016 
88 NA NA NA NA NA NA 14,744 245,399 250 NA NA 

Chloramben 96 No reports recetved 
95 No reports rccetved 
94 No reports recetved 
88 NA NA NA NA NA NA 0 0 0 NA NA 

Note: Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from Section 6 (excludmg 
off-stte transfers to disposal) ofFonn R Other Off-site Transfers are transfers reported wtthout valid waste management codes. Production-related Waste from 
SectJ.on 8 ofFonn R (total excludes remedial and catastrophtc quantitJ.es). 
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~hapter 3- Yn,.to-Ynr Comparison of TR/ Date 

Table 3·9. TRI On-site and Off-site Releases by Chemical 1988 and 1994-1996 Continued ' ' ' 
On-site Releases Off-site 

Air Releases Total 
Fugitive or Stack or Surface On-site Total Transfers On-and 

CAS Nonpoint Air Point Air Water Underground Land On-site Off-site to Off-site 

Numbtr Chemical Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 
Pout:~ds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

51-14-9 Chlordane 96 660 0 95 0 0 755 0 155 
95 823 0 22 0 0 845 0 845 
94 1,300 0 13 0 0 1,313 0 1,313 
88 2,695 3 4 4,262 0 6,964 0 6,964 

7182-SO·S * Chlorine 96 1,119,170 65,308,331 465,787 74,196 312,638 67,280,122 21,045 67,301,167 

95 1,049,905 64,719,424 432,218 74,124 14,213 66,289,884 40,771 66,330,655 
94 1,297,509 58,578,266 502,396 74,311 63,097 60,515,579 15,133 60,530,712 
88 4,722,032 128,363,569 6,622,187 107,624 430,047 140,245,459 1,003,531 141,248,990 

10049·04·4 * Chlorine dioxide 96 20,395 1,189,230 0 0 0 1,209,625 0 1,209,625 
95 16,727 1,286,799 5 0 0 1,303,531 0 1,303,531 
94 16,914 1,484,137 0 0 0 1,501,051 2 1,501,053 

S8 1,277,556 10,973,494 2,350 0 41,000 12,294,400 41,750 12,336,150 

79·11·8 Chlo.:o.cetic aeld !}.6 5,620 812 2 0 250 6,684 255 6,939 
95 5,619 85S 11,121 0 0 !7,595 600 18,195 
94 5,983 710 10,178 0 950 17,821 603 18,424 
88 21,660 5,159 850 10 0 27,679 2,506 30,185 

108-90·7 Clllorobenzenc 96 775,735 402,361 2,086 68,701 5 1,248,888 106,844 1,355,732 
95 553,142 525,711 1,850 27,405 5 1,108,113 92,582 1,200,695 
94 746,012 702,475 2,206 72,000 16 1,522,709 94,624 1,617,333 
88 2,032,791 2,343,096 98,354 84,457 4,127 4,562,825 117,624 4,680,449 

7$·00·3 Cllloroethanc 96 1,130,568 1,422,692 285 92 0 2,553,637 0 2,553,637 
95 1,221,405 1,536,944 2,320 0 116 2,760,785 0 2,760,785 
94 1,285,967 1,641,444 767 110 147 2,928,435 8 2,928,443 
88 2,148,305 2,738,910 27,448 1,510 1 4,916,174 32,260 4,948,434 

6Ni6·3 Chlororonn 96 3,086,308 6,235,110 340,396 45,387 32,709 9,739,910 38,868 9,778,778 
95 3,333,191 6,942,723 330,352 33,276 4,297 10,643,839 6,636 10,650,475 
94 3,493,811 7,548,078 376,502 80,002 11,779 11,510,172 68,688 11,578,860 
88 7,790,990 18,197,619 1,114,965 36,000 68,647 27,208,221 143,124 27,351,345 

74·17·3 Cllloromelhane 96 772,463 3,685,312 803 99,705 80 4,558,363 392 4,558,755 

95 849,575 3,534,174 57,425 50,198 35 4,491,407 1,557 4,492,964 
94 1,002,143 3,917,650 59,653 50,707 15 5,030,168 1,565 5,031,733 
88 3,515,698 8,051,949 115,985 165,250 0 11,848,882 59,140 11,908,022 

107-30·2 Cllloromcthyl 96 199 2,642 7 0 0 2,848 70 2,!118 
methyl ether 95 11 2,854 10 0 0 2,875 70 2,!145 

94 11 2,728 5 0 0 2,744 70 2,814 
88 33 3,000 0 0 0 3,033 0 3,033 

- Cblorophenols 96 1,851 2,924 13 113,554 0 118,342 2,290 120,632 
9S 1,960 3,037 30 105,687 0 110,714 940 111,654 
94 1,991 6,630 39 94,236 1 102,897 383 103,280 
88 2,154 419 272 71,554 0 74,399 2 74,401 

126·99·1 Chloroprcne 96 112,905 913,190 5 120,000 8,640 1,154, 740 8,640 1,163,380 
95 109,218 874,670 0 60,000 5,104 1,048,992 7,102 1,056,094 
94 125,385 968,771 2 59,600 3,997 1,157,755 6,391 1,164,146 
88 234,228 1,713,780 287 68,792 0 2,017,087 0 2,017,087 

Note: Does not include detisted chemicals, chemicals added in 1990, 1991, 1994 and 1995, a1ummum oxtde, ammoma, hydrochlonc actd, and sulfuric 
acid, On-site Rcleascs from Section 5 and Off-site Releases from Section 6 (off-stte transfers to disposal) of Form R Breakdown of Underground 
Iqjcction !llld On-site Land Releases (for RCRA Subtitle C landfiUs) began in 1996 reporting year . 
..,Pesticide 
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Chapter 3- Year-to-Year Comparison of TRI Dab. 

Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment to POTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Chlordane 96 0 0 4,150 4,150 0 0 l 83 0 84 4,989 

95 0 0 5,150 5,150 0 0 0 95 0 95 6,090 
94 0 0 5,200 5,200 0 0 6 100 0 106 6,610 
88 NA NA NA NA NA NA 74,170 23 6,639 NA NA 

Chlonne 96 82,275,726 4,000 259,753,478 342,033,204 751,987 10,348 1,0ll,l85 567,079 0 2,340,599 411,400,655 

95 84,997,609 499 220,213,392 305,211,500 1,791,982 1,196 303,388 444,899 0 2,541,465 374,496,229 
94 81,815,961 1,303,020 220,121,041 303,240,022 2,832,926 4,310 343,537 838,752 5,005 4,024,530 367,708,233 
88 NA NA NA NA NA NA 2,995,501 3,100,697 0 NA NA 

Chlonne dtoxtde 96 2,242,600 0 50,907,468 53,150,068 0 0 0 16,000 0 16,000 54,522,783 
95 2,446,060 0 40,375,897 42,821,957 0 0 0 250 0 250 44,147,268 
94 2,388,780 0 69,813,113 72,201,893 0 0 0 296 0 296 73,723,716 
88 NA NA NA NA NA NA 0 2,650 0 NA NA 

Chloroacettc actd 96 42,416 0 1,636,910 1,679,326 0 0 251 1,250 0 1,501 1,686,206 
95 25,013 0 1,331,388 1,356,401 0 0 2,654 500 0 3,154 1,376,839 
94 38,482 0 1,229,602 1,268,084 0 250 5,406 1,015 0 6,671 1,289,574 
88 NA NA NA NA NA NA 6,900 10,727 0 NA NA 

Ch1orobenzene 96 5,742,719 2,870,143 ll,527,191 20,140,053 1,605,990 589,367 2,803,074 8,139 21,747 5,028,317 26,343,646 
95 9,123,869 1,978,757 11,231,684 22,334,310 1,017,180 1,367,467 1,726,505 2,169 0 4,ll3,321 27,410,267 
94 15,489,324 1,533,627 7,863,711 24,886,662 1,08~.976 625,394 1,ll9,835 1,922 0 2,832,127 29,209,528 
88 NA NA NA NA NA NA 4,925,431 578,774 0 NA NA 

Ch1oroethane 96 3,909,753 12,244,253 28,988,635 45,142,641 155,710 39,841 490,834 762 1,926 689,073 48,384,121 
95 2,321,094 13,500,359 28,073,797 43,895,250 156,726 46,034 490,733 760 0 694,253 47,348,783 
94 1,388,619 20,215,866 26,027,122 47,631,607 174,502 59,459 360,204 760 0 594,925 51,ll9,585 
88 NA NA NA NA NA NA 431,010 180 0 NA NA 

Chloroform 96 6,039,162 8,887,218 13,453,310 28,379,690 668,897 189,452 1,860,389 329,533 0 3,048,271 41,656,082 
95 5,138,816 17,187,219 17,351,138 39,677,173 175,944 103,428 1,644,237 418,401 0 2,342,010 52,626,590 
94 5,492,781 10,972,419 19,871,561 36,336,761 351,182 101,775 1,969,037 437,920 0 2,859,914 50,668,511 
88 NA NA NA NA NA NA 1,204,786 1,226,573 20,365 NA NA 

Chloromethane 96 2,999,190 4,492,933 12,991,668 20,483,791 0 6,223 253,067 9,758 0 269,048 25,480,331 
95 2,803,788 4,421,896 14,313,676 21,539,360 0 4,233 238,170 2,980 0 245,383 26,267,441 
94 2,333,832 3,794,405 12,100,977 18,229,214 0 7,239 358,585 2,242 0 368,066 23,631,941 
88 NA NA NA NA NA NA 45,292 54,223 0 NA NA 

Chloromethyl 96 0 0 8,220 8,220 0 0 0 0 0 0 11,137 
methyl ether 95 0 0 15,900 15,900 0 0 0 0 0 0 18,809 

94 0 0 14,600 14,600 0 0 0 0 0 0 17,406 
88 NA NA NA NA NA NA 0 0 0 NA NA 

Chlorophenols 96 2,486,786 0 207,215 2,694,001 0 670 8,698 0 0 9,368 2,822,844 
95 2,919,075 0 237,484 3,156,559 0 6,380 25,112 1,350 0 32,842 3,299,018 
94 2,822,928 0 230,113 3,053,041 17,232 0 26,914 1,494 0 45,640 3,221,039 
88 NA NA NA NA NA NA 1,970,910 2,650 0 NA NA 

Chloroprene 96 0 944,336 7,250,217 8,194,553 281,520 14,010 252,891 16,109 0 564,530 9,912,418 
95 0 26,280 4,233,572 4,259,852 481,972 9,105 126,850 11,571 0 629,498 5,939,325 
94 0 26,064 4,137,812 4,163,876 1,155,305 96,000 50,800 16,571 0 1,318,676 6,640,834 
88 NA NA NA NA NA NA 18,749 62,000 0 NA NA 
. Note· Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from Section 6 (excludmg 

off-stte transfers to diSposal) of Form R. Other Off-stte Transfers are transfers reported Without valid waste management codes Production-related Waste from 
Sectton 8 ofForm R (total excludes remedtal and catastropluc quanttttes) 
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~hapfer 3-Year-to-Year Comparison of TRIIlata 

Table 3-9. TRI On-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On·slte Releases Off-site 

Air Releases Total 

Fugltlveor Stack or Surface On-site Total Transfers On-and 

CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off-site 

Number Chemical Year Emissions Emissions Discharges Injection Releases Releases Disposal R-eleases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

1&97·4S·Ci * Cblorothlloull 96 12,307 3,423 22 0 1,670 17,422 253,395 270,817 

95 4,710 2,730 35 0 150 8,225 97,420 105,645 
94 1,472 2,668 21 0 250 4,4ll 227,473 231,884 
88 19,455 9,021 250 0 0 28,726 396,274 425,000 

7<140·47-:1 Chromium 96 353,248 135,244 574,092 9 765,351 1,827,944 4,985,681 6,813,625 
95 266,162 347,460 17,731 33 1,114,860 1,746,246 4,790,613 6,536,859 
94 476,887 166,222 20,745 48 1,174,905 1,838,~07 4,955,330 6,794,137 

88 369,217 195,579 75,192 2,249 9,280,857 9,923,094 10,442,555 20,365,649 

- Cbromlum 96 168,943 237,261 137,319 37,422 26,134,671 26,715,616 11,759,262 38,474,878 
compounds 95 175,001 405,230 137,235 60,747 21,445,118 22,223,33~ 16,823,294 39,046,625 

94 174,954 367,968 159,649 38,061 21,428,384 22,169,016 11,131,091 33,300,107 

88 257,115 505,7!15 326,027 52,653 30,934,406 32,075,!196 11,539,547 43,615,543 

569-64·2 c.r. Basic Green 4 96 0 s 0 0 0 5 0 5 
95 0 s 0 0 0 5 0 s 
94 0 10 0 0 0 10 0 10 
88 soo 250 0 0 0 150 250 1,000 

989·31·1 C.1. B.u!e Red I 96 0 0 0 0 0 0 668 668 
95 0 0 0 0 0 0 668 668 
94 4 4 0 0 0 8 668 676 
88 No reports received 

16071~ C.I.Dircct 96 No reports receiVed 
Bl'llWll 95 95 0 0 0 0 0 0 0 0 

94 No reports recetved 

ss No reports received 

2832-40·& C.I. Disperse 96 392 60 28 0 0 480 594 1,074 
Yellow 3 95 450 0 27 0 0 477 1,061 1,538 

94 238 0 26 0 0 264 2,597 2,861 
88 398 0 302 0 0 700 899 1,599 

11·88·9 C.l. Food Red 15 96 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 
94 0 0 0 0 0 0 0 0 
88 250 0 0 0 0 250 0 250 

3111-97·6 CJ.Solvent 96 No reports teCCIVed 
0mJllC7 95 No reports received j 

94 0 0 0 0 0 0 350 350 

88 No reports recetved 

97·56-3 C.LSolvent 96 No reports recetved 
Ycllow3 95 0 0 0 0 0 0 0 0 

94 No reports receiVed 
88 250 0 0 0 0 250 0 250 

842.01·9 C.l.Solveat 96 No reports received 
Yellow 14 95 No reports rece1ved 

94 No reports recetved 
88 0 0 0 0 0 0 0 0 

Note: Does not mclude dehsted chemicals, chetmcals added m 1990, 1991, 1994 and 1995, alummum oxtde, ammoma, hydrochlonc aclCl, and sulfunc 
acid. On·sltc Releases from SectionS and Off-site Releases from Section 6 (off-site transfers to disposal) of Fonn R. Breakdown of Underground 
Iqjcctlon and On-site Land Releases (for RCRA Subbtle C landfills) began in 1996 reporting year. 
*Pcsllclde 
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Chaptsr 3- Year-to-Year Compartson of TRJ ~ 
Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste,1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other · Waste Production-
" Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemtcal Year On-site On-site On-site ment to Recyciiog Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Chlorothaloml 96 5,208 0 25,902 31,110 148 0 274,590 1,459 0 276,197 568,381 

95 5,339 0 24,716 30,QSS 0 2,564 141,072 1,264 0 144,900 274,594 

94 5,243 0 4,823 10,066 0 IS 1,5$1 505 0 8,071 248,875 

88 NA NA NA NA NA NA 3,660 541 0 NA NA 

Chrom1um 96 30,287,624 34,195 317,369 30,639,188 82,655,975 1,109 643,205 49,915 5,441 83,355,645 124,633,699 

95 29,870,462 9,781,278 398,204 40,049,944 95,324,323 131,060 2,323,968 50,626 5 97,829,982 14?,601,783 

94 39,401,588 59,818 585,749 40,047,155 109,947,008 26,534 493,291 73,730 88,015 110,628,578 160,288,818 

88 NA NA NA NA NA NA 1,218,879 414,983 816,778 NA NA 

Cbrom1um 96 25,668,394 27,254 5,417,810 31,113,458 31,270,685 55,259 3,327,978 247,125 0 34,901,047 105,639,489 

compounds 95 36,671,498 44,280, 94,214,040 130,929,818 37,281,624 70,227 3,188,159 308,616 32,950 40,881,576 212,626,985 

94 36,200,636 65,702 78,535,679 114,802,017 39,195,007 67,481 4,870,079 356,674 0 44,489,241 192,739,335 

88 NA NA NA NA NA NA 2,660,432 1,678,116 414,494 NA NA 

C I Baste Green 4 96 0 0 100 100 0 0 11,499 0 0 '11,499 609 

95 0 0 110 110 0 0 499 0 0 499 619 

94 0 0 0 0 0 0 499 0 0 499 509 

88 NA NA NA NA NA NA 0 1,320 0 NA NA 

C.I Baslc Red I 96 0 0 0 0 0 40 248 15 0 303 971 
95 0 0 0 0 0 250 250 250 0 750 1,011 
94 0 0 0 0 0 114 132 274 0 520 960 
88 No reports received 

CI Direct 96 No reports recetved 
Brown9S 95 0 0 0 0 0 0 0 5 0 5 0 

94 No reports recetved 
88 No reports received 

CI Dtsperse 96 0 0 0 0 0 () () 5,891 0 5,891 6,960 
Yellow 3 95 0 0 1,061 1,061 0 0 0 5,194 0 5,194 7,660 

94 0 0 2,496 2,496 0 0 0 2,488 0 2,488 7,840 

88 NA NA NA NA NA NA 0 0 0 NA NA 

C I Food Red IS 96 0 0 0 0 0 0 0 5 0 5 0 

95 0 0 0 0 0 0 0 5 0 s 0 
94 0 0 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA 0 0 0 NA NA 

C.LSolvent 96 No reports receiVed 
Orange? 95 No reports rece~.ved 

94 450 0 0 450 0 0 0 284 0 284 1,084 
88 No reports recetved 

C I Solvent 96 No reports recetved 
Yellow3 95 0 0 0 0 0 0 0 0 0 0 0 

94 No reports recetved 
88 NA NA NA NA NA NA 0 0 0 NA NA 

C I Solvent % No reports teeeiVed 
Yellow14 95 No reports recetved 

94 No reports recetved 

88 NA NA NA NA NA NA 0 0 0 NA NA 

Note: Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from Section 6 (ex:cludmg 
off-site transfers to disposal) of Form R Other Off-s1te Transfers are transfers reported without valtd waste management codes. Production-related Waste :from 
Sectton 8 ofForm R (total excludes remedial and catastrophic quantittes) 
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~hapter 3-v .. r.to-Y .. r Comparison of TR/ Date 

Table 3-9. TRIOn-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off-site 
Air Releases Total 

Fugitive or Staekor Surface On-site Total Tl'ansfers On-and 
CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off-site 

Number Cbcmtcat Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

7<140·41·4 Cobalt 96 19,372 13,129 4,330 0 66,736 103,567 139,708 243,275 
95 13,903 21,333 17,295 0 48,334 100,865 189,432 290,297 
94 21,931 23,629 6,824 0 35,030 87,414 154,962 242,376 
88 22,439 21,566 16,744 0 213,204 273,953 226,686 500,639 

- Cobalt compounds 96 3,994 26,931 27,960 15,917 220,634 295,436 559,381 854,817 
95 5,948 22,388 70,392 22,657 180,417 301,802 265,072 566,874 
94 10,723 22,295 106,479 1,750 133,602 274,849 4JJ,596 686,445 
88 II,OSI 45,329 63,662 18,500 38,960 177,532 253,578 431,110 

7440·50·1 • Copper 96 4,316,839 707,505 46,778 41,032 3,353,008 8,465,162 14,493,597 22,958,759 
95 459,847 742,889 43,233 29,787 1,672,083 2,947,839 13,662,926 16,610,765 
94 408,423 789,551 55,980 19,944 996,963 2,270,861 12,886,324 15,157,185 
88 320,707 1,204,354 ll5,631 15,651 10,466,175 12,122,518 15,152,628 27,275,146 

- Copp« compounds 96 1,198,319 666,754 62,013 313,376 48,067,716 50,308,178 6,935,031 57,243,209 
95 1,498,263 1,185,959 84,849 264,852 40,657,368 43,691,291 7,246,434 50,937,725 
94 3,240,343 2,132,773 85,954 214,308 41,698,098 47,371,476 9,993,952 57,365,428 
88 2,336,180 821,017 185,292 165,957 29,683,607 33,192,053 9,319,212 42,511,265 

120·71-8 p·Crcsidine 96 1,665 1,800 0 0 0 3,465 0 3,465 
95 1,706 2,900 0 0 0 4,606 2,200 6,806 
94 881 130 81 0 so 1,142 3,000 4,142 
88 5,400 1,680 250 0 750 8,080 4,700 12,780 

101·39·4 " m.Cn:sol 96 20,830 20,394 1,633 520,000 0 562,857 1,413 564,330 
95 28,042 19,958 1,675 680,000 0 729,675 3,218 732,893 
94 35,097 18,973 4,072 610,000 0 668,142 15,923 684,065 
88 5,860 12,572 283 0 455 19,170 13,503 32,673 

95·41·1 o·Cresol 96 1,998 6,293 845 440,000 0 449,136 4,257 453,393 
95 4,077 8,348 82 590,000 0 602,507 5,257 607,764 
94 12,085 3,359 1,990 660,000 0 677,434 8,335 685,769 
88 45,557 44,236 448 0 1,667 91,908 12,458 104,366 

106·44·5 p-Crcsol 96 24,607 17,189 825 262,500 361 305,482 13,462 318,944 
95 26,764 18,669 1,066 342,500 0 388,999 3,168 392,167 
94 34,350 31,783 2,020 301,900 0 370,053 10,617 380,670 
88 6,286 634,417 1,143 152,000 62,291 856,137 643 856,780 

1319·77-3 Cresol (mixed 96 284,120 1,398,346 10,114 711,056 1,969 2,405,605 20,245 2,425,850 
Isomers) 95 339,937 1,266,623 15,011 648,882 2,350 2,272,803 47,059 2,319,862 

94 359,443 1,447,089 11,607 808,900 4,828 2,631,867 71,541 2,703,408 
88 400,427 378,678 6,764 1,804,060 4,512 2,594,441 483,488 3,077,929 

9S·82·S C'umcne 96 565,522 1,008,756 1,042 3,267 6,850 1,585,437 5,006 1,590,443 
95 710,170 1,158,941 1,490 9,403 1,102 1,881,106 70,457 1,951,563 
94 835,164 1,236,577 6,369 8,940 942 2,087,992 25,761 2,ll3,753 
88 2,160,!67 3,079,791 3,201 30,165 8,591 5,281,915 83,287 5,365,202 

80-15·9 Cumcnc 96 35,755 11,241 26 180,169 6,300 233,491 11,147 244,638 
hydro peroxide 95 51,819 21,079 68 280,000 3,400 356,366 68,728 425,094 

94 78,772 57,806 176 280,000 2,500 419,254 71,597 490,851 -88 178,787 13,736 1,784 371,000 250 565,557 22,944 588,501 

Note: Docs not include delisted chemicals, chemicals added in 1990, 1991, 1994 and 1995, alummum oxtde, ammoma, hydrochlonc actd, and sulfuric 
acid. On·sltc Releases from Section 5 and Off-site Releases from Sectton 6 (off-site transfers to diSposal) of Fonn R Breakdown of Underground 
Injection and On·site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year 
*Pcstlc:idll 
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Chapter 3- Yeal'-to-Year Comparison ofTRt. 

Table 3w9. TRI Other Onwsite Waste Management, Transfers OffwSlte for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chem1cal Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Cobalt 96 3,778,210 0 147,007 3,925,217 6,699,148 0 21,256 6,533 47,000 6,773,937 11,312,611 

95 3,573,917 0 379,265 3,953,182 9,962,672 10 21,575 17,095 0 10,001,352 15,934,148 

94 3,129,055 0 165,446 3,294,501 9,140,347 5 848,470 21,855 0 10,010,677 15,867,916 

88 NA NA NA NA NA NA 27,673 8,843 27,823 NA NA 

, Cobalt compounds 96 215,762 0 1,107,761 1,323,523 1,940,354 2,020 105,173 7,433 0 2,054,980 4,221,216 

95 222,882 0 1,394,877 1,617,759 1,533,439 1,854 83,042 8,063 0 1,626,398 3,800,271 

94 524,605 0 713,923 1,238,528 1,472,975 1,893 112,921 8,446 5,949 1,602,184 3,493,602 

88 NA NA NA NA NA NA 88,079 28,369 263 NA NA 

Copper 96 737,221,219 123,097 41,621,864 778,966,180 539,187,912 63,810 1,224,559 370,317 1,004 540,847,602 1,353,885,321 

95 637,552,730 506 42,497,780 680,051,016 535,501,327 45,426 1,155,022 197,633 500 536,899,908 1,241,896,665 

94 621,435,903 1,000 35,342,238 656,779,141 549,481,338 38,402 1,141,554 141,219 8,274 550,810,787 1,219,890,870 

88 NA NA NA NA NA NA 4,066,439 313,756 1,568,263 NA NA 

Copper compounds 96 189,656,521 59 5,817,034 195,473,614 194,626,529 19,948 1,884,588 156,261 17,159 196,704,485 456,506,872 

95 215,008,080 0 60,463,597 275,471,677 185,233,297 26,764 2,020,510 164,003 505 187,445,079 515,268,856 

94 259,442,385 0 164,445,063 423,887,448 150,229,819 64,615 2,149,528 148,183 199,764 152,791,9()9 655,687,102 

88 NA NA NA NA NA NA 5,931,794 437,156 1,670,071 NA NA 

p-Crestdme 96 0 0 0 0 0 0 1,600 38,697 0 40,297 44,162 

95 0 0 0 0 0 0 13,000 41,6!1 0 54,611 58,417 

94 0 0 1,063 1,063 0 0 2,200 28,896 0 31,096 36,114 

88 NA NA NA NA NA NA 0 37,750 0 NA NA 

m-Creso1 96 2,104,414 789,240 229,581 3,123,235 820,576 38,925 24,217 3,261 0 886,979 4,578,595 

95 2,309,373 615,425 329,024 3,253,822 1,503,813 17,854 81,671 7,837 0 1,611,175 5,600,600 

94 2,204,055 578,235 250,558 3,032,848 684,191 21,207 48,433 14,624 0 768,455 4,441,965 

88 NA NA NA NA NA NA 125,737 7,165 0 NA NA 

a-Cresol 96 97,068 299,260 196,840 593,168 8 53,235 12,421 41,234 0 106,898 1,152,884 

95 171,098 304,801 184,032 659,931 3,888 320 34,578 85,123 0 123,909 1,392,082 

94 178,409 486,957 170,623 835,989 4,178 11,520 27,062 99,457 0 142,217 1,663,266 

88 NA NA NA NA NA NA 75,565 40,703 2,500 NA NA 

p-Creso1 96 90,880 430,589 468,502 989,971 500,574 115,535 20,308 388,390 0 1,024,807 2,335,909 

95 137,136 454,288 226,234 817,658 900,001 58,381 54,724 931,786 0 1,944,892 3,154,982 

94 169,555 518,695 170,207 858,457 450,009 44,592 32,831 1,723,189 0 2,250,621 3,487,312 

88 NA NA NA NA NA NA 26,377 744,568 250 NA NA 

Cresol (miXed 96 502,345 4,573,476 14,730,070 19,805,891 388,055 558,963 274,727 61,307 0 1,283,052 23,349,769 

lSO!IlCI'S) 95 1,052,270 5,045,270 8,558,967 14,656,507 187,657 597,791 1,082,227 79,401 0 1,947,076 18,828,100 

94 1,680,845 4,071,623 7,757,585 13,510,053 337,998 577,126 257,485 62,226 0 1,234,835 17,325,871 

88 NA NA NA NA NA NA 847,303 358,242 8,738 NA NA 

Cumene 96 16,061,751 9,440,085 38,743,335 64,245,171 153,825 1,191,125 88,661 29,547 0 1,463,158 67,186,433 

95 17,285,493 6,815,013 6,951,773 31,052,279 57,755 !,381,089 146,451 26,657 0 1,611,952 34,711,941 

94 14,355,165 5,680,434 7,480,372 27,515,971 96,410 627,986 186,863 24,194 0 935,453 30,693,309 

88 NA NA NA NA NA NA 126,382 203,279 0 NA NA 

Cumene 96 0 0 543,481 543,481 0 12 1,937 175,887 0 177,836 1,016,533 
hydtoperoxtde 95 0 0 482,755 482,755 0 6 4,062 17,343 0 21,411 938,956 

94 0 0 796,774 796,774 0 738 2,353 768 0 3,859 1,298,297 

88 NA NA NA NA NA NA 2,572 5,250 0 NA NA 

Note Other On-site Waste Management from SectJ:on 8 and Transfers Off-site for Further Waste Management from Section 6 (excludmg 
off-s1te transfers to dmposal) of Form R Other Off-site Transfers are transfers reported wtthout vahd waste management codes. Production-related Waste from 
Sectlon 8 of Form R (total excludes remedtal and catastropluc quantitles) 
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IIJ:r:apter 3- Year-U>-Year Compadson of TRI Data 

Table 3-9. TRIOn-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off-site 
Air Releases Total 

Fugitive or Stack or Surface On-site Total Transfers On-and 
CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off-site 

Number Chemical Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

135·20·6 Cupferron 96 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 
94 2 9 0 0 0 11 0 11 
S8 140 780 0 0 0 920 0 920 

- Cyanide compounds 96 125,836 723,335 107,054 3,477,384 76,101 4,509,710 95,181 4,604,891 
95 168,727 905,434 89,466 4,429,640 18,580 5,6Il,847 149,438 5,761,285 
94 125,281 901,153 102,633 3,239,418 13,955 4,382,440 142,896 4,525,336 
88 525,618 721,774 195,244 3,707,326 107,208 5,257,170 581,430 5,838,600 

I 10·12-1 Cyclohcunc 96· 2,964,377 3,851,714 23,595 314,855 5,552 7,160,093 107,106 7,267,199 
95 3,496,665 4,590,835 19,108 238,200 10,809 8,355,617 105,429 8,461,046 
94 3,567,580 5,164,858 32,012 192,409 18,138 8,974,997 25,359 9,000,356 
88 5,278,415 8,706,227 20,071 334,471 38,190 14,377,374 211,575 14,588,949 

94·7$·7 • 2,<4-D (acetic acid) 96 2,218 3,771 832 0 255 7,076 6,017 13,093 
95 2,580 4,308 1,083 250 4,325 12,546 17,430 29,976 
94 5,797 3,772 133 250 300 10,252 96,785 107,037 
88 3,289 3,731 549 3,789 38,000 49,358 68,422 117,780 

t 163·19·$ Dccabcomodlphenyl 96 13,728 31,880 3,675 0 200,838 250,121 620,047 870,168 
oxide 95 17,378 21,905 3,846 11 201,698 244,838 686,811 931,649 

94 16,151 153,971 1,958 40 298,191 470,311 990,381 1,460,692 
88 7,500 22,104 500 292 21,450 51,846 555,181 607,027 

61$-05-4 2,4-Dwnioollnlsok: 96 No reports received 
95 No reports rece1ved 
94 No reports received 
88 0 0 0 0 0 0 0 0 

JPIS6-41·7 2,<4-Diamioollnlsole 96 No reports received 
sulf>llc !IS No reports receiVed 

94 No reports rece&ved 
88 0 0 0 0 0 0 0 0 

101·10·4 4,4'·Diamlno- 96 9 7 182 0 0 198 53 251 
d!phenyl ether 95 5 IS 359 0 0 382 120 502 

94 14 102 1,653 0 12 1,781 122 1,903 
88 0 216 585 0 0 801 142 943 

!15·80·7 2,.C·Diaminotolucnc 96 211 1,364 0 0 0 1,575 0 1,575 
95 250 250 0 0 0 500 0 soo 
94 250 1,767 0 0 0 2,017 0 2,017 
88 2,900 88 250 0 0 3,238 0 3,238 

2S376·.CS.S Diamlnotoluenc 96 10,404 6,845 590 7,600 10 25,449 23,286 48,735 
(mixed Isomers) 95 4,372 5,222 5,522 7,050 55 22,221 28,625 50,846 

94 15,213 6,500 3,666 7,700 57 33,136 9,719 42,855 
88 15,202 5,895 3,288 174,000 295 1!18,680 289,591 488,271 

132·64-9 Dlbcnz.ofuran 96 22,012 17,242 62 0 265 39,581 28,986 68,567 
95 12,284 6,420 2,843 0 220 21,767 19,824 41,591 
94 15,416 9,070 41 0 1,589 26,116 26,616 52,732 
88 46,687 24,406 1,510 0 9,929 82,532 181,799 264,331 

Note: Does not include delisted chemicals, chemicals added m 1990, 1991, 1994 and 1995, alummum oxtde, ammonia, hydrochloric actd, and sulfunc 
acid, Oa·slte Releases from Section 5 and Off-site Releases from Section 6 (off-stte transfers to disposal) of Fonn R Breakdown of Underground 
fnjt\:tion and On-site Land Releases (for RCRA Subtitle C landfills) began m 1996 reporting year 
*Pestlddc 
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Cha~r 3- Year-to-Year Comparison of TRI D!at 
Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste,1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Cupferron 96 0 679 0 679 0 0 90 0 0 90 769 

95 0 0 0 0 0 0 5,648 0 0 5,648 5,648 
94 0 0 0 0 0 17,811 0 78 0 17,889 17,900 

88 NA NA NA NA NA NA 4,275 780 0 NA NA 

Cyantde compounds 96 588,476 120,114 10,946,174 11,654,764 31,823 22 404,941 236,134 0 612,920 16,757,529 
95 664,976 19,000 9,103,523 9,787,499 25,208 3,523 481,387 230,705 500 741,323 16,220,623 
94 720,386 54,000 11,905,939 12,680,325 26,218 8,094 417,807 164,436 9,104 625,659 17,702,907 

88 NA NA NA NA NA NA 1,964,387 1,162,387 150,909 NA NA 

Cyclohexane 96 61,438,279 8,021,506 33,944,668 103,404,453 507,862 2,657,437 1,800,730 8,400 6,909 4,981,338 ll6,046,627 
95 54,772,521 10,345,060 23,801,493 88,919,074 1,589,125 16,825,499 1,058,702 5,022 0 19,478,348 105,309,693 
94 61,583,742 14,348,519 18,729,599 94,661,860 1,532,896 2,689,551 2,4!6,126 17,888 0 6,656,461 109,849,256 

88 NA NA NA NA NA NA 2,691,889 146,667 37,400 NA NA 

2,4-D (acetic actd) 96 78,758 0 25,360 104,118 0 0 31,635 263 0 31,898 138,148 

95 29,200 0 23,780 52,980 0 0 31,590 20 0 31,610 105,065 
94 66,526 0 16,416 82,942 0 0 45,410 38 0 45,448 170,498 
88 NA NA NA NA NA NA 23,335 27,952 0 NA NA 

Decabromodtphenyl 96 902,477 0 48,973 951,450 117,679 4,881 53,022 265,560 0 441,142 2,260,569 
oxtde 95 992,673 0 32,138 1,024,811 139,936 18,826 64,977 249,108 0 472,847 2,426,235 

94 1,049,121 0 32,504 1,081,625 169,003 30,860 64,923 396,137 0 660,923 2,995,825 
88 NA NA NA NA NA NA 76,150 19,090 1,284 NA NA 

2,4-Dil!lllllloamsole 96 No reports received 
95 No reports receiVed 
94 No reports recerved 
88 NA NA NA NA NA NA 0 250 0 NA NA 

2,4-Dil!lllllloantsole 96 No reports recetved 
sulfate 95 No reports recetved 

94 No reports recetved 
88 NA NA NA NA NA NA 0 250 0 NA NA 

4,4' .. Dtammo- 96 0 0 140 140 0 0 9,975 5 eo 9,980 10,360 
dtphenyl ether 95 0 0 4,929 4,929 0 0 380,169 s 0 380,174 385,595 

94 11,210 0 
1 

l5,028 26,238 0 0 9,574 10 0 9,584 37,711 
88 NA NA NA NA NA NA 0 179 0 NA NA 

2,4-Dlammotoluene 96 0 0 66,836 66,836 0 0 279 0 0 279 68,690 
95 0 0 7,192 7,192 0 0 29,774 0 0 29,774 37,621 
94 0 0 23,406 23,406 0 480 64,350 0 0 64,830 90,280 
88 NA NA NA NA NA NA 0 1,200 0 NA NA 

Dtammoto1uene 96 0 4,731,680 442,162 5,173,842 0 2,712,895 219,120 95,849 0 3,027,864 9,117,854 
(mtxed tsomers) 95 0 755,917 362,357 1,118,274 0 386,996 1,925,458 8,720 0 2,321,174 3,476,562 

94 0 3,218,550 1,204,855 4,423,405 321 354,950 507,953 160,640 0 1,023,864 5,492,594 
88 NA NA NA NA NA NA 456,114 2,951 250 NA NA 

Dtbenzofuran 96 183,852 190 491,323 675,365 4,601 500 132 500 0 5,733 738,244 
95 74,646 113 405,125 479,884 27,735 270 42 503 0 28,550 544,075 
94 93,923 11,000 56,711 161,634 26,485 0 135 508 0 27,128 232,573 
88 NA NA NA NA NA NA 51,985 47,726 250 NA NA 

Note Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from Section 6 (excludmg 
off-site transfers to disposal) of Form R OtherOff-stte Transfers are transfers reported without valid waste management codes Production-related Waste from 
Section 8 of Form R (total excludes remedial and catastroplnc quantities) 
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I'IIlihapter 3- Year-to-Year Comparison ofTRJ Data 

Table 3·9. TRIOn--site and Off--site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-s1te Releases Off-site 
Air Releases Total 

Fugltheor Stack or Surface On-site Total Transfers On-and 
CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off-site 

N11mber Chemical Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

106·93·4 1,2·D lbromoethane 96 6,503 2,207 7 24 I 8,742 0 8,742 
95 7,858 4,514 306 0 256 12,934 3 12,937 
94 11,417 3,995 2,788 12 325 18,537 251 18,788 
88 34,119 29,223 I,Oll 6,882 259 71,494 27,924 99,418 

84·74·2 Dlbutyl phthalate 96 10,300 74,826 452 180,000 313 265,891 25,217 291,108 
95 24,984 99,248 3,981 390,000 1,402 519,615 25,920 545,535 
94 27,7S7 65,298 2,327 280,000 750 376,162 68,502 444,664 
88 169,836 34,222 14,339 350,000 6,395 574,792 113,068 687,860 

9S·SO·I 1,2-Dlchlorobcnzene 96 186,171 101,181 5,324 4,900 384 297,960 17,759 315,719 
95 151,821 119,701 3,7S9 26,000 11,521 312,832 28,228 341,060 
94 98,285 147,364 2,812 2,900 24,287 275,648 38,095 313,743 
88 206,071 324,463 11,624 20,000 13,354 575,513 38,266 613,779 

541·13-1 t,3-DI<:blorobell%ene 96 1,743 3,375 897 0 0 6,015 0 6,015 
95 2,975 4,553 526 0 0 8,054 0 8,054 
94 1,565 8,207 541 0 0 10,319 0 10,319 
88 5,782 9,500 1,281 0 0 16,563 290 16,853 

106-46·7 * 1,4·Dicblorobcnzene 96 93,651 142,851 1,881 2,000 480 240,863 0 240,863 
95 118,239 126,323 1,287 0 3,100 248,949 3,328 252,277 
94 114,935 142,276 1,595 2,000 1,100 261,906 0 261,906 
88 103,870 1,787,549 6,153 4,000 1,300 1,902,872 750 1,903,622 

2S3l1·22-6 Dlelllorobenzene 96 239 13,808 0 0 0 14,047 10 14,057 
(mlxed bomcrs) 95 210 5,233 0 0 0 5,443 9 5,452 

94 316 3,726 0 0 0 4,042 9 4,051 
88 20,169 143,515 40 0 0 163,724 19,672 183,396 

91-94·1 3,3'-Dicbloro· 96 1 1 0 0 0 2 5,550 5,552 
benzidine 95 5 6 0 0 0 11 2,400 2,411 

94 5 5 0 0 0 10 1,255 1,265 
88 250 5 752 0 0 1,007 209,785 210,792 

75·27-4 Dlcblorobromo- 96 0 2,400 0 0 110 2,510 0 2,510 
methane 95 0 2,300 0 0 50 2,350 0 2,350 

94 0 0 0 0 0 0 0 0 
88 13,440 0 0 0 0 13,440 0 13,440 

107·06·2 1,2-Dlcblorocthane 96 434,047 610,525 1,848 5,126 25,250 1,076,796 91,249 1,168,045 
95 582,589 651,808 5,194 24,339 256 1,264,186 23,671 1,287,857 
94 667,791 1,204,381 7,501 34,296 15 1,913,984 75,642 1,989,626 
88 1,574,325 3,040,854 40,527 1,452,084 2,166 6,109,956 166,131 6,276,087 

H0·59·0 1,2-Diehlorocthylcne 96 3,075 5,119 37 0 0 8,231 0 8,231 
95 3,907 4,620 270 0 0 8,797 0 8,797 
94 7,796 7,813 23 0 0 15,632 6 15,638 
88 16,552 109,926 95 0 1 126,574 87,614 214,188 

7S·09·2 Dlchlocometbanc 96 21,519,922 31,900,543 10,060 749,507 4,957 54,184,989 116,409 54,301,398 
95 23,064,126 34,905,0:22 28,620 1,140,335 2,064 59,140,167 176,467 59,316,634 
94 25,350,704 38,217,450 52,289 960,942 50,845 64,632,230 314,976 64,947,206 
88 49,679,087 79,480,442 349,960 1,478,833 157,156 131,145,478 10,154,983 141,300,461 

Note: Does not mclude deliSted chenucals, chenucals added m 1990, 1991, 1994 and 1995, alummum oxtde, ammoma, hydrochloric actd, and su1func 
Rid, On-site Rcleases from SectionS and Off-site Releases from Section 6 (off-site transfers to dlsposal) of Form R Breakdown of Underground 
Jqjeclion and On-site Umd Releases (for RCRA Subtitle C landfills) began m 1996 reporting year. 
"'Pestle! de 
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Chapter 3- Year-to-Year Comparison of TRI 

Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production-
related Waste, 1988 and 1994-1996, Continued • 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 
Chemical Year On-site On-site On-site ment toRecycUng Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

1,2-D•bromoetbane 96 0 0 11,202 11,202 0 3,301 27,431 0 0 30,732 50,530 

95 0 60 34,174 34,234 0 18 12,467 5 0 12,490 118,458 

94 5,015 1,800 13,532 20,347 116 2 73,737 0 0 73,855 90,170 

88 NA NA NA NA NA NA 5,937 253 0 NA NA 

D1buty1 pblhalate 96 46,139 333,566 121,193 500,898 13,360 139,274 108,022 6,323 0 266,979 1,057,185 

95 51,458 1,060,538 314,761 1,426,757 26,704 175,700 104,738 5,294 0 312,436 2,145,916 

94 41,908 281,706 146,432 470,046 23,901 239,872 159,366 4,228 0 427,367 1,327,615 

88 NA NA NA NA NA NA 157,156 36,523 1,618 NA NA 

1,2-D•chlorobenzene 96 6,431,032 612,089 318,912 7,362,033 2,890,994 587,976 2,685,125 4,368 0 6,168,463 13,824,617 

95 5,527,161 344,610 172,717 6,044,488 3,626,506 767,516 2,658,651 6,481 0 7,059,154 12,774,401 

94 4,471,061 303,389 168,885 4,949,335 2,518,203 771,347 2,153,033 20,607 0 5,469,190 10,708,752 

88 NA NA NA NA NA NA 1,947,856 64,118 53,683 NA NA 

1,3-Dlchlorobenzene 96 1,793 0 9 1,802 884 0 1,489 796 0 3,169 11,002 

95 5,068 0 10 5,078 1,130 0 3,102 1,401 0 5,633 18,437 

94 823 44,000 14 44,837 7,632 0 1,858 0 0 9,490 63,976 

88 NA NA NA NA NA NA 250 40 0 NA NA 

1,4-Dtchlorobenzene 96 4,249,806 354,424 130,406 4,734,636 0 12,038 509,105 79 0 521,222 5,496,709 

95 5,355,345 42,157 73,030 5,470,532 35,020 7,081 624,348 5 0 666,454 6,390,445 

94 5,373,248 19,398 26,180_ 5,418,826 7,531 2,730 272,784 3,303 0 286,348 5,925,804 

88 NA NA NA NA NA NA 138,132 37,997 0 NA NA 

Dichlorobenzene 96 0 595,086 260,043 855,129 0 13,115 20,133 0 0 33,248 902,613 

(m1Xed tsomers) 95 0 266,997 79,032 346,029 0 5,175 3,684 0 0 8,859 360,330 

94 0 20,649 26,032 46,681 0 2,566 211 0 0 2,777 53,003 

88 NA NA NA NA NA NA 104,706 182,663 {) NA NA 

3,3'-Dichloro- 96 0 0 6,000 6,000 0 0 46,000 250 0 46,250 57,400 

b=dme 95 0 0 14,000 14,000 0 22,000 1,600 250 0 23,850 40,301 

94 0 0 19,435 19,435 0 12,000 14,500 260 0 26,760 47,106 
88 NA NA NA NA NA NA 14,420 617 0 NA NA 

D1chlorobromo- 96 0 0 {) 0 0 0 0 0 0 0 2,500 
methane 95 0 {) 0 0 0 0 0 0 0 {) 2,300 

94 0 0 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA 0 0 0 NA NA 

1,2-Dmhloroetbane 96 47,818,476 49,048,528 48,491,110 145,358,ll4 16,957,172 1,085,108 926,243 6,369 0 18,974,892 165,469,049 

95 59,314,824 32,517,232 74,728,291 166,560,347 15,120,314 592,769 1,953,356 12,846 0 17,679,285 187,166,011 

94 33,973,210 32,728,879 64,344,004 131,046,093 15,625,934 636,747 1,180,057 11,853 0 17,454,591 150,452,423 

88 NA NA NA NA NA NA 1,617,555 1,477,242 228,000 NA NA 

1,2-Dtcb1oroe!hylene 96 620,000 1,560,000 1,828,252 4,008,252 3,109 0 8,701 0 0 11,810 4,051,845 

95 310,000 2,871,400 4,680,089 7,861,489 6,200 0 2,234 0 0 8,434 7,878,334 

94 510,000 2,426,000 4,430,024 7,366,024 2,400 26,100 28 0 0 28,528 7,409,648 

88 NA NA NA NA NA NA 125,744 0 0 NA NA 

D1chloromethane 96 ll2,064,937 5,598,974 23,207,510 140,871,421 11,799,944 3,005,556 11,903,667 640,294 1,815,884 29,165,345 223,690,940 
95 84,922,346 5,240,223 25,514,607 115,677,176 14,298,727 3,344,770 10,893,108 799,579 2,140 29,338,324 204,254,965 

94 60,311,603 12,358,018 18,985,711 91,655,332 20,830,237 3,'~80,724 !1,515,906 824,947 6,817 36,958,631 198,579,448 

88 NA NA NA NA NA NA 11,198,082 1,831,154 1,089,604 NA NA 

Note Other On-site Waste Management from Sect10n 8 and Transfers Off-site for Further Waste Management from Section 6 (excludmg 
off-stte transfers to disposal) ofFonn R Other Off-stte Transfers are transfers reported without vahd waste management codes Production-related Waste from 
Sectton 8 ofFonn R (total excludes remecbal and catastrophiC quantities) 
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lrlr~hapter 3- Year-to-Year Comparison of TRJ DaiB. 

Table 3-9. TRIOn-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off-site 
Air Releases Total 

Fugitive or Stack or Surface On-site· Total Transfers On-and 

CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off·slte 
Numbet' Chemical Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

120·83·2 2,4-D!chlorophenol 96 2,705 412 53 15,390 0 18,560 0 18,560 
95 3,173 407 245 15,900 0 19,725 0 19,725 
94 3,045 794 61 10,860 0 14,760 1,815 16,575 
88 535 868 107 17,700 2 19,212 350 19,562 

7S·S7·S 1,2-Dlchloropropone 96 224,371 290,057 1,855 0 ISO 516,433 5,330 521,763 
95 235,605 380,865 4,344 0 20 620,834 1,364 622,198 
94 303,857 405,690 3,609 215 12 713,383 699 714,082 
88 315,478 1,079,826 23,785 0 3,400 1,422,489 1,131 1,423,620 

$42·75·6 * 1,3·Dichloro· 96 8,686 761 1,270 0 0 10,717 0 10,717 
propylene 95 20,801 10,466 193 0 0 31,460 0 31,460 

94 21,509 3,161 86 0 0 24,756 0 24,756 
88 39,790 14,800 250 0 0 54,840 0 54,840 

62·73·7 * D1chlorvos 96 s 250 5 0 0 260 1,228 1,488 
95 5 250 5 0 0 260 250 510 
94 768 513 s 0 0 1,286 7,037 8,323 
88 1,050 0 0 0 0 1,050 505 1,555 

115·32·2 • Dicofo1 96 460 0 0 0 0 460 250 710 
95 500 250 0 0 0 750 250 1,000 
94 255 0 0 0 0 255 0 255 
88 593 750 0 0 0 1,343 15,786 17,129 

111-42·2 Diethanolamlnc 96 331,728 144,835 165,714 16,211 42,170 700,658 82,106 782,764 
95 272,197 87,930 302,582 18,502 40,399 721,610 453,857 1,175,467 
94 193,558 99,981 222,337 81,164 169,713 766,753 345,062 1,111,815 
88 443,507 198,081 438,213 238,317 133,456 1,451,574 372,707 1,824,281 

117·11·7 Di-(2-et&ylbexyl) 96 80,785 383,644 274 0 70,311 535,014 1,762,843 2,297,857 
phthalate 95 196,105 337,990 867 0 19,705 554,667 2,995,108 3,549,775 

94 130,493 332,268 957 0 5,308 469,026 1,985,373 2,454,399 
88 181,545 1,035,768 2,776 3,091 20,748 1,243,928 3,629,163 4,873,091 

64·61·5 Dicthyl $Uifatc 96 3,024 184 0 0 0 3,208 47 3,255 
95 6,846 132 0 0 0 6,978 250 7,228 
94 6,305 622 10 0 s 6,942 0 6,942 
88 8,436 2,191 0 0 250 10,877 0 10,877 

119·90·4 3,3'·Dlmetboxy· 96 0 0 0 0 0 0 0 0 
ben>:idlnc 95 0 0 0 0 0 0 0 0 

94 3 0 5 0 0 8 0 8 
88 No n:ports received 

I:U-69·7 N,N·Dhnetbylamlinc 96 17,736 48,557 128 0 0 66,421 0 66,421 
95 7,200 27,212 388 0 0 34,800 435 35,235 
94 5,441 16,651 584 0 0 22,676 0 22,676 
88 18,448 80,457 19,967 0 250 119,122 772 119,894 

119·93·7 3,3'·Dimethyl· 96 3 3 25 0 0 31 229 260 
lx:nzidmc 95 No reports rece1ved 

94 No reports received 
88 No reports received 

Note: Does not include delisted chemicals, chemicals added in 1990, 1991, 1994 and 1995, aluminum oxide, ammoma, hydrocblonc actd, and sulfunc 
acid. On-site Releases: from Section 5 and Off·site Releases from Section 6 (off-site transfers to dxsposal) of Form R. Breakdown of Underground 
Iqje\:tion and On-site Land Releases (for RCRA Subtitle C landfills) began in 1996 reportmg year. 
*l'C$Ih:ldc 

124 



Chapter 3- Year-to-Year Comparison of TRI 

Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 

Energy WWite Transfers Other Waste Produclion-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site rnent to Recycling Recovery Treatment toPOTWs Transfers rnent WWite 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2,4-Dtcblorophenol 96 1,240 3 420,660 421,903 0 0 0 0 0 0 440,459 

95 1,460 3 336,936 338,399 0 0 0 0 0 0 358,119 

94 1,412 0 125,546 126,958 0 0 0 0 0 0 139,538 

88 NA NA NA NA NA NA 12,559 6 0 NA NA 

1,2-Dt<:hloropropane 96 37,213,000 22,560,000 5,117,425 64,890,425 0 0 142 1,513 0 1,655 65,413,342 

95 56,000,000 28,380,000 11,573,182 95,953,182 0 0 3,591 4,116 0 7,707 96,581,303 

94 55,000,024 25,700,000 20,023,630 100,723,654 0 I 2,037 253 0 2,291 101,437,925 

88 NA NA NA NA NA NA 3,782 136,775 0 NA NA 

1,3-Dtchloro- 96 3,036,700 14,000,000 573,241 17,609,941 0 4,724 53,855 0 0 58,579 17,678,872 

propylene 95 4,892,986 11,930,000 969,916 17,792,902 470 123 2,476 0 0 3,069 17,827,670 

94 26,057,000 22,800,000 6,280,671 55,137,671 5,007 1,703 11,934 0 0 18,644 55,180,157 

88 NA NA NA NA NA NA 2,738 0 0 NA NA 

D1cblorvos 96 0 0 10 10 0 104 395 0 0 499 1,805 

95 33 0 10 43 0 250 1,000 0 0 1,250 1,426 

94 80 0 63 143 0 250 155 0 0 1,005 2,117 

88 NA NA NA NA NA NA 1,011 0 0 NA NA 

Dtcofo1 96 19 0 0 19 0 0 250 0 0 250 329 

95 150 0 0 150 0 0 250 0 0 250 527 
94 270 0 0 270 0 0 250 0 0 250 441 

88 NA NA NA NA NA NA 9,380 0 0 NA NA 

Dlethanolamme 96 14,024 56,991 2,093,114 2,164,129 92,356 215,991 356,576 1,540,734 0 2,205,657 5,162,230 

95 27,718 102,766 2,841,679 2,972,163 155,597 733,052 170,817 1,464,088 0 2,523,554 6,619,178 

94 38,462 103,860 2,635,988 2,778,310 268,541 432,845 295,008 1,503,182 0 2,499,576 5,797,088 

88 NA NA NA NA NA NA 733,874 2,002,497 221,8!1 NA NA 

Dt-(2-ethylhexyl) 96 3,346,141 354,639 290,002 3,990,782 3,876,237 274,610 225,525 21,084 0 4,397,456 10,972,505 

phthalate 95 2,630,089 100,013 557,557 3,287,659 3,840,273 263,015 265,924 21,170 0 4,390,382 11,582,932 

94 3,045,333 150,969 630,340 3,826,642 5,919,351 284,164 213,799 29,857 0 6,447,171 12,857,342 

88 NA NA NA NA NA NA 825,367 169,896 117,050 NA NA 

D1ethyl sulfate 96 0 0 4,621 4,621 3,293,130 0 1,5!1 4,288 0 3,298,929 3,306,606 

95 0 0 3,370 3,370 6,420,000 415 1,655 3,480 0 6,425,550 6,415,618 
94 0 0 4,082 4,082 6,180,000 76 1,892 4,565 0 6,186,533 6,ll7,958 

88 NA NA NA NA NA NA 0 890 0 NA NA 

3,3'-Dunethoxy- 96 0 0 0 0 0 0 0 0 0 0 0 
benztdme 95 0 0 0 0 0 0 0 0 0 0 0 

94 0 0 483 483 0 0 0 33 0 33 524 
88 No reports recetved 

N,N-Dllllethylamlme 96 48,000 0 6,895 54,895 0 1,087,965 80,649 95,542 0 1,264,156 1,382,346 

95 50,535 0 2,154 52,689 0 745,704 83,476 121,258 0 950,438 1,107,575 
94 52,500 0 50,972 103,472 0 640,609 73,839 145,372 0 859,820 1,055,971 

88 NA NA NA NA NA NA 465,397 287,483 0 NA NA 

3,3'-Dllllethyl- 96 0 0 2,287 2,287 0 0 0 o_ 0 0 2,547 
benztdme 95 No reports rece1ved 

94 No reports rece1ved 

88 No reports rece1ved 

Note Other On-site Waste Management from Sectton 8 and Transfers Off-site for Further Waste Management from SectiOn 6 (excluding 
off-site transfers to diSposal) of Form R OtherOff-stte Transfers are transfers reported wtthout vahd waste management codes Production-related Waste from 
Section 8 ofForm R (total excludes remedtal and catastroplnc quantlties) 
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~hspter 3- Yeal'-to·Year Comparison ofTRI Data 

Table 3-9. TRIOn-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off-site 

Air Releases Total 
Fugitive or Stack or Surface On-site Total Transfers On-and 

CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off-site 

N11mber Chem!eal Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

$7-14-7 l,l·Oimethyl • 96 2S9 43 0 0 1 303 425 728 
hydrazlnc 95 261 38 0 0 0 299 5 304 

94 721 26 0 0 0 747 5 752 
88 2,206 2,ll7 10 0 0 4,333 8,855 13,188 

105·67·9 • 2,~·0imetbylpbenol 96 16,838 40,836 100 140,000 0 197,714 821 198,595 
95 15,696 37,101 33 79,000 5 131,835 17 131,852 
94 17,252 40,496 704 64,000 250 122,702 1,448 124,150 
88 1,661 9,927 484 24,703 399 37,174 1,500 38,674 

131·11·3 Dimethyl phthalate 96 52,537 101,917 551 1,000 8 156,013 3,615 159,628 
95 ll6,214 222,873 275 1,000 5 340,367 2,524 342,891 
94 67,703 199,555 266 1,200 5 268,729 3,802 272,531 
88 113,841 421,215 4,335 390 504 540,285 93,358 633,643 

77·78-1 Dimethyl sulfate 96 4,977 819 0 0 0 5,796 0 5,796 
95 5,154 1,278 I 0 0 6,433 0 6,433 
94 5,356 1,421 300 0 0 7,077 0 7,077 
88 9,176 1,630 610 0 50 11,466 0 11,466 

$34·52·1 4,6-Dinitro-o-crcsol 96 5 95 0 0 0 100 27,820 27,920 
95 20 125 0 4,649 0 4,794 7,220 12,014 
94 6 84 5 0 0 95 5,953 6,048 
88 259 15 266 0 2 542 46,648 47,190 

S1·28·S 2,'1·Dhtltropbenol 96 lSI 31 65,869 0 0 66,051 2 66,053 
95 Ill 1 2,000 0 0 2,ll2 0 2,112 
94 121 2 2,312 36,900 9 39,344 70 39,414 
88 12,386 8,439 98,692 86,200 257 205,974 110,285 316,259 

121-14·2 2,4-Dlnilrotoluene 96 1,888 3 349 0 0 2,240 0 2,240 
95 1,871 3 231 0 0 2,105 94 2,199 
94 1,848 51 399 0 0 2,298 255 2,553 
88 15,533 77,724 12,055 106,400 14,961 226,673 124,281 350,954 

606·20·2 2,6-Dinitrotoluene 96 471 1 94 0 0 566 0 566 
95 468 I 126 0 0 595 0 595 
94 503 13 374 0 0 890 0 890 
88 6,074 81,523 951 27,000 0 115,554 30,882 146,436 

123·91·1 1,4·Dloxme 96 41,019 78,937 226,998 0 5,409 352,363 479,388 831,751 
95 115,046 108,098 216,689 0 5,736 445,569 352,996 798,565 
94 121,159 109,760 305,771 0 2,266 538,956 16,llS 555,011 
88 361,259 251,374 203,320 0 11,702 827,655 10,954 838,609 

106-89·8 Epichlorobydrin 96 246,061 84,963 20,735 0 2,205 353,964 4,137 358,101 
95 209,269 112,130 26,937 0 18,874 367,210 893 368,103 
94 271,224 119,913 3,486 0 754 395,377 183 395,560 
ss 506,142 200,965 4,917 68,750 2,524 783,298 307 783,605 

110·80·5 2-Eiboxyc:thanol 96 66,539 125,923 6 0 0 192,468 250 192,718 

95 88,677 134,263 891 0 0 223,831 12,595 236,426 
94 78,298 154,656 104 0 2 233,060 0 233,060 
88 281,053 2,150,257 120,164 0 52 2,551,526 71,142 2,622,668 

Note: Docs not include dclisted chemicals, chemicals added m 1990, 1991, 1994 and 1995, alummum oxtde, ammoma, hydrocblonc actd, and sulfunc 
acid. On-site Releases from Section S and Off-site Releases from Section 6 (off-site transfers to dtsposal) of Form R Breakdown of Underground 
Injection and On·site Land Releases (for RCRA Subtitle C landfills) began m 1996 reporting year 
*Pesth::lde 
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Chapter 3- Year-to-Year Comparison of TRI 

Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste,1988 and 1994-1996, Continued 

Total Total 

On-site Off-s1te Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chenucal Year On-site On-site On-site ment to Reeycling Recovery Treatment toPOTWs Transfers ment Waste 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

1, 1-D•methyl 96 0 9,215 4,237 13,452 0 7,001 8,806 0 0 15,807 22,980 

hydrazme 95 0 0 3,639 3,639 57 0 10 0 0 67 4,008 
94 0 0 2,604 2,604 46 0 3,308 0 0 3,354 6,716 
88 NA NA NA NA NA NA 0 0 0 NA NA 

2,4-Dimethylphenol 9 6 33,354 1,836,216 562,773 2,432,343 58,775 90,569 23,610 5,675 0 178,629 2,808,945 
95 37,140 1,573,273 397,965 2,008,378 30,368 50,737 67,100 6,412 0 154,617 2,296,426 
94 48,340 1,287,320 334,334 1,669,994 46,074 43,599 28,001 6,161 0 123,835 1,920,163 
88 NA NA NA NA NA NA 1,250 7,964 0 NA NA 

Dtmethyl phthalate 96 0 225,020 360,632 585,652 0 84,755 16,715 53,702 0 155,172 866,200 
95 4,288 253,605 356,058 613,951 800 70,353 52,335 168,561 0 292,049 1,248,809 
94 8,873 192,701 437,415 638,989 5,276 88,147 14,290 95,856 0 203,569 1,057,852 

88 NA NA NA NA NA NA 44,454 508,821 0 NA NA 

Dunethyl sulfate 96 100,000 0 76,354 176,354 77,756 0 0 5 0 71,761 259,207 
95 0 1 352,841 352,842 171,230 0 3 0 0 171,233 529,610 
94 0 3 209,888 209,891 35,803 0 0 10 0 35,813 251,590 
88 NA NA NA NA NA NA 0 1,000 0 NA NA 

4,6-Dmttro-o-cresol 96 0 716,801 29,000 745,801 0 0 8,390 626 0 9,016 762,305 
95 0 452,120 18,000 470,120 0 410 12,600 2,127 0 15,137 491,860 
94 0 1,057,120 13,000 1,070,120 0 74 10,186 640 0 10,900 1,086,866 
88 NA NA NA NA NA NA 259,448 19 0 NA NA 

2,4-Dtmtropheno1 96 0 319,777 1,207,434 1,527,211 0 1 0 0 0 1 1,593,115 
95 0 556,712 1,160,000 1,716,712 0 9 219 0 0 228 1, 719,044 
94 0 276,162 880,000 1,156,162 0 0 12,375 0 0 12,375 1,207,928 
88 NA NA NA NA NA NA 567,365 1,000 0 NA NA 

2,4-Dmttroto1uene 96 0 51,527 35,270 86,797 840 0 0 0 0 840 103,418 
95 0 42,345 27,115 69,460 0 9 1,381 0 0 1,390 73,050 
94 0 992 19,715 20,707 0 1,187 0 0 0 1,187 24,192 
88 NA NA NA NA NA NA 2,055 700,000 0 NA NA 

2,6-Dtnltrotoluene 96 0 1,711 23,500 25,211 0 0 26 0 0 26 25,803 
95 0 6,160 9,180 15,340 0 1 118 0 0 119 16,054 
94 0 248 16,626 16,874 0 156 0 0 0 156 17,920 
88 NA NA NA NA NA NA 703 170,000 0 NA NA 

1,4-Dtoxaue 96 5,592,026 3,126,659 1,074,367 9,793,052 846 1,371,301 22,070 160,497 0 1,554,714 12,186,086 
95 74,293 1,975,960 1,019,104 3,069,357 13,524 1,196,939 87,738 232,060 0 1,530,261 5,370,266 
94 117,534 1,190,953 1,266,311 2,574,798 23,697 619,260 75,289 329,212 0 1,047,458 4,160,395 
88 NA NA NA NA NA NA 199,402 203,103 925 NA NA 

Eptchlorohydnn 96 20,158,532 5,863,590 2,992,084 29,014,206 2 75,430 1,443,664 11,471 0 1,530,567 30,901,434 
95 13,263,282 4,331,319 4,191,552 21,786,153 120 170,813 994,600 11,300 0 1,176,833 23,253,866 
94 6,701,226 432,000 9,786,735 16,919,961 0 183,888 880,789 38,615 0 1,103,292 18,420,190 
88 NA NA NA NA NA NA 690,257 73,385 0 NA NA 

2-Ethoxyethanol 96 6,210 480,076 662,210 1,148,496 22,801 163,808 82,677 78,269 0 347,555 1,617,777 
95 2,3()0 512,864 1,253,431 1,768,595 1,715 178,000 49,982 389,516 0 619,213 2,573,541 
94 7,000 622,137 736,710 1,365,847 304,696 315,815 34,335 355,198 0 1,010,044 2,507,459 
88 NA NA NA NA NA NA 366,979 196,286 250 NA NA 

Note. Other On-site Waste Management from Sectton 8 and Transfers Off-site for Further Waste Management from &ectton 6 (excludmg 
off-stte transfers to dtsposal) of Form R Other Off-s~te Trnnsfers are transfers reported Without valid waste management codes Production-related Waste from 
Section 8 of Form R (total excludes remedtal and catastrophic quantittes) 
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~-Chapter 3- Year-to-Year Comparison of TRI Data 1111. 
Table 3-9. TRIOn-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off-site 
Air Releases Total 

Fugitive or Stack or Surface On-site Total Transfers On-and 
CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off-site 

Numbet' Chemical Year Emissions Emissions Discharges InJection Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

140·SS·S Elhyl aceylatc 96 88,053 98,738 199 0 516 187,506 32,734 220,240 
95 97,225 JJ0,219 542 0 523 208,509 10,182 218,691 
94 92,394 104,838 253 0 18 197,503 20,051 217,554 
88 126,521 119,461 1,2ll 0 265 247,458 7,110 254,568 

100·41-4 Ethylbcnzcnc 96 2,487,776 6,902,212 7,080 335,932 61,827 9,794,827 95,603 9,890,430 
95 2,696,880 7,506,909 9,346 475,234 19,174 10,707,543 164,501 10,872,044 
94 3,310,504 8,778,324 10,957 633,869 54,259 12,787,913 299,813 13,087,726 
88 3,210,068 4,508,713 15,970 72,914 175,180 7,982,845 421,334 8,404,179 

541-41·3 tlhyl chloroformate 96 4,295 446 5 0 5 4,751 0 4,751 
95 1,650 370 5 0 5 2,030 0 2,030 
94 3,106 435 5 0 5 3,551 0 3,551 
88 11,880 2,023 0 0 0 13,903 0 13,903 

74·85·1 * Ethylene 96 16,159,552 19,627,812 25,228 0 8,080 35,820,672 10,845 35,831,517 
95 14,252,193 19,831,923 27,574 0 16 34,ll1,706 1,771 34,ll3,477 
94 15,128,256 19,662,090 27,690 0 0 34,818,036 17 34,818,053 
88 22,997,664 27,512,725 15,214 17,203 13,250 50,556,056 11,432 50,567,488 

107-21·1 Ethylene slycot 96 2,787,138 3,232,634 1,842,307 7,699,484 429,976 15,991,539 2,576,966 18,568,505 
95 3,591,238 3,681,932 806,343 12,554,675 850,294 21,484,482 1,468,773 22,953,255 
94 5,331,705 4,647,882 831,925 4,958,550 1,069,218 16,839,280 1,683,636 18,522,916 
88 4,094,037 9,124,302 3,747,561 7,927,570 736,344 25,629,814 2,595,526 28,225,340 

1.S 1·56·4 Etbylcnelmlne 96 0 2 0 0 0 2 0 2 
95 0 3 0 0 0 3 0 3 
94 0 0 0 0 0 0 0 0 
88 250 250 0 0 0 500 0 500 

7$-21·11 * Elhyle~~e o:dde 96 436,537 352,902 4,474 22,200 551 816,664 1,048 817,712 
95 432,181 413,876 5,225 130,000 2,208 983,490 8,663 992,lS3 
94 401,303 327,158 2,088 8,100 785 739,434 5,421 744,855 
88 923,731 3,708,003 44,851 ll,l25 54,700 4,742,410 20,663 4,763,073 

96·45·7 Eth) lenc lhiourea 96 s 263 0 0 0 268 4,071 4,339 
95 5 520 0 0 0 525 16,165 16,690 
94 5 524 0 0 0 529 2,819 3,348 
88 0 500 0 0 0 500 2,250 2,750 

2164·17·2 * Fluometuron 96 270 717 0 0 0 987 2,505 3,492 
95 275 521 0 0 0 796 2,355 3,15 I 
94 290 542 0 0 0 832 2,335 3,167 
88 250 250 0 0 0 500 3,700 4,200 

SO·OO·O * Formaldehyde 96 1,779,994 9,639,206 320,003 9,403,275 114,406 21,256,884 329,509 21,586,393 
95 1,794,851 9,942,916 274,073 7,313,034 132,415 19,457,289 210,738 19,668,027 
94 1,966,258 9,934,767 388,770 7,739,510 149,116 20,178,421 249,121 20,427,542 
88 3,104,302 9,155,886 904,546 9,608,524 494,111 23,267,369 1,409,999 24,677,368 

76·13·1 rreo11. 113 96 992,423 409,756 786 0 0 1,402,965 1,147 1,404,112 
95 1,676,952 931,484 3,829 6 0 2,612,271 2,560 2,614,831 
94 3,602,795 1,738,146 1,504 0 0 5,342,445 20,434 5,362,879 
88 46,974,941 23,407,650 32,894 5,965 27,799 70,449,249 1,924,043 72,373,292 

Note: Docs not include dchsted chemtcals, chemtcals added m 1990, 1991, 1994 and 1995, aluminum oxide, ammonia, hydrochlonc acid, and sulfuric 
neld. On·slte Releases from Section 5 and Off-site Releases from Section 6 (off-site transfers to dtsposal) of Fonn R. Breakdown of Underground 
Injection and On-site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year 
*Pesticide 
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Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

On-s1te Off-s1te Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage. Transfers to Energy Transfers to Transfers Off-s1te Manage. related 

Chemical Year On-site On-site On-stte ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Ethyl acrylate 96 284,024 7,177,162 16,524,991 23,986,177 45,497 792,458 329,056 24,090 0 1,191,101 25,394,505 

95 79 8,159,780 487,840 8,647,699 32,449 1,392,322 65,529 29,764 0 1,520,064 10,350,562 

94 119 7,563,754 480,893 8,044,766 46,359 1,613,608 50,466 26,959 0 1,737,392 9,921,318 

88 NA NA NA NA NA NA 101,345 27,656 250 NA NA 

Ethylbenzene 96 33,064,962 31,512,229 60,433,909 125,011,100 5,339,992 8,905,167 1,685,706 76,581 0 16,007,446 154,127,108 
95 24,687,044 40,925,948 23,835,843 89,448,835 5,076,880 11,536,465 1,708,445 64,976 0 18,386,766 ll9,133,053 

94 19,085,208 37,831,602 16,549,964 73,466,774 5,021,693 9,077,404 1,944,638 60,853 750 16,105,338 102,493,584 

88 NA NA NA NA NA NA 2,356,770 511,285 269,164 NA NA 

Ethyl chlorofonnate 96 0 0 11,600 11,600 0 0 0 0 0 0 16,271 

95 0 0 3,300 3,300 0 0 0 0 0 0 5,280 

94 0 0 9,289 9,289 0 10 761 0 0 771 13,310 

88 NA NA NA NA NA NA 69,600 0 0 NA NA 

Ethylene 96 194,529,481 490,573,955 483,574,781 1,168,678,217 13,317 13,028,335 1,112,185 261 0 14,154,098 1,216,494,526 

95 196,803,539 489,114,835 495,562,836 1,181,481,210 3 10,615,177 2,116,256 267 0 12,731,703 1,227,844,079 

94 336,088,862 622,560,405 379,721,676 1,338,370,943 0 9,961,635 25,854 563 0 9,988,052 1,384,679,742 

88 NA NA NA NA NA NA 29,887 250 0 NA NA 

Ethylene glycol 96 378,289,176 6,653,981 57,466,450 442,409,607 110,548,356 17,019,781 6,086,887 16,587,1ll 44,588 150,286,723 615,585,898 

95 335,925,025 5,926,147 65,623,434 407,474,606 128,107,827 13,213,485 16,060,644 19,243,543 0 176,625,499 605,522,865 
94 269,678,744 15,499,587 63,631,998 348,810,329 121,046,470 7,687,505 16,304,972 16,892,568 0 161,931,515 528,313,865 

88 NA NA NA NA NA NA 14,505,355 17,420,231 465,625 NA NA 

Ethylenennme 96 0 0 22,000 22,000 0 0 0 0 0 0 22,002 

95 0 0 34,000 34,000 0 0 0 0 0 0 34,003 
94 0 0 0 0 0 0 0 0 0 0 0 

88 NA NA NA NA NA NA 0 0 0 NA NA 

Ethyleneox1de 96 II4,788 28,135 13,246,872 13,389,795 6,664 0 963 ll7,227 0 124,854 14,316,592 

95 124,261 16,940 9,641,229 9,782,430 5,205 0 786 57,079 0 63,070 10,817,831 
94 2,689,212 68,940 7,616,740 10,374,892 6,177 I 6,630 103,723 0 ll6,531 l!,247,215 
88 NA NA NA NA NA NA 1,250 362,521 0 NA NA 

Ethylenethtourea 96 0 0 0 0 2,735 0 2,815 1 0 5,551 9,645 
95 1 0 I 2 840 0 6,280 5 0 7,125 23,401 
94 0 0 1 1 780 0 8,240 5 0 9,025 12,205 

88 NA NA NA NA NA NA 250 500 0 NA NA 

Fluometuron 96 0 0 0 0 0 5 14,035 235 0 14,275 18,576 

95 0 0 0 0 0 5 27,300 225 0 27,530 22,548 
94 0 0 0 0 0 0 2,009 255 0 2,264 4,840 
88 NA NA NA NA NA NA 19,100 2,300 0 NA NA 

Formaldehyde 96 87,248,040 8,433,075 71,530,408 167,211,523 40,083 212,122 701,402 1,888,772 0 2,842,379 191,563,245 
95 75,909,072 6,768,162 68,561,312 151,238,546 57,001 436,028 688,468 2,340,020 2 3,521,519 174,068,150 j 

94 75,021,993 6,820,638 77,569,178 159,4ll,809 49,281 283,343 710,619 2,703,261 0 3,746,504 183,527,799 
88 NA NA NA NA NA NA 1,326,663 4,382,254 3,580 NA NA 

Freon 113 96 692,774 74,113 219,059,366 219,826,253 114,875 53,651 1,074,322 255 0 1,243,103 222,533,621 
95 2,355,210 0 250,260,926 252,616,136 890,932 101,543 515,135 31,;220 0 1,538,830 256,832,833 
94 6,928,804 148,908 280,04 7,264 287,124,976 1,953,208 163,558 963,217 39,023 0 3,119,006 295,689,092 

88 NA NA NA NA NA NA 4,037,767 104,441 300,965 NA NA 

Note Other On-site Waste Management from SectiOn 8 and Transfers Off-site for Further Waste Management from Sectton 6 (excludmg 
off-stte transfers to dtsposal) ofFonn R Other Off-stte Transfers are transfers reported wtthout valid waste management codes Production-related Waste from 
Section 8 ofFonn R (total excludes remedial and catastrophic quantJttes) 
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Table 3·9. TRIOn-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off-site 
Air Releases Total 

Fugitive or Stack or Surface On-site Total Transfers On- and 

CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off-site 

N11mbu Chemlclll Year Emissions Emissions Discharges Injection Releases Releases D1sposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

- Olycol ethers 96 8,347,921 31,823,871 143,511 99,208 58,625 40,473,136 653,180 41,126,316 
95 9,280,583 35,011,350 183,996 132,064 25,145 44,633,138 773,959 45,407,097 

94 10,674,431 38,787,593 256,770 128,096 50,880 49,897,770 707,262 50,605,032 
88 10,479,172 38,222,062 284,687 362,198 105,185 49,453,304 1,478,290 50,931,594 

16·~4-$ * Heptachlor 96 198 0 5 0 0 203 0 203 
95 203 0 6 0 0 209 0 209 
94 830 0 3 0 0 833 0 833 
88 54,292 3 2 0 0 54,297 0 54,297 

; 

118·74·1 Hexachlorobcnunc 96 115 lOS 274 717 0 1,211 23,449 24,660 
9S 477 89 6,458 480 0 7,504 6,975 14,479 
94 346 112 269 204 0 931 940,478 941,409 
88 3,602 443 4 410 0 4,459 443,541 448,000 

!NSI·l Hcxaehloro- 96 1,374 1,007 256 9S2 0 3,589 310 3,899 
1,3-butadlcne 95 2,287 1,023 661 434 0 4,405 252 4,657 

94 1,189 221 351 201 0 
' 

1,962 430 2,392 
88 2,043 465 153 220 0 2,881 19,640 22,521 

77-47·4 Hcxacblorocyclo- 96 7,451 515 0 250 0 8,216 1,000 9,216 
pcnladienc 95 8,196 115 6 250 0 8,567 2,600 11,167 

94 7,675 1,248 I 250 0 9,174 0 9,174 
88 77,902 415 6 2,131 0 80,454 28,470 108,924 

67-72·1 Hexachloroethane 96 2,122 759 32 2,024 0 4,937 471 5,408 
95 3,097 11,454 3,330 1,378 0 19,259 1,208 20,467 
94 4,736 1,515 447 326 0 7,024 352,559 359,583 
88 2,949 16,128 11 520 I 19,609 128,504 148,113 

302·01·2 Hydraz.inc 96 7,797 2,646 23 0 250 10,716 18,549 29,265 
95 10,322 3,598 3 0 5 13,928 23,504 37,432 
94 11,544 4,847 292 250 29 16,962 4,600 21,562 

88 27,510 7,689 2,149 0 29 37,377 24,522 61,899 

10034·93-2 Hydtuinc sulfate 96 0 0 0 350,000 0 350,000 0 350,000 
95 0 0 0 260,000 0 260,000 0 260,000 
94 0 2 0 230,000 0 230,002 0 230,002 
Sll 290 882 0 355,000 0 356,172 0 356,172 

74-90·1 Hydro&~ cyanide 96 74,893 2,311,807 lOS 528,513 3 2,915,321 1,164 2,916,485 
95 106,824 2,375,132 763 683,154 3 3,165,876 326 3,166,202 
94 73,817 2,208,809 712 860,568 6 3,143,912 802 3,144,714 
88 131,604 977,673 2,300 1,737,850 1,761 2,851,188 1,001 2,852,189 

7664-39·3 Hydrogen fluoride 96 3,508,122 8,955,387 10,691 2,620 36,834 12,513,654 553,050 13,066,704 
95 3,226,504 7,799,276 8,702 3,845 24,078 ll,062,405 1,012,893 12,075,298 
94 2,670,376 5,995,447 14,989 2,174 33,443 8,716,429 761,422 9,477,851 
88 3,725,362 11,006,932 189,928 250 13,002 14,935,474 3,467,471 18,402,945 

123·31·9 llydroquinonc 96 13,974 14,039 2,652 290,000 0 320,665 2,628 323,293 
95 14,351 2,999 5,093 340,005 43 362,491 4,406 366,897 
94 16,200 28,861 4,457 456,762 42 506,322 3,396 509,718 
88 3,601 6,733 7,211 375,400 530 393,475 6,835 400,310 

Note: Does not include dclisted chemicals, chemtcals added m 1990, 1991, 1994 and 1995, alumtnum oxide, ammoma, hydrochlonc ac1d, and sulfunc 
acid. On-site Releases from Section 5 and Off-site Releases from Sect1on 6 (off·site transfers to d1sposal) of Form R Breakdown of Underground 
Injection and On-site Land Releases (for RCRA SubtitleC landfills) began ml996 reporting year 
*PC$lidde 
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Chaptsr 3- Year-to-Year Comparison of TRI Dhl 
Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Glycol ethers 96 195,662,187 43,392,075 27,509,395 266,563,657 3,320,310 14,836,166 2,299,832 11,095,899 2,530 31,554,737 341,156,273 

95 197,150,993 42,745,970 30,599,270 270,496,233 3,595,114 14,078,617 2,959,988 10,270,267 510 30,904,496 345,892,187 
94 198,883,751 20,308,790 33,488,218 252,680,759 4,282,450 14,474,545 4,307,399 11,122,579 14,932 34,201,905 336,725,899 
88 NA NA NA NA NA NA 5,797,914 8,981,781 540,276 NA NA 

Heptachlor 96 0 0 2,206 2,206 0 0 16,073 32 0 16,105 18,514 
95 0 0 3,850 3,850 0 0 822 29 0 851 4,910 
94 0 0 3,900 3,900 0 0 4,300 77 0 4,377 9,130 
88 NA NA NA NA NA NA 51,935 37 0 NA NA 

Hexach1orobenzene 96 7,100 240,000 2,132,566 2,379,666 1 2,215 42,146 0 0 44,362 2,448,643 
95 6,200 0 2,865,008 2,871,208 I 0 433,736 I 0 433,738 3,318,505 
94 6,700 19,398 2,151,738 2,177,836 1 0 65,263 250 0 65,514 3,184,039 
88 NA NA NA NA NA NA 521,558 160 0 NA NA 

Hexachloro- 96 0 66,000 6,107,496 6,173,496 0 0 277,522 2 0 277,524 6,455,792 
I ,3-butadtene 95 0 133,000 6,778,662 6,911,662 13 0 163,218 2 0 163,233 7,081,089 

94 260,000 170,000 4,445,710 4,875,710 0 0 60,084 6 0 60,090 4,937,778 
88 NA NA NA NA NA NA 3,513,001 300 0 NA NA 

Hexachlorocyclo- 96 0 0 246,437 246,437 0 800 55,082 1,580 0 57,462 312,981 
pentadtene 95 0 0 272,865 272,865 0 0 24,199 709 0 24,908 308,856 

94 0 0 249,000 249,000 0 1,250 27,672 1,303 0 30,225 287,930 
88 NA NA NA NA NA NA 590,845 852 0 NA NA 

Hexachloroethane 96 0 939,000 4,600,732 5,539,732 0 71,034 120,921 0 0 191,955 5,736,137 
95 4,800 1,232,400 4,875,108 6,112,308 0 75,132 107,678 0 0 182,810 6,326,781 
94 325,000 199,270 11,185,582 11,709,852 0 61,000 18,745 0 0 79,745 12,157,576 
88 NA NA NA NA NA NA 532,352 260 0 NA NA 

Hydrazme 96 0 300 338,596 338,896 I 65 1,961 3,733 0 5,760 373,612 
95 300 0 42,532 42,832 57 0 2,551 4,668 0 7,276 89,400 
94 150 0 101,373 101,523 46 0 4,960 4,960 0 9,966 131,823 
88 NA NA NA NA NA NA 36,582 1,218 0 NA NA 

Hydrazme sulfate 96 0 0 0 0 0 0 0 0 0 0 350,000 
95 0 0 1,900 1,900 0 0 0 1,900 0 1,900 263,800 
94 0 0 2,300 2,300 0 0 0 2,300 0 2,300 234,602 
88 NA NA NA NA NA NA 0 0 0 NA NA 

Hydrogen cyamde 96 73,467 33,847,854 27,343,220 61,264,541 0 250 3,316 1,380 0 4,946 64,188,841 
95 72,134 33,141,239 25,143,135 58,356,508 0 250 179 10,124 0 10,553 61,508,025 
94 75,303 33,577,954 21,259,822 54,913,079 0 250 770 7,033 0 8,053 58,042,596 
88 NA NA NA NA NA NA 21,200 337 250 NA NA 

Hydrogen tluonde 96 113,956,854 0 102,386,943 216,343,797 300,265 6,692 2,063,848 336,467 0 2,707,272 232,944,508 
95 92,471,855 0 102,990,169 195,462,024 183,734 9,426 2,467,803 384,089 0 3,045,052 210,446,832 
94 67,498,455 37,909 116,833,727 184,370,091 212,513 0 2,533,474 349,379 0 3,095,366 196,597,904 
88 NA NA NA NA NA NA 2,841,628 508,939 64,252 NA NA 

Hydroqumone 96 962 1,298,419 388,600 1,687,981 0 " 47,951 99,588 32,930 0 180,469 2,189,143 
95 960 1,000,833 512,185 1,513,978 0 37,786 41,092 59,568 0 138,446 2,001,326 
94 3,802 1,068,662 361,348 1,433,812 0 3,900 29,043 150,987 0 183,930 2,122,405 
88 NA NA NA NA NA NA 303,106 512,180 0 NA NA 

Note Other On-site Waste Management from Section 8 and Transfers Off-site for Furthet: Waste Management from Section 6 (excludmg 
off-site transfers to disposal) of Form R Other Off-site Transfers are transfers reported without vahd waste management codes. Production-related Waste from 
Section 8 ofForm R (total excludes remedial and catastropluc quantities} 
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bihap!er 3-Year..fo..Year Comparison of TRI Data 

Table 3-9. TRI On-site and Off-site Releases by Chemical 1988 and 1994-1996, Continued 
' ' 

On-site Releases ~~~=:: I Air Total 
Fugitheor Stack or Surface On-site Total Transfers On-and 

CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off-site 
NMmber Chemll:al Year Emissions Emissions Discharges Injection Releases Releases D1sposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

78·84·2 tsobutynldebydc 96 106,793 88,280 1,791 2,374 I 199,239 1,000 200,239 
95 1ll,667 144,612 752 44,075 47 301,153 0 301,153 
94 167,790 207,317 412 72,553 0 448,132 69,306 517,438 
ss 178,740 507,178 773 60 1 686,752 0 686,752 

67-63·0 • Isopropyl alcohol 96 289,954 770,538 0 0 0 1,060,492 8,296 1,068,788 
(manuracturlns} 95 358,745 602,930 0 0 0 961,675 2,577 964,252 

94 288,363 708,538 0 0 250 997,151 1,550 998,701 
88 790,482 1,210,915 1,900 0 14 2,003,311 247,039 2,250,350 

10·05·7 4,4'-Isopropylldene- 96 112,706 71,321 4,803 25,000 251,387 465,217 320,605 785,822 
diphcno 195 119,924 35,675 5,809 82,000 86,697 330,105 420,944 751,049 

94 137,408 100,540 18,260 99,184 288,032 643,424 392,926 1,036,350 
88 119,870 107,056 126,385 0 424,ll7 777,428 444,560 1,221,988 

7<439-92·1 Lead 96 192,275 425,787 12,233 0 3,411,088 4,041,383 1,743,638 5,785,021 
95 34i,568 387,091 10,600 0 2,342,855 3,082,114 2,094,016 5,176,130 
94 96,752 321,472 12,519 0 501,484 932,227 1,697,238 2,629,465 
88 484,036 644,006 61,791 5 6,648,946 7,838,784 10,728,220 18,567,004 

- Lead compounds 96 434,594 752,764 50,186 794 11,568,368 12,806,706 21,476,996 34,283,702 
95 386,089 912,312 52,451 912 12,341,966 13,693,730 17,001,174 30,694,904 
94 510,322 892,360 54,990 1,263 14,652,126 16,111,061 20,743,194 36,854,255 
88 355,487 1,178,369 180,368 2,755 20,035,359 21,752,338 14,254,774 36,007,112 

SS·89·9 • Lindane 96 255 255 5 0 250 765 276 1,041 
95 255 255 0 0 0 510 20 530 
94 280 299 5 0 5 589 42 631 
88 251 7 0 0 0 258 56 314 

108·31·6 Maleic lllh)dnde 96 65,216 500,783 15 10 1,000 567,024 10,666 577,690 
95 74,881 262,953 18 5 1,406 339,263 14,429 353,692 
94 77,053 171,413 312 5 2,288 251,071 23,262 274,333 
88 126,174 550,604 12,580 240,000 250 929,608 132,148 1,061,756 

12427·38·2 * Maneb 96 0 0 0 0 0 0 250 250 
9S 5 268 0 0 0 273 2,461 2,734 
94 255 17 0 0 0 272 13,553 13,825 
88 1,000 1,265 250 0 0 2,515 5,285 7,800 

7439·96·$ Mansanesc•• 96 6,751,776 384,254 117,375 8 10,040,371 17,293,784 13,905,393 31,199,177 
95 459,936 228,440 116,527 17 8,278,350 9,083,270 10,682,340 19,765,610 
94 570,041 238,758 88,911 10 8,493,774 9,391,494 13,053,613 22,445,107 
88 1,046,438 538,636 321,992 255 20,229,826 22,137,147 17,886,739 40,023,886 

- Mansanese 96 806,259 1,020,847 1,901,227 17,688 40,149,495 43,895,516 26,664,625 70,560,141 
compound$ 95 703,419 2,108,367 806,071 3,590 41,279,762 44,901,209 22,874,466 67,775,675 

94 1,121,570 1,858,160 747,825 5,930 37,738,053 41,471,538 22,637,683 64,109,221 
88 583,222 1,217,749 681,469 6,816,070 84,226,474 93,524,984 18,063,196 111,588,180 

Note: Docs not include dctisted chemicals, chemicals added in 1990, 1991, 1994 and 1995, aluminum oxide, ammoma, hydrochlonc acid, and sulfunc 
add. On·slte Releases from Section 5 and Off-site Releases from Sect10n 6 (off-stte transfers to dtsposal) of Fonn R Breakdown of Underground 
Injection and On-site Land Releases (for RCRA Subtitle C landfills) began m 1996 reportmg year 
*Pestldde . 
** One facility reported 6,211,171 pounds of fugitive air emissions of manganese in error for 1996, the correct amount is 750 pounds Fugitive air errusstons for 
manganese should be 541,355 pounds. -
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Chapror 3- Year-to-Year Comparison ofTRI Da!'IIJ 
Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Jsobutyraldehyde 96 5,109 2,316,637 555,954 2,877,700 4,110 492,237 50,743 73,213 0 620,303 3,738,528 

95 0 1,193,119 609,409 1,802,528 10,927 567,584 96,600 0 0 675,111 2,756,713 

94 2,485 2,208,563 576,124 2,787,172 1,696 626,772 53,037 45,433 0 726,938 4,052,043 

88 NA NA NA NA NA NA 30,260 713 0 NA NA 

Isopropyl alcohol 96 125,634 3,274,940 146,031 3,546,605 10,631 430,297 23,421 142,613 36,060 643,022 4,936,742 

(manufucturing) 95 62,894 2,684,671 141,356 2,888,921 44,266 75,604 228,374 3,221 0 351,465 4,042,971 

94 453,686 10,322,798 59,212 10,835,696 39,579 313,270 34,654 1,570 0 389,073 12,249,034 

88 NA NA NA NA NA NA 319,961 161,751 129,407 NA NA 

4,4'-Isopropyhdeo<>- 96 102,400 8,712,328 998,531 9,813,259 1,620 75,268 57,588 19,576 0 154,052 10,791,340 

dJpheno1 95 56,348 5,024,865 824,095 5,905,308 2,377 408,778 67,242 21,011 0 499,408 6,706,334 

94 37,084 8,838,789 1,580,295 10,456,168 2,507 54,939 100,155 19,360 0 176,961 11,668,954 

88 NA NA NA NA NA NA 995,810 31,135 1,000 NA NA 

Lead 96 209,065,669 89,267 2,403,298 211,558,234 36,000,051 5,320 2,016,537 19,579 189,780 38,231,267 255,641,888 

95 211,398,723 49,836 1,716,276 213,164,835 63;275,977 6,469 1,677,977 20,327 760 64,981,510 281,754,384 

94 119,686,070 72,187 1;236,916 120,995,173 56,055,348 12,515 710,963 28,297 200,000 57,007,123 170,455,619 

88 NA NA NA NA NA 
) 

NA 2,901,988 122,508 254,573 NA NA 

Lead compounds 96 396,430,669 0 1,350,570 397,781,239 283,323,678 68,985 12,061,469 27,932 538,834 296,020,898 752,768,994 

95 501,675,271 0 28,909,640 530,584,911 291,908,760 62,461 5,813,316 38,036 1,257,760 299,080,333 861,699,138 

94 529,552,647 0 25,904,461 555,457,108 296,946,45 I 72,421 5,384,260 61,251 21,250 302,485,633 892,0ll,ll0 

88 NA NA NA NA NA NA 2,254,991 91,167 680,019 NA NA 

Lmdane 96 371 0 0 371 0 0 1,388 0 0 1,388 2,031 

95 326 0 0 326 0 0 3,197 0 0 3,197 3,804 

94 344 0 0 344 0 0 2,462 5 0 2,467 1,358 

88 NA NA NA NA NA NA 130 0 0 NA NA 

Male~eanhydnde 96 6,847 3,333,330 36,712,857 40,053,034 7,307 98,199 1,311,988 3,017 0 1,420,511 42,033,547 

95 4,940 3,222,121 38,357,136 41,584,197 0 102,756 1,142,938 10,660 0 1,256,354 43,186,754 

94 3,585 2,616,255 30,265,310 32,885,150 750 140,204 881,930 4,813 0 1,027,697 34,166,072 

88 NA NA NA NA NA NA 1,725,648 556,373 1,150 NA NA 

Maoeb 96 0 0 0 0 0 0 1,108 0 0 1,108 1,322 

95 525 0 0 525 0 5 6,500 0 0 6,505 17,189 

94 956 0 30 986 0 0 1,698 0 0 1,698 3,321 

88 NA NA NA NA NA NA 2,077 1,470 0 NA NA 

Manganese 96 32,636,249 0 371,283 33,007,532 90,014,975 36,070 1,314,531 72,506 40,863 91,478,945 133,772,704 

95 31,576,342 0 172,660 31,749,002 68,216,519 345 1,387,885 75,627 750 69,681,126 125,812,908 

94 27,204,672 0 346,024 27,550,696 71,853,235 900 481,453 53,334 2,293,473 74,682,395 118,946,464 

88 NA NA NA NA NA NA 4,208,789 132,683 3,506,111 NA NA 

Maoganese 96 134,562,338 21,216 899,859 135,483,413 52,316,073 223,482 6,349,936 323,137 20,000 59,232,628 263,481,976 

compounds 95 149,594,893 0 995,502 150,590,395 50,102,271 196,541 3,927,517 325,542 520,320 55,072,191 282,983,315 

94 83,535,732 0 448,995 83,984,727 51,769,536 45,052 3,948,329 402,382 5 56,165,304 200,727,123 

88 NA NA NA NA NA NA 1,376,268 1,843,549 423,308 NA NA 

Note. Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from Section 6 ( excludmg off-site trnnsfers to 
disposal) ofForm R Other Off-site Transfers are b.ansfers reported Without vahd waste management codes Production-related Waste from Section 8 ofFonn R 
(total excludes remedial and catastrophic quantities) 
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bihaplor 3-Year-to-Year Comparison of TR/ Data 

Table 3-9. TRIOn-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off-stte 
Air Releases Total 

Fugitive or Stack or Surface On-site Total Transfers On-and 
CAS Nonpoint Air Point Air Water Underground Land On-site Off-site to Off-site 

Numbu Chemical Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

7~39-97-6 Mem.1ry 96 10,144 4,037 468 0 537 15,186 4,272 19,458 
95 8,689 4,466 192 0 1,016 14,363 6,103 20,466 
94 7,745 3,424 175 0 1,351 12,695 12,590 25,285 
88 15,791 7,114 1,397 0 13,279 37,581 218,830 256,411 

- Mcmuy compounds 96 2,011 90S 73 9 0 2,998 21,612 24,610 
95 2,009 1,147 136 6 0 3,298 201,972 205,270 

~ 2,012 704 151 1 0 2,874 26,121 28,995 
88 1,006 1,370 9 27 0 2,412 17,133 19,545 

67·56.1 Methmol 96 27,987,712 178,370,259 7,353,977 24,300,488 1,931,665 239,944,101 1,4!1,828 241,355,929 
95 30,527,851 184,446,778 8,744,922 27,732,642 1,642,777 253,094,970 1,956,755 255,051,725 
94 31,855,868 183,181,548 10,892,290 25,093,326 2,591,219 253,614,251 2,313,539 255,927,790 
88 48,119,910 211,331,593 17,128,114 26,587,686 ll,911,136 315,078,439 15,291,235 330,369,674 

72-43·5 " Methoxychl« 96 10 15 0 0 0 25 0 25 

95 0 0 0 0 0 0 0 0 
94 5 5 0 0 0 10 0 10 
88 47,721 83,310 252 0 258 131,541 8 131,549 

109-86-4 2·MC!hoxyethanol 96 115,723 749,517 11,672 0 0 876,912 489 877,401 
95 147,418 705,410 12,407 0 5 865,240 285 865,525 
94 160,528 464,427 15,898 0 20 640,873 58,369 699,242 
88 1,148,256 4,751,413 40,520 750 7 5,940,946 57,362 5,998,308 

96-33·3 Methyl acrylate 96 70,888 116,348 8,145 147 162 195,690 32,136 227,826 
95 71,308 172,606 5,962 159 0 250,035 865 250,900 
94 93,969 165,346 480 95 89 259,979 6,318 266,297 
88 332,710 110,786 1,687 200 30,260 475,643 4,765 480,408 

1634·04-4 Methyl tert·butyl 96 952,626 2,170,463 103,615 177,174 26,568 3,430,446 243,220 3,673,666 
etha- 95 931,449 2,361,051 78,554 15,238 3,799 3,390,091 47,841 3,437,932 

94 937,468 2,197,131 92,140 29,645 2,225 3,258,609 117,753 3,376,362 
88 617,340 1,970,907 21,499 14,400 370 2,624,516 4,602 2,629,118 

101·14-4 4,4'·Methylenebis 96 251 255 0 0 750 1,256 s 1,261 
(2-dtkxomll!ne) 95 250 10 0 0 0 260 5 265 

94 10 10 0 0 0 20 1,300 1,320 
88 250 0 0 0 0 250 0 250 

101-61·1 •M'·Mctbyknebis- 96 0 I 0 0 0 I 0 I 
(N,N-dunctbyl) 95 5 5 0 0 0 10 0 10 
bc:n=cam!ne 94 No reports n:cetVed 

88 250 0 0 0 7,000 7,250 1,150 8,400 

1~95-3 Methylene b!omldc 96 85,043 14,249 0 0 0 99,292 0 99,292 
95 22,539 40,552 0 0 0 63,091 0 63,091 
94 36,765 35,080 0 5,700 0 77,545 0 77,545 
88 34,468 23,255 0 0 0 '57,723 0 '57,723 

101-77-9 4,4'·Melh)1ene- 96 8,227 1,'535 23 41,120 0 50,905 19,591 70,496 
dwt!lmc 95 8,546 1,791 63 23,110 0 33,510 9,673 43,183 

~ 6,669 3,073 725 26,064 0 36,531 4,103 40,634 
88 36,804 93,461 2,599 460,2'50 1,140 594,254 141,538 73'5,792 

Note: Docs not include debsted chemicals, chem.Jcals added m 1990, 1991, 1994 and 1995, alummum oxide, ammorua, hydrochlonc acid, and sulfunc 
acid. On-$ltc R.clcascs from Section S and Off-site Releases from Section 6 (off-site transfers to disposal) of Form R Breakdown of Underground 
fnjcction and On-site Land Releases (for RCRA Subtitle C landfills} began in 1996 reportmg year 
*Pcstldde 
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Chaptsr 3- Year-to-Year Comparison ofTRI Da!!lt 
Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 
. 

Mercury 96 803,882 0 4,114 807,996 23,748 0 6,586 5 0 30,339 860,054 

95 919,909 0 6,307 926,216 58,206 0 11,589 19 871 70,685 !,013,276 
94 838,500 0 11,065 849,565 21,223 0 3,807 10 0 25,040 898,285 
88 NA NA NA NA NA NA 38,548 1,364 0 NA NA 

Mercury compounds 96 46,348 0 I 46,349 2,000 500 7,855 10 0 10,365 79,595 
95 125,287 0 0 125,287 0 505 5,150 5 0 5,660 155,583 

94 90,242 0 0 90,242 3,690 0 49 5 0 3,744 122,769 
88 NA NA NA NA NA NA 256 528 0 NA NA 

Methanol 96 537,583,324 331,508,259 950,729,426 1,819,821,009 17,478,098 90,419,383 37,230,842 81,631,668 13 226,760,004 2,290,480,930 

95 492,685,076 366,619,613 952,409,011 1,811,713,700 23,230,686 94,697,025 31,480,405 89,876,995 109,611 239,394,722 2,308,772,421 
94 537,196,179 340,464,428 926,310,614 1,803,971,221 16,371,121 76,670,657 32,373,837 95,365,543 0 220,781,158 2,297,772,873 

88 NA NA NA NA NA NA 40,029,552 121,263,646 3,570,258 NA NA 

Methoxychlor 96 0 0 0 0 0 0 1,250 0 0 1,250 818 
95 0 0 0 0 0 0 0 0 0 0 0 
94 0 0 0 0 0 0 s 0 0 5 16 
88 NA NA NA NA NA NA 6,551 0 0 NA NA 

2-Methoxyethanol 96 1,704,300 146,744 2,181,353 4,032,397 11,084 1,304,325 97,388 741,640 0 2,154,437 7,042,511 
95 3,925,200 240,658 3,353,957 7,519,815 0 1,916,061 126,573 1,076,268 0 3,118,902 11,492,979 
94 2,297,809 532,775 4,596,214 7,426,798 4,300 1,628,616 201,086 1,131,051 0 2,965,053 11,051,353 
88 NA NA NA NA NA NA 826,153 622,102 715 NA NA 

Methyl acrylate 96 1,010,001 908,315 1,479,300 3,397,616 10,018 313,548 79,773 15,322 0 418,661 4,042,978 
95 910,001 736,924 2,134,388 3,781,313 40,769 184,341 92,773 23,261 0 341,144 4,374,845 
94 940,001 161,043 1,382,130 2,483,174 25,098 358,071 98,412 3,260 0 484,841 3,238,381 
88 NA NA NA NA NA NA 14,040 14,886 0 NA NA 

Methyl tert-butyl 96 1,693,888 807,055 2,525,427 5,026,370 283,774 1,853,551 604,850 ' 253,430 0 2,995,605 12,689,501 
ether 95 847,718 228,033 2,884,118 3,959,869 32,986 1,361,095 422,145 101,520 0 1,917,746 9,296,983 

94 238,880 661,761 3,313,924 4,214,565 17,434 923,399 546,944 95,945 0 1,583,722 9,235,476 
88 NA NA NA NA NA NA 93,575 7,713 0 NA NA 

4,4'-MethylenebiS- 96 0 0 0 0 0 2,494 11,299 5 0 13,798 13,633 
(2-chloroamlme) 95 720 0 36 756 0 2,017 10,684 5 0 12,706 13,010 

94 720 0 75 795 0 5,848 2,389 5 0 8,242 10,083 
88 NA NA NA NA NA NA 6,250 0 0 NA NA 

4,4'-Methylenebis- 96 0 0 0 0 0 0 0 0 0 0 I 
(N,N-drmethyl) 95 0 0 0 0 0 0 0 0 0 0 10 
benzeneamme 94 No reports received 

88 NA NA NA NA NA NA 0 0 0 NA NA 

Methylene bromide 96 1,211,800 0 270 1,212,070 0 0 0 0 0 0 1,311,362 

95 677,059 0 51,903 728,962 0 0 0 979 0 979 792,225 
94 2,000,000 0 97,228 2,097,228 6,200 1,300 250 1,114 0 8,864 2,183,572 
88 NA NA NA NA NA NA 0 6,097 0 NA NA 

4,4'-Methylene- 96 2,900 52,414 83,357 138,671 0 2,235 55,191 2,023 0 59,449 263,947 
dtaniime 95 2,300 17,801 87,919 108,020 0 17,264 92,309 2,026 0 111,599 256,155 

94 1,900 92,806 50,125 144,831 0 6,295 174,060 1,889 0 182,244 362,444 
88 NA NA NA NA NA NA 139,349 7,399 0 NA NA 

Note Other On-site Waste Management from Sectton 8 and Transfers Off-site for Further Waste Management from Sectton 6 (excluding 
off-stte transfers to dtsposal) of Form R Other Off-stte Transfers are transfers reported wtthout valid waste management codes. Production-related Waste from 
Section 8 ofForm R (total excludes remedtal and catastrophic quantities) 
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hapter3- Year-to-Year Comparison ofTRI Data 
I 

Table 3-9. TRIOn-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off-site 

Air Releases Total 

Fugitive or Stack or Surface On-site Total Transfers On-and 

CAS NonpolntAir Point Air Water Underground Land On-site Off-site to Off-site 

Number Chemical YeJ~r Emlsslons Emlssions Discharges Injection Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

78·93-3 Methyl ethyl ketone 96 20,641,669 38,426,835 74,989 432,772 139,598 59,715,863 247,023 59,962,886 
95 25,026,991 44,718,128 65,520 556,607 87,856 70,455,102 217,811 70,672,913 
94 27,584,056 52,002,109 108,385 575,848 38,168 80,308,566 432,013 80,740,579 
88 41,981,304 99,116,021 92,076 255,955 166,597 141,611,953 5,014,725 146,626,678 

60·34-4 Methyl hydrazine 96 250 250 0 0 0 500 0 500 
95 250 250 0 0 0 500 0 500 
94 278 260 0 0 0 538 0 538 
88 2,774 153 I 0 0 2,928 1,450 4,378 

74·88·4 Methyl iodide 96 20,141 45,084 0 23,500 0 88,725 3,300 92,025 
95 20,747 871 0 10,000 0 31,618 8,600 40,218 

94 30,383 11 0 0 0 30,394 2,450 32,844 
88 5,691 3,253 5 250 0 9,199 250 9,449 

108·10·1 Methyl isobutyl 96 4,570,658 14,312,039 22,569 162,000 4,858 19,072,124 35,672 19,107,796 
ketone 95 5,632,099 16,147,952 51,292 158,600 7,041 21,996,984 86,316 22,083,300 

94 6,873,386 18,571,736 80,177 131,600 12,201 25,669,100 75,549 25,744,649 

88 13,049,874 18,985,959 762,108 116,650 31,770 32,946,361 1,966,238 34,912,599 

624·83·9 Methyl Isocyanate 96 1,116 373 0 0 0 1,489 0 1,489 
95 1,344 314 0 0 0 1,658 0 1,658 
94 18,730 1,005 0 0 0 19,735 0 19,735 
88 9,649 586 0 0 64 10,299 8,400 18,699 

80-62-6 Methyl methacrylate 96 507,244 1,332,648 2,551 160,000 1,072 2,003,515 107,184 2,110,699 
95 587,582 1,397,414 2,172 120,000 1,056 2,108,224 217,267 2,325,491 
94 645,184 1,799,162 4,664 120,000 69 2,569,079 356,283 2,925,362 
88 1,346,194 2,284,375 28,437 327,220 8,119 3,994,345 276,567 4,270,912 

90-94-8 Michler's ketone 96 No reports rece1ved 

95 0 1,577 0 0 0 1,577 0 1,577 
94 0 814 0 0 0 814 0 814 
88 450 650 0 0 0 1,100 0 1,100 

1313·27·5 Molybdenum 96 159,992 36,366 28,004 209,900 71,653 505,915 628,643 1,134,558 
trioxide 95 135,886 46,901 63,555 333,730 85,442 665,514 1,013,638 1,679,152 

94 140,505 37,066 60,848 161,340 71,814 471,573 389,855 861,428 
88 37,672 73,523 139,021 197,115 97,238 544,569 573,624 1,118,193 

SOS·60·2 Mustard IllS 96 0 0 0 0 0 0 0 0 
95 No reports rece1ved 

94 No reports rece1ved 
88 No reports received 

91·20·3 * Naphthalene 96 1,281,814 1,576,524 11,737 285,877 301,513 3,457,465 576,597 4,034,062 
95 1,317,092 1,323,405 43,311 33,569 32,090 2,749,467 474,106 3,223,573 
94 1,502,159 1,311,249 28,557 88,200 47,014 2,977,179 496,501 3,473,680 
88 3,424,748 1,740,678 22,518 50,946 123,697 5,362,587 1,359,184 6,721,771 

134·32-7 alpha-Naphthyl· 96 0 0 0 0 0 0 0 0 
amine 95 0 0 0 0 0 0 0 0 

94 5 5 0 0 0 10 0 10 
88 336 254 10 I 0 0 691 0 691 

Note: Docs not include delisted chemicals, chemicals added in 1990, 1991, 1994 and 1995, alummum oxtde, ammoma, hydrochlonc acid, and sulfunc 
acid. On-site Releases from Section 5 and Off-site Releases from Section 6 (off-site transfers to dtsposal) of Form R Breakdown of Underground 
Injcetion and On-sitcLand Releases (for RCRA Subtitle C landfills) began in 1996 reporting year 
*Pesticide 
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Chapfsr 3- Year-to-Year Comparts<>n of TRI Da!IIJ 
Table 3-9. TRI Other On-site Waste Managemenft, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Methyl ethyl ketone 96 61,050,421 92,654,090 68,944,661 222,649,172 20,101,826 37,076,309 4,887,309 598,327 70,490 62,734,261 350,937,478 

95 66,080,000 112,447,288 69,359,019 247,886,307 20,676,316 42,619,807 5,883,761 502,492 5,830 69,688,206 388,842,410 

94 66,166,777 99,848,117 62,563,008 228,577,902 22,251,090 46,566,320 6,215,882 410,996 1,000 75,445,288 386,256,481 

88 NA NA NA NA NA NA 22,189,902 964,168 2,063,186 NA NA 

Methy1hydrazme 96 0 0 44 44 0 0 5 0 0 5 429 

95 0 0 20 20 0 0 5 0 0 5 425 
94 0 0 500 500 0 0 863 0 0 863 1,401 

88 NA NA NA NA NA NA 1,250 0 0 NA NA 

Methyhodtde 96 0 1,900 341 2,241 0 0 27 0 0 27 94,229 

95 0 140 19,376 19,516 0 0 760 0 0 760 60,463 

94 0 160 J 180 340 0 250 250 0 0 500 33,633 

88 NA NA NA NA NA NA 0 0 0 NA NA 

Methyhsobuty1 96 52,337,198 20,171,448 13,243,777 85,752,423 12,107,396 17,968,462 1,233,056 299,154 2,013 3!,610,0!H 139,241,590 

ketone 95 52,704,238 26,719,664 17,795,698 97,219,600 16,296,708 18,211,033 1,503,755 398,672 3,866 36,414,034 156,105,242 
94 54,886,123 37,411,855 16,642,751 108,940,729 17,960,367 18,858,606 1,661,585 488,749 4,022 38,973,329 172,657,005 

88 NA NA NA NA NA NA 6,075,272 1,509,030 2,467,760 NA NA 

Methy1tsocyanate 96 0 0 91,617 91,617 0 0 3,007 0 0 3,007 96,100 
95 0 0 66,939 66,939 0 0 0 0 0 0 68,597 
94 0 0 71,030 71,030 0 0 0 0 0 0 90,761 
88 NA NA NA NA NA NA 314 0 0 NA NA 

Methyl methacrylate 96 4,567,223 2,367,486 4,635,442 11,570,151 58,074 1,328,264 211,404 229,373 0 1,827,115 15,528,946 
95 4,665,497 2,050,094 5,218,371 11,933,962 20,750 1,437,140 458,692 255,983 0 2,172,565 16,345,705 
94 4,667,970 3,020,865 2,970,916 10,659,751 22,185 1,342,473 723,917 285,764 0 2,374,339 15,969,194 

88 NA NA NA NA NA NA 2,787,477 191,071 37,511 NA NA .. 
Mtchler'sketone 96 No reports recetved 

95 0 0 0 0 0 436 0 0 0 436 2,013 
94 0 0 0 0 0 145 0 0 0 145 1,144 

88 NA NA NA NA NA NA 33,519 0 0 NA NA 

Molybdenum 96 6,529,490 0 31,277 6,560,767 2,736,322 3,276 360,880 63,951 0 3,164,429 11,204,989 
tnoxtde 95 6,243,774 0 19,964 6,263,738 2,495,746 3,530 220,729 60,213 0 2,780,218 10,617,804 

94 5,571,077 0 13,950 5,585,027 2,984,416 0 326,967 62,262 0 3,373,645 9,831,702 
88 NA NA NA NA NA NA 7,336 34,044 20,000 NA NA 

Mustard gas 96 0 0 0 0 0 0 0 0 0 0 0 
95 No reports recetved 

94 No reports recetved 

88 No reports recetved 

Naphthalene 96 12,512,289 5,184,798 142,338,479 160,035,566 248,539 3,380,659 797,683 23,965 2,800 4,453,646 168,190,422 

95 10,946,885 5,220,914 16,633,226 32,801,025 296,695 1,875,387 1,121,640 18,209 0 3,311,931 39,175,942 
94 16,696,301 6,052,030 7,601,983 30,350,314 435,645 1,201,639 560,103 22,421 0 2,219,808 35,853,786 
88 NA NA NA NA NA NA 536,139 800,227 31,000 NA NA 

alpha-Naphthyl- 96 0 0 0 0 0 0 0 0 0 0 0 
amme 95 0 0 0 0 0 0 0 0 0 0 0 

94 0 0 0 0 0 0 0 0 0 0 2 

88 NA NA NA NA NA NA 0 0 0 NA NA 

Note: Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from Section 6 (excludmg 
off-site transfers to disposal) ofFonn R. Other Off-site Transfers are transfers reported without vabd waste management codes Production-related Waste from 
Section 8 ofFonn R (total excludes remedtal and catastrophic quantities) 
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tf..,_Chapter 3- Year-to-Year Comparison of TRI Data 11111. 
Table 3-9. TRIOn-site and Off-site Releases by Chemical 1988 and 1994-1996 Continued ' ' ' 

On-site Releases Off-site 

Air Releases Total 

Fugitive or Stack or Surface On-site Total Transfers On-and 

CAS NonpointAir Point Air Water Underground Land On-site Off-site to Off-site 

Number Chemical Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

7-140·02·0 Nickel 96 256,602 125,211 28,163 4,225 260,666 674,867 3,480,910 4,155,777 
95 142,710 183,202 24,692 6,370 370,869 727,843 2,948,350 3,676,193 
94 438,211 145,909 31,496 7,080 389,400 1,012,096 3,334,751 4,346,847 
88 270,257 182",000 90,386 14,295 1,225,251 1,782,189 6,425,642 8,207,831 

- Nickel compounds 96 78,907 246,069 60,646 86,278 3,698,922 4,170,822 4,757,894 8,928,716 

95 108,278 154,268 53,279 107,886 2,363,360 2,787,071 5,645,254 8,432,325 
94 105,713 133,984 67,724 55,861 1,364,254 1,727,536 5,199,060 6,926,596 
88 155,735 117,282 132,233 224,968 2,384,332 3,014,550 3,910,015 6,924,565 

7697·37·2 Ntlrlc acid 96 628,830 2,453,528 221,434 17,483,972 176,491 20,964,255 1,477,976 22,442,231 

95 649,742 1,670,051 46,591 18,755,717 236,033 21,358,134 4,818,362 26,176,496 
94 667,544 1,775,622 167,504 18,269,660 510,050 21,390,380 3,537,114 24,927,494 
88 1,111,293 7,166,891 1,380,565 25,485,680 1,330,695 36,475,124 7,929,318 44,404,442 

139·13·9 Nttrllotrlacctlc acid 96 10 0 78 1,500 0 1,588 0 1,588 
95 I 0 34 2,900 0 2,935 0 2,935 
94 8 5 2,748 500 0 3,261 0 3,261 

88 1,000 1,500 5,100 0 5,100 12,700 250 12,950 

99·59·2 S·NitrO•O·anisidlne 96 5 5 0 0 0 10 0 10 
95 s 5 0 0 0 10 0 10 
94 s s 0 0 0 10 0 10 
88 No reports recetved 

9S·9S·3 Nitrobenzene 96 23,351 15,888 951 193,527 46 233,763 3,825 237,588 
95 17,106 8,377 874 330,344 43 356,744 961 357,705 
94 34,194 6,762 1,999 815,285 226 858,466 2,290 860,756 
88 22,616 18,663 7,283 819,000 3,538 871,100 69,570 940,670 

SS·63·0 Nitroslycerin 96 1,439 21,027 18,508 0 3,781 44,755 3,610 48,365 
95 1,678 24,399 13,300 0 0 39,377 0 39,377 
94 1,842 34,233 11,544 0 0 47,619 6 47,625 
88 2,280 50,103 2,746 0 11,640 66,769 2 66,771 

SS·7S-S 2-Nitrophenol 96 5 28 51 0 0 84 90 174 
95 s 33 so 0 0 88 0 88 
94 0 18 67 0 0 85 0 85 
88 32,152 1,537 I 0 2 33,692 13,100 46,792 

100·02·7 * 4·Nitrophcnol 96 890 45 0 0 0 935 0 935 
95 910 35 0 0 0 945 0 945 
94 920 81 0 0 0 1,001 3 1,004 
88 7,642 213 0 6,300 7 14,162 70 14,232 

79-46-9 2·Nhropropane 96 19,226 15,062 2,790 0 0 37,078 0 37,078 
95 21,057 10,208 3,000 0 0 34,265 0 34,265 

94 22,842 14,381 3,300 0 0 40,523 0 40,523 
88 208,303 181,082 4,300 257,000 0 650,685 4,785 655,470 

62·15-9 N·Nitrolodlmethyl- 96 No reports recetved 
am me 95 No reports rccetved 

94 No reports received 
88 0 0 0 0 0 0 0 0 

Note: Docs not include delisted chemicals, chemicals added in 1990, 1991, 1994 and 1995, alummum oxtde, ammonia, hydrochlonc acid, and su1func 
acid, On-site Rcluscs from Section 5 and Off-site Releases from Section 6 (off-stte transfers to dtsposal) of Form R Breakdown of Underground 
lnjcclion and On-site Land Releases (for RCRA Subtitle C landfills) began in 1996 reportmg year. 
11PesUcldc 
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Chapter 3- Year~to~ Year Comparison of TRI 

Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Produetlon-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

N1ckel 96 34,302,930 16,476 996,941 35,316,347 73,839,083 70,582 2,060,315 86,328 3,650 76,059,958 116,797,060 

95 38,109,558 127 1,546,633 39,656,318 74,608,906 1,348 788,853 81,257 516 75,480,880 120,203,518 

94 42,963,374 0 1,507,253 44,470,627 78,093,672 3,057 I, 141,452 96,522 9,930 79,344,633 132,276,475 

88 NA NA NA NA NA NA 1,178,986 252,701 279,905 NA NA 

N tckel compounds 96 8,360,348 37,998 2,719,330 11,117,676 25,082,239 1,379 864,624 93,795 8,651 26,050,688 60,211,166 

95 14,062,245 0 5,627,326 19,689,571 32,722,124 5,841 1,226,740 100,876 755 34,056,336 63,764,851 
94 20,805,120 0 6,323,439 27,128,559 33,072,512 1,034 1,543,496 123,675 0 34,740,717 68,491,797 

88 NA NA NA NA NA NA 1,886,744 652,442 217,385 NA NA 

Nrtnc actd 96 24,081,964 165,558 269,641,370 293,888,892 2,610,233 346 11,575,491 3,851,407 25,!!8 18,062,595 333,654,906 
95 53,735,834 250,245 248,606,746 302,592,825 3,472,782 255 11,289,777 4,585,207 23,808 19,371,829 349,605,792 

94 34,802,605 23,000 264,650,252 299,475,857 3,238,193 3 10,934,203 3,435,700 0 17,608,099 342,099,085 

88 NA NA NA NA NA NA 18,442,846 22,432,957 48,202 NA NA 

Nttnlotnace!Ic ac1d 96 0 0 1,017,756 1,017,756 0 0 0 18,000 0 18,000 1,037,344 
95 2,500 0 969,141 971,641 0 0 1,872 0 0 1,872 976,448 
94 1,840 0 398,169 400,009 0 0 2,080 0 0 2,080 405,350 

88 NA NA NA NA NA NA 190,753 254,859 0 NA NA 

5-Nttro-o-amstdrne 96 0 0 0 0 0 0 0 5 0 5 5 
95 0 0 0 0 0 0 0 5 0 5 5 
94 0 0 0 0 0 0 0 5 0 5 0 
88 No reports recetved 

N 1trobenzene 96 3,552,450 1, 781,334 1,146,945 6,480,729 0 20,703 599,215 116 0 620,034 7,336,665 
95 3,677,200 1,479,583 1,297,715 6,454,498 0 77,514 627,862 219 0 705,595 7,525,649 
94 4,190,550 2,131,609 1,035,708 7,357,867 3,603 24,351 458,135 289 0 486,378 8,699,337 
88 NA NA NA NA NA NA 1,301,075 5,671 750 NA NA 

Nltrog1ycenn 96 18,000 0 315,442 333,442 0 36,584 15,809 217 0 52,610 424,506 
95 24,151 0 428,538 452,689 0 35,138 21,914 203 0 57,255 551,674 
94 14,210 0 303,371 317,581 38,586 0 92,713 263 0 131,562 471,272 
88 NA NA NA NA NA NA 3,581 53 0 NA NA 

2-N ttrophenol 96 0 53,000 75,000 128,000 0 0 20,900 47 0 20,947 149,179 

95 0 28,000 120,000 148,000 0 6 24,011 58 0 24,075 171,400 
94 0 0 348,379 348,379 0 0 20,189 180 0 20,369 369,453 
88 NA NA NA NA NA NA 1,600 149,000 0 NA NA 

4-Nttropheno1 96 0 12,990 60,000 72,990 0 1 476,030 169 0 476,200 549,931 
95 0 10,469 65,000 75,469 0 3 574,817 176 0 574,996 651,222 
94 0 0 73,000 73,000 0 0 583,000 186 0 583,186 657,000 
88 NA NA NA NA NA NA 0 560,428 0 NA NA 

2-N tiro propane 96 0 0 58,297 58,297 0 so 12,467 0 0 12,517 107,890 
95 0 140,000 63,028 203,028 520 314 0 0 0 834 237,652 
94 0 1,584 79,484 81,068 3,300 !,779 29 0 0 5,108 126,474 
88 NA NA NA NA NA NA 8,910 3,000 0 NA NA . 

N-Nttrosoduuethyl- 96 No reports rece1ved 
amme 95 No reports recetved 

94 No reports received 

88 NA NA NA NA NA NA 0 0 0 NA NA 
. Note Other On-s1te Waste Management from Section 8 and Transfers Off-sde for Further Waste Management from Sectton 6 (excludmg 

off-stte transfers to dtsposal) of Form R Other Off-site Transfers are transfers reported wtthout vahd waste management codes Production-related Waste from 
Section 8 of Form R (total excludes remedtal and catastrophtc quantt1les) 
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~haptor 3- Year-to-Year Comparison ofTRI Data 

Table 3-9 TRIOn-site and Off-site Releases by Chemical 1988 and 1994-1996 Continued . ' ' ' 
On-site Releases Off-site 

Air Releases Total 
Fugitive or Stack or Surface On-site Total Transfers On-and 

CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off-site 

Number Chemical Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

86·30·6 N·Nitrosodiphenyl- 96 10 0 0 0 0 10 0 10 
amine 95 10 0 0 0 0 10 0 10 

94 0 0 0 0 0 0 0 0 
88 0 0 27 34,000 0 34,0:27 0 34,027 

I 
156·10·5 p·Nitrosodlpbenyt. 96 24 0 0 0 0 24 420 444 

amine 95 24 0 0 0 0 24 520 544 
94 24 0 0 0 0 24 0 24 
88 15 0 0 2,000 0 2,015 180 2,195 

59·89·2 N-Nitroso- 96 0 0 0 0 0 0 0 0 
morphollne 95 0 0 0 0 0 0 0 0 

94 No reports rece1ved 
88 No JepOrts rece1ved 

$6·31·2 "' Parathion 96 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 
94 1,142 s 0 0 0 1,147 15,027 16,174 

88 2,258 1,007 750 0 250 4,265 3,959 8,224 

ll7·S6·S "' Pentachlorophenol 96 8,164 4,977 8,236 0 3,000 24,377 196,075 220,452 
95 1,825 4,441 3,146 0 250 9,662 23,942 33,604 
94 4,511 17,112 1,458 0 250 23,331 24,343 47,674 
88 8,133 5,896 2,465 20,000 3,717 40,211 518,105 558,316 

79-:u.o • Pcncetlc acid 96 960 10,595 5 0 812 12,372 0 12,372 
95 998 6,849 15 0 582 8,444 0 8,444 
94 693 5,148 15 0 270 6,126 0 6,126 
88 766 4,687 55 0 0 5,508 0 5,508 

108·95·2 "' Phenol 96 2,456,348 7,096,154 72,555 2,045,370 159,059 11,829,486 1,016,261 12,845,747 
95 2,352,099 6,934,596 70,419 3,823,235 171,609 13,351,958 1,280,771 14,632,729 
94 2,532,937 5,986,787 121,480 3,224,053 172,240 12,037,497 1,584,155 13,621,652 
88 4,544,746 6,167,990 259,230 4,661,319 1,882,485 17,515,770 2,536,030 20,051,800 

106·50·3 p-Phe11ylenediamlnc 96 3,416 564 409 0 1,308 5,697 0 5,697 

95 3,466 974 856 0 653 5,949 0 5,949 
94 2,845 2,098 1,260 0 2,624 8,827 0 8,827 
8S 2,210 111,680 826 4,716 0 119,432 64,452 183,884 

90-·43·7 • 2·Phenylphcnol 96 ss 4,052 1 0 250 4,358 1,789 6,147 

95 61 27,002 10 0 5 27,078 5,656 32,734 
94 7,784 35,223 15 0 2 43,024 1,507 44,531 
88 9,010 1,620 480 0 0 11,110 250 11,360 

15-44·5 Phosacne 96 6,635 9,648 0 5 0 16,288 0 16,288 
95 7,802 8,092 0 5 0 15,899 0 1S,899 
94 7,726 7,950 0 5 0 15,681 0 15,681 
88 3,839 17,764 soo 250 0 22,353 480 22,833 

' 
7664-lS·l • Phosphoric add 96 196,086 851,959 28,367,233 9,716 31,460,721 60,885,715 2,331,930 63,217,645 

95 439,393 814,110 20,402,951 7,340 35,898,123 57,561,917 2,045,261 59,607,178 
94 284,442 752,955 20,900,639 45,616 58,985,481 80,969,133 2,603,268 83,572,401 
88 727,787 1,235,954 122,647,164 53,711 52,615,971 177,280,587 5,303,543 182,584,130 . Note: Does not mclude dehsted ehenucals, ehenueals added m 1990, 1991, 1994 and 1995, alummum oxtde, ammoma, hydrochlonc a01d, and sulfunc 

a<:id. On-site Releases from Section 5 and Off-site Releases from Section 6 (off-s1te transfers to dtsposal) of Fonn R Breakdown of Underground 
Injection and On-site Land Releases (for RCRA Subtitle C landfills) began in 1996 reporting year. 
*Pesticide 
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Chap#Br 3- Year-to-Year Comparison of TRl oa!fiJ 
Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste, Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste Production-
Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

N-N1trosodipbenyl- 96 0 0 47,762 47,762 0 230,000 120,000 0 0 350,000 397,772 
amme 95 0 0 0 0 0 0 337,000 10 0 337,000 340,010 

94 0 0 0 0 0 0 200,000 0 0 200,000 200,000 
88 NA NA NA NA NA NA 300 0 0 NA NA 

p-N1trosod!pbenyl- .96 0 9,400 0 9,400 0 17,000 180 0 0 17,180 27,024 
amme 95 0 8,600 0 8,600 0 15,000 65 0 0 15,065 24,209 

94 0 9,100 0 9,100 0 16,000 0 0 0 16,000 25,124 
88 NA NA NA NA NA NA 0 0 0 NA NA 

N-N1troso- 96 0 0 0 0 0 0 23,600 0 0 23,600 24,000 
motphohne 95 0 0 0 0 0 0 0 0 0 0 0 

94 No reports rece1ved 

88 No reports receiVed 

Paratluon 96 0 0 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 0 0 
94 0 0 0 0 0 0 1,035 0 0 1,035 17,518 
88 NA NA NA NA NA NA 1,321 0 0 NA NA 

Pentachlorophenol 96 1,232,965 11,754 22,743 1,267,462 2,971 8,875 67,358 611 0 79,815 1,551,847 
95 1,888,603 9,151 6,780 1,904,534 360 14,354 49,742 900 0 65,356 2,032,895 
94 105,705 0 42,203 147,908 250 24,982 44,970 1,798 0 72,000 297,533 
88 NA NA NA NA NA NA 27,568 4,728 0 NA NA 

Peracellc ac1d 96 0 0 4,160 4,160 0 0 7,300 2,664 0 9,964 26,290 
95 13,833 0 12,884 26,717 0 0 10,300 2,396 0 12,696 47,440 
94 21,060 0 84,180 105,240 0 0 0 2,138 0 2,138 113,126 
88 NA NA NA NA NA NA 0 0 0 NA NA 

Phenol 96 40,787,213 27,483,437 25,790,593 94,061,243 120,652 3,787,203 3,556,740 3,280,289 0 10,744,884 117,406,441 
95 41,534,425 28,593,814 34,275,169 104,403,408 380,614 3,728,168 3,235,121 3,771,514 2,500 11,117,917 129,424,375 
94 38,572,804 19,384,426 33,732,420 91,689,650 494,671 3,383,588 2,916,629 2,968,474 500 9,763,862 115,362,112 
88 NA NA NA NA NA NA 3,668,466 6,046,640 328,571 NA NA 

p-Phenylenedtamme 96 0 0 303,611 303,611 0 0 22,030 5,850 0 27,880 339,489 
95 0 0 364,868 364,868 0 0 16,312 4,150 0 20,462 390,707 
94 0 43,000 915,974 958,974 0 0 23,968 3,600 0 27,568 995,278 
88 NA NA NA NA NA NA 53,471 6,277 0 NA NA . 

2-Phenylphenol 96 0 92 705,215 705,307 0 0 250 24,662 0 24,912 732,897 
95 0 530 1,027,544 1,028,074 0 0 0 3,626 0 3,626 1,062,729 
94 0 110 423,403 423,513 0 0 121 3,537 0 3,658 470,013 
88 NA NA NA NA NA NA 0 6,400 0 NA NA 

Phosgene 96 0 200 17,249,349 17,249,549 0 0 2,270 0 0 2,270 17,268,049 
95 0 430,034 15,138,316 15,568,350 0 0 2,414 0 0 2,414 15,586,631 
94 0 380 14,086,721 14,087,101 0 0 158 0 0 158 14,101,558 
88 NA NA NA NA NA NA 1,040 0 0 NA NA 

Phosphonc ac1d 96 310,993,398 8,300 117,388,358 428,390,056 7,460,279 72,379 1,835,400 2,745,535 750 12,114,343 503,562,424 
95 216,200,620 14,792 353,698,632 569,914,044 11,427,354 61,289 1,843,577 3,411,362 250 16,743,832 642,804,823 
94 207,308,181 12,000 388,288,677 595,608,858 9,473,740 45,269 2,215,316 3,881,545 505 15,616,375 673,564,806 
88 NA NA NA NA NA NA 3,270,219 13,846,442 743,381 NA NA 

Note Other On-s1te Waste Management from Section 8 and Transfers Off-site for Further Waste Management from Section 6 (excludmg 
off-site transfers to disposal) ofForm R Other Off-site Transfers are transfers reported w1thout vahd waste management codes Production-related Waste from 
Section 8 ofForm R (total excludes remedial and catastroplnc quantities). 
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~hapter 3- Year-to-Year Comparison of TRI Data 

Table 3-9. TRI On-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off-site 
Air Releases Total 

Fugitive or Stack or Surface On-site Total Transfers On-and 
CAS Nonpoint Air Point Air Water Underground Land On-site Off-site to Off-site 

Number Chemical Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 
Pounds Pounds Ponnds Pounds Pounds Pounds Pounds Pounds 

772J.l~.O Phospllocus 96 24,359 1,S77 255 0 2,057,524 2,083,715 19,839 2,103,554 
{yellow or Wh!IC) 95 22,588 6,033 3,661 0 1,871,80! 1,904,083 23,650 1,927,733 

94 27,686 4,148 9,391 0 1,705,016 1,746,241 13,767 1,760,008 
88 9,049 11,559 11,322 0 3,893,674 3,925,604 195,013 4,120,617 

115-14·9 Pbtlllllle anh)dndc 96 59,978 367,260 174 0 0 427,412 103,707 531,119 
95 74,240 530,376 711 0 674 606,001 76,916 682,917 

94 98,631 331,535 362 0 0 430,528 105,924 536,452 
88 126,906 423,003 1,040 0 1,265 552,214 3,976,682 4,528,896 

U.$9-1 Pkrieadd 96 0 0 0 94,031 0 94,031 0 94,031 
95 219 2 0 49,256 0 49,477 0 49,477 
94 2 2 2 43,958 2 43,966 0 43,966 
88 251 1 251 1,362,180 250 1,362,933 0 1,362,933 

- Polybrolnlnalcd 96 0 250 0 0 0 250 375 625 
biphenyls 95 0 0 0 0 0 0 0 0 

94 0 0 0 0 0 0 250 250 
88 250 0 0 0 () 250 0 250 

ll36-3&.3 Polydllorilutcd 96 5 250 0 0 9,205 9,460 51,086 60,546 
biphenyls (PCBS} 95 0 0 0 0 () 0 34,432 34,432 

94 0 0 0 0 0 0 94,962 94,962 
88 6 0 10 0 752 768 488,732 489,500 

1120-71~ Propane sultooc 96 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 
94 0 0 0 0 0 0 0 0 
88 0 0 0 0 0 0 0 0 

123·31-6 Proplooaldchydc 96 76,050 94,958 32,077 74,613 0 277,698 62 277,760 
95 82,023 133,118 27,0!2 !01,432 0 343,585 0 343,585 
94 337,833 146,634 21 66,352 0 550,840 26,948 577,788 
88 399,253 868,586 1,156 930 0 1,269,925 0 1,269,925 

114-:!6-1 "' Propoxlll' 96 0 0 () 0 0 0 0 0 
95 0 5 0 0 0 5 0 5 
94 0 4 0 0 0 4 31 35 
88 250 0 0 0 0 250 250 500 

115-01-1 Propyknc 96 10,546,131 15,859,826 7,133 0 2,458 26,415,548 2,181 26,417,729 
95 11,358,424 16,221,476 4,047 0 169 27,584,116 298 27,584,414 
94 12,762,146 9,079,043 4,635 0 0 21,845,824 269 21,846,093 
88 18,647,105 13,594,694 10,003 0 0 32,251,802 3,320 32,255,122 

15-S$-S l'rl:lp)k:nclminc 96 366 36 0 0 0 402 0 402 
95 564 36 0 0 0 600 0 600 
94 216 265 0 0 0 481 0 481 
88 250 250 0 0 0 500 0 500 

15-56-9 • Propylcneoxldc 96 226,160 354,701 45,393 12,141 335 638,730 39,230 677,960 
95 345,822 498,174 29,934 22,577 4,403 900,910 8,633 909,543 
94 356,231 740,955 12,695 22,195 6,151 1,138,227 48,801 1,187,028 
88 896,638 2,783,577 112,503 1,113,780 11,630 4,918,128 16,626 4,934,754 

Note: Docs not include delisted chemicals, chemicals added in 1990, 1991, 1994 and 1995, aluminum oxide, ammoma, hydrochlonc acid, and sulfunc 
acid. On-site Rcleases from Section 5 and Off-site Releases from Sectton 6 (off-site transfers to disposal) of Form R Breakdown of Underground 
Injection and On-site Land Releases (for RCRA Subtttle C landfills) began in 1996 reportmg year 
*Pcstlc:ldc 
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Chapter 3- Year-to-Year Comparison of TRI 

Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued, 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Other Waste ,Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Phosphorus 96 300 0 610,526 610,826 110,484 0 21,916 272 0 132,672 2,864,362 

(yellow orwblte) 9S 1,091 0 5,052 6,143 26,059 0 147,492 505 0 174,056 2,108,747 

94 1,208 0 39,006 40,214 183,473 0 55,407 258 0 239,138 2,010,517 

88 NA NA NA NA NA NA 14,074 646 946 NA NA 

Phthahc anhydnde % 90,881 2,098,212 12,577,144 14,766,237 415 4,814,622 241,672 149,891 0 5,206,660 20,539,607 

95 421,574 2,420,922 18,689,501 21,531,997 1,261 4,951,064 335,251 51,793 0 5,339,369 27,599,067 

94 527,847 2,152,095 18,908,160 21,588,102 2,781 4,342,281 243,593 9,483 0 4,598,138 26,553,835 

88 NA NA NA NA NA NA 2,877,574 53,441 21,803 NA NA 

Ptcncactd 96 0 136,931 1,779,450 1,916,381 0 0 21,015 0 0 21,015 2,031,427 

95 0 53,393 1,261,618 1,315,011 0 2 0 0 0 2 1,364,490 

94 0 387,228 285,129 672,357 0 13 836 0 0 849 717,172 

88 NA NA NA NA NA NA 14,000 0 0 NA NA 

Polybrommated 96 0 0 0 0 4,219 0 0 0 0 4,219 4,724 

btphenyls 95 0 0 0 0 2,720 0 0 0 0 2,720 2,720 

94 0 0 0 0 0 0 0 0 0 0 899 

88 NA NA NA NA NA NA 0 0 0 NA NA 

Po!ychlonnated 96 0 0 0 0 59,972 250 243,194 0 0 303,416 52,237 

l:uphenyls (PCBs) 95 0 0 0 0 0 0 645,345 0 0 645,345 72,736 

94 0 0 0 0 0 0 934,464 0 0 934,464 181,185 

88 NA NA NA NA NA NA 5,149,843 250 23,550 NA NA 

Propane sultone 96 0 0 4 4 0 0 0 0 0 0 4 

95 0 0 16 16 0 0 0 0 0 0 16 

94 0 0 0 0 0 0 0 0 0 0 0 

88 NA NA NA NA NA NA 0 0 0 NA NA 

Proptonaldehyde 96 0 255,989 4,446,808 4,702,797 0 18,135 9 320,765 0 338,909 5,319,755 

95 0 898,697 2,348,789 3,247,486 0 5,565 36 87,484 0 93,085 3,679,694 

94 0 667,541 1,069,325 1,736,866 0 12,994 1 1,760 0 14,755 2,326,064 

88 NA NA NA NA NA NA 1,600 761 0 NA NA 

Propoxur 96 0 0 0 0 0 0 0 0 0 0 0 

95 0 0 0 0 0 0 1,500 250 250 2,000 1,085 

94 0 0 0 0 0 0 1,805 140 0 1,945 1,977 

88 NA NA NA NA NA NA 0 0 0 NA NA 

Propylene 96 60,407,279 567,598,55 I 302,585,973 930,591,803 0 215,250 272,632 6,315 250 494,447 957,526,443 

95 6,713,304 487,153,246 254,049,252 747,915,802 0 3,132,286 80,240 5 0 3,212,531 778,768,655 

94 190,030,400 643,226,119 246,950,683 1,080,207,202 0 2,159,280 280,113 5 0 2,439,398 1,103,464,417 

88 NA NA NA NA NA NA 1,521,069 500 0 NA NA 

Propyleneunme 96 0 0 1,734 1,734 0 0 0 0 0 0 2,136 

95 0 0 1,433 1,433 0 0 0 0 0 0 2,033 

94 0 0 1,748 1,748 0 0 0 0 0 0 2,133 

88 NA NA NA NA NA NA 0 250 0 NA NA 

Propylene oxtde 96 3,780,004 18,451,509 13,284,599 35,516,112 255 250,033 1,871 206,725 0 458,884 36,848,356 

95 3,091 17,981,778 14,366,911 32,351,780 0 28!,155 36,882 350,949 0 668,986 33,966,184 

94 11,716 2,874,364 13,870,297 16,756,377 66 5,164 6,148 374,871 4 386,253 18,088,342 

88 NA NA NA NA NA NA 1,091 386,355 35 NA NA 

Note: Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from Section 6 (excludmg 
o:ff-s1te transfers to dtsposal) of Form R Other Off-site Transfers are transfers reported without valid waste management codes Production-related Waste from 
Section 8 of Form R (total excludes remedial and catastrophic quantities) 
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ll:lr:•pter 3-Year-to-Year Comparison of TRI Date 

Table 3-9. TRI On-site and Off-site Releases by Chemical 1988 and 1994-1996 Continued • ' ' 
On-site Releases Off-site 

Air Releases Total 
Fugitive or Stack or Surface On-site Total Transfers On-and 

CAS Nonpolnt Alr Point Air Water Underground Land On-site Off-site to Off-site 
Number Chemlcal Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

110·86·1 Pyridine 96 47,611 43,568 908 428,000 1 520,088 77S 520,863 
95 64,172 35,332 830 453,900 4 554,238 321 554,559 
94 70,153 36,301 1,409 358,200 0 466,063 1,201 467,264 
88 143,881 107,918 2,158 491,775 1,125 746,857 40,699 787,556 

91·22·$ Qadaollnc 96 12,053 10,921 20 32,000 466 55,460 5,072 60,532 
95 7,537 3,875 20 13,000 405 24,837 3,744 28,581 
94 7,665 19,757 35 63,000 571 91,028 5,054 96,082 
88 31,633 17,717 502 0 896 50,748 6,242 56,990 

106·51-4 Quinone 96 3,801 3,304 500 0 0 7,605 0 7,605 
95 3,800 3,301 1,500 0 0 8,601 0 8,601 
94 9,900 2,101 1,600 0 0 13,601 0 13,601 
88 4,600 6,700 140 0 0 11,440 0 11,440 

SNit· I • Quinto:z:enc 96 1,550 1,061 0 0 836 3,447 0 3,447 
95 914 510 0 0 800 2,224 192 2,416 
94 1,771 787 0 0 0 2,558 161 2,719 
88 750 314 0 0 0 1,064 12,625 13,689 

11..07-2 Saccharin 96 210 33 0 0 0 243 1,200 1,443 
(manufacturing) 95 90 9 0 0 0 99 1,500 1,599 

94 60 20 0 0 0 80 1,400 1,480 
88 250 500 0 0 0 750 750 1,500 

94-59·7 Safrolc 96 500 5 0 0 0 505 0 505 
95 250 5 0 0 0 255 0 255 
94 No reports recetved 
88 250 250 0 0 0 500 0 500 

7112·49·2 Selenium 96 5 40 97 0 29 171 784 955 
95 5 1,445 92 0 23 1,565 25 1,590 
94 88 367 113 0 7 575 20 595 
88 2,251 14,031 1,168 0 127,508 144,958 2,617 147,575 

- Selenium 96 1,986 45,278 2,404 3,100 211,237 264,005 61,491 325,496 
compounds 95 2,680 58,766 2,184 3,640 219,133 286,403 73,959 360,362 

94 3,576 50,984 2,470 3,410 278,924 339,364 25,229 364,593 
88 2,251 12,255 250 3,400 45,750 63,906 61,116 125,022 

7440·22·4 * Sllvef 96 6,261 1,947 149 0 6,306 14,663 21,736 36,399 
95 6,223 3,070 161 0 250 9,704 8,397 18,101 
94 7,052 3,648 176 250 270 11,396 3,958 15,354 
88 11,480 36,508 1,654 0 39,510 89,152 3,263 92,415 

- Silver compounds 96 3,016 13,375 8,147 370 45,693 70,601 10,132 80,733 
95 2,282 13,642 6,284 380 30,425 53,013 2,492 55,505 
94 2,732 15,367 6,580 140 28,843 53,662 10,462 64,124 
88 5,991 9,415 8,684 250 11,550 35,890 3,139 39,029 

100·42-S Styccn~ 96 10,917,192 31,011,969 12,864 228,317 266,690 42,437,032 3,251,349 45,688,381 
95 12,181,207 28,944,513 4,570 209,945 147,921 41,488,156 4,255,354 45,743,510 
94 13,932,696 26,545,550 54,884 250,861 227,778 41,011,769 4,301,253 45,313,022 
88 12,959,020 21,326,995 59,069 165 242,941 34,588,190 2,011,796 36,599,986 

Note: Does not include delisted chemicals, chemicals added in 1990, 1991, 1994 and 1995, aluminum made, ammonia, hydrochloric actd, and sulfuric 
acid. On-site Releases from Section 5 and Off--site Releases from Section 6 (off-site transfers to disposal) of Form R Breakdown of Underground 
Injection and On-site Land Releases (for RCRA SubtitleC landfills) began m 1996 reportrngyear. 
*Pcstldde 
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Cha,., 3- Year-to-Year Comparison of TRl Da!rl-i 
Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994·1996, Continued 

Total Total 

On-site Off·slte Total 

Energy Waste Transfers Other Waste Production-

' 
Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

l'yndme 96 7,426,653 1,278,558 886,200 9,591,411 31,550 260,552 252,608 355,442 0 900,152 ll,009,790 
95 5,974,830 1,713,119 348,352 8,036,901 14,008 185,968 190,110 291,689 0 681,775 9,272,661 
94 1,791,787 2,109,851 404,033 4,305,671 4,178 129,674 177,365 350,839 0 662,056 5,431,533 
88 NA NA NA NA NA NA 56,729 275,083 0 NA NA 

Qwnolme 96 15,881 34,652 91,001 141,534 2,180 34,429 17,015 255 0 53,879 255,277 
95 1,750 302,003 222,705 526,458 2,243 251 16,365 250 0 19,109 572,024 
94 2,168 280,592 51,342 334,102 4,178 7,500 38,602 260 0 50,540 478,080 
88 NA NA NA NA NA NA 4,945 6,406 0 NA NA 

Qumone 96 0 230,508 366,115 596,623 0 0 50,513 0 0 50,513 654,741 
95 0 179,870 130,500 310,370 0 1,328 30,173 0 0 31,501 350,472 
94 0 9,868 130,000 139,868 0 0 26,186 0 0 26,186 180,055 
88 NA NA NA NA NA NA 280 250 0 NA NA 

Qumtoz.ene 96 884 0 0 884 0 221,410 398,894 4 0 620,308 624,210 
95 863 0 0 863 0 0 759,393 88 0 759,481 762,701 
94 6,328 13,000 17 19,345 0 0 543,692 1,012 0 544,704 565,034 
88 NA NA NA NA NA NA 0 250 0 NA NA 

Sacchann 96 0 0 12,000 12,000 0 0 0 12 0 12 13,512 
(manufllctunng) 95 0 0 9,700 9,700 0 0 0 10 0 lO ll,310 

94 0 0 10,000 10,000 0 0 0 10 0 10 11,529 
88 NA NA NA NA NA NA 0 7,900 0 NA NA 

Saftole 96 0 0 4 4 0 0 0 134 0 134 234 
95 0 0 1 1 0 0 0 5 0 5 6 
94 No reports recmved 

88 NA NA NA NA NA NA 0 250 0 NA NA 

Selemum 96 0 0 29 29 0 155 12,119 405 0 13,279 14,099 
95 1,604 0 23 1,627 4,604 0 1,200 2,276 0 8,080 10,026 
94 0 0 0 0 28,325 0 1,200 IS 0 29,540 30,124 
88 NA NA NA NA NA NA 3,145 1,250 500 NA NA 

Selemum 96 601,563 0 0 601,563 133,241 4,700 32,979 21 8,464 179,405 1,100,414 
compounds 95 590,805 0 2 590,807 158,278 19 49,393 288 0 207,978 1,106,541 

94 343,313 0 0 343,313 136,856 255 31,492 307 0 168,910 873,271 
88 NA NA NA NA NA NA 1,631 1,860 0 NA NA 

Stiver 96 541,588 0 26,366 567,954 1,647,173 0 3,481 388 7 1,651,049 1,391,508 
95 563,576 0 87,462 651,038 1,378,373 1 6,416 142 0 1,384,932 1,920,661 
94 330,239 0 99,763 430,002 855,546 13 36,779 596 0 892,934 1,262,704 
88 NA NA NA NA NA NA 23,875 3,624 0 NA NA 

S!lvercompounds 96 638,500 0 3,967,716 4,606,216 1,408,111 0 32,081 2,260 250 1,442,702 5,976,018 
95 327,846 0 3,966,504 4,294,350 1,000,476 0 22,365 2,069 0 1,024,910 5,396,624 
94 291,857 0 2,958,879 3,250,736 1,492,721 0 5,876 2,808 16,232 1,517,637 4,739,314 
88 NA NA NA NA NA NA 8,986 8,078 2,830 NA NA 

Styrene 96 19,962,598 21,544,063 15,021,756 56,528,417 1,154,843 7,704,571 2,798,362 264,473 900 11,923,149 113,542,563 
95 9,297,615 20,674,599 14,031,180 44,003,394 652,462 9,047,200 3,938,713 118,840 1,000 13,758,215 103,087,135 
94 7,612,033 27,512,188 12,924,097 48,048,318 1,433,692 5,469,504 4,039,222 117,912 5 11,060,335 103,307,046 
88 NA NA NA NA NA NA 5,696,394 479,835 1,260,446 NA NA 

Note: Other On-site Waste Management from Sect1on 8 and Transfers Off-site for Further ,Waste Management from Section 6 (excludmg 
off..srte transfers to dtsposal) ofFonn R Other Off-stte Transfers are transfers reported without valid waste management codes Production-related Waste from 
Sectton 8 ofFonn R (total excludes remedtal aud catastropluc quantltles) 
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~hapter 3-Year-to-Year Comparison ofTRI Data 

Table 3-9. TRIOn-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off-site 
Air Releases Total 

Fugitive or SfAckor Surface On-site Total Transfers On-and 
CAS Nonpoint Air Point Air Water Underground Land On-site Off-site to Off-site 

Numb« Chemieal Year Emis5ions Emissions Discharges Injection Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

9Q.09.3 Sl)'mle o:tldc 96 7 24 0 0 0 31 0 31 
95 1 12 0 0 0 13 0 13 
94 6 84 0 0 0 90 0 90 
83 su 1,803 0 0 0 2,314 750 3,064 

79-l+S 1,1,2,2-Tetnchloro- 96 12,638 2,850 130 0 0 15,618 7 15,625 
C!lunc 95 4,904 3,371 2,222 0 0 10,497 7 10,504 

94 10,227 2,257 1,517 26 0 14,027 52 14,079 
88 25,904 17,961 1,903 0 29 45,797 128,750 174,547 

121·11-4 Telrlli:hloroethylcnc 96 3,095,666 4,765,504 1,311 13,436 30,442 7,906,359 22,071 7,928,430 
95 4,588,748 4,950,002 2,407 20,481 6 9,561,644 72,961 9,634,605 
94 4,894,036 5,712,830 3,877 4,051 4,349 10,619,143 74,980 10,694,123 
88 16,335,782 19,786,515 33,314 72,250 82,144 36,310,005 1,385,378 37,695,383 

96l·ll·S • Tctrlcllkxvlnphos 96 uo 255 5 0 0 370 2,030 2,400 
95 20 606 5 0 0 631 4,200 4,831 
94 IS 398 5 0 0 418 2,948 3,366 
83 250 1 0 0 0 251 9,270 9,521 

7440.28.0 Tha1hum 96 No reports recewed 
95 s 250 0 0 755 1,010 0 1,010 
94 s 250 0 0 755 1,010 0 1,010 
88 No reports recetved 

- Thall!um compounds 96 0 0 0 0 0 0 0 0 
95 No reports received 
94 163 8 0 0 3,695 3,866 5 3,871 
88 I 252 0 0 250 503 1,000 1,503 

' 62·55-S Thiollcclamidc 96 No reports ~tved 
95 No reports received 
94 No reports recetved 
88 250 250 0 0 0 500 0 500 

62.·S6-6 Tl!iowu 96 1,093 119 339 5,000 250 6,801 2,590 9,391 
95 872 758 1,487 5,000 250 8,367 4,269 12,636 
94 1,155 2,017 3,539 5,000 250 11,961 2,572 14,533 
88 1,504 500 16,951 5,940 750 25,645 2,303 27,948 

1314·20.1 Thorium dioxide 96 0 1 0 0 0 1 0 1 
95 0 1 0 0 0 1 0 1 
94 0 0 0 0 0 0 0 0 
88 230 1,350 0 0 0 1,580 677,549 679,129 

155().4$-0 Tl!.tnlum tetra- 96 21,080 9,771 0 0 0 30,851 34,013 64,864 

cldoridc 95 15,877 4,422 0 0 0 20,299 32,282 52,581 
94 16,051 6,298 0 0 0 22,349 150 22,499 
88 38,614 40,054 0 0 1,400 80,068 0 80,068 

10$.18-3 Toluene 96 41,711,487 83,670,741 68,697 329,275 557,160 126,337,360 1,022,535 127,359,895 
95 52,433,574 93,577,558 53,291 310,691 85,798 146,460,912 881,153 147,342,065 
94 58,505,358 111,884,283 82,778 490,840 180,247 171,143,506 951,120 172,094,626 
88 106,246,178 193,156,221 196,957 1,473,666 643,668 301,716,690 9,615,791 311,332,481 

Note: Docs not include deiisted chemicals, chemicals added in 1990, 1991, 1994 and 1995, alummum oxide, ammonia, hydrochlonc acid, and sulfuric 
acid. On-site Rcteascs from Section S and Off-site Releases from Sect1on 6 (off-site transfers to disposal) of Form R. Breakdown of Underground 
fnjc:etion and On-site Land Releases (for RCRA SubtitleC landfills) began in 1996 reportmgyear 
*PMtlclde 
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Chapter 3- Year-to-Year Comparison of' TRI 

Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 

Energy Waste Tt:ansfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Styrene oxtde 96 0 35,337 0 35,337 0 861 0 0 0 861 36,230 

95 0 35,337 0 35,337 0 0 0 0 0 0 35,350 
94 23 35,337 0 35,360 0 884 0 0 0 884 36,330 
88 NA NA NA NA NA NA 0 250 0 NA NA 

1,1,2,2-Tetrachloro- 96 4,808,000 924,000 11,024,249 16,756,249 2,380,211 0 248,014 90 0 2,628,315 19,400,145 

ethane 95 6,200,000 846,600 13,754,898 20,801,498 2,233,342 880 150,072 0 0 2,384,294 23,196,547 

94 4,740,000 958,000 8,551,216 14,249,216 2,227,120 0 > 40,807 0 0 2,267,927 16,530,040 
88 NA NA NA NA NA NA 74,982 400 0 NA NA 

Tetrachloroethylene 96 46,710,867 2,647,705 20,674,831 70,033,403 5,822,463 530,548 1,440,050 1,847 0 7,794,908 85,970,037 
95 46,322,863 8,622,647 26,279,022 81,224,532 6,622,064 780,737 2,192,750 14,997 75,924 9,686,472 100,619,857 
94 54,725,520 11,881,690 21,513,333 88,120,543 7,456,148 857,453 2,062,148 62,059 250 10,438,058 109,883,260 
88 NA NA NA NA NA NA 4,059,045 558,691 138,270 NA NA 

Tetrach1orvmphos 96 615 0 1,020 1,635 0 44,900 3,885 0 0 48,785 52,662 
95 330 0 1,020 1,350 0 47,000 4,230 0 0 51,230 56,988 
94 16,075 3 0 16,078 0 21,100 19,104 7 0 40,211 59,201 
88 NA NA NA NA NA NA 40,210 2 0 NA NA 

Thalhwn 96 No reports recetved 

95 688,093 0 0 688,093 3,852 0 190 5 0 4,047 692,166 
94 27,482 0 0 27,482 5,040 0 250 5 0 5,295 32,167 
88 No reports recetved 

Thalinun compounds 96 0 0 0 0 0 0 5 0 0 5 10 

95 No reports recetved 
94 0 0 0 0 0 0 0 0 0 0 3,865 
88 NA NA NA NA NA NA 250 6 0 NA NA 

Th<oacetrumde 96 No reports received 

95 No reports recetved 

94 No reports recetved 

88 NA NA NA NA NA NA 250 0 0 NA NA 
) 

Tbtourea 96 4,665 0 664 5,329 0 0 ll,073 254 0 11,327 31,767 
95 7,082 0 18,535 25,617 0 0 11,917 761 0 12,678 48,136 
94 0 0 3,860 3,860 0 0 1,821 1,860 0 3,681 19,787 
88 NA NA NA NA NA NA 2,511 26,634 0 NA NA 

Tbonum d1ox1de 96 22,000 0 0 22,000 0 0 0 2,200 0 2,200 24,200 
95 26,000 0 0 26,000 0 0 0 2,600 0 2,600 28,601 
94 0 0 0 0 0 0 0 0 0 0 0 
88 NA NA NA NA NA NA 0 250 0 NA NA 

T1tantum tetra· 96 0 0 26,706,771 26,706,771 136,039 I 166,720 0 0 302,760 27,074,252 
chlonde 95 0 0 23,836,598 23,836,598 129,787 0 2,914 0 0 132,701 24,021,959 

94 0 0 23,244,683 23,244,683 3,500 0 317,482 0 0 320,982 23,587,693 
88 NA NA NA NA NA NA 1,667,045 0 0 NA NA 

Toluene 96 968,269,305 187,671,839 395,302,542 1,551,243,686 22,885,031 79,191,567 22,051,736 599,828 60,979 124,789,141 1,816,226,231 
95 1,006,140,873 214,676,316 214,503,254 1,435,320,443 24,390,666 76,581,609 20,733,577 850,357 5,168 122,561,377 1,701,961,019 
94 975,483,694 248,371,331! 131,360,050 1,355,215,082 24,ll6,181 80,639,446 21,906,681 899,650 7,112 127,569,070 1,645,649,122 
88 NA NA NA NA NA NA 47,861,093 3,593,521 4,662,390 NA NA 

Note Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from Section 6 (excludmg 
off-s1te transfers to diSposal) of Form R Other Off-s1te Transfers are transfers reported without valid waste management codes Prodnclion-related Waste from 
Section 8 ofForm R (total excludes remedial and catastrophic quantities). 
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lllr.ihapter 3-Year-to-Year Comparison of TRI Data 

Table 3-9. TRIOn-site and Off-site Releases, by Chemical, 1988 and 1994-1996, Continued 

On-site Releases Off-site 
Air Releases Total 

Fugitive or Stack or Surface On-site Total Transfers On-and 
CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off-site 

Numbtr Chtmlc:al Year Emlssions Emlsslons Discharges Injection Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

5«-«·9 Tolucnc-2,-4-diiso- 96 3,247 4,086 0 0 192 7,525 3,586 ll,lll 

cyanate 95 3,666 4,139 0 0 0 7,805 611 8,416 
94 9,705 25,736 0 0 0 35,441 3,523 38,964 
88 46,634 118,428 0 0 1,040 166,102 36,178 202,280 

9t.OS..7 Tolucn<:-2,6-chf.so.. 96 6,262 7,404 0 0 48 13,714 897 14,611 
cyanate 95 984 2,060 0 0 0 3,044 153 3,197 

94 3,019 5,484 0 0 0 8,503 935 9,438 
88 153,253 338,939 0 0 510 492,702 9,444 502,146 

95-S3-4 o-Toluidme 96 8,997 8,584 260 17,450 10 35,301 1,401 36,702 
95 9,597 3,229 256 22,140 12 35,234 55 35,289 
94 9,823 3,765 534 30,300 6 44,428 302 44,730 
88 19,196 27,726 1,902 250 5,024 54,098 670 54,768 

S2-6S·6 " Triehlorf'oo 96 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 
94 5 2 9 0 0 16 19 35 
88 250 3 0 0 0 253 487 740 

120-Sl-1 1,2,-4-Trlcbloro- 96 32,283 124,980 433 750 0 158,446 4,487 162,933 
benune 95 31,221 137,269 259 12,500 0 181,249 41,648 222,897 

94 30,090 137,190 970 15,200 830 184,280 52,908 237,188 
88 438,009 1,094,904 31,628 7,408 3,073 1,575,022 164,144 1,739,166 

71-Ss-6 1,1,1-Trlcbloro- 96 4,339,326 4,428,210 844 1,354 26,303 8,796,037 34,031 8,830,068 
~e 95 ll,002,844 12,088,982 1,118 126 38,470 23,131,540 124,363 23,255,903 

94 20,302,319 18,436,204 2,283 102 2,350 38,743,258 186,024 38,929,282 
88 93,139,461 87,702,388 95,624 1,000 204,923 181,143,396 5,947,875 187,091,271 

19-00-S 1,1,2-Trlcbloro- 96 33,142 305,908 516 0 16 339,582 85 339,667 
ethane 95 38,919 241,428 870 0 0 281,217 84 281,301 

94 41,179 268,933 914 0 0 3ll,026 166 311,192 
88 618,608 1,122,834 5,303 0 89 1,746,834 19,810 1,766,644 

79-01-6 Trkhlorocch}lcne 96 10,665,331 10,606,835 541 1,291 23,140 21,297,138 76,327 21,373,465 
95 12,375,423 13,667,466 1,477 550 3,577 26,048,493 57,670 26,106,163 
94 14,951,392 15,698,688 1,671 288 4,417 30,656,456 95,090 30,751,546 
88 26,168,376 29,775,360 13,801 390 21,186 55,979,113 1,466,469 57,445,582 

9.S.9S-4 2,4,5-Trlcbloro- 96 No reports reo::1ved 
phenol 95 No reports receiVed 

94 No l'cports received 
88 I 90 0 0 0 91 20 111 

81-06-2 2,4,6-Triehloro- 96 136 155 28 0 0 319 0 319 
phrool 95 135 26 210 0 0 371 0 371 

94 116 83 65 0 0 264 0 264 
88 0 250 so 12,000 0 12,300 10 12,310 

1$$2.Q94 • Tnflurabn 96 11,153 4,453 87 0 310 16,003 51,678 67,681 
95 13,318 3,826 92 0 8,250 25,486 24,490 49,976 
!14 15,715 3,253 6 0 250 19,224 23,116 42,340 
88 2,020 1,257 601 0 0 3,878 40,551 44,435 

Note: Docs not include delisted chemicals, chemicals added in 1990, 1991, 1994 and 1995, aluminum oxide, ammoma, hydrochloric ac1d, and sulfuric 
acid. On-site Releases from Section 5 and Off-site Releases from Section 6 (off-stte transfers to disposal) of Fonn R. Breakdown of Underground 
Jqjccllon and On-site Land Releases (for RCRA Subtitle C landfills) began in 1996 reportmg year 
*PC$th:ldc 
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Chapter 3- Year-to-Year Comparison of' TRI 

Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

> On-site Off-site Total 
Energy Waste Transfers Other Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 
Cbetrucal Year On-site On-site On-site ment to Reeyeling Recovery Treatment toPOTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Toluene-2,4-duso- 96 547 0 1,107 1,654 2,656 24,143 12,689 0 0 39,488 46,410 

cyanare 95 427 37,664 3,311 41,402 1,400 23,160 11,636 0 0 36,196 84,238 

94 584 58,686 3,733 63,003 59,100 26,282 30,181 0 0 115,563 214,052 

88 NA NA NA NA NA NA 193,439 500 3 NA NA 

To1uene-2,6-dnso- 96 137 0 150 287 7,081 3,065 11,151 0 0 21,297 42,840 
cyanate 95 107 9,416 652 10,175 0 3,705 1,546 0 0 5,251 22,933 

94 99 14,672 833 15,604 8,922 6,232 1,489 0 0 16,643 52,589 

88 NA NA NA NA NA NA 45,287 250 0 NA NA 

o-To!Uidtne 96 58 231,376 144,487 375,921 0 79,475 74,198 22,698 0 176,371 619,345 

95 49 95,623 94,846 190,518 0 139,297 107,218 20,406 0 266,921 492,577 

94 49 362,900 154,844 517,793 0 110,648 179,767 131,476 0 421,891 984,266 

as NA NA NA NA NA NA 31,500 15,172 0 NA NA 

Tncblorfon 96 0 0 0 0 0 0 0 0 0 0 0 

95 0 0 0 0 0 0 0 0 0 0 0 
94 70 0 211 281 0 0 174 0 0 174 481 
88 NA NA NA NA NA NA 1,079 215 0 NA NA 

1,2,4-Tncbloro- 96 1,250,136 44,674 598,429 1,893,239 4,335 68,544 229,460 21,618 0 323,957 2,374,399 
benzene 95 40,745 2,400 1,137,925 1,181,070 10,541 107,929 345,503 82,831 0 546,804 1,876,411 

94 36,737 28,219 734,646 799,602 10,715 42,171 460,393 101,302 0 614,581 1,596,193 

88 NA NA NA NA NA NA 734,243 262,676 0 NA NA 

1,1,1-Tnchloro- 96 39,529,212 860,823 1,184,611 41,574,646 1,441,519 338,734 1,023,362 10,318 0 2,813,933 52,924,903 
ethane 95 60,014,479 3,487,698 1,108,250 64,610,427 3,725,741 1,017,815 1,270,732 3,922 0 6,018,210 93,609,675 

94 71,998,974 4,231,763 1,045,943 77,276,680 7,026,161 1,849,346 2,322,122 6,454 72,131 11,276,214 126,983,394 
88 NA NA NA NA NA NA 12,158,277 305,358 1,310,826 NA NA 

1,1,2-Tnchloro- 96 23,529,000 16,834,508 20,388,250 60,751,758 13,086,925 305,329 2,823,046 745 0 16,216,045 77,283,995 
ethane 95 18,699,000 12,061,000 24,559,416 55,319,416 11,918,217 200,626 3,251,456 9,000 0 15,379,299 70,877,737 

94 14,275,000 10,640,000 25,716,768 50,631,768 11,159,898 135,425 4,706,326 3,100 0 16,004,749 66,990,296 
88 NA NA NA NA NA NA 239,032 750 1,000 NA NA 

Tnchloroethylene 96 118,520,604 2,050,829 5,358,265 125,929,698 6,669,733 761,582 1,606,178 86,392 0 9,123,885 156,902,484 
95 154,222,220 2,514,155 5,218,927 161,955,302 8,570,263 1,166,015 1,042,803 15,073 0 10,794,154 199,585,656 
94 248,180,707 3,549,858 5,990,328 257' 720,893 8,353,927 1,206,853 2,392,033 50,325 363,668 12,366,806 300,844,953 
88 NA NA NA NA NA NA 4,693,074 85,652 360,514 NA NA 

2,4,5-Tncbloro- 96 No reports recetved 

phenol 95 No reports recetved 

94 No reports rece1ved 

88 NA NA NA NA NA NA 0 0 0 NA NA 

2,4,6-Tnchloro- 96 0 0 1,020,923 1,020,923 0 0 0 0 0 0 1,021,242 
phenol 95 0 0 1,294,115 1,294,115 0 0 0 0 0 0 1,294,486 

94 0 0 1,060,598 1,060,598 0 0 0 0 0 0 1,060,862 
88 NA NA NA NA NA NA 0 0 0 NA NA 

Tnflurahn 96 71,149 0 13,000 84,149 0 0 111,790 5 0 111,795 286,572 
95 2,107 0 99,980 102,087 0 5 82,914 5 500 83,424 233,348 
94 1,220 0 100,295 101,515 0 0 11,252 250 0 11,502 144,073 
88 NA NA NA NA NA NA 149,989 371 0 NA NA 

Note: Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from Section 6 (excludmg 
off-site transfers to disposal) ofFonn R. Other Off-site Transfers are transfers reported Without valid waste management codes. Production-related Waste from 
Secllon 8 ofFonn R (total excludes remedial and catastropluc quantit1es ). 
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lllr:apter 3- Year·to-Year Comparison of TRI Data 

Table 3-9. TRIOn-site and Off-site Releases, by Chemical 1988 and 1994-1996 Continued I I 

On-site Releases Off-site 
Air Releases Total 

Fugitive or Stack or Surface On-site Total Transfers On-and 

CAS Nonpoint Air Point Air Water Underground Land On-site Off-site to Off-site 

Numbtr Chemical Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

9$-6!-6 1,2,4-Trlm<:!hyl· 96 2,752,443 4,667,587 9,570 2,697 29,947 7,462,244 135,485 7,597,729 
benzene 95 2,556,977 4,990,181 8,432 1,042 43,916 7,600,548 41,005 7,641,553 

94 2,628,405 5,309,194 9,171 187 14,957 7,961,914 58,889 8,020,803 
88 2,037,740 2,227,462 10,088 7,964 61,583 4,344,837 200,616 4,545,453 

51·19-6 thcthliiiC 96 496 12,042 0 0 0 12,538 3,675 16,213 
95 124 0 0 0 0 124 3,750 3,874 
94 11,050 0 0 0 0 11,050 4,274 15,324 
88 140,500 4,623 0 0 0 145,123 1,350 146,473 

7440-62·2 V~~tadiUlll (fume 96 452 1,249 4 0 16 1,721 38,641 40,362 
or dust) 95 1,397 3,952 5 0 31,222 36,576 17,463 54,039 

94 902 5,421 3,000 0 31,700 41,023 7,938 48,961 
88 3,145 14,033 4,704 0 87,296 109,178 91,559 200,737 

1(18.0$-4 Vinyt ace!AIC 96 829,617 3,010,281 2,393 300,768 2,834 4,145,893 27,065 4,172,958 
95 1,074,152 3,030,400 8,269 783,829 1,717 4,898,367 41,783 4,940,150 
94 1,474,604 2,920,935 1,386 648,667 1,775 5,047,367 111,072 5,158,439 
88 1,470,618 4,616,879 10,021 2,109,851 18,889 8,226,258 21,811 8,248,069 

$93·60-2 Vinyi b!omklc 96 240 5,600 0 0 0 5,840 0 5,840 
95 43,460 11,470 0 0 0 54,930 0 54,930 
94 220 2,400 0 0 0 2,620 0 2,620 

88 4,000 950 400 0 0 5,350 0 5,350 

75..01-4 VIA)'! chloride 96 272,926 746,882 356 333 1 1,020,498 19,614 1,040,112 
95 322,618 722,047 525 33 I 1,045,224 15,645 1,060,869 
94 340,498 725,846 377 I 6 1,066,728 20,740 1,087,468 
88 421,882 1,017,307 2,051 53 4,409 1,445,702 4,555 1,450,257 

75-35-4 Vinylukne chloride 96 82,672 94,525 216 0 I 177,414 33 177,447 
9S 52,166 125,343 392 0 0 177,901 260 178,161 
94 35,324 130,372 215 0 0 165,911 2,031 167,942 
88 104,552 191,801 3,462 170 429 300,414 44,281 344,695 

10$·38-3 m·Xylcne 96 450,550 525,195 635 45,239 93,377 1,114,996 3,275 1,118,271 
95 379,028 364,459 892 569 13,318 758,266 8,650 766,916 
94 691,696 289,548 893 250 2,708 985,095 150,720 1,135,815 
88 1,480,104 982,939 2,566 0 18,Q45 2,483,654 107,746 2,591,400 

95-47-6 o-Xylene 96 680,963 550,970 2,503 4,760 88,876 1,328,072 4,611 1,332,683 
95 765,610 564,177 869 569 485 1,331,710 1,152 1,332,862 
94 910,532 492,003 1,148 250 2,959 1,406,892 7,030 1,413,922 
88 1,613,292 628,522 2,786 250 22,461 2,267,311 52,881 2,320,192 

106-42·3 p-Xylene 96 839,254 1,997,026 477 1,010 88,804 2,926,571 1,114 2,927,685 
95 1,104,441 1,819,471 532 569 29,401 2,954,414 1,261 2,955,675 
94 808,402 2,612,682 9,690 250 587 3,431,611 3,295 3,434,906 
88 1,653,660 4,339,083 3,200 0 49,226 6,045,169 31,108 6,076,277 

Ul0.:!0-7 '* Xylene (mL~ed 96 20,296,828 62,388,723 39,902 132,971 58,951 82,917,375 499,478 83,416,853 
lsomm) 95 23,070,078 73,905,928 33,805 93,396 101,457 97,204,664 573,629 97,778,293 

94 26,115,298 84,673,110 44,Q78 313,711 243,345 111,389,542 868,326 112,257,868 
88 35,175,598 123,800,493 204,480 144,728 558,257 159,883,556 6,455,161 166,338,717 

Note: Does not include debsted chemtcals, chemtcals added m 1990, 1991, 1994 and 1995, alummum oxtde, ammoma, hydrochlonc actd, and sulfuric 
IICid. On-site Releases from Section 5 and Off-site Releases from Section 6 (off-site transfers to disposal) of Fonn R Breakdown of Underground 
Jnjcetion and On-site Land Releases (for RCRA SubtitleC landfills) began m 1996 reporting year 
*Pestfdde 
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Table 3-9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 
On-site Off-site Total 

Energy Waste Transfers Other Waste Prodnction-
Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- related 

Chemical Year On-site On-site On-site ment to Recycling Recovery Treatment toPOTWs Transfers ment Waste 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

1,2,4-Tnmethyl 96 11,081,130 5,247,136 153,658,796 169,987,062 1,052,594 3,371,314 281,757 331,065 0 5,036,730 182,627,439 

benzene 95 12,135,506 4,669,750 26,125,744 42,931,000 1,072,018 2,933,728 333,459 195,328 0 4,534,533 55,524,929 

94 16,832,171 5,241,054 10,670,867 32,744,092 1,125,700 2,342,592 269,521 145,264 0 3,883,077 44,406,087 

88 NA NA NA NA NA NA 330,046 501,717 41,463 NA NA 

Urethane 96 0 0 0 0 0 0 175 0 0 175 15,642 

95 0 0 0 0 0 0 0 1,165 0 1,165 5,907 

94 0 0 0 0 0 0 0 6,939 0 6,939 22,015 

88 NA NA NA NA NA NA 3,558 260 0 NA NA 

Vanadmm (fume 96 233,249 282 2,205 235,736 3,236 0 1,705 200 0 5,141 279,958 

or dust) 95 164,454 217 0 164,671 5,618 0 7 310 0 5,935 267,595 

94 135,004 0 0 135,004 7,336 0 33,476 0 0 40,812 224,029 

88 NA NA NA NA NA NA 1,858 0 0 NA NA 

Vmyl acetate 96 651,835 13,459,144 19,970,650 34,081,629 47,199 11,097,329 1,949,118 144,887 0 13,238,533 52,673,663 

95 311,385 15,379,353 19,205,133 34,895,871 533,326 6,534,074 8,913,415 274,652 0 16,255,467 56,361,995 

94 6,488,533 14,222,230 13,844,895 34,555,658 253,854 10,392,381 4,378,761 218,412 0 15,243,408 55,389,278 

88 NA NA NA NA NA NA 354,698 2,319,733 20,015 NA NA 

Vmyl bromide 96 0 0 39 39 0 0 0 0 0 0 5,839 
95 0 0 36 36 0 0 0 0 0 0 54,946 
94 0 0 13 13 0 0 0 0 0 0 2,613 

88 NA NA NA NA NA NA 0 0 0 NA NA 

Vmyl chlonde % 144,257,010 34,902,139 34,549,160 213, 70&,309 108,475 17,000 57,390 734 0 183,599 214,928,242 

95 118,321,038 23,368,507 40,034,145 181,723,690 134,144 20,853 58,973 308 0 214,278 182,942,803 

94 301,099,066 12,684,596 39,918,964 353,702,626 68,273 14,301 158,536 326 0 241,436 354,986,436 

88 NA NA NA NA NA NA 669,044 17,104 2,188 NA NA 

Vmyhdene chlonde 96 1,540,000 81,000 5,944,435 7,565,435 26 45,180 36,107 90 0 81,403 7,919,564 

95 1,438,000 190,253 6,614,873 8,243,126 55 102,442 86,499 301 0 189,297 8,592,258 

94 400,000 16,000 9,393,764 9,809,764 140 250 223,917 287 0 224,594 10,200,106 
88 NA NA NA NA NA NA 360,958 3,303 0 NA NA 

m-Xylene 96 1,413,683 130,969 159,029,986 160,574,638 44,221 56,722 101,754 7,046 8,100 217,843 161,921,893 
95 1,917,515 4,141,480 3,100,716 9,159,7ll 27,725 233,672 130,247 13,587 0 405,231 10,315,397 
94 609,436 4,422,579 771,485 5,803,500 30,875 45,869 8,847 3,331 0 88,922 7,024,513 

88 NA NA NA NA NA NA 113,311 19,708 liS NA NA 

o-Xylene 96 90,138 14,825,694 96,322,096 111,237,928 192,724 781,724 509,146 424,692 0 1,908,286 114,697,510 

95 317,695 15,563,897 2,213,038 18,094,630 60,208 1,848,523 465,724 381,025 0 2,755,480 22,254,843 

94 423,414 37,094,809 1,394,758 38,912,981 51,482 2,555,151 265,893 61,941 0 2,935,073 43,345,283 

88 NA NA NA NA NA NA 95,764 44,023 12,864 NA NA 

p-Xylene % 195,330 521,427 73,929,099 74,645,856 4,462 21,639 115,168 2,325 0 143,594 77,696,140 

95 468,689 2,168,729 645,579 3,282,997 8,845 4,048 3,831 5,106 0 21,830 6,249,139 
94 763,332 1,670,795 379,950 2,814,077 2,105 19,608 3,669 1,457 0 26,839 6,252,518 

88 NA NA NA NA NA NA 48,320 752 0 NA NA 

Xylene (miXed 96 110,754,065 146,026,399 81,266,575 338,047,039 43,676,875 68,512,589 7,986,520 487,905 8,590 120,672,479 561,418,451 
1somers) 95 134,886,919 141,797,405 81,906,637 358,590,961 43,915,996 70,744,984 15,005,250 532,294 7,055 130,205,579 580,933,456 

94 124,458,050 175,633,688 60,730,962 360,822,700 40,062,229 76,344,656 8,707,862 645,862 6,755 125,767,364 598,733,979 
88 NA NA NA NA NA NA 27,191,660 4,160,974 3,852,727 NA NA 

Note Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from Section 6 (excludmg 
off-site transfers to dtsposal) of Form R Other Off-stte Transfers are transfers reported wtthout valid waste management codes Production-related Waste from 
Sectton 8 ofForm R (total excludes remedtal and catastropluc quanttttes) 
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ll:lr:•ptor 3- Yea,. to-Year Comparison of TRI Date 

Table 3-9 TRIOn-site and Off-site Releases by Chemical 1988 and 1994-1996 Continued . ' ' ' 
On-site Releases Off-site 

Air Releases Total 

Fugitive or Stack or Surface On-site Total Transfers On-and 

CAS Nonpolnt Air Point Air Water Underground Land On-site Off-site to Off-site 

Number Cbemlc:al Year Emissions Emissions Discharges Injection Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

87-62·7 2,6-Xylidlnc 96 0 53 0 0 0 53 0 53 

95 54 221 0 0 0 275 0 275 

94 59 122 66 0 0 247 0 247 
88 0 337 1,537 0 0 1,874 0 1,874 

7440.66-6 * Zinc (fume or dust) 96 633,707 1,001,365 12,062 0 6,799,886 8,447,020 2,477,827 10,924,847 

95 744,226 1,272,522 53,260 0 6,403,941 8,473,949 3,528,326 12,002,275 

94 758,961 886,234 28,123 5 8,462,321 10,135,644 2,273,314 12,408,958 

88 1,944,168 1,511,769 849,544 140,010 25,617,365 30,062,856 29,642,266 59,705,122 

- Zinc compounds 96 2,327,688 3,506,502 1,065,164 129,498 94,842,199 101,871,051 105,122,823 206,993,874 

95 1,884,468 2,740,761 1,057,008 212,844 85,479,436 91,374,517 97,453,223 188,827,740 

94 1,839,780 3,047,802 1,318,328 196,748 78,725,112 85,127,770 90,128,232 175,256,002 

88 3,245,883 4,017,072 1,200,859 109,555 113,363,711 121,937,080 67,269,507 189,206,587 

12122-67·7 Zlneb 96 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 
94 No reports received 
88 250 1,000 0 0 0 1,250 2,600 3,850 

- MIXtures lllld ()(her 96 17,641 14,424 1,030 0 27,618 60,713 16,780 77,493 
trade name 95 126,289 207,905 3,171 0 0 337,365 4,400 341,765 
product& 94 194,941 43,069 23,120 0 3,442 264,572 11,498 276,070 

88 628,029 2,822,591 59,210 0 16,099 3,525,929 10,661,927 14,187,856 

- Trade secretJ 96 soo 255 0 0 0 155 0 755 
!IS 250 s 0 0 0 255 0 255 
94 0 470 0 0 0 470 0 470 
ss 0 0 0 0 0 0 0 0 

TO!II 96 276,183,228 819,229,878 45,144,135 118,222,387 299,979,550 1,558, 759,178 265,005,866 1,823,765,044 

95 304,738,454 886,521,836 35,918,865 139,908,494 272,424,588 1,639,512,237 255,777,935 1,895,290,172 
94 351,433,000 928,852,817 39,794,843 114,135,765 289,341,251 1,723,557,676 259,228,230 1,982,785,906 
88 680,92!,993 1,499,933,328 164,551,386 161,969,132 459,114,111 2,966,496,950 386,461,584 3,352,958,534 

Note: Docs not include delisted chemicals, chemicals added in 1990, 1991, 1994 and 1995, aluminum oxtde, ammonia, hydrochlonc aCid, and sulfunc 
acid. On-site Releases from Section 5 and Off-site Releases from Section 6 (off-site transfers to disposal) of Fonn R Breakdown of Underground 
lnjcctionand On-site Land Releases (for RCRA SubtitleC landfills) began in 1996 reporting year 
*PC$tlclde 
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Chapter 3- Year-to-Year Comparison of TRI 

Table 3·9. TRI Other On-site Waste Management, Transfers Off-site for Further Waste Management, and Total Production
related Waste, 1988 and 1994-1996, Continued 

Total Total 

On-site Off-site Total 

Energy Waste Transfers Otber Waste Production-

Recycled Recovery Treated Manage- Transfers to Energy Transfers to Transfers Off-site Manage- - related 

Cbemieal Year On-site On-site On-site ment to Recycling Recovery Treatment to POTWs Transfers ment Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2,6-Xyhdme 96 0 36,684 0 36,684 0 0 0 0 0 0 36,737 
95 0 8,000 303 8,303 0 0 22 236 0 258 8,786 
94 0 22,015 1,362 23,377 0 0 459 263 0 722 24,337 
88 NA NA NA NA NA NA 0 0 0 NA NA 

Zmo (fume or dust) 96 25,204,044 0 2,192,517 27,396,561 63,284,353 48,635 7,925,233 18,590 47,444 71,324,255 ll0,397,651 
95 27,846,197 0 1,696,402 29,542,599 78,693,641 29,564 6,446,275 34,920 0 85,204,400 124,898,533 
94 20,042,768 0 2,214,523 22,257,291 81,773,312 146,891 689,740 38,623 250 82,648,816 118,220,791 
88 NA NA NA NA NA NA 7,667,102 835,961 4,716,287 NA NA 

Zmo compounds 96 84,991,928 102,429 3,458,463 88,552,820 235,687,595 323,618 35,124,148 410,791 23,997 271,570,149 563,263,361 
95 130,617,139 446,100 4,159,476 135,222,715 229,346,855 397,948 10,929,317 576,717 84,100 241,334,937 567,599,634 
94 163,633,079 58,249 3,685,691 167,377,019 250,149,063 411,395 10,346,123 503,802 1,755,480 263,165,863 585,129,661 
88 NA NA NA NA NA NA 16,971,970 1,577,974 1,455,138 NA NA 

Zmeb 96 0 0 0 0 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 0 0 0 0 0 
94 No reports recetved 

88 NA NA NA NA NA NA 250 0 0 NA NA 

M:txtures and other 96 0 0 34,000 34,000 538,881 1,000 0 11,900 2,618 554,399 685,593 
trade name 95 8,025 96,280,793 72,738,249 169,027,067 19,282 373,381 279,375 42,946 0 714,984 170,100,659 
products 94 313,923 259,823,536 27,855 260,165,314 16,656 981,824 74,132 2,149 1,450 1,076,211 261,493,601 

88 NA NA NA NA NA NA 749,408 186,938 190,046 NA NA 

Trade secrets 96 0 0 0 0 0 0 750 2,379 0 3,129 2,630 
95 0 0 0 0 0 0 0 0 0 0 40 
94 1,600,000 0 166,452 1,766,452 597,825 750 0 0 0 598,575 2,365,127 
88 NA NA NA NA NA NA 19,000 0 0 NA NA 

Total 96 6,209,509,900 2,585,785,910 5,246,425,791 14,041,721,601 2,094,268,207 446,487,845 248,020,028 141,995,045 3,078,759 2,933,849,884 18,891,598,534 
95 6,139,069,594 2,688,189,212 4,855,675,960 13,682,934,766 2,173,558,832 488,954,630 236,4%,866 155,173,872 2,186,886 3,056,371,086 18,658,358,849 
94 6,518,368,024 3,138,177,326 4,566,261,474 14,222,806,824 2,200,7fiJ,073 459,576,125 221,230,371 159,934,847 5,094,462 3,046,595,878 19,232,528,369 
88 NA NA NA NA NA NA 369,204,491 254,808,420 43,279,087 NA NA 

Note· Other On-site Waste Management from Section 8 and Transfers Off-site for Further Waste Management from Sectton 6 (excludtng 
off-stte transfers to dtsposal) ofFonn R. OtherOff-stte Transfers are transfers reported withoutvahd waste management codes. Production-related Waste from Sectton 
8 ofFonnR(totalexcludesremedtalandcatastroplucquantittes) 

153 



~hapter 3-Year-to-Year Comparison of TRI Data 

154 



Chapter4 

Industry Reporling to the Taxies Release 
Inventory: Overview 

This 1996 TRI Public Data Release presents a more 
in-depth examination of industry reporting to TRI 
than the summary analyses offered in previous 
years. This overview chapter looks briefly at TRI 
data by industrial sector and at basic economic data 
for the sectors. The next five chapters take a closer 
look at five priority sectors: pulp and paper (SIC 
code 26), chemical manufacturing (SIC code 28), 
petroleum (SIC code 29), primary metals (SIC code 
33), and electrical equipment (SIC code 36). A 
similar view of reporting by federal facilities 
follows in Chapter 10. (Box 4-1 lists the industry 
sectors by SIC code; Box 4-2 explains SIC codes 
and their use in TRI.) 

As noted in Chapter 1, EPA plans to complete and 
release the remaining 15 industry chapters in the 
summer of1998. 

TRI Data by Industry, 1996 

In 1996, across all industries, 21,626 facilities 
submitted 71,381 forms to TRI, as shown in Table 
4-1. (Facilities submit one Form R or the Form A 
certification statement for each chemical). The 

21,098 forms submitted by the chemical 
manufacturing sector amounted to 29.6% of all 
1996 TRI forms. This is three times as many forms 
as submitted by the second largest industry sector, 
fabricated metals, which filed 7,416 forms, or 
10.4% of the totaL Primary metals submitted 6,603 
forms (9.3%). The fourth largest number of forms 
came from the multiple-codes group, those with 
more than one two-digit SIC code (see Box 4-2). 
Federal facilities reported on a total of378 forms. 

On- and Off-site Releases 

Reporting by the chemical industry (SIC code 28), 
which by definition primarily produces chemicals or 
manufactures products by processing chemicals, 
dominates most categories ofTRI data. As shown in 
Table 4-2, 785.2 million pounds of on- and off-site 
releases were reported in chemical manufacturing 
for 1996. This represented ~32.3% of all such 
releases. Primary metals (SIC code 33) reported the 
second largest amount, 564.5 million pounds, or 
23.2% of the total, and producers of pulp, paper, 
and paper products (SIC code 26) were third, with 
227.6 million pounds, or 9.4%. Ranking fourth was 
thy multiple-codes category, with 120.8 million 
pounds, or 5.0%. Federal facilities reported a total 
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Box 4~1. Standard Industrial Classification (SIC) Codes 

Standard Industrial Classification (SIC) Codes 

20 Food and kindred products 
Manufacture or processing of foods and beverages for human consumption, and related products, such as 
manufactured ice, chewing gum, vegetable and animal fats and oils, and prepared feeds for animals and fowls. 

21 Tobacco products 
Manufacture of cigarettes, cigars, smoking and chewing tobacco, snuff, and reconstituted tobacco. Stemming and 
redrying tobacco. Manufacture of non-tobacco cigarettes. 

22 Textile mill products 
Preparation of fiber and subsequent manufacture of yarn, thread, braids, twine, and cordage. Manufacture of 
broadwoven fabrics, narrow woven fabrics, knit fabncs, and carpets and rugs from yarn. Dyeing and fmishing of 
fiber, yarn, fabrics, and knit apparel. Coating, waterproofing or otherwise treating fabrics. Integrated manufacture 
of knit apparel and other fmished articles from yarn. Manufacture of felt goods, lace goods, nonwoven fabrics, and 
miscellaneous textiles. 

23 Apparel and other finished products made from fabrics and similar materials 
Production of clothing. Fabrication of products by cutting and sewing purchased woven or knit textile fabrics and 
related materials, such as leather, rubberized fabrics, plashes, and furs. Manufacture of clothing by cutting and 
joining (e.g., by adhesives) material such as paper and nonwoven textiles. 

24 Lumb~r and wood products, except furniture 
Cutting timber and pulpwood. Also, merchant sawmills, lath mills, shingle mills, cooperage stock m1lls, planing 
mills, and plywood mills and veneer mills engaged in producing lumber and wood basic materials. Manufacture of 
fmished articles made entirely or mainly of wood or related materials. 

25 Furniture and fb:tures 
Manufacture of household, office, public building, and restaurant furniture, and office and store ftxtures. 

26 Paper and allied products 
Manufacture of pulps from wood and other cellulose fibers and from rags. Manufacture of paper and paperboard. 
Manufacture of paper and paperboard into converted products, such as paper coated off the paper machine, paper 
bags, paper boxes, and envelopes. Manufacture of bags from plastics film and sheet. 

27 Printing, publishing, and allied industries 
Printing by one or more common processes, such as letterpress, lithography (including offset), gravure, or screen. 
Bookbinding, platemaking, and other services performed for the printlllg trade. Publishing newspapers, books, and 
periodicals (whether or not the establishment also prints them). 

28 Chemicals and allied products 
Production of basic chemicals. Manufacture of products by predominantly chemical processes. (Three general 
classes of products: 1) basic chemicals, such as acids, alkalis, salts, and organic chemicals; 2) chemical products to 
be used in further manufacture, such as syntheuc fibers, plastics materials, dry colors, and pigments; 3) fmished 
chemical products to be used for ultrmate consumpnon, such as drugs, cosmet10s, and soaps, or to be used as 
materials or supplies in other industries, such as paints, fertilizers, and explosives.) 

29 Petroleum rerming and related industries 
Producing gasoline, kerosene, distillate fuel oils, residual fuel oils, and lubricants, through fractionation or straight 
distillation of crude oil, redistillation of unfinished petroleum derivatives, cracking, or other processes. 
(Establishments also produce aliphatic and aromatic chemicals as byproducts.) 

30 Rubber and miscellaneous plastics products 
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Manufacture of products, not elsewhere classified, from plastics resins and from natural, synthetic, or reclaimed 
rubber, gutta percha, balata, or gutta siak. Includes manufacture of tires. 



Chapter 4 -Industry 

Box 4-1. Standard Industrial Classification (SIC) Codes, Continued 

31 Leather and leather products 
Tanning, currying, and fl.llishing hides and slans, Converting leather Manufacture of fl.llished leather and artificial 
leather products and some similar products made of other matenals. 

32 Stone, clay, glass, and concrete products 
Manufacture of flat glass and other glass products, cement, structural clay products, pottery, concrete and gypsum 
products, cut stone, abrasive and asbestos products, and other products from matenals taken princtpally from the 
earth m the form of stone, clay, and saud. (May include mining and quarrying activities operated by 
manufacturing establishments in this group.) 

33 Primary metal industries 
Smelting and refining ferrous and nonferrous metals from ore, pig, or scrap Rolling, drawing, and alloying 
metals. Manufacture of castings and other basic metal products. Manufacture of nruls, spikes, and insulated wire 
and cable. Includes production of coke. 

34 Fabricated "metal products, except machinery and transportation equipment 
Fabrication of ferrous and nonferrous metal products, such as metal cans, tinware, haudtools, cutlery, general 
hardware, non~electric heating apparatus, fabncated structural metal products, metal forgings, metal stampings, 
ordnance (except vehicles and guided missiles), and a variety of metal and wire products, not elsewhere classified. 

35 Industrial and commercial machinery and computer equipment 
Manufacture of mdustrial and commerctal machinery and equipment and computers. Manufacture of engmes 
and turbines; farm and garden machinery; construction, mining, and oil field machinery; elevators and conveying 
equipment; hoists, cranes, monorads, and industnal trucks and tractors; metalworlang machmery; special mdustry 
machinery; general mdustrial machinery; computer and penpheral equtpment and office machmery; and 
refrigeration and service mdustry machmery. 

36 Electronic and other electrical equipment and components, except computer equipment 
Manufacture of machinery, apparatus, and supplies for the generation, storage, transmission, transformation, and 
utilization of electrical energy. Manufacture of electrictty dtstribution eqn1pment, electrical mdustrial apparatus, 
household appliances, electrical lighting and wtring equtpment, radio and televismn receivmg equipment, 
commumcations equipment, electronic components and accessories, and other electrical equipment and supplies. 

37 Transportation equipment 
Manufacture of equipment for transportation of passengers and cargo by laud, air, and water. Includes motor 
vehicles, aircraft, guided mtsst1es and space vehicles, shtps, boats, railroad equipment, and miscellaneous 
transportation equipment, such as motorcycles, btcycles, and snowmobiles. 

38 Measuring, analyzing and controlling instruments, photographic, medical, and optical goods; 
watches and clocks 

Manufacture of instruments (includmg professional and scientific) for measunng, testing, aualyzmg, and 
controlling, and their assoctated sensors and accessories; optical mstruments and lenses, surveying and drafting 
instruments; hydrological, hydrographic, meteorological, and geophysical equipment; search, detection, 
navigation, and guidance systems and equipment; surg1cal, medtcal, and dental instruments, equtpment, and 
supplies; ophthahmc goods; photographic equtpment and supphes; watches and clocks. 

39 Miscellaneous manufacturing industries 
Manufacture of products not classified many other maJor manufacturing group. Includes jewelry, stlverware, 
and plated ware; musical mstruments; dolls, toys, games, and sporting and athletic goods; pens, pencils, and 
artists' materials; buttons, costume novelties, and mtscellaueous notions; brooms and brushes; caskets; and 
other mtscellaueous products." 

Source: Executive Office of the Prest dent, Office of Management and Budget, Standard Industnal Classification Manual, 1987 
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Box 4-2. An Explanation of SIC Codes and TRI 

An Explanation of SIC Codes and TRI 

SIC codes are the Standard Industrial Classification (SIC) codes used throughout the federal government to classify 
eeonomic activity by industry. Facilities in the manufactunng sectors, that is, SIC codes 20 through 39, are required to 
report to TRI. (As explained in Chapter 1, additional industries will begm reporting with the 1998 reporting year.) Box 4-1 
lists the two-digit SIC codes in manufacturing and the primary activities of the industry sectors they designate. 

On TRI Form Rs and certification statements, Form As, facilities report the four-digit SIC codes that defme therr 
operations. A facility might report, for example, SIC code 2873, nitrogenous fertilizers. These mdustnes are grouped into 
broader categories at the three-digit and two-dig1t SIC code levels. For example, nitrogenous fertilizers falls into the 
agricultural chemicals group at the three-digit level (SIC code 287) and the chemicals and allied products major group (SIC 
code 28). Tables in this chapter present data aggregated at the two-digit level. 

TRI facilities may report up to six four-digit SIC codes that describe their operations. They submit one Form R or Form A 
certification statement for each chemical they are reporting. If all the processes or operations that are associated with a 
facility's releases or other waste management of a TRI chemical can be described by one SIC code, then only one SIC code 
is reported on the form. If several economic activities, designated by different SIC codes, describe the speCific operations 
at a facility that are associated with releases or other waste management of a TRI chemical, then the facility will report 
those SIC codes (up to six) on the form it submits for that chemical. 

Industrial facilities often conduct inter-related operations. They may, for example, manufacture distinct products usmg 
common or related feedstocks. Such products may be classified in similar but separate categories in the SIC system. Thus, 
many forms submitted to TRI contain more than one industrial classification. When TRI data are analyzed by mdustry
that is, by SIC code--forms that report more than one SIC code must be categonzed separately because they do not fall 
into the individual industry groups. This affects analyses at the four-digit level, as presented in Chapters 5 through 9, and 
it affects analyses when data are aggregated at the two-digit level, as in this chapter. 

Four-digit Multiple SIC Codes: Forms that report multiple SIC codes Within the same two-digit SIC code are categorized as 
"multiple codes" in the analyses ofTRI data in Chapters 5 though 9. A facility that produces the pulp used in making 
paper and also produces paper itself; for example, will report both SIC code 2611, representmg pulp mills, and SIC code 
2621, representing paper mills, on the TRI form. In the analyses in Chapter 5 ofTRI reporting m the pulp and paper sector 
(SIC code 26), data from these forms are included in the "multiple-codes" category. In some mdustrial sectors, such as 
chemical manufacturing (SIC code 28, analyzed in Chapter 6), the majority ofTRI reporting occurs on forms with multiple 
SIC codes at the four-digit level. 

Two-digit Multiple SIC Codes: In this chapter, the "multiple codes" category represents forms that report in more than one 
two-digit SIC code. For example, a facility may refine petroleum (SIC code 29) and then use that feedstock in the 
manufacture of chemicals (SIC code 28); 1t will report SIC codes in both of these sectors on its TRI forms (such as SIC 
codes 2911, petroleum refining, and 2869, industrial organic chemicals). Data from these forms are classified in the "multiple 
codes" category in this chapter, where the tables analyze the TRI data at the two-dig1t level. In this chapter, TRI forms 
from the pulp and paper mill would be included in SIC code 26, because both of its four-digit SIC codes fall Within SIC code 
26. 

On forms with more than one SIC code, any SIC code that is not within manufacturing (that is, not withm the SIC code 
range 20 to 39) is ignored when assigning a form to an industry category. For example, a form with the SIC code 2642 
(manufacture of envelopes) and SIC code 5112 (wholesale trade- stationery and office supplies) would be included in SIC 
code 2642 in Chapter 5 and in SIC code 26 in this chapter. 

Federal Facilities: Federal facilities report the SIC codes that descnbe their activity; these may or may not fall within the 
manufacturing categories, SIC codes 20 to 39, that have reported to TRI since its mception. (As explamed in Chapter 1, 
additional industries will begin reporting with the 1998 reporting year.) Tables in this chapter incorporate amounts 
submitted by federal facilities in the SIC codes they reported, just as is done for private sector facilities. In each table, a 
separate summary of federal facilities' data is presented as well, following the totals. 
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Chapter 4 -Industry 

Table 4-1. TRI Facilities and Forms, by Industry, 1996 

SIC Total Total 
Code Industry Facilities Forms FormRs Form As 

Number Number Number Number 

20 Food 1,993 3,541 2,545 996 
21 Tobacco 29 61 61 0 
22 Textiles 307 657 622 35 
23 Apparel 25 51 49 2 
24 Lumber 765 1,926 1,446 480 
25 Funuture 453 1,250 1,224 26 
26 Paper 491 2,363 2,250 113 
27 Pnntmg 241 483 475 8 
28 Cheffi!cals 3,855 21,098 18,288 2,810 
29 Petroleum 401 3,231 2,990 241 
30 Plashes 1,824 3,747 3,404 343 
31 Leather 89 223 209 14 
32 Stone/Clay/Glass 640 1,716 1,517 199 
33 Primary Metals 1,902 6,603 6,138 465 
34 Fabricated Metals 2,883 7,416 6,895 521 
35 Machmery 1,087 2,791 2,619 172 
36 Electncal Equip 1,233 3,121 3,031 90 
37 Transportation Eqmp 1,248 4,331 4,117 214 
38 Measure /Photo 291 707 661 46 
39 Miscellaneous 362 766 710 56 

Multlple Codes 20-39 1,271 4,520 4,195 325 
No Codes 20-39 236 779 701 78 

Total 21,626 71,381 64,147 7,234 

Federal Fac!lttles 133 378 350 28 

Note Fac!lttles/fonns that reported more than one 2-dlgit SIC code wtthln the range 20 to 39 are assigned to the "multlple" category 
Faclltttes/forms with no 2-digtt SIC code withtn the range of20 to 39 are asstgned to the "no codes 20-39" category. 

Table 4-2. TRI On-site and Off-site Releases, by Industry, 1996 
On-stte Releases Off-site 

Air On-site Releases to Land Releases Total 
Fugibveor Stack or Surface Uitdemround Injection RCRA Otber Total Transfers On-and 

SIC Nonprnnt Air PmntAir Water Ciani Class n-v SubtltleC On-site Land On-site Off-site to Off-stte 
Code Industry Emlsstons Emissions Discharges Wells Wells Landlilis Releases Releases DISposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

20 Food 21,810,437 47,255,169 8,983,229 1,010 29,548 28,506 4,438,103 82,546,002 757,393 83,303,395 
21 Tobacco 61,394 3,453,344 179,?01 0 0 0 0 3,694,439 458,133 4,152,572 
22 Textdes 3,217,057 13,125,828 348,877 0 0 0 173,620 16,865,382 462,148 1?,327,530 
23 Apparel 130,287 1,663,532 7,320 0 0 0 534 1,801,673 63,177 1,864,850 
24 Lumber 4,636,576 23,856,213 76,874 0 0 6,039 9,807 28,585,509 7,657,171 36,242,680 
25 Funuture 4,813,779 30,910,342 43 0 0 0 26,641 35,750,805 125,858 35,876,663 
26 Paper 18,227,534 185,722,017 16,008,715 0 0 602,265 4,160,489 224,721,020 2,842,352 227,563,3 72 
27 Pnn!mg 13,782,537 14,579,092 1,670 0 0 0 13,650" 28,376,949 89.o70 28,466,019 
28 Cbemtcals 93,363,107 299,070,993 90,420,803 200,317,453 197,441 2,689,697 68,276,606 754,336,100 30,842,063 785,178,163 
29 Petroleum 27,968,469 24,132,610 10,567,225 2,310,233 8,664 5,685 1,236,941 66,229,827 2,657,431 68,887,258 
30 PlastiCS 27,540,757 77,774,998 27,815 750 0 48,91& 39&,367 105,791,605 10,617,686 116,409,291 
31 Leather 747,962 1,906,965 53,526 0 0 0 6,611 2,71S,064 1,526,825 4,241,889 
32 Stone/Clay/Glass 1,870,677 28,158,910 45,443 500 500 105,977 2,416,616 32,598,623 6,141,803 38,740,426 
33 Pnmary Metals 38,722,723 105,958,141 31,988,843 930,779 0 22,192,029 193,591,686 393,384,201 171,150,982 564,535,183 
34 FabneatedMetals 23,613,262 45,578,614 351,080 563 7 204,331 572,609 70,320,466 19,933,901 90,254,367 
35 Machmery 6,665,652 12,373,145 34,089 0 0 7,144 121,101 19,201,131 2,859,589 22,060,720 
36 Electncal Eqmp 6,351,489 17,401,668 1,462,615 22 5 210,430 225,890 25,652,119 16,113,258 41,765,377 
37 Traosprntalton Eqmp 2&,283,393 74,410,242 224,148 0 0 &6,685 618,616 103,623,084 7,729,685 111,352,769 
38 Measure /Photo 2,698,043 10,503,368 1,297,561 0 0 0 2,531 14,501,503 848,568 15,350,071 
39 MiScellaneous 1,929,982 7,478,283 2,364 0 0 ll,957 8,189 9,430,775 S39,283 10,270,058 

Mulllple Codes 20-39 26,982,381 66,599,536 10,964,363 11,400 10 180,840 5,680,956 110,419,486 10,359,532 120,779,018 
No Codes 20-39 1,854,254 4,905,200 241,905 0 520,224 74,466 628,674 8,224,723 660,188 8,884,911 

Total 355,271,752 1,096,818,210 173,288,209 203,572,710 756,399 26,454,969 282,608,237 2,138,770,486 294,736,096 2,433,506,582 

Federal Facilities 2,463,277 1,831,564 384,602 0 505,541 23,516 681,351 5,889,851 • 612,797 6,502,648 

Note On-site Releases from Sectton 5 ofFonn Rand Off-site Releases from Sectlon 6 (transfers off-s1te to disposal) ofFonn R Forms that reported more than one 
2-d1g1t SIC code withtn the range of20 to 39 are assigned to the "multiple" category Forms Wtth no 2-digtt SIC code withm the range of20 to 39 are ass1gtted to the 
"nocodes20-39"category. 159 



of 6.5 million pounds of on- and off-site releases, 
representing 0.3% of the total. 

In 1996, chemical manufacturing reported the 
largest totals in air emissions, surface water 
discharges, and on-site underground injection. 
Primary metals facilities reported the largest 
amounts of on-site land releases and off-site 
releases (transfers off-site to disposal). Figure 4-1 
displays on- and off-site releases for the industries 
with the largest total releases. 
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Other On-site Waste Management 

Of the 17.7 4 billion pounds reported in other on-site 
waste management in 1996, the chemical industry 
accounted for 8.33 billion pounds, or 47.0% of the 
total (see Table 4-3). This industry also led all three 
types of on-site waste management, reporting 45% 
or more of on-site recycling (3. 73 billion pounds 
reported by chemical manufacturers), energy 
recovery (1.35 billion pounds), and treatment (3.25 
billion pounds). Federal facilities reported 21.8 
million pounds of on-site waste management, or 
0.1% of the total. 

0 Transfers Off-site to Disposal 

Ill Other On-site Land Releases 

• RCRA Subtitle C Landfills 

• UIJ, Class 11-V Wells 
0 UIJ, Class I Wells 

Iii Surface Water 

• Point Source Air 

• Fugitive Air 
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All Other 

Figure 4-1. TRI On-site and Off-site Releases, Industries with 
Largest Totals, 1996 

Note: On-site Rcleases from SectionS ofForm Rand Off-site Releases from Section 6 (transfers off-s1teto disposal) of Form R. Forms that reported more than one 2-
disit SIC oode wilhin lhe range of20 to 39 are assigned to !he "multiple" category UIJ =underground InJection 
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Table 4-3. TRI Other On-site Waste Management, by Industry, 1996 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 

Code Industry On-site On-site On-site Management 
Pounds Pounds Pounds Pounds 

20 Food 216,405,632 411,710 75,715,014 292,532,356 
21 Tobacco 9,753 0 1,329,064 1,338,817 
22 Textiles 13,085,659 5,326,659 23,627,782 42,040,100 
23 Apparel 190,976 600 1,049,762 1,241,338 
24 Lumber 50,544,925 1,538,386 23,482,107 75,565,418 
25 Furniture 2,841,917 37,467 1,181,030 4,060,414 
26 Paper 104,481,896 184,352,318 1,022,099,101 1,310,933,315 
27 Printmg 168,501,410 203,536 61,721,672 230,426,618 
28 ChelDlcals 3,731,246,814 1,348,429,666 3,254,527,247 8,334,203, 727 
29 Petroleum 153,400,536 603,601,392 1,305,533,526 2,062,535,454 
30 Plastics 162,062,640 19,598,143 39,036,343 220,697,126 
31 Leather 604,322 0 3,620,694 4,225,016 
32 Stone/Clay/Glass 149,823,758 445,258,980 22,702,838 617,785,576 
33 Pnmary Metals 2,092,485,352 49,768,460 625,844,126 2,768,097,938 
34 Fabricated Metals 148,030,876 20,976,980 113,727,254 282,735,110 
35 Machinery 49,613,047 130,702 9,438,553 59,182,302 
36 Electrical Equtp 148,298,966 11,424,647 78,313,464 238,037,077 
37 Transportation Equip. 16,523,234 1,458,959 29,517,152 47,499,345 
38 Measure !Photo 3,960,735 938,685 37,645,252 42,544,672 
39 Mtscellaneous 16,533,257 3,362,337 4,770,453 24,666,047 

Multiple Codes 20-39 609,928,425 40,337,718 388,721,568 1,038,987,711 
No Codes 20-39 4,021,012 24,582,100 16,257,919 44,861,031 

Total 7,842,595,142 2,761,739,445 7,139,861,921 17,744,196,508 

Federal Facthties 12,169,917 7,700 9,650,204 21,827,821 

Note Other On-site Waste Management from Section 8 of Form R Fonns that reported more than one 2-dtgit SIC code withm the range of20 to 39 are asstgned 
to the "multiple" category. Fonns with no 2-dtgtt SIC code wtthm the range of20 to 39 are assigned to the "no codes 20-39" category 

For on-site recycling, primary metals reported the 
second largest amount, with 2.09 billion pounds, or 
26.7% of the total. Petroleum production (SIC code 
29) was second for on-site energy recovery, with 
603.6 million pounds (21.9%), and for on-site 
treatment, with 1.31 billion pounds (18.3%). 
Figure 4-2 shows on-site waste management for the 
industries with the largest such totals. 

Transfers Off-site for Further Waste 
Management 

As in other aspects of the data, chemical 
manufacturing accounted for the largest portion of 
transfers off-site for further waste management in 
1996. As seen in Table 4-4, the chemicals industry 
reported 898.9 million pounds of such transfers, or 

28.5% of the total. Primary metals was again 
second with 876.0 million pounds, or 27.7%. 
Ranking third was electrical equipment (SIC code 
36) with 372.7 million pounds, 11.8%. Federal 
facilities, with 19.5 million pounds (almost all of 
which were transfers to recycling), reported 0.6% 
of the total. 

Primary metals reported the largest transfers off-site 
to recycling, with 796.1 million pounds. Chemical 
manufacturing led the other categories, with 378.4 
million pounds transferred to energy recovery, 
154.3 million pounds to treatment, and 109.5 
million pounds to POTWs (sewage treatment). 

Figure 4-3 presents off-site transfers for further 
waste management for the sectors with the largest 
totals. 
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Figure 4-2. TRI Other On-site Waste Management, 
Industries with Largest Totals, 1996 

Note: Other On-site Waste Management from Section 8 of Form R Forms that reported more than one 2-d1g1t SIC code Withm the range of20 to 39 are assigned 
to the "multiple" category. 

Economic Overview, by Industry, 
1996 

Although TRI data present significant information 
about toxic chemicals that are released on- and off
site, managed in waste on- and off-"site, and 
transferred off-site for further waste management, 
they also have limitations. Chapter 1 discusses 
some of these. One such limitation is lack of 
information on non-TRI sources of releases ofTRI 
chemicals. Chapter 2 attempts to set TRI data for 
some types of chemicals (fertilizers, pesticides, and 
volatile organic chemicals) in the context oflarger 
environmental releases, not reported to TRI. 

This year's industry-by-industry view ofTRI 
reporting addresses another limitation-that TRI 
data alone do not distinguish industry-specific 
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factors that influence the chemicals, amounts, and 
types of releases and waste management facilities 
report. Each industry chapter in this volume and in 
the volume scheduled for publication in summer 
1998 offers some economic, technological, and 
regulatory information for that sector as a context 
for the data reported to TRI. 

For each two-digit SIC code, Table 4-5 presents 
value of shipments and employment for 1996. 
These basic economic data suggest the relative 
size of the industrial sectors that report to TRI 
(additional sectors will begin reporting in 1999 for 
the 1998 reporting year). Economic analyses make 
use of value of shipments data as one way to 
indicate the size of industrial sectors, because no 
direct comparison can be drawn among products 
of those sectors. The dollar value of shipments 



Table 4-4. TRI Transfers Off-site for Further Waste Management, by Industry, 1996 
Total Transfers 

Transfers Other Off-site for 
SIC Transfers to Energy Transfers to Transfers Off-site Further Waste 

Code Industry to Reeyclmg Reeovery Treatment toPOTWs Transfers Management 
Pounds Pounds Pounds Pounds Pounds Pounds 

20 Food 1,816,235 267,672 1,286,750 20,311,887 750 23,683,294 
21 Tobacco 165,113 0 56,491 267,349 0 488,953 
22 Textiles 1,013,876 1,926,069 523,939 2,287,565 0 5,751,449 
23 Apparel 1,440 139,653 535 255 0 141,883 
24 Lumber 515,208 2,299,252 491,157 32,799 12,036 3,350,452 
25 Furruture 6,453,880 5,612,741 601,162 383,502 6,295 13,057,580 
26 Paper 2,180,119 7,495,656 9,983,082 40,311,407 0 59,970,264 
27 Printmg 3,642,455 3,670,369 382,262 242,411 0 7,937,497 
28 Chemicals 256,639,247 378,369,918 154,280,145 109,463,055 104,516 898,856,881 
29 Petroleum 18,553,327 657,071 2,150,251 4,788,134 1 26,148,784 
30 Plastics 11,817,283 6,750,688 3,169,307 2,890,863 24,575 24,652,716 
31 Leather 337,555 167,073 29,024 1,290,230 0 1,823,882 
32 Stone/Clay/Glass 3,672,150 2,865,219 2,987,594 1,019,855 16,497 10,561,315 
33 Pnmary Metals 796,078,608 5,643,584 66,153,726 7,859,057 263,705 875,998,680 
34 Fabncated Metals 303,449,098 13,729,060 12,677,769 6,597,522 88,546 336,541,995 
35 Maclunery 64,012,061 2,530,890 1,316,961 4,168,245 2,025,681 74,053,838 
36 Electncal Equtp 345,621,345 8,084,043 7,294,538 10,998,130 694,794 372,692,850 
37 Transportation Eqwp 164,986,403 13,944,925 8,676,026 5,577,802 8,146 193,193,302 
38 Measure !Photo 12,245,918 2,366,341 2,480,361 930,896 44,588 18,068,104 
39 Miscellaneous 17,835,260 2,479,411 516,301 635,395 0 21,466,367 

Multiple Codes 20-39 135,247,125 15,615,643 14,128,226 15,248,528 15,500 180,255,022 
No Codes 20-39 4,310,288 2,441,292 911,221 508,621 750 8,172,172 

Total 2,150,593,994 477,056,570 290,096,828 235,813,508 3,306,380 3,156,867,280 

Federal Facthttes 18,553,503 304,101 590,337 71,893 0 19,519,834 

Note Transfers Off-stte for Further Waste Management from Sectlon 6 ( excludmg transfers off-site to dtsposal) of Form R Forms that reported more than one 2-
digit SIC code Within the range of20 to 39 are assigned to the "multiple" category Forms With no 2-<hgtt SIC code Within the range of20 to 39 are assigned to the 
"no codes 20-39" category. Other Off-stte Transfers are transfers reported wtthout a vahd waste management code 

provides a rough common measure between, say, 
production of 10,000 pairs of shoes and production 
of 500,000 loaves of bread. Table 4-5 also includes 
total production-related waste reported to TRI for 
1996, to allow approximate comparisons with the 
economic activity of the sectors. Percentages 
indicate the relative contribution of each sector to 
total employment and production (measured by the 
dollar-value of shipments) and to the total quantity 
ofTRI chemicals in production-related waste 
reported to TRI. The ratio of total production
related waste to shipments, in the last column, 
compares the reported TRI quantities in each two
digit sector with that sector's production level for 
1996. Many factors influence the differences in TRI 
reporting among industrial sectors. Relating TRI 
quantities to the dollar value of each sector's 
products takes into account one measure of the 
differences among sectors in their level of 
production in 1996. 

In 1996, as shown in Table 4-5, chemical 
manufacturing accounted for 4.8% ofU.S. 
manufacturing employment, 9.9% of the value of 
shipments in U.S. manufacturing, and 45.6% of the 
total production-related waste reported to TRI. 
Chemical manufacturing had the highest ratio of 
production-related waste to value of shipments, 
27,303 pounds per million dollar-value. With 4.8% 
of the value of shipments and 19.0% oftotal 
production-related waste, primary metals 
production had the second-highest ratio, 23,467 
pounds of production-related waste per million 
dollar-value of shipments. Petroleum production 
was third, with 12,367 pounds per million dollar
value. 
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Figure 4-3. TRI Transfers Off-site for Further Waste Management, 
Industries with Largest Totals, 1996 

Note: Transfers Off-site for Further Waste Management from Section 6 ( excludmg transfers off-stte to disposal) ofFonn R. -

Year-by-Year Compari
sons, by Industry 

Comparisons ofTRI data across reporting years 
are made on the basis of "core" chemicals that 
were reportable in all years with the same 
reporting definitions. This assures that apparent 
increases or decreases from one year to another 
are not the result of changes in the list ofTRI 
chemicals. Chapter 3 explains the multi-year 
comparisons; an understanding of these issues is 
essential for accurate interpretation of the multi
year data presented in this and other industry 
chapters. 

Progress is measured from TRI's designated 
baseline year, 1988, for on-site releases and off-
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site transfer types that have been collected since 
TRI began. On- and off-site waste management 
data, authorized under the federal Pollution 
Prevention Act of 1990, have been collected since 
1991. This chapter presents industry data for the 
appropriate comparison years, as well as data for 
the most recent two years, 1995 and 1996. 

On- and Off-site Releases, 
1995-1996 

Table 4-6 summarizes on- and off-site releases by 
industry for 1995 and 1996. The net change for the 
two-year period was a decrease of 97.3 million 
pounds, or 3 .8%. 

With the largest releases in 1996, chemical 
manufacturing also had the largest decrease in 



Chapter 4 -Industry 

Table 4-5. Employees, Value of Shipments, and Total Production-related Waste, by Industry, 1996 

Production-related 
SIC Employees Value of Shipments TRI Total Production-related Waste Waste per Value 

Code Industry of Shipments 
Pounds per Mtlhon 

Number Percent ($000) Percent Pounds Percent Dollar-Value 

20 Food 1,516,600 88 461,324,200 124 397,557,868 1 8 862 
21 Tobacco 31,400 02 34,481,700 09 5,921,753 00 172 
22 Textiles 576,400 33 80,242,000 22 64,609,067 03 805 
23 Apparel 864,900 50 77,628,100 2 1 3,273,589 00 . 42 
24 Lumber 738,700 43 106,518,100 2.9 110,972,285 05 1,042 
25 Furntture 514,500 30 55,696,700 1.5 57,823,940 03 1,038 
26 Paper 630,600 36 160,661,000 43 1,599, 797,509 73 9,958 
27 Pnntlng 1,515,000 87 195,435,200 53 266,207,152 12 1,362 
28 Chermcals 824,400 48 367,441,800 99 10,032,390,027 45 6 27,303 
29 Petroleum 106,000 06 174,284,600 47 2,155,301,359 98 12,367 
30 Plashes 1,017,900 59 150,467,500 40 369,790,262 17 2,458 
31 Leather 77,200 04 9,308,500 03 10,168,880 00 1,092 
32 Stone/Clay/Glass 520,400 30 82,441,300 22 668,768,984 30 8,112 
33 Pnmary Metals 687,400 40 178,297,800 48 4,184,091,672 190 23,467 
34 Fabncated Metals 1,483,000 8.6 214,006,300 58 716,239,652 33 3,347 
35 Maclunery 1,980,500 11.4 381,793,700 103 169,485,752 08 444 
36 Electncal Eqwp 1,556,500 90 320,614,700 86 679,402,239 3 1 2,119 
37 Transportation Eqmp 1,466,900 85 465,172,200 12 5 355,169,310 1 6 764 
38 Measure /Photo. 820,700 47 151,015,900 41 76,477,512 03 506 
39 Miscellaneous 397,300 23 48,596,800 1 3 57,640,501 03 1,186 

Total 17,326,300 1000 3,715,428,100 1000 21,981,089,313 100 0 5,916 

Note: Employees and Value of Shipments from US. Census Bureau, 1996 Annual Survey of Manufactures. Total ProductiOn-related Waste from 
Section 8 (total of8 I through 8. 7, Column B) ofTRI Form R for 1995 Total Production-related Waste does not mclude forms reporting more than 
one 2-<hgtt SIC code and forms reporting SIC codes outstde the 20-to-39 range 

Table 4-6. Change in Total TRIOn-site and Off-site Releases, by Industry, 1995-1996 

Total On- and Off-site Releases 

SIC 1995 1996 
Change 1995-1996 

Code Industry Pounds Pounds Pounds Percent 

20 Food 86,466,520 83,303,395 -3,163,125 -3 7 
'21 Tobacco 2,034,129 4,152,572 2,118,443 104 1 

22 Texttles 18,501,494 17,327,530 -1,173,964 -6 3 
23 Apparel 1,287,024 1,864,850 577,826 449 
24 Lumber 34,834,946 36,242,680 1,407,734 40 
25 Funuture 41,779,889 35,876,663 -5,903,226 -14 1 
26 Paper 238,316,638 227,563,372 -10,753,266 -45 
27 Pnntmg 31,156,331 28,466,019 -2,690,312 -8 6 
28 Chermcals 844,232,213 785,178,163 -59,054,050 -7 0 
29 Petroleum 64,140,915 68,887,258 4,746,343 74 
30 Plasttcs 127,167,993 116,409,291 -10,758,702 -8 5 
31 Leather 4,475,689 4,241,889 -233,800 -52 
32 Stone/Clay/Glass 32,323,553 38,740,426 6,416,873 19 9 
33 Pnmary Metals 524,040,619 564,535,183 40,494,564 77 
34 Fabncated Metals 97,038,621 90,254,367 -6,784,254 -7 0 
35 Machmery 26,202,906 22,060,720 -4,142,186 -15 8 
36 Electncal Equtp 40,455,697 41,765,377 1,309,680 32 
37 Transportation Eqmp 121,154,521 111,352,769 -9,801,752 -8 1 
38 Measure /Photo. 17,858,774 15,350,071 -2,508,703 -14 0 
39 Miscellaneous 13,868,918 10,270,058 -3,598,860 -25 9 

Multiple Codes 20-39 152,530,504 120,779,018 -31,751,486 -20 8 
No Codes 20-39 10,918,043 8,884,911 -2,033,132 -18 6 

Total 2,530,785,937 2,433,506,582 -97,279,355 -3 8 

Federal Facthtles 7,801,971 6,502,648 -1,299,323 -16 7 

Note On-site Releases from Secbon 5 ofForm Rand Off-site Releases from Secbon 6 (transfers off-stte to dtsposal) ofForm R Forms that reported more than one 
2-digit SIC code wtthin the range of20 to 39 are asstgned to the "multiple" category Fonns w1th no 2-dtgtt SIC code wtthm the range of20 to 39 are assigned to the 
"no codes 20-39" category 
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releases from 1995 to 1996. This reduction was 
59.1 million pounds, or 7.0%. The second-largest 
reduction was reported in the multiple-codes 
category, a 31.8-million-pound decrease, or 
20.8%. Two industries also reporting decreases 
of more than 10 million pounds were plastics 
(SIC code 30; 10.8 million pounds, or 8.5%) and 
paper (also with 10.8 million pounds, or 4.5%). 

With the second-largest total releases in 1996, 
primary metals had the largest increase from 
1995 to 1996. Reporting 40.5 million pounds 
more in on- and off-site releases in 1996 than in 
1995, this sector had an increase of7.7%. 
Ranking second for 1995-1996 increases was the 
manufacture of stone/clay/glass products (SIC 
code 32), an increase of 6.4 million pounds, or 
19.9%. 

From 1995 to 1996, thirteen industry sectors 
reported decreases, as did the multiple-codes 
category and a category which includes all the 
forms that failed to report an SIC code. Feder~l 
facilities reported a decrease of 1.3 million 
pounds, or 16. 7%. In comparison, seven sectors 
reported increases. 

On- and Off-site Releases, 1988 and 
1994-1996 

From 1988 to 1996, on- and off-site releases 
decreased from 3.35 billion pounds to 1.82 
billion pounds, as shown in Table 4-7 which 
summarizes release data for all sectors. This 
amounted to a reduction of 1.53 billion pounds, 
or45.6%. 

Chemical manufacturing contributed more than 
one third (35.0%) ofthis reduction. On- and off
site releases for the chemical manufacturing 
sector were 1.05 billion pounds in 1988, but 
decreased by more than half(51.0%) to 513.0 
million pounds in 1996. This reduction of534.7 
million pounds was by far the largest decrease 
among the sectors. The second-largest reported 
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decrease occurred in the multiple-codes category, 
from 308.4 million pounds in 1988 to 91.2 billion 
pounds in 1996 (217.2 million pounds, or 70.4%). 
In two other sectors, the net reduction totaled more 
than 100 million pounds each: Primary metals 
reported 629.4 million pounds in 1988 and 496.7 
million pounds in 1996, a difference of 132.7 
million pounds or a 21.1% reduction. Makers of 
transportation equipment (SIC code 37) reported 
208.4 million pounds in 1988 and 105.2 million 
pounds in 1996, a decrease of 103.2 million 
pounds, or 49.5%. 

From 1988 to 1996, on- and off"site releases 
decreased for all but one of the sectors. The 
exception was apparel (SIC code 23), for which 
releases increased from 1.0 million pounds in 1988 
to 1.7 million pounds in 1996, a 69.8% increase. 
Federal facilities were not required to report before 
the 1994 reporting year. They reporj:ed a 48.3% 
decrease (3.8 million pounds) from 1994 to 1996. 

Actual and Projected Quantities of 
TRI Chemicals in Waste, 1995-1998 

Table 4-8 presents the change in total production
related waste projected by industries through 1998. 
As described in Chapter 2, on each Form R that it 
submits, a facility reports actual waste management 
quantities for the current and prior years and 
projected quantities for the next two years. 

In 1996, projections for production-related waste 
amounted to an increase of3.2% by 1998. Apparel, 
plastics, and industrial machinery were the sectors 
projecting the largest percentage decreases by 
1998; these were 28.5% reduction for apparel, 
24.3% for plastics, and 17.9% for machinery. Food 
and beverage processors projected the greatest 
percentage increase, 83.1 %. No other industry 
projected a net change-either increase or 
decrease--of more than 10%. Federal facilities 
projected an increase of 108.2 million pounds, or 
227%. Much of this increase is due to one 
facility-the U.S. Army facility in Radford, 



Table 4-7. Change in Total On-site and Off-site Releases, by Industry, 1988 and 1994·1996 

SIC 
Total On- and Off-site Releases 

Code Industry 1988 1994 1995 1996 Chan11e 1988-1996 

Pounds Pounds Pounds Pounds Pounds Pounds Peroent 

20 Food 8,377,717 6,013,560 5,120,357 5,120,503 -3,257,214 -389 
21 Tobacco 341,927 134,771 95,226 73,415 -268,512 -78 5 
22 Textiles 35,798,377 16,346,332 15,655,607 15,280,411 -20,517,966 -513 
23 Apparel 1,025,697 1,380,947 1,259,986 1,741,831 716,134 698 
24 Lumber 32,981,807 32,986,266 30,434,637 27,116,641 -5,865,166 -17 8 
25 Furniture 62,363,120 52,134,945 41,530,300 35,651,541 -26,711,579 -42.8 
26 Paper 207,603,004 185,334,196 178,774,984 172,799,131 -34,803,873 -16 8 
27 Pnntmg 61,187,518 34,386,679 30,895,852 28,269,786 -32,917,732 -53 8 
28 Che1111cals 1,047,782,223 537,482,685 539,600,255 513,043,111 -534,739,ll2 -510 
29 Petroleum 72,780,821 46,877,100 42,593,318 43,076,652 -29,704,169 -408 
30 Plastics 158,313,799 125,462,108 114,765,358 105,358,191 -52,955,608 -334 
31 Leather 13,023,617 5,104,391 4,026,421 3,813,502 -9,210,115 -707 
32 Stone/Clay/Glass 40,539,364 17,359,182 19,053,390 23,263,716 -17,275,648 -42 6 
33 Pnmary Metals 629,353,951 433,885,649 455,029,353 496,662,641 -132,691,310 -21 1 
34 Fabneated Metals 160,369,759 99,572,056 90,440,941 77,610,533 -82,759,226 -516 
35 Maclunery 69,747,296 27,120,215 22,851,633 19,162,054 -50,585,242 -725 
36 Electncal Eqmp 132,719,036 36,671,754 31,457,129 33,753,037 -98,965,999 -746 
37 Transportation Eqmp 208,391,846 128,139,353 ll4,746,256 105,231,558 -103,160,288 -495 
38 Measure./Photo. 58,084,824 14,328,227 12,955,213 10,358,619 -47,726,205 -822 
39 Miscellaneous 32,592,710 15,350,168 13,285,855 9,843,403 -22,749,307 -69.8 

Multiple Codes 20-39 308,351,079 149,011,079 122,436,826 91,157,789 -217,193,290 -70A 
No Codes 20-39 11,229,042 17,704,243 8,281,275 5,376,979 -5,852,063 -52 1 

Total 3,352,958,534 1,982,785,906 1,895,290,172 1,823, 765,044 -1,529,193,490 -456 

Federal Fac1ht1es NA 7,920,210 5,907,355 4,091,563 NA NA 

Note Does notmclude deltsted chenucals, chenucals added in 1990, 1991, 1994, and 1995, alummmn oXIde, ammonia, hydrochloric acid, andsulfunc acui On-site 
Releases from SectionS ofForm Rand Off-site Releases from Section 6 {transfers off-site to disposal) ofFormR Forms that reported more than one 2-d.Igit SIC code 
within the range of20 to 39 are assigned to the "multiple" categoxy. Forms wtth no 2-dig~t SIC code wtthin therangeof20 to 39 are assigned to the ''no codes 20-39" 
category NA· Federal facilities notreqmred to report before 1994. 

Table 4-8. Actual and Projected Total Productionoof'elated Waste, by Industry, 1996-1998 

Total Production-related Waste, 

SIC Current Year 
ProJ!cted Chan~;~e 

Code Industry 1996 19.97 1998 1996-1997 1996-1998 
Pounds Pounds Pounds Pounds Percent Percent 

20 Food 397,557,868 653,060,717 727,957,465 643 83 1 
21 Tobacco 5,921,753 6,058,749 6,208,774 23 48 
22 Text1les 64,609,067 63,000,446 59,903,878 -2 5 -73 
23 Apparel 3,273,589 2,670,153 2,341,081 -18 4 -285 
24 Lumber 110,972,285 112,364,213 105,247,446 13 -52 
25 Funuture 57,823,940 55,286,126 55,415,684 -44 -42 
26 Paper 1,599,797,509 1,607,516,198 1,592,387,416 05 -05 
27 Printmg 266,207,152 271,986,787 273,386,005 22 27 
28 Che1111eals 10,032,390,027 10,353,025,860 10,711,018,548 32 68 
29 Petroleum 2,155,301,359 2,149,256,710 2,154,256,626 -03 -00 
30 Plastics 369,790,262 317,102,112 279,769,639 -142 -243 
31 Leather 10,168,880 9,620,096 9,379,954 -54 -7 8 
32 Stone/Clay/Glass 668,768,984 655,757,904 661,882,280 -1 9 -1 0 
33 Pnmary Metals 4,184,091,672 4,157,446,855 4,098, 770,311 -06 -20 
34 Fabncated Metals 716,239,652 686,697,161 685,478,273 -41 -43 
35 Maclunery 169,485,752 154,171,333 139,198,996 -9 0 -179 
36 Electncal Equip 679,402,239 688,507,504 709,503,469 13 44 
37 Transportation Equ1p 355,169,310 349,768,654 352,591,138 -1 5 -0 7 
38 Measure /Photo 76,477,512 75,297,949 75,531,810 -1 5 -12 
39 Miscellaneous 57,640,501 57,076,721 57,369,703 -1 0 -05 

Multiple codes 20-39 1,344,788,998 2,035,461,325 1,328,724,148 514 -1 2 
No codes 20·39 90,462,402 83,350,294 86,893,334 -79 -3 9 

Total 23,416,340,713 24,544,483,867 24,!73,215,978 48 32 

Federal Facilities 47,591,818 43,616,949 155,744,502 -84 227 3 

Note Data from Sectlon 8 (Total of8.l through 8. 7) of Form R for 1996 Prior year is Column A, current year is Column B, 1997 IS Column C and 1998 1s Column 
D Forms that reported more than one 2-digit SIC code Within the range of20 to 39 are asstgned to the "multiple" category Forms wtth no 2-dtgtt SIC code wtthm 
the range of20 to 39 are asstgned to the ''no codes 20-39" category. NA: Federal factltties not required to report before 1994 
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4 -Industry Overview 

Table 4-9. Total Production-related Waste, by Industry, 1991 and 1994-1996 

Total Production-related Waste 

SIC Change 
Code Industry 1991 1994 1995 1996 1995-1996 1991-1996 

Pounds Pounds Pounds Pounds Pounds Percent Percent 

20 Food 63,066,268 72,118,666 71,156,494 70,151,157 -14 11 2 
21 Tob.lCCO 51,405,093 238,686 150,596 107,615 -28.5 -99 8 
22 Textiles 51,580,594 49,696,040 46,439,252 46,960,548 1.1 -9 0 
23 Apparel 2,340,880 2,450,405 2,081,936 2,983,859 43 3 27 5 
2-4 Lumber 68,482,868 62,445,982 117,713,741 108,000,702 -8 3 57 7 
2S Furniture 62,158,973 69,100,903 64,657,002 57,110,926 -11 7 -8 1 
26 PiPCt 1,401,164,200 1,390,873,031 1,317,034,610 1,305,706,645 -09 -6 8 
27 Printing 259,904,658 238,262,543 291,227,127 265,137,838 -9 0 20 
28 Chcmlcals 7,588,654,698 7,960,775,406 7,945,305,210 7,944,446,007 -00 47 
29 Petroleum 1,171,406,294 1,272,138,197 1,006,857,742 1,812,421,303 80 0 54 7 
30 Pwtics 457,662,674 511,959,880 498,365,536 338,869,255 -32 0 -26 0 
31 Leather 18,010,356 8,750,968 7,542,055 6,287,054 -16 6 -651 
32 Stone.'Ciay!Giass 945,494,178 1,003,550,335 835,143,656 642,733,737 -23 0 -32 0 
33 Primary Metals 2,306,289,254 3,125,155,465 3,201,648,708 3,247,781,282 14 40 8 
34 rabricated Metals 639,270,669 802,980,329 676,733,941 676,808,105 00 5.9 
3S Machinery 220,732,830 168,142,108 154,403,423 159,614,838 34 -27 7 
36 Electrlcal Equip. 663,918,802 547,072,102 592,043,373 612,154,741 34 -7 8 
37 Transportation Equip. 382,686,549 413,901,849 3 77,430,033 334,876,290 -11 3 -12 5 
38 McasurcJPhoto. 114,962,999 73,269,084 73,757,533 67,302,183 -8 8 -41 5 
39 Miscellaneous 59,754,379 62,368,995 55,563,414 55,967,458 07 -6 3 

Multiple Codes 20-39 1,948,479,575 1,243,934,543 1,344,098,604 1,175,283,275 -12 6 -39 7 
No Codes 20-39 167,790,586 216,475,822 89,307,448 78,091,387 -12 6 -53 5 

Total 18,645,217,377 19,295,661,339 18,768,661,434 19,008,796,205 1 3 19 

Federal Facilities NA 36,195,048 77,626,788 46,040,436 -407 NA 

Note. Does not include dclisted chemicals, chemicals added in 1994 and 1995, and ammonia, hydrochlonc actd, and sulfunc aCid. Data from Section 8 (Total of8 l 
lhroush 8.7, Column B) of Form R of year indicated. Forms that reported more than one 2-dtgtt SIC code wtthm the range of20 to 39 are assigited to the "multiple" 
category. Forms with no 2-digit SIC code within the range of20 to 39 are asstgited to the ''no codes 20-39" category 

Virginia, which projected an increase in nitric acid 
of 115.0 million pounds in on-site recycling and 
treatment. Without this form, the projection by 
federal facilities would be a decrease of24.3%. 

Waste Management Data, 1991 and 
1995-1996 

As discussed in Chapter 3, total production-related 
waste has fluctuated since 1991, when TRI began 
collecting waste management data. From 1995 to 
1996, production-related waste increased 1.3%. 
Overall, from 1991 to 1996, production-related 
waste has increased 1.9%. Table 4-9 reviews these 
changes by industry. 

Forms with multiple SIC codes reported the largest 
decrease in production-related waste: a decrease of 
773.2 million pounds from 1.95 billion pounds in 
1991 to 1.18 billion pounds in 1996. This 
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represented a 39.7% decrease. Other industries with 
large overall decreases were stone/clay/glass 
products, with a decrease of 302.8 million pounds 
(32.0%) from 945.5 million pounds to 642.7 
million pounds, and plastics, with a decrease of 
118.8 million pounds (26.0%) from 457.7 million 
pounds to 338.9 million pounds. 

Primary metals reported the largest increase in 
production-related waste from 1991 to 1996, 941.5 
million pounds. With 2.31 billion pounds reported 
in 1991 and 3.25 billion pounds in 1996, this 
constituted a 40.8% increase. Second was 
petroleum, with an increase of 641.0 million 
pounds, or 54.7% (from 1.17 billion pounds in 1991 
to 1.81 billion pounds in 1996). Third for increases 
was chemicals, with an increase of355.8 million 
pounds, or 4.7% (from 7.59 billion pounds to 7.94 
billion pounds). 



These six industries, with the largest increases and 
decreases, were the only industries with changes of 
more than 100 million pounds across the five years. 
Federal facilities were not required to report in 
1991. 

Economic Overview, by Industry, 
Multi-Year Comparisons 

1996 was the sixth year in a relatively long period 
of moderate expansion in the United States 
economy. The economy as a whole grew at a rate 
of2.8% for the year, as measured by real gross 
domestic product (Economic Report of the 
President, February 1998). Manufacturing output 
grew at a rate of 1.0% for the year, somewhat 
slower than in the previous several years. 

Table 4-10 presents production indexes for each 
industrial sector from 1989 to 1996. These indexes 
measure real output (unlike the value of shipments 
data). As shown in the table, production increased 
17.6% from 1989 to 1996 for U.S. manufacturing 
overall. Table 4-11 compares the change in 
manufacturing production since 1989 with the 
change in TRI on- and off-site releases and 
transfers off-site for treatment. As shown in Table 
4-11, reported amo'unts of these TRI releases and 
transfers have steadily decreased since 1989, even 
as manufacturing production recovered from small 
decreases in the early years of the period and 
expanded through 1996. Overall, while 
manufacturing production increased 17.6% from 
1989 to 1996, TRIon- and off-site releases and 
transfers off-site for treatment decreased 39.0%. 

Table 4-10. Industrial Production Indexes by Industry, 1989-1996 

SIC 
Code Industry 1989 1990 1991 1992 1993 1994 1995 1996 

Total Index 1000 99.9 97.9 1010 1044 1097 ll32 1164 

Manufacturing 1000 995 97.2 1010 104 7 ll05 1143 117.6 

20 Food 1000 1011 1026 1043 1065 108 1 1102 1109 
21 Tobacco 1000 1000 93 8 949 797 984 1008 1002 
22 Textiles 1000 966 96 1 103 6 109.3 1148 113 9 1106 
24 Lumber 100.0 974 906 959 967 101 5 101 8 105 3 
25 Fumtture 1000 985 926 977 1022 1054 1061 106.3 
26 Paper 1000 1006 101 5 1048 1090 113 6 1152 1132 
27 Pnntmg 1000 996 957 966 974 971 964 95 2 
28 Chenucals 1000 1023 101.4 105 2 1062 1095 112.0 1144 
29 Petroleum 1000 101 0 998 1007 103 6 103 7 1052 107 3 
30 Plastics 1000 101 1 995 109.6 1171 127.3 1304 132 2 
31 Leather 1000 963 87.9 89.4 90 3 83 6 766 715 
32 Stone/Clay/Glass 100.0 97 8 905 93 I 95 1 1005 1016 1034 
33 Pnmacy Metals 100.0 99 l 922 95.3 1006 107.7 1103 1116 
34 Fabncated Metals 1000 966 918 954 996 106.9 1104 113 2 
35 Machmery 100.0 972 926 97.1 106.7 121 7 137 3 151.8 
36 Electncal Eqwp 1000 1022 1044 116.6 128 2 147.2 1727 190 3 
37 Transportation Eqwp 1000 97 3 91 8 95.1 98 7 102 2 99.9 101.0 
38 Measure !Photo 1000 1002 1016 101.8 1024 101.7 102.2 1047 

Note: 1989=100 Begmnmg 1990, data forproductton mdexes based on 1987 Standard Industnal Classtficatton (SIC), earlier years based on 1977 SIC Data not 
provided for apparel mdustry (SIC code 23) 
From I 997 Stattsttcal Abstract of the Umted States No I 227 Industrial Productzon Indexes, by Industry· 1980 to 1996 (Source Board of Governors of the 
Federal Reserve System, Federal Reserve Bulletzn, monthly, andlndustrzal Productwn and Capaczty Utzlzzatzan, Statzstical Release G 17, monthly) 
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Table 4-11. Cumulative Change in Manufacturing Production and in TRI Releases and Transfers Off-site to 
Treatment and Disposal, 1989-1996 

Manufacturing Production 

TRI Releases and Transfers Off-site 
to Treatment and Disposal 

1989-1990 

-0.5 

-57 

1989-1991 1989-1992 

-2 8 1 0 

-19.7 -23.9 

1989-1993 1989-1994 1989-1995 

4 7 10 5 14 3 

-30 1 -34 8 -37.0 

1989-1996 

17 6 

-39 0 

Note: Does not includcdelisted chemicals, chemicals added in 1990, 1991, 1994, and 1995, alummum oxide, ammoma, hydrochlonc acid, and sulfuric aCid 
Cumulative clumgc in manufacturing production based on 1997 Statrstical Abstract of the United States No 1227 Industrzal Product1on Indexes, by Industry: 1980 
to 1996 (Source: Board of Governors of the Federal Reserve System, Federal Reserve Bulletm Monthly, and Industrzal Production and Capac1ty Ut1lzzatwn, 
Slatlstfcal Release G. 17, monthly). TRI Releases from Section 5 and Transfers Off-site to Treatment and Disposal from Se<:uon 6 ofTRI Form R (excludes 
transfers to recycling and energy recovery reported 1991 through 1996) 
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ChapterS 

Taxies Release Inventory Data 
for Pulp and Paper (SIC Code 26) 

A Look at the Paper and 
Allied Products Industry 
(SIC Code 26) 

The pulp and paper industry, SIC code 26, 
manufactures pulp, paper, and paper products such 
as boxes and bags. Primary products in the sector 
are pulp (SIC code 261), paper (SIC code 262), and 
paperboard (SIC code 263). Secondary products are 
paperboard containers and boxes (SIC code 265) 
and other converted paper and paperboard products 
(SIC code 267). Box 5-1 lists industrial activities at 
the four-digit SIC code level for Paper and Allied 
Products, SIC code 26. In TRI, SIC codes are given 
as reported by the facilities; these may differ from 
information in economic and other data collections. 

Pulp and paper manufacturers shipped $160.7 
billion in products in 1996, down from a peak of 
$173.7 billion in 1995 (in current dollars). 
Employment in 1996 was 630,600. Most U.S. paper 
is sold in the United States, but exports have 
contributed to the industry's growth over the last 
decade. By 1992, U.S. exports had overtaken those 
of Sweden and Finland to place the United States 
second only to Canada in its share of the world 

export market. At the same time, the domestic 
market is strong: United States consumes more 
paper and paper products per person than any other 
country. U.S. production of paper and paper 
products grew more rapidly than manufacturing as a 
whole from 1989 to 1995, but declined in 1996. 
Overall, because production slowed in 1996, the 
pulp and paper sector increased production 13.2% 
from 1989 to 1996, compared to 17.6% for all 
manufacturing sectors (see Chapter 4, Table 4-10). 

As is evident in the analyses presented in this 
chapter, the primary products-pulp, paper, and 
paperboard-are generally associated with larger 
releases and other waste management ofTRI 
chemicals. Among secondary products, 
miscellaneous coated and laminated paper 
manufacturing (SIC code 2672) represents another 
large source. 

Pulp, Paper, and Paperboard 

Pulp and paper mills tend to be large, employing 
more than 100 workers, and capital intensive. 
Economically, pulp, paper, and paperboard mills 
represent about a third of the sector-, $65.3 billion 
in shipments in 1996 and employment of 186,200. 
Paper mills alone account for most of this economic 
activity ($39.6 billion in shipments; 116,400 
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Box 5-1. SIC Code 26, Paper and Allied Products: Codes and Classifications 

SIC Code 

261 Pulp Mills 
2611 PulpMills 

262 Paper Mills 

2621 Paper Mills 

263 Paperboard !\flUs 

2631 Paperboard Mills 

265 Paperboard Containers and Boxes 

2652 Setup Paperboard Boxes 

2653 Corrugated and Solid Fiber Boxes 

26SS Fiber Cans, Tubes, Drums, and Sinular Products 

2656 Sanitary Food Containers, ExceptFoldmg 

2657 Folding Paperboard Boxes, Including Sanitary 

267 Con-..crted Paper Produets, Except Boxes 

2671 Packaging Paper and Plastics Film, Coated and Laminated 

2672 Coated and Laminated Paper, nee* 

2673 Plastics, Foil, and Coated Paper Bags 

2674 Uncoated Paper and Multiwall Bags 

2675 Die-Cut Paper and Paperboard and Cardboard 

2676 Sanitary Paper Products 

2677 Envelopes 

2678 Stationery, Tablets, and Related Products 

2679 Converted Paper and Paperboard Products, nee* 

Industry Decscriptions 

Manufacture of pulp from wood, rags, lmters, wastepaper, and straw. 

Manufacture of paper and converted paper products from wood and other 
fiber pulp. 

Manufacture of paperboard and converted paperboard products from wood 
and other fiber pulp 

Manufacture of setup paperboard boxes from purchased paperboard. 

Manufacture of corrugated and sohd fiber boxes and related products from 
purchased paperboard of fiber stock 

Manufacture of fiber cans, cones, drums, and smular products from 
purchased matenals. 

Manufacture ofnonfoldmg food contamers from special foodboard 

Manutacture of folding paperboard boxes from purchased paperboard. 

Manufacture of coated or laminated flextble matenals made of paper, 
plashes film, metal foil, and like matenals for packagmg purposes. 

Manufacture ofmiscellaneons coated, lammated, or processed paper and 
film from purchased paper, except for packagmg 

Manufacture ofbags of unsupported plastics film, coated paper, metal foil, 
or combinations of these matenals 

Manufacture of uncoated paper bags or multi wall bags and sacks 

Die-cuttmg purchased paper and paperboard and manufacture of cardboard 
by lammatmg, lming, or surface-coatmg paperboard. 

Manufacture of sanitary paper products from purchased paperboard 

Manufacture of all types of envelopes from purchased paper and 
paperboard 

Manufacture of stattonery, tablets, fillers, and related 1tems from purchased 
paper. 

Manufacture of rmscellaneous converted paper or paperboard products 

Sources: Executive Office of the President, OfficeofManagement and Budget, Standard Industnal Classification Manual, 1987 Standard Industrial Classtficatton 
(SIC) codes and industiy descriptions. 
*nee: not elsewhere classified 

employees). Paper mills produced 95% ofU.S.
made paper in 1992, which represents a high degree 
of concentration; in many industrial sectors, 
production tends to be more diversified among 
manufacturers of related products. (In economic 
analyses, integrated mills that produce both pulp 
and paper are generally counted as paper mills if 
they primarily ship paper or paper products.) 
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Overall, the pulp and paper sector is the country's 
largest industrial process water user. Although there 
are fewer pulp mills and they represent a smaller 
economic segment ($5.5 billion in shipments; 
15,000 employed) of the pulp and paper sector, 
pulping processes are the sector's primary source of 
air emissions and water discharges of pollutants. 
Chemical pulping (to digest a material, typically 
wood, into its fibrous cellulose constituents) is the 
most widely used pulping method (85% in 1991); 



much less pulp is produced by mechanical or semi
chemical processes. Kraft chemical pulping, an 
alkaline process whose active components are 
primarily sodium sulfide and sodium hydroxide, is 
the sector's greatest source of air pollutants. Less 
frequently, sulfite pulping, an acid process, is used. 
Its main components are calcium, sodium, 
magnesium, or ammonium sulfites. 

For many paper grades, bleaching follows pulping. 
Traditional chlorine bleaching generates chlorinated 
byproducts-chloroform, dioxins, furans-, that 
pose particular environmental concerns for their 
persistence, bioaccumulatability, and toxicity. 
Increasingly, pulp and paper mills have substituted 
chlorine dioxide for chlorine in bleaching 
processes. Use of chlorine dioxide results ln less 
formation of chlorinated organics and in lower 
chemical consumption. As discussed later in this 
chapter, a major influence on this trend has been 
EPA's new "Cluster Rule," which combines air and 
water regulations for pulp and paper. The rule was 
proposed in December 1993 and made final in 
November 1997. During the four years that it was 
under public debate, it helped focus attention on 
two alternatives to traditional chlorine bleaching: a 
Totally Chlorine Free (TCF) process or an 
Elemental Chlorine Free (ECF) process. 
Substitution of chlorine dioxide, accepted in the 
final Cluster Rule, is considered an ECF process. 

The ECF process makes fewer chlori!le atoms 
available for reactions with environmentally 
harmful effects, but it also alters other patterns of 
chemical use and chemical releases in pulp- and 
papermaking. Methanol or "wood alcohol," the 
chemical with the largest TRI releases (principally 
air emissions) from this sector, is formed in the 
chemical pulping process as wood chips are 
"cooked" to dissolve the lignin bonds that hold 
cellulose fibers together. In the ECF process, 
however, methanol is used as a feedstock in the 
production of chlorine dioxide, which some mills 
manufacture on-site. Generation of chlorine dioxide 
also produces chlorine as a by-product, and this 
process chlorine may be used as a feedstock to 
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generate hypochlorous acid, another bleaching 
agent (and not a TRI chemical). 

Products Made from Paper and 
Paperboard 

A greater number of facilities convert paper and 
paperboard to other products than those that mill 
pulp, paper, or paperboard. These facilities tend td 
be smaller and more labor intensive. Economically, 
the largest single segment of the pulp and paper 
sector is the miscellaneous converted paper 
products industry (SIC code 267), which shipped 
$54.9 billion in 1996 and employed 232,400. These 
facilities manufacture goods from purchased paper 
or paperboard; they may also press and mold pulp 
to form (non-art) papier-mache articles. Production 
of paperboard containers and boxes (SIC code 265) 
is the third largest segment of the sector. 
Manufacturers in SIC code 265 shipped $40.4 
billion in products in 1996, employing 212,000. 
From purchased materials, these facilities make 
paperboard, corrugated and solid fiber boxes, fiber 
cans and drums, food containers (from special food 
board), and folding paperboard boxes. 

As seen in the analyses below, coated and 
laminated paper products are also associated with 
significant reporting of releases and other waste 
management ofTRI chemicals. Coatings are 
applied to paper to enhance its optical or printing 
properties-to give it gloss, brightness, whiteness, 
or color. Nearly all magazines, for example, are 
printed on coated paper. Coatings may also be used 
to strengthen the physical properties of paper or 
paperboard, making products such as packaging 
sturdier or more resistant to moisture. Clays (and 
kaolin), plastics, adhesives, and other substances 
are used. Constituents of coatings may include 
mineral pigments (for brightness or color), a binder 
such as latex to adhere the pigment to the paper 
surface, and water-soluble polymers to control 
dispersion of the pigments and viscosity of the 
coating. Blade coating is a common coating process 
in which paper is fed through a liquid coating, past 
a blade that scrapes off the excess, and through an 
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Table 5-1. Summary ofTRIInformation by 4-digit SIC Code,1996: Pulp and Paper, SIC Code 26 
Total Total Total 

On-and Production- Total Total On-and 
orr-sttc related SIC Total Total On-site Off-site Off-site 

Releases Waste Code Industry Facilities Forms Form As Releases Releases Releases 
Rank Rnnk Number Number Number Pounds Pounds Pounds 

4 2 2611 Pulp Mills 26 209 8 21,932,096 33,842 21,965,938 
3 3 2621 Paper Mills 110 467 26 36,769,466 892,255 37,661,721 
2 4 2631 Paperboard Mills 56 304 22 43,028,170 9,869 43,038,039 

14 13 2653 Corrugated & Solid F1ber Boxes 12 14 3 12 755 767 
12 7 2655 Fiber Cans, Drums & Similar Products 5 7 0 80,703 6,973 87,676 
10 12 2656 Sanitary Food Containers 3 4 0 193,014 0 193,014 
8 10 2657 Folding Paperboard Boxes 13 19 0 467,546 0 467,546 
6 6 2671 Paper Coated & Laminated, Packaging 46 100 4 9,608,263 115,960 9,724,223 
s s 2672 Paper Coated & Laminated, nee* 70 227 10 11,207,875 202,065 11,409,940 

11 11 2673 Bags: Plastics, Lammated, & Coated 5 6 0 102,805 1 102,806 
13 14 2674 Bags: Uncoated Paper & Multi wall 3 3 12,011 0 12,011 
IS IS 2676 Sanitary Paper Products 2 2 0 251 0 251 
9 8 2679 Converted Paper Products, nee* 17 35 0 382,597 59,235 441,832 

1 I Multiple Within SIC 26 115 952 39 100,737,511 950,647 101,688,158 
7 9 hlvalid SIC Code within SIC 26 8 14 1 198,700 570,750 769,450 

Total for SIC Code 26 491 2,363 113 224,721,020 2,842,352 227,563,372 

Note: On '"\Site Releases from Section 5 of Form R On-site Waste Management from Section 8 of Form R Off-site Releases from Section 6 (transfers off-site to 
disposal) of Form RTotal Transfers Off-site for Further Waste Management from Section 6 ( excludmg transfers off-s1te to disposal) of Form R 
Total Production-related Waste sums Section 8 (Current Year, Column B) of Form R, except Non-production-related Waste (remedial/catastrophic 
lncidenls). Facilities/forms with more than one 4-digit SIC code withm SIC code 26 are assigned to the "multiple" category 
*nee: nol elsewhere classified. 

oven for drying. Pollutants associated with various 
coating materials and processes have included 
emissions of volatile organic compounds (VOCs) 
and discharges of wastewater containing solvents, 
colorants, and other contaminants. Environmental 
improvements in the industry include conversion 
from solvent-based to aqueous systems and 
installation of recovery systems to allow at least 
partial reuse of wastewater. 

Other Environmental Developments 

The environmental change in the paper industry 
that is most visible to the public is its recycling of 
end products to raw material. The United States 
recovers, consumes, and exports more recovered 
paper and paperboard than any other country. The 
environmental efficiency of reclaiming fiber from 
paper and paper goods varies with the quality of the 
type and source of the material. Pulping secondary 
fiber involves removing contaminants (including 
ink). These may be minimal, in paper waste from 
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the mill itself, but much greater, for example, in 
post-consumer newsprint. Paper and paperboard 
mills consumed 28.9 million metric tons of 
recovered paper and paperboard in 1996, one-third 
of the raw material used. 

Consumer interest in both recycled paper and 
environmentally preferable bleaching methods have 
played a role in encouraging change in pulp and 
paper manufacture. Paper purchases for 
publications that bear the "printed on recycled 
paper" imprint represents one such market 
influence. One of the largest customers in the paper 
business, both directly and through its contractors, 
is the federal government, which under Executive 
Order 12873 requires a minimum recycled fiber 
content in federal purchases of uncoated printing 
and writing papers. At its signing in October 1993, 
the Executive Order required a 50% post-consumer 
recycled fiber content; in March 1996, this was 
lowered to 20%. 
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Table 5-1. Summary ofTRIInformation by 4-digit SIC Code, 1996: Pulp and Paper, SIC Code 26, Continued 

Total Transfers Total Non-
Total Other Off-site for Production- Production-

SIC On-site Waste Further Waste related related 

Code Industry Management Management Waste Waste 
Pounds Pounds Pounds Pounds 

2611 PulpMllls 211,720,535 8,303,203 242,078,450 1,280 

2621 Paper Mills 193,379,505 4,553,512 236,590,779 9,636 

2631 Paperboard M1lls 191,881,823 283,495 235,196,403 162 

2653 Cormgated & Sohd F1ber Boxes 18,680 21,753 51,023 0 

2655 Ftber Cans, Drums & S1mllar Products 10,859,516 12,655 10,966,853 0 

2656 San1tary Food Contamers 0 15 192,659 0 

2657 Folding Paperboard Boxes 828,700 91,207 1,360,592 0 

2671 Paper Coated & Laminated, Packagmg 22,433,886 2,787,302 34,999,337 2,564 

2672 Paper Coated & Laminated, nee* 108,593,862 6,575,875 127,057,521 7,095 

2673 Bags. Plast1cs, Launnated, & Coated 338,791 49,940 489,765 0 

2674 Bags: Uncoated Paper & MultlwaU 0 800 12,531 0 

2676 Samtary Paper Product 0 0 271 0 

2679 Converted Paper Products, nee* 1,418,524 396,966 2,352,923 0 

Multiple withm SIC 26 568,689,710 36,585,046 706,569,400 22,037 
Invalid SIC Code Wlthm SIC 26 769,783 308,495 1,879,002 0 

Total for SIC Code 26 1,310,933,315 59,970,264 1,599,797,509 42,774 

Note. On-site Releases from Section 5 of Form R. On-site Waste Management from Section 8 of Form R Off-site Releases from Sectlon 6 (transfers off-site to 
disposal) of Form R Total Transfers Off-site for Further Waste Management from Section 6 ( excludmg transfers off-site to disposal) of Form R. · 
Total Production-related Waste sums Section 8 (Current Year, ColUlDll B) ofFormR, except Non-production-related Waste (remedial/catastrophtc 
incidents) Facllitleslforms With more than one 4-diglt SIC code Within SIC code 26 are asstgned to the "multiple" category. 
*nee. not elsewhere classified. 

1996 TRI Data for Pulp 
and Paper 

Table 5-1 summarizes TRI reporting by the pulp 
and paper sector. Nearly 2,400 TRI reporting forms 
were submitted for 1996 from this sector. Of the 
forms submitted in pulp and paper manufacturing, 
4.8% (113) were Forms A certification statements, 
certifying that a facility's total annual reportable 
amount of a TRI chemical was less than 500 
pounds for the year and that the facility did not 
manufacture, process, or otherwise use more than 1 
million pounds. (The Form A certification 
statement is explained in Chapter 1.) In TRI overall, 
Form A certification statements were 1 OJ.% of all 
forms. 

Many mills produce both pulp and paper or 
paperboard. These integrated mills thus 
manufacture products that are classified separately 
in the Standard Industrial Classification (SIC) 
system. These facilities report on their TRI forms 

more than one SIC code within SIC code 26. 
Facilities that produce both pulp and paper, for 
example, will report both SIC code 2611 (pulp 
mills) and SIC code 2621 (paper mills). This 
"multiple-codes" category represents a significant 
portion of the economic activity and the TRI 
reporting in this sector. Of the 2,363 forms 
submitted in pulp and paper, 952 reported more 
than one SIC code within SIC code 26. As shown in 
Table 5-1, this category-forms reporting multiple 
SIC codes-represented the largest source of 
releases (on- and off-site), waste management (on
and off-site), and total production-related waste 
from the pulp and paper sector. (Box 4-2 in Chapter 
4 further explains reporting of multiple SIC codes 
and its affect on the analyses presented in the TRI 
data release.) 

This multiple-codes category reported 44.7% of 
total on- and off-site releases, 43.4% of other on
site waste management, 61.0% of transfers off-site 
for further waste management, 44.2% of total 
production-related waste, and 51.5% of non
production-related waste (see Table 5-1). Table 5-2 
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Table 5·2. Multiple SIC Codes, 1996: Pulp and Paper, SIC Code 26 

Total Total Transfers Total Non-
Total Total On-and Total Other Off·slte for Production· Production· 

Total On-site Off·slte Off-site On-site Waste Further Waste related related 
SIC Codes Forms Form As Releases Releases Releases Management Management Waste Waste 

Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2611 2621 136 2 8,975,936 873,633 9,849,569 9,695,759 690,301 20,020,543 0 
2611 2621 2631 766 36 90,807,651 72,794 90,880,445 557,361,671 35,892,435 683,960,076 22,004 
261l 2621 2631 2653 34 I 599,552 405 599,951 1,428,592 720 2,027,244 0 
2611 2621 2631 2679 I 0 48,800 0 48,800 47,916 0 96,316 0 
2611 2621 2674 I 0 6 0 6 639 0 645 0 
2611 2631 4 0 36,246 3,810 40,056 9,609 0 48,745 33 
2621 2631 2643 6 0 220,043 5 220,048 88,324 0 308,424 0 
2621 2671 1 0 250 0 250 32,000 0 32,300 0 
2621 2672 1 0 380 0 380 25,200 890 26,460 0 
2631 2655 1 0 48,647 0 48,647 0 0 48,647 0 
2673 2674 I 0 0 0 0 0 700 0 0 

TOLIII for SIC Code 26 952 39 100,737,511 950,647 101,688,158 568,689,710 36,585,046 706,569,400 22,037 . Note: On·slte Rcleases from Section 5 of Fonn R. On-stte Waste Management from Sectlon 8 ofFonn R Off-stte Releases are transfers ofi:.s1te to disposal from 
Section 6 of Form R. Total Transfers Off-site for Further Waste Management from Sectlon 6 ofFonn R. Total Production-related Waste sums Section 8 of 
Fonn R, except; Non·produetion-rclated Waste(remcdial/catastrophic incidents). 

further examines multiple-code reporting within 
SIC code 26. A total of766 forms reported pulp 
(SIC code 2611), paper (SIC code 2621), and 
paperboard (SIC code 2631) combined; they 
represented 96.8% (684.0 million pounds) of total 
production-related waste from forms reporting 
multiple codes within SIC code 26. 

As shown in Table 5-1, forms with SIC codes in 
one of the three primary pulp and paper industries 
reported the largest amounts in all categories, after 
the multiple-code submissions. Pulp mills reported 
more on-site waste management (211.7 million 
pounds), transfers off-site for further waste 
management (8.3 million pounds), and total 
production-related waste (242.1 million pounds). 
Paper mills reported more off-site releases 
(transfers off-site to disposal; 892,000 pounds). 
Paperboard mills reported more on-site releases 
(43.0 million pounds). Among the remaining 
industries-that is, those manufacturing secondary 
products in the sector--miscellaneous coated and 
laminated paper products (SIC code 2672) reported 
the largest amounts in all categories. 
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On- and Off-site Releases 

Air emissions represented 89.6% of all on- and off
site releases reported in the pulp and paper sector, 
as shown in Table 5-3 and Figure 5-1. Forms with 
multiple SIC codes in SIC code 26 accounted for 
44.3% (90.3 million pounds) ofthese releases to 
air. Paperboard mills were second with 20.0% (40.7 
million pounds), paper mills were third with 16.1% 
(32.8 million pounds), and pulp mills fourth with 
8.8% (17.9 million pounds). Figure 5-2 illustrates 
the distribution of on- and off-site releases for the 
industries (four-digit SIC code) with the sector's 
largest releases. 

Although pulping processes generate larger air 
emissions than the processes that produce paper or 
paperboard, mills that produce only primarily pulp 
represent economically a smaller portion of the 
sector than integrated facilities or those 
predominantly making paper or paperboard. Air 
emissions reported to TRI by facilities reporting 
multiple codes within SIC code 26 would typically 
include emissions from pulping processes. 
Reporting by paperboard or paper mills may also 
include releases generated by pulping. 



Chapter 5- TRl Data forPulpandd 
Table 5-3. TRIOn-site and Off-site Releases, 1996: Pulp and Paper, SIC Code 26 (in Rank Order) 

Off-site 
On-site Land Releases ~ 

Surface Underground Injection RCRA Other Total Transfers Total On-
SIC Total Air Water Class I Class II-V SubtitleC On-site Land On-site Off-site to and Off-site 

Code Industry Emissions Discharges Wells Wells Landfills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Multiple wttlun SIC Code 26 90,321,259 8,017,014 0 0 586,232 1,813,006 100,737,511 950,647 101,688,158 
2631 Paperboard Mills 40,742,828 461,527 0 0 1,124 1,822,691 43,028,170 9,869 43,038,039 
2621 PaperMtlls 32,786,451 3,500,361 0 0 3,909 478,745 36,769,466 892,255 37,661,721 
2611 Pulp Mills 17,893,140 4,001,232 0 0 0 37,724 21,932,096 33,842 21,965,938 
2672 Paper Coated & Lammated, nee* 11,203,293 259 0 0 0 4,323 11,207,875 202,065 11,409,940 
2671 Paper Coated & Lammated, Packagmg 9,593,263 0 0 0 11,000 4,000 9,608,263 115,960 9,724,223 

Invalid SIC Code wttlun SIC Code 26 198,700 0 0 0 0 0 198,700 570,750 769,450 
2657 Foldmg Paperboard Boxes 467,537 9 0 0 0 0 467,546 0 467,546 
2679 Converted Paper Products, nee* 382,597 0 0 0 0 0 382,597 59,235 441,832 

-2656 Sarutary Food Contamers 193,014 0 0 0 0 0 193,014 0 193,014 
2673 Bags Plastics, Lammated, & Coated 102,805 0 0 0 0 0 102,805 1 102,806 
2655 Ftber Cans, Drums & Sundar Products 52,390 28,313 0 0 0 0 80,703 6,973 87,676 
2674 Bags Uncoated Paper & Mull! wall 12,011 0 0 0 0 0 12,011 0 12,011 
2653 Corrugated & Sohd Ftber Boxes 12 0 0 0 0 0 12 755 767 
2676 Sarutary Paper Products 251 0 0 0 0 0 251 0 251 

Total for SIC Code 26 203,949,551 16,008,715 0 
' 

0 602,265 4,160,489 224,721,020 2,842,352 227,563,372 .. 
Note: On-site Releases from Section 5 of Form R Off-site Releases from Section 6 (off-site transfers to disposal) of Form R Fonns With more than one 4-dtgtt SIC 
code Within SIC code 26 are assigned to the "multiple" category. 
*nee not elsewhere classtfied. 

Other 

RCRA 
On-site 
Land 

Subtitle C Releases 
Landfills 18% 

0.3% 

7.0% 

Transfers 
Off-site 

to Disposal 
1.2% 

Air 

Underground 
Injection= 0 

Figure 5·1. Distribution of TRI On-site and Off-site 
Releases, 1996: Pulp and Paper (SIC Code 26) 

Note: On-site Releases from Section 5 of Form R Off-site Releases from 
Sectton 6 ( off-stte transfe.rs to disposal) ofForm R 

Multiple-code reporting also accounted for half 
(50.1 %, or 8.0 million pounds) of the surface water 
discharges in this sector and half (50.4%, or 2.4 
million pounds) of on-site land releases. One-third 
(33.4%, or 951,000 pounds) of off-site releases 
(transfers off-site to disposal) also came from these 
forms. 

Other On-site Waste Management 

Treatment was the largest category in other on-site 
waste management, with 1.02 billion pounds out of 
the total of 1.31 billion pounds, as shown in Table 
5-4 and Figure 5-3 . Forms with multiple SIC 
codes within SIC code 26 led reporting of other on
site waste management, with 568.7 million pounds, 
and most ofthat waste was treated (492.8 million 
pounds). 

The multiple-code category also accounted for the 
largest quantities burned on-site for energy recovery 
(69.8 million pounds), but miscellaneous coated 
and laminated paper products (SIC code 2672) 
reported the largest on-site recycling (56. 7 million 
pounds). Figure 5-4 illustrates the distribution of 
on-site waste management reporting for the top 
industries in the pulp and paper sector. 
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Figure 5·2. TRI On-site and Off-site Releases, SIC Codes with Largest 
Releases, 1996: Pulp and Paper (SIC Code 26) 

Note: On-site Releases from Section 5 of Form R. Off-site Releases from Section 6 (off-stte transfers to dtsposal) of Form R FoimS with more than one 4-d!gtt 
SIC code within SIC code 26 arc assigned to the "multiple" category. Invalid SIC codes are codes begntmng "26" that do not exiSt m the current Standard Industnal 
ClliSSifiClllioo code system. 

Table 5-4, TRI Other On-site Waste Management, 1996: Pulp and Paper, SIC Code 26 (In Rank Order) 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 

Code Industry On-site On-site On-site Management 
Pounds Pounds Pounds Pounds 

Multiple within SIC Code 26 6,066,039 69,801,636 492,822,035 568,689,710 
2611 Pulp Mills 35,000 31,784,370 179,901,165 211,720,535 
2621 Paper Mills 6,133,772 50,379,888 136,865,845 193,379,505 
2631 Paperboard Mills 6,989,656 14,285,518 170,606,649 191,881,823 
2612 Paper Coated & Laminated, nee* 56,740,600 15,252,509 36,600,753 108,593,862 
2611 Paper Coated & Laminated, Packagmg 17,179,884 1,242,037 4,011,965 22,433,886 
2655 Fiber Cans, DruniS & Similar Products 10,859,516 0 0 10,859,516 
2679 Converted Paper Products, nee* 5,278 1,224,663 188,583 1,418,524 
2657 Folding Paperboard Boxes 325,488 381,697 121,515 828,700 

Invalid SIC Code within SIC Code 26 142,853 0 626,930 769,783 
2673 Bags: Plastics, Laminated, & Coated 3,810 0 334,981 338,791 
2653 Corrugated & Solid Fiber Boxes 0 0 18,680 18,680 
26S6 Sanitacy Food Containers 0 0 0 0 
2674 Bags:·Uncoated Paper & Multi wall 0 0 0 0 
2676 Sanitary Paper Products 0 0 0 0 

Total for SIC Code26 104,481,896 184,352,318 1 ,022,099, 101 1,310,933,315 

Note: Other On-site \Vaste Management from Section 8 ofForm R. FoimS with more than one 4-d!gtt SIC code wtthm SIC code 26 are assigned to the 
"multiple" category. 
*nee: not elsewhere classified. 
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Transfers Off-site for Further Waste 
Management 

In this sector, transfers off-site for further waste 
management play a relatively small role, as evident 
in Table 5-1. Of the 60.0 million pounds of such 
transfers in this sector, 40.3 million pounds (67.2%) 
were sent to Publicly Owned Treatment Works 
(sewage treatment plants), as shown in Table 5-5 
and Figure 5-5. The multiple-codes category 
accounted for 35.8 million pounds of transfers to 
POTWs, as shown in Figure 5-6. Pulp, paper, and 
paperboard mills usually operate their own 
wastewater treatment plants; after treatment, 
wastewater would be discharged to a surface water 
body (river or other stream, lake, etc.). Mills 
without their own treatment plants may remove 
solid waste (total suspended solids, or TSS) before 
discharging wastewater to a POTW. 

•Treated 

il Energy Recovery 

Ill Recycled 

Mult. 2611 2621 2631 2672 2671 2655 2679 2657 Invalid 

Figure 5-4. TRI Other On-site Waste Management, 
SIC Codes with Largest Totals, 1996: Pulp and Paper (SIC Code 26) 

Note: Other On-site Waste Management from Sectton 8 ofFonn R. Fonns wtth more than one 4-dtgtt SIC code wtthm SIC Code 26 are asstgned to the 
"multiple" categozy Invahd SIC codes are codes begmning "26" that do not exiSt in the current Standard Industrial ClassificatiOn code system 
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Table 5-5. TRI Transfers Off-site for Further Waste Management, 1996: Pulp and Paper, SIC Code 26 (in Rank Order) 

Total Off-site 
Transfers 

Transfers Other for Further 
SIC Transfers to Energy Transfers to Transfers Off-site Waste 

Code Industry to Recycling Recovery Treatment toPOTWs Transfers Management 
Pounds Pounds Pounds Pounds Pounds Pounds 

Multiple within SIC Code 26 5,035 576,435 191,595 35,811,981 0 36,585,046 

2611 Pulp Mills 0 17,369 8,285,079 755 0 8,303,203 

2672 Paper Coated & Laminated, nee* 792,718 5,110,849 648,843 23,465 0 6,575,875 

2621 Paper Mills 47,833 44,939 429,597 4,031,143 0 4,553,512 

2671 Paper Coated & Laminated, Packaging 1,003,072 1,5ll,239 188,552 84,439 0 2,787,302 

2679 Converted Paper Products, nee* 259,250 108,615 22,496 6,605 0 396,966 
Invalid SIC Code within SIC Code 26 25,502 40,363 189,120 53,510 0 308,495 

2631 Paperboard Mills 427 170 1,021 281,877 0 283,495 
2657 Folding Paperboard Boxes 33,328 35,817 20,383 1,679 0 91,207 

2673 Bags: Plastics, Laminated, & Coated 0 49,845 92 3 0 49,940 

2653 Corrugated & Solid Fiber Boxes 12,954 0 500 8,299 0 21,753 

2655 Fiber Cans, Drums & Similar Products 0 0 5,804 6,851 0 12,655 

2674 Bags: Uncoated Paper & Multiwall 0 0 0 800 0 800 

2656 Sanitary Food Containers 0 15 0 0 0 15 

2676 Sanitary Paper Products 0 0 0 0 0 0 

Total for SIC Code 26 2,180,119 7,495,656 9,983,082 40,3ll,407 0 59,970,264 

Note: Off.slte Transfers for Further Waste llllanagement from Section 6 (excluding off-slte transfers to d1sposal) of Form R Other Off-site Transfers reported 
wilhout valid W3Stc: m:magc:ment code. Forms with more than one 4-<l!gtt SIC code withm SIC code 26 are assigned to the "multtple" category 
*n~. not elsewhere classified. 

Pulp mills were responsible for the largest reported 
transfers off-site to treatment (other than POTW s ), 
with 8.3 million pounds. Manufacturers of 
secondary products accounted for the largest 
transfers in the other two categories: producers of 
coated and laminated paper packaging (SIC code 
2671) reported the largest transfers to recycling (1.0 
million pounds), and miscellaneous coated and 
laminated paper products (SIC code 2672) reported 
the largest transfers to energy recovery (5.1 million 
pounds). 

1996 TRI Data by State 
for Pulp and Paper 

Papermaking depends on wood and water, and mills 
are located where these resources are greatest: 
primarily the eastern United States and the Great 
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Figure 5-6. TRI Transfers Off-site for Further Waste Management, SIC 
Codes with Largest Totals, 1996: Pulp and Paper (SIC Code 26) 

Note: Off-site Transfers for Further Waste Management from Section 6 (excluding off-stte transfers to dtsposal) ofForm R. Forms wtth more than one 4-dlgit 
SIC code Within SIC code 26 are asstgned to the "multiple" category. Invahd SIC codes are codes beginning "26" that do not exiSt in the current Standard Industrial 
Classification code system 

Lakes region. The Pacific Northwest also has 
papennak:ing facilities. TRI data for this sector bear 
out this geographic distribution. (See Table 5-6). 
Facilities that purchase paper and paperboard for 
manufacturing of secondary products do not depend 
on local natural resources and are more 
geographically dispersed. 

Alabama reported the largest total on- and off-site 
releases (20.9 million pounds), other on-site waste 
management (143.6 million pounds), and total 
production-related waste (164.5 million pounds) in 
this sector. Ranking second for on- and off-site 
releases was Louisiana (19.3 million pounds). 
Georgia ranked second for other on-site waste 
management (122.8 million pounds) and total 
production-related waste (139.5 million pounds). 
Alabama and Louisiana also had the largest 
amounts of on-site releases. Maine reported 
852,000 pounds of off-site releases, followed by 

Pennsylvania with 590,000 pounds. The top state 
for off-site transfers for further waste management 
was Oregon, with 9.3 million pounds, followed by 
Wisconsin, with 8. 7 million pounds. 

Map 5-l shows the geographic distribution of total 
on- and off-site releases in the pulp and paper 
sector. 

1996 TRI Data by 
Chemical for Pulp and 
Paper 

By far the chemical most reported to TRI by the 
pulp and paper sector is methanol, which is formed 
in the chemical pulping process. (This chemical 
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Table 5-6, Summary ofTRIInformation by State, 1996: Pulp and Paper, SIC Code 26 

Total Total Transfers Total Non-
Total Total On-and Total Other Off-site for Production- Production-

Total Total On-site Off-site Off-site On-site Waste Further Waste related related 
State Facilities Forms Form As Releases Releases Releases Management Management Waste Waste 

Number Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Al11b:una 14 164 12 20,755,031 97,868 20,852,899 143,627,020 127,271 164,514,393 3,595 
Alaska I 7 2 1,878,162 0 1,878,162 0 5,800 1,852,700 0 
Arizona 3 12 2 2,008,485 0 2,008,485 392,629 0 2,399,281 0 
Arkansas 10 80 0 6,395,761 0 6,395,761 66,311,376 21,387 72,513,907 0 
California 16 46 1 2,386,545 3,195 2,389,740 8,477,753 359,797 11,468,888 0 
Colomdo 2 2 0 8,000 0 8,000 62,908 63,308 129,216 0 
Connecticut 4 10 1 73,238 0 73,238 1,502,307 86,911 1,660,254 0 
Dela\\':U'C 2 2 I 28,313 6,973 35,286 10,770,876 6,851 10,819,864 0 
Florida 9 90 3 10,250,215 28,568 10,278,783 90,291,475 5,219,466 107,283,399 0 
Georgia 18 147 10 16,566,607 l4,ll6 16,580,723 122,849,240 173,129 139,496,700 4,647 
kllho 1 3 0 21,400 0 21,400 0 0 21,400 0 
Illinois 22 52 2 993,725 127,715 1,121,440 6,058,764 752,227 7,921,948 0 
Indiana 14 32 4 2,102,832 489 2,103,321 198,439 243,032 2,571,054 40 
Iowa s 15 0 955,523 0 955,523 4,911,836 518,872 6,656,156 0 
Kansas 1 1 0 0 5 5 0 5,705 5,700 0 
K<:ntucky 10 49 1 3,700,246 8,253 3,708,499 32,835,188 ~ 95,414 36,835,749 5 
Louisiana 12 Ill 6 19,310,611 5,586 19,316,197 97,399,836 119 116,553,li9 7,804 
Maine 16 125 10 7,130,280 852,056 7,982,336 70,050,Q75 291,038 78,348,888 550 
MacyiMd 5 22 0 1,731,930 39,000 1,770,930 11,614,663 2,927,414 16,313,162 0 
Massachusetts 23 46 0 746,646 1,940 748,586 7,031,432 2,025,107 9,785,544 144 
Michiaan 24 78 2 8,334,924 ll,908 8,346,832 39,385,628 4,153,687 51,871,831 20 
Minnesota 13 41 1 1,625,212 253 1,625,465 12,789,113 4,592,981 19,012,509 0 
Mississippi 9 65 0 8,933,628 31,057 8,964,685 56,719,525 500 65,754,811 0 
Missouri 4 4 0 98,509 750 99,259 0 1,540 98,509 0 
Montana 1 IS 0 1,965,900 0 1,965,900 6,597,550 Sll 8,584,833 0 
New Unmpshirc S 19 1 856,830 1,000 857,830 6,606,722 4,888 7,488,773 0 
New Jersey 13 44 4 642,556 39,716 682,272 10,518,224 2,333,372 13,568,498 0 
New Mexico 1 2 0 700 0 700 3,650 0 4,350 0 
New York 22 62 2 4,500,203 22,285 4,522,488 23,713,942 211,807 28,337,216 0 
North Carolina 14 94 7 12,785,0ll 251,785 13,036,796 106,318,605 156,937 119,206,877 4,900 
Ohio 34 120 7 7,332,676 172,747 7,505,423 23,057,798 2,352,338 33,036,937 3,500 
Oklahoma 2 21 3 3,952,647 250 3,952,897 7,667,456 2,850 11,623,120 0 
Oregon 12 59 7 4,924,923 219,134 5,144,057 45,905,541 9,279,406 60,296,847 40 
Pennsylvnnia 24 97 5 7,489,613 589,848 8,079,461 20,875,529 4,094,453 33,188,196 0 
Rhode Island 2 4 0 147,942 0 147,942 201,685 13,220 362,900 0 
South Carolina 10 108 2 16,631,184 129,377 16,760,561 82,089,955 76,854 98,999,356 5,635 
Tennessee 23 76 l 7,804,475 0 7,804,475 21,002,218 878,339 29,739,330 0 
Texas 8 73 1 7,872,967 250 7,873,217 51,083,083 5,019,696 63,807,869 55 
Vermont 2 2 0 49,035 0 49,035 0 0 49,000 0 
Virginia 14 72 0 13,091,297 6,743 13,098,040 32,040,755 5,223,040 50,067,176 8,553 
Wasbinaton 12 85 4 5,998,866 1,260 6,000,126 38,292,157 0 44,180,486 813 
Wisconsin 54 206 11 12,638,372 178,225 12,816,597 51,678,362 8,650,997 73,366,763 2,473 

Total for SIC 
Codc26 491 2,363 113 224,721,020 2,842,352 227,563,372 1,310,933,315 59,970,264 1,599,797,509 42,774 

Note: On-site Releases from Section 5 ofForm R. On-site Waste Management from Sectwn 8 of Form R Off-site Releases :from Section 6 (transfers off-stte to 
disposal} of Form R. Total Transfers Off-site for Further Waste Management from Section 6 ( excludmg transfers off-s1te to dtsposal) of Form R Total 
Produc:tlon-rclated Waste sums Section 8 (Current Year, Column B) of Form R, except Non-production-related Waste (remedtallcatastrophtc mc1dents) 

also accounts for one tenth of on-and off-site 
releases reported to TRI by all industries, as 
indicated in Chapter 2.) Methanol in air reacts to 
fonn fonnaldehyde, contributing to air pollution. It 
poses less of a problem when transferred to 
POT\Vs, as it degrades readily in sewage treatment. 
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The pulp and paper sector reported 227.6 million 
pounds of on- and off-site releases in 1996, 
including 119.8 million pounds of methanol (see 
Table 5-7). For 13 of the top 15 chemicals in this 
sector, including methanol, air emissions dominated 
reporting of releases. The two exceptions were 
nitrate compounds (7 .0 million pounds discharged 
to surface water) and zinc compounds (1.9 million 
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Table 5-7. The 15 Chemicals with the Largest Total On-site and Off-site Releases, 1996: Pulp and Paper, SIC Code 26 
(In Rank Order) 

Off-site 
On-site Land Releases Releases 

Surface Unde!Jround Injection RCRA Other Total Transfers Total On-
CAS Total Air Water Class I Class ll-V Subtitle C On-site Land On-site Off-site to and Off-site 

Number Chemical Emissions Discharges Wells Wells LandfiUs Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

67-56-1 Methanol 112,492,061 5,817,694 0 0 7,883 1,418,012 119,735,650 102,566 119,838,216 
7647-01..0 Hydrochloric ncid 21,843,939 0 0 0 0 0 21,843,939 0 21,843,939 
108-88·3 Toluene 16,439,790 265 0 0 0 3,673 16,443,728 204,601 16,648,329 
7664-41-7 Ammonia 10,358,746 1,901,004 0 0 2,805 21,290 12,283,845 39,288 12,323,133 
7664-93-9 Sulfunc acid 11,999,332 0 0 0 0 19 11,999,351 0 II,999,351 

67-66·3 Chloroform 7,649,685 224,602 0 0 155 7,158 7,881,600 3,180 7,884,780 - Nill'alc compounds 2 6,980,623 0 0 3,415 1,872 6,985,912 17,560 7,003,472 
75..07..0 Acetaldehyde 6,778,998 146,148 0 0 121 15,537 6,940,804 1,234 6,942,038 

- Zinc compounds 441,810 360,781 0 0 575,823 1,853,834 3,232,248 1,062,037 4,294,285 
78-93·3 Methyl ethyl ketone 2,739,632 33,216 0 0 412 2,956 2,776,216 23,403 2,799,619 
50..()().() Formaldehyde 1,544,388 31,105 0 0 505 5,151 1,581,149 17,776 1,598,925 

7782·50·5 Chlorine 1,377,925 30,568 0 0 0 5 1,408,498 0 1,408,498 
IOS·9S·2 Phenol 1,300,448 14,451 0 0 83 3,076 1,318,058 6,421 1,324,479 
10049.04-4 Chlorine dioxide 1,116,235 0 0 0 0 0 1,116,235 0 1,II6,235 
107-21·1 Elhylene glycol 1,021,509 20,006 0 0 0 359 1,041,874 0 1,041,874 

Subtotal 197,104,500 15,560,463 0 0 591,202 3,332,942 216,589,107 1,478,066 218,067,173 

Total for SIC Code 26 203,949,551 16,008,715 0 0 602,265 4,160,489 224,721,020 2,842,352 227,563,372 

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

pounds of other on-site land releases), and these 
chemicals led these on-site release categories. The 
majority of the discharges of nitrates to surface 
waters were reported by forms with multiple SIC 
codes in SIC code 26 ( 4.3 million pounds of the 
7 .0-million-pound total), followed by paper mills 
{SIC code 2621) with 2.3 million pounds. 
Paperboard mills (SIC code 2631) reported 1.1 
million pounds of the 1.9 million pounds of zinc 
compounds in on-site land releases that were not to 
RCRA subtitle C landfills. More zinc compounds 
were also released off-site (1.1 million pounds 
transferred off-site to disposal) than any other 
chemical in pulp and paper reporting. 

OSHA Carcinogens 

Pulp and paper releases, on- and off-site, of 
chemicals designated as OSHA carcinogens totaled 
18.9 million pounds in 1996, as shown in Table 5-8 
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(OSHA carcinogens and the bases for their 
designation appear in Box 2-4 in Chapter 2.) The 
large majority (17.7 million pounds) was released 
to air. Consistent with their overall role, forms with 
multiple codes in SIC code 26 reported the largest 
amount of these air emissions, 8.3 million pounds. 
Figure 5-7 shows the on- and off-site releases of 
the four-digit SIC codes with the largest OSHA 
carcinogen releases. 

Three of the top 15 chemicals for on- and off-site 
releases in the pulp and paper sector (listed in 
Table 5-7 ) are OSHA carcinogens: chloroform, 
acetaldehyde, and formaldehyde. These three 
chemicals accounted for 16.4 million pounds of the 
18.9 million pounds of OSHA carcinogens 
presented in Table 5-8. The OSHA carcinogens 
with the next highest on- and off-site releases were 
dichloromethane (746,000 pounds) and asbestos 
(571,000 pounds). 
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Table 5-8. TRI On-site and Off-site Releases of OSHA Carcinogens by 4-digit SIC Code, 1996: Pulp and Paper, SIC Code 26 
(in Rank Order} 

Off-site 
On-site Land Releases Releases 

Surface Underground Injection RCRA Other Total Transfers Total On-
SIC Total Air Water Class I Class 11-V Subtitle C On-site Land On-site Off-site to and Off-site 

Code Industry Emissions Discharges Wells Wells Landfills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Multtple WJthm SIC 26 8,307,585 178,593 0 0 623 25,080 8,511,881 1,808 8,513,689 
2631 Paperboard Mtlls 3,550,460 26,346 0 0 96 37,458 3,614,360 7,452 3,621,812 
2621 Paper Mills 3,001,438 71,765 0 0 62 164,631 3,237,896 61,275 3,299,171 
2611 Pulp Mills 1,807,592 126,976 0 0 0 107 1,934,675 255 1,934,930 
2671 Paper Coated & Lammated, 646,431 0 0 0 0 0 646,431 0 646,431 

Packagmg 
Invalid SIC Code withm SIC 26 11,873 0 0 0 0 0 11,873 570,000 581,873 

2672 Paper Coated & Lammated, nee* 317,138 0 0 0 0 10 317,148 1,659 318,807 
2679 Converted Paper Products, nee* 26,079 0 0 0 0 0 26,079 0 26,079 
2676 Samtary Paper Products 250 0 0 0 0 0 250 0 250 

Subtotal 17,668,846 403,680 0 0 781 227,286 18,300,593 642,449 18,943,042 

Total for SIC Code 26 203,949,551 16,008,715 0 0 602,265 4,160,489 224,721,020 2,842,352 227,563,372 

Note: On-site Releases from Section 5 of Form R Off-site Releases from Sectton 6 ( off-stte transfers to disposal) ofForm R Forms Wlth more than one 4-dtgtt 
SIC code witlun SIC code 26 are assigned to the "multtple" category. 
*nee not elsewhere classified. 
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Figure 5-7. TRIOn-site and Off-site Releases of OSHA Carcinogens, 
SIC Codes with Largest Totals, 1996: Pulp and Paper (SIC Code 26) 

Note: On-site Releases from Sectton 5 of Form R Off-site Releases from Section 6 ( off-s1te transfers to disposal) ofForm R Forms with more 
than one 4 d1g1t SIC code witlun SIC code 26 are ass1gned to the "multiple" category 
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1996 TRI Chemicals in 
Waste for Pulp and Paper 

The pulp and paper sector reported a total of 1.60 
billion pounds ofTRI chemicals in production
related waste for 1996, as shown in Table 5-9 and 
Figure 5-8. On-site treatment amounted to 1.02 
billion pounds, or 63.9% of the total. Quantities 
released on- and off-site were the second largest 
category, with 228.3 million pounds, or 14.3% of 
the total. 

The multiple-code category accounted for most of 
the total production-related waste (706.6 million 
pounds, or44.2% of the total). Multiple-code 
reporting led four waste management categories: 
on-site energy recovery (69.8 million pounds, or 
37 .9%), on-site treatment ( 492.8 million pounds, or 
48.2%), off-site treatment (36.1 million pounds, or 
71.9%), and quantities released on- and off-site 
(1 01.2 million pounds, or 44.3% ). Miscellaneous 
coated and laminated paper products (SIC code 
2672) had the largest quantities in the remaining 

categories: 56.7 million pounds recycled on-site 
(54.3% of all on-site recycling), 1.2 million pounds 
(45.7%) recycled off-site, and 5.2 million pounds 
(68.2%) sent for energy recovery off-site. 
Distribution of production-related waste for these 
and other top industries in the sector appear in 
Figure 5-9. 

Projected Quantities of TRI 
Chemicals in Waste 

Table 5-l 0 and Figure 5-10 summarize the pulp and 
paper sector's projections for on- and off-site waste 
management through 1998. (As explained in 
Chapter 2, facilities not only report current data but 
project waste management quantities for the next 
two years in their TRI submissions.) Little change 
is projected overall: a decrease of 0.5% in total 
production-related waste over the two-year period. 
The greatest percentage changes projected are 
reductions in off-site recycling (decrease of 15.6% 
by 1998) and quantities released (decrease of 5.7% 
by 1998). Although small, such decreases represent 
movement in the direction of fewer releases, 
indicative of movement up the waste management 

Table 5-9. Quantities ofTRI Chemicals in Waste by 4-digit SIC Code, 1996: Pulp and Paper, SIC Code 26 (in Rank Order) 

Quantity Total Non-
Energy Energy Released Production Production 

SIC Recycled Recovery Treated Recycled Recovery Treated On-and related 
Code Industry On-site On-site On-site Off-site Off-site Off-site Off-site Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Multiple wilhin SIC Code 26 6,066,039 69,801,636 492,822,035 5,745 575,699 36,095,976 101,202,270 706,569,400 
2611 Pulp Mills 35,000 31,784,370 179,901,165 0 17,502 8,286,999 22,053,414 242,078,450 
2621 P~rMills 6,133,772 50,379,888 136,865,845 45,674 56,166 4,170,099 38,939,335 236,590,779 
2631 P~roo11rd Mills 6,989,656 14,285,518 170,606,649 265 170 282,580 43,031,565 235,196,403 
2672 Paper Coated & Laminated, nee• 56,740,600 15,252,509 36,600,753 1,246, 769 5,18i,354 592,421 ll,443,115 127,057,521 
2671 Po~p.:r Coated & Laminated, Pa<:kaging 17,179,884 1,242,037 4,011,965 1,012,822 1,522,208 422,823 9,607,598 34,999,337 
2655 F1b<:r Cans, Drums & Smlilar Products 10,859,516 0 0 0 2,535 10,303 94,499 10,966,853 
2679 Comterted Paper Products, nee* 5,278 1,224,663 188,583 345,050 97,839 28,525 462,985 2,352,923 

Invalid SIC Code within SIC Code 26 142,853 0 626,930 25,502 58,336 274,025 751,356 i,879,002 
2657 Folding P~rooard Boxes 325,488 381,697 121,515 33,328 30,984 22,038 445,542 1,360,592 
2673 Baa;s: Plastics, Laminated, & Coated 3,810 0 334,981 0 49,845 94 101,035 489,765 
2656 S:mitaty Food Containers 0 0 0 0 10 0 192,649 192,659 
2653 COITUs;tted & Solid Fiber Boxes 0 0 18,680 12,572 0 17,869 1,902 51,023 
2674 BIIB$. UncOAted Paper& Multiwall 0 0 0 0 0 0 12,531 12,531 
2676 Sanuazy Paper Products 0 0 0 0 0 0 271 271 

Totalfor SIC Code 26 104,481,896 184,352,318 1,022,099,101 2,727,727 7,592,648 50,203,752 228,340,067 1,599 '797 ,509 

Note, i)(lt.1 from Sc:ction 8 ofFonn R Fonns \Vlth more than one 4-digtt SIC code wtthm SIC code 26 are assigned to the "multiple" category 
*nee: oot elsewhere classified. 
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ChapW 5- TRJ DataforPulpand PEIM 
hierarchy (explained in Chapter 2). However, none 
of the individual waste management options shows 
a shift of as much as 1 percent in its proportion of 
the total. The largest projected change is in 
quantities released, from 14.3% of total production
related waste in 1996 to 13.5% of the total in 1998. 

Source Reduction Activity 

Fifteen percent of the TRI reporting forms 
submitted in this sector indicated at least one source 
reduction activity during 1996. Table 5-11 shows 
that the miscellaneous 'coated and laminated paper 
products (SIC code 2672) industry submitted 103 of 
these forms (28.9% of the total), and another 102 
(28.7%) were multiple-codes forms. As noted 
above, all categories of waste management in 1996 
were also led by one or the other of these two 
groups. Their level of reported source reduction 

• Quantity Released 
1m Treated Off-site 

• Energy Recovery Off-site 
0 Recycled Off-site 

• Treated On-site 
Iii Energy Recovery On-site 
IE Recycled On-s1te 

Mult 2611 2621 2631 2672 2671 2655 2679 Invalid 2657 

Figure 5-9. Distribution of Production-related Waste, 1996: 
Pulp and Paper (SIC Code 26) 

Note: Data from Sectton 8 of Form R Fonns wtth more than one 4-<hgtt SIC Code within SIC code 26 are asstgtted to the "multiple" category. Invalid SIC 
codes are codes begtlffiffig "26" that do not extst m the current Standard Industnal Classification code system 
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Table 5-10. Current Year and Projected Quantities of TRI Chemicals in Waste, 1996-1998: Pulp and Paper, SIC Code 26 

Current Year 1996 Projected 1997 Projected 1998 
Total Percent Total Percent Total Percent 

Waste Management Activity Pounds of Total Pounds of Total Pounds of Total 

On-site Waste Management 
Recycled On-site 104,481,896 6.5 107,831,592 6.7 I 08,023,890 6.8 
Energy Recovery On-site 184,352,318 ll.5 186,117,201 11.6 188,005,678 11.8 
Treated On-site 1,022,099,101 63.9 1,029,332,137 64.0 1,021,637,616 64.2 

Off-site Waste Management 
Recycled Off-site 2,727,727 0.2 2,259,426 0.1 2,303,286 0.1 
Energy Recovery Off-site 7,592,648 0.5 7,312,419 0.5 7,268,002 0.5 
Treated Off-site 50,203,752 3.1 50,225,678 3.1 49,921,228 3.1 

Quantity Released 228,340,067 14.3 224,437,745 14.0 215,227,716 13.5 
On· and Off-site 

Total Production-related Waste 1,599, 797,509 100.0 1,607,516,198 100.0 1,592,387,416 100.0 
for SIC Code 26 

Projected Change Projected Change Projected Change 
Waste Management Activity 1996-1997 1997-1998 1996-1998 

Percent Percent Percent 

On-site Waste Management 
Recycled On-site 3.2 0.2 3.4 
Energy Recovery On-site 1.0 1.0 2.0 
Treated On-site 0.7 -0.7 -0.0 

Off-site Waste Manasement 
Recycled Off-site -17.2 1.9 -15.6 
Energy Recovery Off-site -3.7 -0.6 -4.3 
Treated Off-site 0.0 -0.6 -0.6 

Quantity Released -1.7 -4.1 -5.7 
On- and Off-site 

Total Production-related Waste 0.5 -0.9 -0.5 
for SIC Code 26 

Note: Cum:nt year and projected year amounts are all taken from Section 8 of Form R for 1996. 

activity suggests that efforts are underway to reduce 
those quantities. 

Improvements in operating practices were the most 
commonly reported source reduction activity for the 
sector overall and for miscellaneous coated and 
laminated products. Process modifications, closely 
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followed by raw material modifications, were the 
most frequent activities for multiple-codes forms. 
These modifications are likely to reflect facilities' 
changes in bleaching practices and use of recycled 
fiber as feedstock, described at the beginning of this 
chapter. 
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Note· Current year and projected year amounts are all taken from Section 8 ofFonn R for 1996. 

Table 5-11. Number of Forms Reporting Source Reduction Activity, 1996: Pulp and Paper, SIC Code 26 

Cat!:Ji!0!1 of Souree Reduction Activi!I 
Forms Reporting Source Raw 

Reduction Activities Good Spill Material 
SIC Total Percent of Operating Inventory and Leak Modifi-

Code Industry Forms All Forms Practices Control Prevention cations 
Number Number Percent Number Number Number Number 

2611 PulpMtlls 209 15 72 l 0 2 9 
2621 PaperM1lls 467 61 131 29 5 2 16 
2631 Paperboard Mills 304 18 59 12 0 1 3 
2653 Corrugated & Solid F1ber Boxes 14 2 14.3 0 0 0 0 
2655 F1berCans, Drums & Smular Products 7 2 28 6 2 0 0 0 
2656 Sarnta:ry Food Contamers 4 3 75 0 0 0 0 2 
2657 Foldmg Paperboard Boxes 19 10 526 4 2 0 7 
2671 Paper Coated & Lammated;Packag 100 23 230 7 0 0 13 
2672 Paper Coated & Laminated, nee* 227 103 45.4 46 15 13 35 
2673 Bags Plastics, Laminated, & Coate 6 3 50.0 2 0 2 3 
2674 Bags. Uncoated Paper & Mulllwall 3 0 0.0 0 0 0 0 
2676 Sarnta:ry Paper Products 2 0 00 0 0 0 0 
2679 Converted Paper Products, nee* 35 8 229 7 1 0 3 

Multtple wtthtn SIC Code 26 952 102 107 31 0 21 38 
lnvahd SIC Code Withm SIC Code 26 14 6 429 4 0 2 2 

Total for SIC Code 26 2,363 356 15 1 145 23 43 13! 

Note· Fonns Wlth more than one 4-dtgit SIC code Within SIC code 26 are assigned to the "multtple" category 
*nee not elsewhere classified 
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Year-to-Year 
Comparisons for Pulp 
and Paper 

1995-1996 TRI Data for Pulp and 
Paper 

On- and Off-site Releases 

From 1995 to 1996, the number ofTRI forms 
submitted with pulp and paper SIC codes changed 
very little (decrease of0.5%), as shown on 
Table 5-12. The number of Form A certification 
statements, certifying that a chemical's annual 
reportable amount was less than 500 pounds for the 
year, rose sharply, by 21.5%, although, as 
mentioned earlier, they represent a relatively small 
proportion of pulp and paper reporting. The 
increase from 1995 to 1996 may reflect growing 
awareness of the Form A certification statement, 
which was introduced in reporting year 1995. 

On- and off-site releases from forms in the pulp and 
paper sector totaled 4.5% less (a 1 0.8-million
pound decrease) in 1996 than in 1995. All release 
types showed decreases except on-site land releases 
(the smallest on-site release category in pulp and 
paper), for which the increase was 39 .6%, or 1.4 
million pounds. Air emissions decreased 4.4% (9.5 
million pounds), and surface water discharges 
13.9% (2.6 million pounds). Off-site releases 
(transfers off-site to disposal) decreased 1.9% 
(56,000 pounds). Figure 5-11 depicts these changes. 

Other On-site Waste Management 

Pulp and paper reporting of on-site waste 
management, which also appears in Table 5-12 
decreased from 1.45 billion pounds in 1995 to 1.31 
billion pounds in 1996 (a reduction of 143.5 million 
pounds, or 9.9%). The largest reduction, in both 
pounds and percent, occurred in on-site treatment, 
which was also by far the largest on-site waste 
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management activity reported. On-site treatment 
decreased by 125.6 million pounds (10.9%). 

Transfers Off-site for Further Waste 
Management 

Among off-site waste management categories, 
transfers to recycling decreased by 59.0% (3.1 
million pounds), to energy recovery by 11.7% 
(991 ,000 pounds), and to POTW s by 4.1% (1. 7 
million pounds). These more than offset an 11.1% 
increase (1.0 million pounds) in transfers to 
treatment. Overall, transfers off-site for waste 
management showed a reduction of7.5% (4.8 
million pounds). These data also are shown in 
Table 5-12. 

1988-1996 TRI Data for Pulp and 
Paper 

As explained in Chapter 3, comparisons from the 
1988 TRI baseline year to the current year rely on 
the list of "core" TRI chemicals that were 
reportable, with the same reporting definition, in all 
years. These multi-year comparisons also review 
only the data elements that were collected in all 
years, which excludes from this section any analysis 
that distinguishes RCRA subtitle C landfills from 
other land releases as well as analysis based on the 
types of underground injection wells. On-site waste 
management data and transfers off-site to recycling 
and to energy recovery have been collected only 
since 1991; these data are included, but cannot be 
compared across the full1988-1996 period. 

The number of forms reporting pulp and paper SIC 
codes increased just 0.4% from 1988 to 1996, as 
presented in Table 5-13. On- and off-site releases 
decreased by 16.8%, or 34.8 million pounds, and 
decreases occurred in all release media, as shown in 
Figure 5-13. Although total air emissions decreased 
10.9% (19.3 million pounds), point source air 
emissions, which represent the majority of the 
sector's releases to air, increased by 2.0% (2.8 
million pounds). Fugitive emissions are much 
smaller than point source emissions, in pulp and 
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Table 5-12. Comparison of TRI On-site and Off-site Releases, Other On-site Waste Management, and 
Transfers Off-site for Further Waste Management, 1995-1996: Pulp and Paper, SIC Code 26 

Change 
1995 1996 1995 to 1996 

Number Number Percent 

Total Facilities 499 491 -1.6 

Total Forms 2,376 2,363 -0.5 
FormRs 2,283 2,250 -14 
Form As 93 113 21.5 

Pounds Pounds Percent 
On-site Releases 
Total Air Emissions 213,416,038 203,949,551 -4.4 

Fugitive Air 18,471,222 18,227,534 -1.3 
Pomt Source Air 194,944,816 • 185,722,017 -4.7 

Surface Water Discharges 18,589,715 16,008,715 -13.9 
Underground InjectiOn 1 0 -100.0 
On-site Land Releases 3,412,215 4,762,754 396 

Total On-site Releases 235,417,969 224,721,020 -4.5 

Off-site Releases 
Transfers Off-stte to Disposal 2,898,669 2,842,352 -1.9 

Total On- and Off-site Releases 238,316,638 227,563,372 -4.5 

Other On-site Waste Management 
Recycled On-site 111,186,182 104,481,896 -6 0 
Energy Recovery On-stte 195,522,094 184,352,318 -5.7 
Treated On-site 1,147,676,784 1,022,099,101 -10.9 

Total OtherOn-srte Waste Management 1,454,385,060 1,310,933,315 -9.9 

Transfers Off-site for Further Waste Management 
Transfers to Recycling 5,312,494 2,180,119 -59.0 
Transfers to Energy Recovery 8,486,707 7,495,656 -11.7 
Transfers to Treatment 8,984,893 9,983,082 11.1 
Transfers to POTW s 42,016,984 40,311,407 -4.1 
Other Off-site Transfers 500 0 -100.0 

Total Transfurs Off-site for Further Waste Management 64,801,578 59,970,264 -7 5 

Note On-s1te Releases from Section 5 of Form Rand Off-lnte Releases from Sectton 6 (transfers off-stte to disposal) ofFonn R Other On-stte Waste 
Management from Sectton 8 ofForm R Transfers Off-site for Further Waste Management from Section 6 (excludmg transfers off-site to disposal) of Form R. 
Other Off-stte Transfers are transfers reported without a vahd waste management code Breakdown of Underground InJection and On-site Land Releases not 
required ml995 
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Figure 5-11. Percentage Change in On-site and Off-site Releases, 1995-1996: 
Pulp and Paper (SIC Code 26) 

Note: On-site Releases from Section 5 ofFonn Rand Off-site Releases from Sectton 6 (transfers off-stte to disposal) ofFonn R. Breakdown ofOn-s1te Land 
Releases and Underground Injection not required in 1995 

paper reporting, but a reduction in this category of 
56.6% (22.1 million pounds) was responsible for 
the overall decrease in releases to air. Air 
emissions are the largest release type for this sector. 

Surface water discharges decreased 47.0%, or 6.3 
million pounds, and on-site land releases 54.8%, or 
5.7 million pounds. Underground injection is not a 
common practice for producers of pulp, paper, and 
paper products; 3,000 pounds were reported in 
1988 and none in 1996. Off-site releases (transfers 
off-site to disposal) decreased 56.1 %, or 3.5 million 
pounds, from 1988 to 1996. 

Other on-site waste management and off-site 
transfers to recycling and energy recovery generally 
show decreases from 1994 to 1996. These data 
were not collected in 1988. 

For the 1988-1996 period, transfers to treatment 
decreased 17 .6%, or 2.1 million pounds, and 
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transfers to POTWs decreased 23.8%, or 11.8 
million pounds. 

Overall, production and employment have 
increased steadily for the pulp and paper sector 
since 1988. TRI facilities report absolute amounts 
of waste managed and of environmental releases, 
not adjusted for changes in production levels. In the 
face ofincreasing production in the pulp and paper 
sector, all categories of releases except for point 
source air emissions have been decreasing. As 
noted below, several facilities whose point source 
air emissions have increased substantially have 
indicated that changes in estimation methods may 
account for their increases. 

Changes in SIC Codes 

As indicated in facility descriptions below, some 
facilities report different SIC codes over time. This 
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Table 5-13. Comparison of TRI On-site and Off-site Releases, Other On-site Waste Management, and Transfers Off-site 
for Further Waste Management, 1988 and 1994-1996: Pulp and Paper, SIC Code 26 

Change 

1988 1994 1995 1996 1988 to 1996 

Number Number Number Number Percent 

Total Facthtles 583 485 454 442 -242 

Total Forms 1,695 1,728 1,699 1,702 04 
FormRs 1,695 1,728 1,621 1,612 -4.9 

Form As NA NA 78 90 NA 

Pounds Pounds Pounds Pounds Percent 

On-site Releases 

Total Air Eunsstons 177,539,505 169,135,711 165,752,539 158,242,712 -10 9 
Fugitlve Air 39,029,648 18,353,172 17,109,401 16,925,410 -56 6 

Pomt Source Arr 138,509,857 150,782,539 148,643,138 141,317,302 20 

Surface Water Discharges 13,428,239 8,737,180 6,915,889 7,122,861 -470 
Underground Injection 3,000 0 1 0 -100 0 
On-site Land Releases 10,477,576 4,703,446 3,379,785 4,733,209 -54.8 

Total On-site Land Releases 201,448,320 182,576,337 176,048,214 170,098,782 -15.6 

Off-site Releases 
Transfers Off-stte to Dtsposal 6,154,684 2,757,859 2,726,770 2,700,349 -56 1 

Total On- and Off-site Releases 207,603,004 185,334,196 178,774,984 172,;799,131 -16 8 

Other On-site Waste Management 
Recycled On-site NA ll4,052,368 102,008,012 101,993,861 NA 
Energy Recovery On-site NA 208,119,465 192, 136,378 181,656,398 NA 
Treated On-site NA 813,613,851 781,472,942 791,772,336 NA 

Other On-site Waste Management NA 1,135,785,684 1,075,617,332 1,075,422,595 NA 

Transfers Off-site for Further Waste Management 
Transfers to Recyclmg NA 1,825,356 4,941,255 1,785,672 NA 
Transfers to Energy Recovery NA 8,893,323 8,359,226 7,365,719 NA 
Transfers to Treatment 11,882,811 8,872,329 8,933,628 9,792,359 -17.6 
Transfers to POTWs 49,614,880 40,603,471 41,018,284 37,800,017 -23 8 
Other Off-stte Transfers 110,559 20 500 0 -100.0 

Total Transfers Off-site for Further Waste Management NA 60,194,499 63,252,893 56,743,767 NA 

Note Does not mclude dehsted cheuncals, cheuncals added m 1990, 1991, 1994, and 1995, and alummum OXIde, ammoma, hydrochlonc actd, and sulfunc 
acid On-site Releases from Section 5 ofForm Rand Off-site Releases from Section 6 (transfers off-stte to disposal) of Form R Other On-site Waste 
Management from Section 8 of Form R Transfers Off-site for Further Waste Management from Sectlon 6 (excludmg transfers off-stte to disposal) of Form 
R Breakdown of Underground Injection and On-site Land Releases not required before 1996. For 1994-1996, Other Off-site Transfers are transfers reported 
wtthout a valid waste management code For 1988, Other Off-site Transfers are transfers reported wtthout a valid waste management code or codes not requrred 
to be reported m 1988. NA · not requrred to be reported in that year 
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Figure 5-12. Percentage Change in On-site and Off-site Releases, 
1988-1996: Pulp and Paper (SIC Code 26) 

Notc: Does not include delis ted chemtcals, chemicals added in 1990, 1991, 1994, and 1995, and alununum oxtde, ammorua, hydrochlonc aCid, and 
sulfuric acid. On-site Releases fium Section 5 ofFonn Rand Off-site Releases from Section 6 (transfers to off-site to disposal) ofFonn R 
Breakdown of On-site Land Releases and Undergrotmd Injection not reqmred befbre 1996 

may reflect new or discontinued lines of 
production, or it may represent a different 
understanding of how SIC code designations relate 
to a facility's business activities. These changes can 
contribute-sometimes largely-to apparent 
increases or decreases across comparison years in 
the amounts reported by the four-digit, or even two
digit, SIC codes. 

1988-1996 Data for Four-Digit Industries in 
Pulp and Paper 

Tables 5-14 through 5-16 summarize data for 1988 
and 1994-1996 for industries at the four-digit SIC 
code level within SIC code 26. The tables present, 
respectively, on- and off-site releases, other on-site 
waste management, and transfers off-site for further 
waste management. 

On- and Off-site Releases 

Industries with the largest reductions from 1988 to 
1996 in on- and off-site releases, shown in Table 5-
194 

14, were pulp mills (13.8 million pounds), folding 
paperboard boxes (SIC code 2657; 5.9 million 
pounds), and paper mills (5.1 million pounds). Pulp 
mills' reported reductions occurred largely in 
surface water discharges, an 8.0-million-pound 
decrease. Nearly all the reporting-and therefore 
the reduction-in the folding paperboard box 
industry was in air emissions. Paper mills' reported 
reductions reflect decreases in all on- and off-site 
release types, except surface water discharges. 
These were a 3.2-million-pound decrease in air 
emissions, 986,000 pounds in on-site land releases, 
and 1.2 million pounds in transfers to disposal. The 
increase in surface water discharges amounted to 
311,000 pounds. 

The largest increases in on- and off-site releases 
were reported by paperboard mills (16.2 million 
pounds), the multiple-codes category (9.5 million 
pounds), and miscellaneous coated and laminated 
paper products (SIC code 2672; 3.7 million 
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Table 5-14. TRIOn-site and Off-site Releases by 4-digit SIC Code, 1988 and 1994-1996: Pulp and Paper, SIC Code 26 

Off-site 
On-site Releases Releases 

Surface Total Transfers Total On-
SIC Total Air Water Underground Releases On-site Off-site to and Off-site 

Code Industry Year Emissions Discharges Injection to Land Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2611 Pulp Mills 96 14,333,846 3,180,712 0 37,034 17,551,592 33,567 17,585,159 
95 13,256,345 2,812,347 0 23,543 16,092,235 35,036 16,127,271 
94 13,798,141 5,058,755 0 722,884 19,579,780 403,520 19,983,300 
88 18,941,121 11,152,700 0 788,262 30,882,083 538,165 31,420,248 

2621 PaperM1lls 96 21,617,109 907,376 0 470,939 22,995,424 876,612 23,872,036 
95 24,280,757 961,199 0 287,035 25,528,991 739,564 26,268,555 
94 26,966,389 1,262,590 0 298,920 28,527,899 1,360,778 29,888,677 
88 24,862,352 596,834 0 1,456,720 26,915,906 2,030,208 28,946,114 

2631 Paperboard Mills 96 33,915,800 278,237 0 1,819,525 36,013,562 9,854 36,023,416 
95 34,212,228 342,352 0 1,324,492 35,879,072 16,846 35,895,918 
94 31,079,516 384,869 0 1,920,844 33,385,229 27,663 33,412,892 
88 16,085,631 317,172 0 3,341,198 19,744,001 79,476 19,823,477 

2652 Setup Paperboard Boxes 96 No reports received 
95 No reports received 
94 No reports rece1ved 
88 60,100 0 0 0 60,100 0 60,100 

2653 Conugated & Sohd F1ber Boxes 96 5 0 0 0 5 250 255 
95 27,135 0 0 750 27,885 0 27,885 
94 11,865 0 0 0 11,865 0 11,865 
88 351,837 0 0 750 352,587 1,402 353,989 

2655 F1ber Cans, Drums & Sundar Products 96 52,390 28,313 0 0 80,703 6,973 87,676 
95 65,390 30,295 0 0 95,685 5,873 101,558 
94 195,005 31,901 0 0 226,906 0 226,906 
88 339,685 82,134 0 0 421,819 20,118 441,937 

2656 Sanitary Food Contamers 96 193,014 0 0 0 193,014 0 193,014 
95 900,094 5 0 0 900,099 0 900,099 
94 868,150 5 0 0 868,155 0 868,155 
88 180,136 0 0 0 180,136 0 180,136 

2657 Foldmg Paperboard Boxes 96 230,736 0 0 0 230,736 0 230,736 
95 409,252 0 0 0 409,252 0 409,252 
94 849,173 0 0 0 849,173 8,034 857,207 
88 5,988,680 28 0 57 5,988,765 171,712 6,160,477 

2671 Paper Coated & Lammated, Packagmg 96 8,889,347 0 0 15,000 8,904,347 115,960 9,020,307 
95 9,368,762 0 0 0 9,368,762 389 9,369,151 
94 11,059,037 0 0 0 11,059,037 27,439 11,086,476 
88 7,697,115 725 0 0 7,697,840 107,420 7,805,260 

2672 Paper Coated & Lanunated, nee* 96 10,705,154 259 0 4,179 10,709,592 201,460 10,911,052 
95 11,345,150 32 0 0 11,345,182 58,029 11,403,211 
94 14,409,303 72 0 0 14,409,375 98,526 14,507,901 
88 7,117,574 2,009 0 0 7,119,583 81,301 7,200,884 

2673 Bags. Plastics, Lammated, & Coated 96 66,912 0 0 0 66,912 1 66,913 
95 85,616 0 0 521 86,137 521 86,658 
94 173,845 0 0 0 173,845 0 173,845 
88 1,672,380 0 0 0 1,672,380 0 1,672,380 

Note: On-site Releases from Section 5 of Form Rand Off-site lReleases from Section 6 (transfers off-s1te to disposal) of Form R Forms with more than one-4-
d1git SIC code w1thm SIC code 26 are ass1gned to the "multiple" category 
*nee: not elsewhere classified 
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Table 5-14. TRIOn-site and Off-site Releases by 4-digit SIC Code, 1988 and 19941996: Pulp and Paper, 
SIC Code 26, Continued 

Off-site 
On-site Releases Releases 

Surface Total Transfers Total On-
SIC Total Air Water Underground Releases On-site Off-site to and Off-site 

Code Industry Year Emissions Discharges Injection to Land Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2674 Bags: Uncoated Paper & Multi wall 96 9,581 0 0 0 9,581 0 9,581 
95 0 0 0 0 0 0 0 
94 18,757 0 0 0 18,757 0 18,757 
88 41,432 0 0 0 41,432 0 41,432 

2675 Die-cut Paper & Board 96 No reports received 
95 No reports recetved 
94 No reports recetved 
88 18,309 0 0 0 18,309 0 18,309 

2676 Sanitary Paper Products 96 251 0 0 0 251 0 251 
95 1 0 0 0 1 0 1 
94 No reports received 
88 4,000 0 0 0 4,000 0 4,000 

2677 Envelopes 96 No reports recetved 
95 11,000 0 0 0 11,000 0 11,000 
94 16,000 0 0 0 16,000 0 16,000 
88 146,191 0 0 0 146,191 2,828 149,019 

2679 Convected Paper Products, nee* 96 382,347 0 0 0 382,347 59,235 441,582 
95 356,899 90 0 40 357,029 32,303 389,332 
94 289,776 130 0 70 289,976 40,992 330,968 
88 721,542 0 0 0 721,542 40,901 762,443 

Multiple within SIC Code 26 96 67,681,120 2,727,964 0 2,386,532 72,795,616 826,437 73,622,053 
95 70,523,401 2,769,569 1 1,743,404 75,036,375 1,263,207 76,299,582 
94 68,001,532 1,998,858 0 1,760,728 71,761,118 777,559 72,538,677 
88 57,632,502 1,240,017 3,000 4,553,681 63,429,200 653,869 64,083,069 

Invalid SIC Code within SIC 26 96 165,100 0 0 0 165,100 570,000 735,100 
95 910,509 0 0 0 910,509 575,002 1,485,511 
94 1,399,222 0 0 0 1,399,222 13,348 1,412,570 
88 35,678,918 36,620 0 336,908 36,052,446 2,427,284 38,479,730 

Total for SIC Code 26 96 158,242,712 7,122,861 0 4,733,209 170,098,782 2,700,349 172,799,131 
95 165,752,539 6,915,889 1 3,379,785 176,048,214 2,726,770 178,774,984 
94 169,135,711 8,737,180 0 4,703,446 182,576,337 2,757,859 185,334,196 
88 177,539,505 13,428,239 3,000 10,477,576 201,448,320 6,154,684 207,603,004 

Not~:: On-site Releases from Section 5 of Form Rand Off-site Releases from Sectlon 6 (transfers off-site to disposal) of Form R. Forms Wlth more than one-4-
digit SIC code within SIC code 26 are assigned to the "multiple" category. 
'*nee: not elsewhere classified. 

pounds). Paperboard mills' reporting reflects a 
17 .8-million-pound increase in air emissions, with 
small decreases in other release types. 
Miscellaneous coated and laminated paper products 
showed a net 3.6-million-pound increase in air 
emissions from 1988 to 1996, but with decreases in 
the more recent years. 
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Changes in releases reported in the multiple-codes 
category were more diverse, in keeping with the 
varied (and changing) industrial activities this 
category encompasses. This also accounts for 
greater fluctuation from year to year than tends to 
appear within single four-digit SIC code reporting. 
Air emissions from the multiple-codes category 
increased 10.0 million pounds and surface water 
discharges 1.5 million pounds, while on-site land 



Chaptsr 5- TRI Data for Pulp and~ 
Table 5-15. TRI Other On-site Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Pulp and Paper, SIC Code 26 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 

Code Industry Year On-site On-site On-site Management 
Pounds Pounds Pounds Pounds 

2611 Pulp Mills 96 35,000 29,384,370 128,239,524 157,658,894 
95 46,000 28,276,597 114,087,556 142,410,153 
94 310,500 34,515,762 171,685,300 206,511,562 
88 NA NA NA NA 

2621 Paper Mills 96 6,122,772 50,379,888 105,208,777 161,711,437 
95 3,300,751 46,332,981 107,506,747 157,140,479 
94 2,999,098 56,954,932 118,990,238 178,944,268 
88 NA NA NA NA 

2631 Paperboard Mtlls 96 6,986,006 14,285,518 105,224,436 126,495,960 
95 7,016,965 19,933,994 113,389,532 140,340,491 
94 110,140 18,109,806 110,429,446 128,649,392 
88 NA NA NA NA 

2652 Setup Paperboard Boxes 96 No reports received 
95 No reports received 
94 No reports recetved 
88 NA NA NA NA 

2653 Corrugated & Solid Ftber Boxes 96 0 0 7,000 7,000 
95 22,458 0 0 22,458 
94 0 0 0 0 
88 NA NA NA NA 

2655 Fiber Cans, Drums & Similar Products 96 10,859,516 0 0 10,859,516 
95 11,527,460 0 0 11,527,460 
94 12,593,447 0 0 12,593,447 
88 NA NA NA NA 

2656 Sanitary Food Containers 96 0 0 0 0 
95 0 0 0 0 
94 0 0 0 0 
88 NA NA NA NA 

2657 Folding Paperboard Boxes 96 283,999 381,697 104,028 769,724 
95 307,494 406,765 56,437 770,696 -
94 214,992 463,761 129,114 807,867 
88 NA NA NA NA 

2671 Paper Coated & Laminated, Packaging 96 17,179,884 1,207,970 3,849,068 22,236,922 
95 17,808,737 717,998 4,451,800 22,978,535 
94 18,759,927 815,836 4,981,529 24,557,292 
88 NA NA NA NA 

2672 Paper Coated & Laminated, nee* 96 56,646,740 15,205,961 35,117,530 106,970,231 
95 55,829,669 12,135,115 29,606,898 97,571,682 
94 58,790,769 12,687,009 26,846,418 98,324,196 
88 NA NA NA NA 

2673 Bags: Plasttcs, Lammated, & Coated 96 3,810 0 334,981 338,791 
95 0 0 9,706 9,706 
94 0 0 60,964 60,964 
88 NA NA NA NA 

2674 Bags: Uncoated Paper & Multtwall 96 0 0 0 0 
95 0 0 0 0 
94 0 0 0 0 
88 NA NA NA NA 

Note: Data from Section 8 of Form R Forms With more than one-4-digit SIC code Within SIC code 26 are assigned to the "multiple" category 
*nee: not elsewhere classified. 
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Table 5·15. TRI Other On-site Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Pulp and Paper, SIC Code 26, 
Continued 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 

Code Industry Year On-site On-site On-site Management 
Pounds Pounds Pounds Pounds 

2675 Die-cut Paper & Board 96 No reports recerved 
95 No reports received 
94 No reports received 
88 NA NA NA NA 

2676 Sanitary Paper Products 96 0 0 0 0 
95 0 0 500 500 
94 No reports recmved 
88 NA NA NA NA 

2677 Envelopes 96 No reports received 
95 0 0 0 0 
94 0 0 0 0 
88 NA NA NA NA 

2679 Converted Paper Products, nee* 96 5,242 1,224,663 155,283 1,385,188 
95 3,276 446,406 95,189 544,871 
94 3,276 630,936 44,100 678,312 
88 NA NA NA NA 

Multiple within SIC Code 26 96 3,728,039 69,586,331 412,904,779 486,219,149 
95 4,447,176 83,886,522 412,069,091 500,402,789 
94 9,287,268 83,891,930 378,439,477 471,618,675 
88 NA NA NA NA 

Invalid SIC Code within SIC Code 26 96 142,853 0 626,930 769,783 
95 1,698,026 0 199,486 1,897,512 
94 10,982,951 49,493 2,007,265 13,039,709 
88 NA NA NA NA 

Total for SIC Code 26 96 101,993,861 181,656,398 791,772,336 1,075,422,595 
95 102,008,012 192,136,378 781,472,942 1,075,617,332 
94 114,052,368 208,119,465 813,613,851 1,135,785,684 
88 NA NA NA NA 

Note: Data from Section 8 of Form R. Forms with more than one-4-digit SIC code wrthin SIC code 26 are assigned to the "multiple" category 
•nee: not cls<w.ilcre classified. 

releases decreased 2.2 million pounds. Transfers 
off-site to disposal reported on multiple-codes 
forms increased 173,000 pounds. 

Other On-site Waste 1\fanagement 

The pulpmaking industry reported the largest net 
decrease in other on-site waste management since 
1994 (on-site waste management data were not 
collected in 1988): 48.9 million pounds, or 23.7%, 
as shown in Table 5-15. Paper mills followed with a 
17 .2-million-pound decrease, or 9 .6%. For pulp 
mills, decreases appeared in all three waste 
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management types: recycling, energy recovery, and 
treatment. Decreases in energy recovery and 
treatment more than offset increased on-site 
recycling in paper-mill reporting. 

Two industry groups reported large increases in on
site waste management: multiple-codes (14.6 
million pounds) and miscellaneous coated and 
laminated paper products (8.6 million pounds). In 
both cases, on-site treatment was the primary 
source of the increase. 
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Table 5-16. TRI Transfers Off-site for Further Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Pulp and Paper, 
SICCode26 

Total 
Transfers 

Transfers Other Off-site for 
SIC Transfers to Energy Transfers to Transfers Off-site Further Waste 

Code Industry Year to Recycling Recovery Treatment toPOTWs Transfers Management 
Pounds Pounds Pounds Pounds Pounds Pounds 

2611 Pulp Mills 96 0 17,369 8,282,879 500 0 8,300,748 
95 0 10,194 7,293,965 250 0 7,304,409 
94 5,800 14,569 7,320,525 500 0 7,341,394 
88 NA NA 2,396,000 3,552,900 0 NA 

2621 Paper Mtlls 96 47,833 44,?39 427,305 4,009,332 0 4,529,409 
95 3,469,350 32,089 340,135 3,008,643 250 6,850,467 
94 200,303 33,521 379,589 2,901,438 10 3,514,861 
88 NA NA 1,013,298 14,957,763 250 NA 

2631 Paperboard Mtlls 96 0 170 770 218,500 0 219,440 
95 0 133,668 2,462 397,361 0 533,491 
94 9,310 250 0 132,914 0 142,474 
88 NA NA 57,190 11,147,669 0' NA 

2652 Setup Paperboard Boxes 96 No reports received 
95 No reports recetved 
94 No reports received 
88 NA NA 2,430 0 0 NA 

2653 Corrugated & Solid Ftber Boxes 96 10,800 0 0 253 0 11,053 
95 17,749 1,159 0 1,414 0 '20,322 
94 0 0 0 0 0 0 
88 NA NA 500 2,750 0 NA 

2655 Fiber Cans, Drumll & Simtlar 96 0 0 5,804 6,851 0 12,655 
Products 95 888 169 0 7,051 0 8,108 

94 599 297 7,232 11,157 0 19,285 
88 NA NA 9,623 22,807 2,080 NA 

2656 Santtary Food Contamers 96 0 15 0 0 0 15 
95 861 1,670 3,294 620 0 6,445 
94 0 1,570 6,770 1,000 0 9,340 
88 NA NA 1,000 500 0 NA 

2657 Folding Paperboard Boxes 96 33,328 30,036 8,194 1,679 0 73,237 
95 66,055 100,892 22,294 5,705 0 194,946 
94 43,598 228,603 29,501 791 0 302,493 
88 NA NA 455,440 28,920 0 NA 

2671 Paper Coated & Lammated, 96 642,478 1,486,970 160,912 60,299 0 2,350,659 
Packagmg 95 401,457 1,454,765 325,468 57,788 0 2,239,478 

94 541,933 1,532,659 420,459 56,120 0 2,551,171 
88 NA NA 689,920 4,898 0 NA 

Note: Transfers Off-site for Further Waste Management from Sectton 6 ( excludmg transfers off-stte to dtsposal) ofFonn R Forms With more than 
one-4-chgtt SIC code Withm SIC code 26 are assigtted to the "multiple" category 
*nee: not elsewhere classified 
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Table 5-16. TRI Transfers Off-site for Further Waste Management by 4-dlgit SIC Code, 1988 and 1994-1996: Pulp and Paper, 
SlC Code 26, Continued 

Total 
Transfers 

Transfers Other Off-site for 
SIC Transfers to Energy Transfers to Transfers Off-site Further Waste 

Code lndtutcy Year to Recycling Recovery Treatment toPOTWs Transfers Management 
Pounds Pounds Pounds Pounds Pounds Pounds 

2672 Paper Coated & Laminated, nee* 96 761,446 5,016,562 648,192 23,465 0 6,449,665 
95 664,424 5,306,950 565,053 23,994 0 6,560,421 

94 653,230 4,977,553 439,277 21,104 0 6,091,164 
88 NA NA 526,057 27,282 19,641 NA 

26 73 Bags: Plastics, Laminated, & Coated 96 0 49,845 92 3 0 49,940 
95 0 7,920 0 3 0 7,923 
94 0 97,194 0 508 0 97,702 
88 NA NA 109,685 0 4,500 NA 

2674 Bags: Uncoated Paper & Multi wall 96 0 0 0 800 0 800 
95 0 0 0 250 0 250 
94 1,500 913 101 250 0 2,764 
88 NA NA 11,923 0 0 NA 

2675 Die-cut Paper & Board 96 No reports received 
95 No reports received 
94 No reports received 
88 NA NA 0 0 0 NA 

2676 Sanitary Paper Products 96 0 0 0 0 0 0 
95 0 0 0 0 0 0 
94 No reports received 
88 NA NA 0 0 0 NA 

2677 Envelopes 96 No reports received 
95 0 0 2,100 0 0 2,100 
94 0 0 960 0 0 960 
88 NA NA 14,800 0 3,500 NA 

2679 Converted Paper Products, nee* 96 259,250 108,615 22,496 6,355 0 396,716 
95 65,000 129,432 1,357 250 0 196,039 
94 0 45,799 1,499 250 0 47,548 
88 NA NA 87,901 2,584 0 NA 

Multiple within SIC Code 26 96 5,035 570,835 191,595 33,470,470 0 34,237,935 
95 77,707 805,898 274,399 37,511,563 250 38,669,817 
94 107,088 1,457,130 182,580 37,472,823 10 39,219,631 
88 NA NA 456,326 19,541,022 40,922 NA 

Invalid SIC Code within SIC Code 26 96 25,502 40,363 44,120 1,510 0 111,495 
95 177,764 374,420 103,101 3,392 0 658,677 
94 261,995 503,265 83,836 4,616 0 853,712 
88 NA NA 6,050,718 325,785 39,666 NA 

Total for SIC Code 26 96 1,785,672 7,365,719 9,792,359 37,800,017 0 56,743,767 
95 4,941,255 8,359,226 8,933,628 41,018,284 500 63,252,893 
94 1,825,356 8,893,323 8,872,329 40,603,471 20 60,194,499 
88 NA NA 11,882,811 49,614,880 110,559 NA 

Nole: Transrcrs OfT-site for Further Waste Management from Section 6 ( excludmg transfers off-site to disposal) ofForm R Forms Wlth more than 
onc-4-digit SIC code within SIC code 26 are assigned to the "multiple" category 
*n~:e: nol elsewhere classified. 
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Transfers Off-site for Further Waste 
Management 

As shown in Table 5-16, paper mills and pulp mills 
reported the largest increases since 1994 in transfers 
off-site for further waste management (data for 
some types of off-site transfers were not collected 
in 1988). The three-year increase was 
approximately 1.0 million pounds each for paper 
mills and pulp mills. Multiple-codes reporting, on 
the other hand, amounted to a 5.0-million-pound 
decrease. 

Facilities with Large Increases and Decreases 
in Releases, 1988-1996 

The paper industry's National Council for Air and 
Stream Improvement (NCASI) performed a study at 
selected paper mills to test known and suspected 
sources of chemical emissions. Numerous sources 
of methanol not previously considered by the 
industry as a whole (such as specific types of tanks, 
vents, filters, washers and vacuums) were 
discovered. As a result, in 1994, NCASI published 
revised emission factors for estimating releases. 
International Paper Company, in Mansfield, 
Louisiana (SIC code 2631 ), responded to the 
NCASI study by modifying its Point Source 
Discharge (PSD) permit to incorporate the 
additional sources of methanol emissions. 
International Paper attributes its rank as the top 
facility for increases in on- and off-site releases (net 
increase of3.3 million pounds and a 3.1-million
pound increase in methanol) to the fact that it was 
one of the first plants to use the data from the 
NCASI study in reporting methanol emissions to 
TRI. 

Methanol accounts for 93.4% of the increases in 
on- and off-site releases for the five pulp and paper 
facilities with the largest reported increases. Most 
of these increases were reported as point source air 
emissions. Several facilities attribute the increase to 
improved calculations for estimating methanol 
emissions, including the facilities with the second, 
third, and fourth largest increases. Mead Coated 
Board in Cottonton, Alabama (SIC code 2631 ), 
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ranked second with a net increase of 2. 7 million 
pounds and a methanol increase of 2.4 million. In 
addition to improved estimations of emissions, 
Mead reports that its mill has more than doubled in 
production capacity since 1988. 

International Paper in Pineville, Louisiana (multiple 
codes 2621 and 2631 in 1988 and SIC code 2631 in 
1996), ranked third with a net increase of 2.3 
million pounds and a methanol increase of2.2 
million. International Paper in Georgetown, South 
Carolina (multiple codes 2611 and 2621), ranked 
fourth with a net increase of 2.25 million pounds 
and a methanol increase of2.0 million pounds. 
Both facilities cited new emission factors. 

Weyerhaeuser Co. in Valliant, Oklahoma (SIC code 
2631 ), was the fifth-ranked facility for increases in 
on-and off-site releases from 1988 to 1996, with a 
net increase of2.0 million pounds. This reflected a 
2.1-million-pound increase in releases of methanol, 
principally in air emissions. 

Methanol was also the chemical responsible for two 
of the five largest decreases in total releases. 
Westvaco Corporation, Luke, Maryland (SIC code 
2621), was first for decreases with a 4.3-million
pound reduction. The facility reported a 2.2-
million-pound reduction in the amount of methanol 
released to air. Much of the decrease is attributed to 
the installation of a condensate stripper, equipment 
designed to reduce the amount of methanol present 
in point source emissions. 

Inland Eastex in Evadale, Texas (SIC code 2631 ), 
was second in decreases of releases (3 .4 million 
pounds). The facility, which had a 3.3-million
pound reduction in methanol air releases, credits 
two factors for the reduction. The first is 
implementation of more accurate estimations of 
emissions of methanol to air. The second is a 
change in the pulping process: replacing a batch 
pulping system with a continuous process. During 
batch processing, large amounts of methanol, 
created in process, were released as point source air 
emissions as batches moved to other systems. In the 
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continuous pulping system, small amounts of 
processed pulp are continuously fed from the 
system, reducing the methanol by-product. [This 
methanol is treated on-site in non-condensable gas 
(NCG) incinerators and is largely responsible for 
ranking the Inland Eastex facility as a top increaser 
in production-related waste. See Facilities with 
Large Increases and Decreases in Waste 
1.\-fanagement, 1991-1996, later in this chapter, for 
more informatio)l.] 

New equipment was responsible for the decrease in 
point source emissions of toluene at facilities with 
the third and fourth largest reductions in total 
releases. Toluene is used in paper coating. 3M in 
Saint Paul, Minnesota (SIC code 2641 in 1988 and 
multiple codes 2672 and 3291 in 1996), ranked 
third with a net decrease of3.3 million pounds, 
attributes some of its 2.0 million pound decrease in 
toluene emissions to the installation of a thermal 
oxidizer. The fourth-ranked facility was 3M in 
Knoxville, Iowa (SIC code 2641 in 1988; SIC code 
2672 in 1996), with an overall decrease of3.1 
million pounds. The Knoxville facility reduced its 
toluene air emissions by 2.4 million pounds 
between 1988 and 1996. This reduction was also 
attributed to installation of new equipment: a 
thermal oxidizer, fume incinerators, and solvent 
recovery unit. 

Other Apparent Increases and Decreases in 
Releases, 1988-1996 

In the TRI database, there are other facilities with 
large apparent increases and decreases, which have 
been identified as reporting errors or plant closures. 
Because these are errors or plant closures and not 
actual changes in the data, these facilities are not 
discussed in detail here. There is one such pulp and 
paper facility: 
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Simpson Paper Company, Eureka, California, 
decrease of7.8 million pounds, closed in 1993. 

1991-1996 Waste M~nagement Data 
for Pulp and Paper 

Table 5-17 summarizes on- and off-site waste 
management data for the pulp and paper sector for 
1991, when TRI began collecting this information, 
and the three most recent years (1994-1996). Total 
production-related waste decreased from 1.40 
billion pounds to 1.31 billion pounds from 1991 to 
1996, a decrease of 6.8%. The largest constituent of 
this reduction was on-site treatment which 
decreased from 845.4 million pounds to 791.8 
million pounds, or 6.3%. This amounts to a net 
reduction of 53.6 million pounds in on-site 
treatment for the five years. The largest percentage 
reduction appeared in off-site recycling, 50.3%, or a 
net decrease of 2.4 million pounds. Figure 5-13 
shows the percentage changes for on- and off-site 
waste management types. 

Pulp and paper mills have responded to EPA rules 
calling for phase-out of chlorine-bleaching 
processes in accomplishing some of these 
reductions. This is reflected in reporting on source 
reduction activity, where raw material and process 
modifications were cited along with changes in 
operating practices. The overall decrease in 
production-related waste has been due to decreases 
in recycled waste, both on- and off-site, as well as 
decreases in releases. Projections of production
related waste levels for future years indicate little 
change (see Table 5-10), but the data do show 
continued reductions in off-site recycling and 
quantities released offset by increases in on-site 
recycling and energy recovery, indicative of 
movement up the waste management hierarchy 
(explained in Chapter 2). 

Facilities with Large Increases and Decreases 
in Waste Management, 1991-1996 

The top-ranked facility for increases in production
related waste, Inland Eastex in Evadale, Texas (SIC 
code 2631), had an 11.0-million-pound increase in 
methanol over the comparison years (1991-1996), 
primarily in on-site treatment of this chemical. The 
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Table 5-17. TRI Waste Management Data, 1991,1994-1996: Pulp and Paper, SIC Code 26 

Waste Management Activity 1991 1994 1995 1996 

Pounds Pounds Pounds Pounds 

On-site Waste Management 

Recycled On-site 121,418,915 114,052,368 102,008,012 101,993,861 

Energy Recovery On-site 196,378,970 208,119,465 192,136,378 181,656,398 

Treated On-site 845,365,139 813,613,851 781,472,942 791,772,336 

Total On-site Waste Management 1,163,163,024 1,135,785,684 1,075,617,332 1,075,422,595 

Off-site Waste Management 

Recycled Off-site 4,691,290 2,978,238 4,980,588 2,333,824 

Energy Recovery Off-site 6,956,626 8,912,570 8,202,107 7,467,239 

Treated Off-site 43,833,328 49,365,428 49,859,053 •47,442,115 

Total Off-site Waste Management 55,481,244 61,256,236 63,041,748 57,243,178 

Quantity Released On- and Off-site 182,519,932 193,831,111 178,375,530 173,040,872 

Total Production-related Waste 1,401,164,200 1,390,873,031 1,317,034,610 1,305, 706,645 

Non- ProductiOn-related Waste 119,867 72,923 10,227 33,929 

Change Change Change 

Waste Management Activity 1994-1995 1995-1996 1991-1996 
Percent Percent Percent 

On-site Waste Management 

Recycled On-site -10.6 -0.0 -16.0 

Energy Recovery On-site -7.7 -5.5 -7.5 
Treated On-site -40 1.3 -6.3 

Total On-site Waste Management -5.3 -0.0 -7.5 

Off-site Waste Mana~ement 

Recycled Off-site 67.2 -53.1 -50.3 
Energy Recovery Off-site -8.0 -9.0 7.3 

Treated Off-site 1.0 -4.8 8.2 

Total Off-site Waste Management 2.9 -9.2 3.2 

Quantity Released On- and Off-site -8.0 -3.0 -5.2 

Total Production-related Waste -5.3 -0.9 -6.8 

Non- Production-related Waste -86.0 231.8 -71 7 

Note: Does not mclude dehsted chenucals, chenucals added m 1994 and 1995, ammoma, hydrochlonc aCid, and sulfuric aCid Data from Section 8 of Form R 
(Current Year, Column B) of year mdicated 
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(CI.ttTCnt Year, Column B) of year indicated 

facility's total increase in production-related waste 
was 19.1 million pounds. As noted above, this 
facility also reported a 3.3-million-pound decrease 
in on- and off-site releases of methanol. 

Some of the largest increases and decreases in 
production-related waste at pulp and paper facilities 
resulted in part from the sector's preparation for 
finalization of the "Cluster Rule," which occurred 
November 14, 1997. The Cluster Rule combined 
regulations from the Clean Air and Clean Water 
Acts. It set air standards (National Emission 
Standards for Hazardous Air Pollutants, NESHAPs) 
and effluent guidelines for pulp and paper 
production. One part of the rule calls for the phase
out of chlorine as a paper-bleaching agent. 
Substituting chlorine dioxide for chlorine in this 

204 

process is associated with substantial increases in 
chlorine dioxide and decreases in chlorine as 
components of production-related waste. Methanol 
is used in chlorine dioxide generation, and 
consequently, some facilities that produce chlorine 
dioxide on-site have reported increases of methanol 
in production-related waste. 

Chlorine dioxide increased 15.6 million pounds 
between 1991 and 1996 at the facility ranked 
second for increases, the James River Paper 
Company in Clatskanie, Oregon (multiple codes 
2611 and 2621 ), which had a net increase of 17.9 
million pounds. The increase in chlorine dioxide 
was reported as on~site treatment. This facility also 
reported a 5.2~million-pound increase in methanol 
(in on-site energy recovery). Chlorine dioxide has 



replaced chlorine as a bleaching agent at the 
facility. 

The third-ranked facility for increases (14.7 million 
pounds) is Georgia-Pacific in Ashdown, Arkansas 
(SIC code 2611 ). Production at this facility has 
nearly doubled, resulting in an increased amount of 
methanol generated during the pulping and 
bleaching process. Consequently, on-site treatment 
ofmethanol grew by 13.4 million pounds. 

Fourth-ranked Rayonier Specialty Pulp of Jesup, 
Georgia (SIC code 2611 ), credited most of its 
increase in production-related waste (14.6 million 
pounds) to an improved method of estimating 
methanol in waste. The increase for methanol was 
17.3 million pounds; the chemical is primarily 
treated on-site. 

Georgia-Pacific Paper Operations in Crossett, 
Arkansas (SIC code 2611 in 1991 and multiple 
codes 2611 and 2621 in 1996), ranked fifth in 
increases. The facility has substituted chlorine 
dioxide for chlorine as a bleaching agent and uses 
methanol in chlorine dioxide generation. The 
facility notes that some of the increase in on-site 
treatment of methanol may be due to this process 
change. Its overall increase was 9.5 million pounds, 
and the increase for methanol was 9.1 million 
pounds. 

Methanol and chlorine accounted for the majority 
oflarge decreases in production-related waste at 
pulp and paper facilities. Boise Cascade 
Corporation, De Ridder, Louisiana (multiple codes 
2611 and 2621 ), reported 21.1 million pounds less 
chlorine over the comparison years ( 1991-1996). 
The facility's overall decrease was 26.4 million 
pounds, ranking it first. Rayonier Inc., Port 
Angeles, Washington (SIC code 2611), ranked 
second in decreases with a net 17.5 million pounds. 
Chlorine in production-related waste decreased 16.4 
million pounds at this facility, which has 
subsequently closed (February 1997). Decreases at 
the Boise Cascade and Rayonier facilities were also 
in on-site treatment. 
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Stone Container Corporation in Panama City, 
Florida (multiple codes 2611 and 2621), ranked 
third in decreases of production-related waste with 
a net 15.8-million-pound reduction. The facility 
reported a 16.2-million-pound decrease in methanol 
due to improved estimation methods and a slight 
decrease in production from 1991 to 1996. U.S. 
Alliance Coosa Pines in Coosa Pines, Alabama 
(multiple codes 2611 and 2621), reported a 
decrease in on-site treatment of methanol of 11.9 
million pounds. This decrease is also attributed to 
improved estimation methods. The fourth-ranked 
Coosa Pines facility had an overall decrease of 12.7 
million pounds. 

Other Apparent Increases and Decreases in 
Production-related Waste, 1991-1996 

In the TRI database, there are other facilities with 
large apparent increases and decreases, which have 
l;>een identified as reporting errors or plant closures. 
Because these are errors or plant closures and not 
actual changes in the data, these facilities are not 
discussed in detail here. There is one such pulp and 
paper facility: 

Champion International Corporation, 
Courtland, Alabama, decrease of 43.3 
million pounds, reporting error. 

Facilities Contacted for Explanations 
(alphabetical by facility): 

3M, Knoxville, Iowa: Harlan Petty, March 11, 1998 
(explanation provided) 

3M, St. Paul, Minnesota: Ade Babatunde, March 
11, 1998 (explanation provided) 

Boise Cascade Corp., De Ridder, Louisiana (no 
explanation provided) 

Champion International Corp., Courtland, 
Alabama: Sandra McGee, March 24, 1998 
(explanation provided) 

Georgia-Pacific Paper Operations, Crossett, 
Arkansas: Scott Bailey, March 9, 1998 (explanation 
provided) 

205 



Georgia-Pacific, Ashdown, Arkansas: Bill Fischer, 
March 9, 1998 (explanation provided) 

Inland Eastex, Evadale, Texas: Bill Martin, March 
11, 1998 (explanation provided) 

International Paper Company, Mansfield, 
Louisiana: Jay Wilson, March 9, 1998 (explanation 
provided) 

International Paper, Pineville, Louisiana: Brent 
Croom, March 9, 1998 (explanation provided) 

International Paper, Georgetown, South 
Carolina: Owen Parker, March 9, 1998 
(explanation provided) 

James River Paper, Clatskanie, Oregon: Daniel 
Radonski, March 9 1998 (explanation provided) 

Mead Coated Board, Cottonton, Alabama: Robert 
Swint, March 9, 1998 (explanation provided) 

Rayonier Specialty Pulp, Jesup, Georgia: Gerald 
DeWitt, March 9, 1998 (explanation provided) 

Rayonier Inc., Port Angeles, Washington (no 
explanation provided) 

Simpson Paper, Eureka, California: Fritz Graff, 
March 10, 1998 (explanation provided) 

Stone Container Corporation, Panama City, Florida: 
David Riley March 9, 1998 (explanation provided) 

U.S. Alliance Coosa Pines, Coosa Pines, 
Alabama: Bob Wilson, March 9, 1998 (explanation 
provided) 

Westvaco Corporation, Luke, Maryland: George 
Shoemaker, March 10, 1998 (explanation provided) 

Weyerhaeuser Company, Valliant, Oklahoma (no 
explanation provided) 

Sources 

Executive Office of the President, Office of Management and Budget, Standard Industrzal Classification Manual, 1987: 
Standard Industrial Classification (SIC) codes and industry descriptions. 

U.S. Industry & Trade Outlook '98,DRI!McGraw Htll, Standard & Poor's, and U.S. Department of Commerce, 
International Trade Administration, 1998: economic analyses, also provtdes some mformation on environment and 
industrial processes for selected industries. 

U.S. Census Bureau, 1996 Annual Survey of Manufactures: Statistzcsfor Industry Groups and Industries, M96(AS)-1, 
February 1998 <http://www.census.gov/prod/www/titles.html#mm>: value of shipments and employment. 
Supplemental data from U.S. Census Bureau <http://www.census.gov> for some industries. 

U.S. Environmental Protection Agency, Office of Enforcement and Compltance Assurance, Office of Comphance, Profile 
oftlze Pulp and Paper Industry, Sector Notebook ProJect, EPA/310-R-95-015, September 1995 <http://es.epa.gov/ 
oeca/sector/index.html>: industry processes and technologies, pollutant sources, and selected economic data. 
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Chapter6 

Taxies Release Inventory Data for 
Chetnical Manufacturing (SIC Code 28) 

A Look at the Chemicals 
and Allied Products 
Industry (SIC Code 28) 

The chemical manufacturing industry, SIC code 28, 
primarily produces chemicals or manufactures 
products largely by chemical processes. Products 
fall into three general classes: 

+ Basic chemicals, such as acids, alkalies, 
salts, and organic chemicals; 

+ Chemical products to be used in further 
manufacture, such as synthetic fibers, 
plastics materials, dry colors, and pigments; 
and 

+ Finished chemical products that will either 
be consumed (such as drugs, cosmetics, and 
soaps) or used as materials or supplies in 
other industries (such as paints, fertilizers, 
and explosives). 

Standard Industrial Classification (SIC) codes, 
listed in Box 6-1, distinguish eight major categories 
for this sector. In TRI, SIC codes are given as 

reported by the facilities; these may differ from 
information in economic and other data collections. 

The value of shipments for products from the 
chemical manufacturing sector was $367.44 billion 
in 1996 and $361.16 billion in 1995 (in current 
dollars). This sector employed 824,400 in 1996. 
Since 1989, production in the chemical 
manufacturing sector has risen moderately, 14.4% 
compared to 17.6% for manufacturing as a whole 
(see Chapter 4, Table 4-10). 

The chemical industry is the United States' largest 
manufacturing sector, comprising more than 10% 
of U.S. gross domestic product (GDP) from 
manufacturing (and 2% of total GDP). It is also one 
of the largest exporters; exports grew from a little 
over 10% of product shipments in 1983 to 17% in 
1995. Chemical production has become 
increasingly globalized, conducting both production 
and research and development internationally. 
Foreign investment in U.S. plants and ownership by 
U.S. companies of production facilities worldwide 
also make trade increasingly important for the 
economic performance of the industry. More than a 
third (estimated 35% to 37%) ofU.S. production 
facilities are foreign-owned. At the same time, the 
United States stands as the world's largest 
consumer of chemicals, $318 billion worth in 1995. 
(This analysis excludes the manufacture of plastics 
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Box 6·1. SIC Code 28, Chemicals and Allied Products: Codes and Classifications 

SIC Code 

281 Industrial Inorganic Chemicals 

2812 AlkaliesandChlorine 

2813 Industrial Gases 

2816 Inorganic Pigments 

2819 Industrial Inorganic Chemicals, nee* 

282 Plastics Materials and Synthetic Resins, Synthetic 
Rubber, Cellulosic and Other Manmade Fibers, 
Except Glass 

2821 Plastics Materials, Synthetic Resins, and 
Nonvulcanizable Elastomers 

2822 Synthetic Rubber (Vulcanizable Elastomers) 

2823 Cellulosic Manmade Fibers 

2824 Manmade Organic Fibers, Except Cellulostc 

283 Drugs 

2833 Medicinal Chemicals and Botanical Products 

2834 Pharmaceutical Preparations 

2835 In Vitro and In Vivo Diagnostic Substances 

2836 Biological Products, Except Diagnostic 
Substances 

284 Soap, Detergents, and Cleaning Preparations; 
Perfumes, Cosmetics, and Other Toilet Preparations 

2841 Sonp and Other Detergents, Except Specialty 
Cleaners 

2842 Specialty Cleaning, Polishing, and Sanitation 
Preparations 

*nee: not elsewhere classified. 
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Industry Descriptions 

Manufacture of alkahes and chlorine. 

Manufacture ofmdustrial gases (mcludmg organic) for salem compressed, 
hqutd, and solid forms 

Manufacture ofinorgantc p1gments, including black pigments (except carbon 
black), whtte ptgments, and color ptgments. 

Manufacture ofrmscellaneous industrial morgantc chermcals [More than 
175 are hsted ] 

Manufacture of synthetic restns, plastics matenals, and nonvulcamzable 
elastomers, includmg cellulose plastlcs materials, phenohc and other tar acid 
resins, urea and melamine resms, vmyl restns, styrene restns, alkyd resins, 
acryhc resms, polyethylene resins, polypropylene resins; rosm modtfied resins, 
and others 

Manufacture ofsynthetlc rubber by polymertzation or copolymerization 
Elastomers include copolymers of butadiene and styrene, or butadiene 
and acrylomtrile, polybutadtenes, chloroprene rubbers, and tosbutylene-
isoprene copolymers 

Manufacture of cellulosic fibers in the form of monofilament, yam, staple, 
or tow suitable for further manufacture on spmdles, lootns, kntttmg 
machmes, or other textile processmg equtpment 

Manufacture of manmade organic fibers, except cellulosic, in the form of 
monofilament, yam, staple, or tow suitable for further manufacture on 
spindles, lootns, Iautting machmes, or other textile processmg equtpment 

Manufacture ofbulk organtc and inorgamc medtcinal chemtcals and thetr 
denvattves. Processmg (grading, gnndmg, and rmlltng) ofbulk botantcal 
drugs and herbs. 

Manufacture, fabncat10n, or processmg of drugs m pharmaceutical 
preparations for human or vetermary use 

Manufacture of m vitro and m vivo dtagnostlc substances-chemtcal, 
btologtcal, or radioactive substances used m dtagnosmg or momtonng human 
or vetennary health by tdenbfying and measunng normal or abnonnal 
constituents of body flwds or tissues 

Production ofbactenal and vtrus vaccines, toxotds, and analogous products 
(such as allergenic extracts), serums, plasmas, and other blood denvatives 
for human or vetennary use, other than m vttro and m vivo dtagnosbc 
substances Includes production of microhtologtcal products for other uses 

Manufacture of soap, synthetic organic detergents, morgamc alkalme 
detergents, or any combination thereof Production of crude and refined 
glycenn from vegetable and antmal fats and mls 

Manufacture of furniture, metal, and other pohshes, waxes and dressmgs for 
fabncated leather and othermatenals, household, mstttuttonal, and industrial 
plant dismfectants, nonpersonal deodorants; drycleanmg preparations, 
household bleaches; and other santtahon preparations 



Box 6-1. SIC Code 28, Chemicals and Allied Products: Codes and Classifications, Continued 

SIC Code 

2843 Surface Active Agents, Fimshmg Agents, 
Sulfonated Oils and Asststants 

2844 Perfumes, Cosmetics, and Other Tollet 
Preparations 

285 Paints, Varnishes, Lacquers, Enamels, and Allied 
Products 

2851 Pamts, Vamxshes, Lacquers, Enamels, and 
Allxed Products 

286 Industrial Organic Chemicals 

2861 Gmn and Wood Cheuncals 

2865 Cychc Organic Crudes and hltermediates, 
and Organic Dyes and P1gments 

2869 hldustrial Orgamc Cheuncals, nee* 

287 Agricultural Chemicals 

2873 Nitrogenous Fertilizers 

2874 Phosphatic Fertilizers 

2875 Fertilizers, Mixing Only 

2879 Pesticides and Agricultural Cheuncals, nee* 

289 Miscellaneous Chemical Products 

2891 Adhesives and Sealants 

2892 Explosives 

2893 Printtng hlk 

2895 Carbon Black 

2899 Chemicals and Chemical Preparations, nee* 

Industry Descriptions 

Production of surface actlve preparat10ns for use as wetting agents, 
emulslfiers, and penetrants Production of sulfonated ods and fats and 
related products. 

Manufacture of perfumes (natural and synthetic), cosmetlcs, and other toilet 
preparations Blendmg and compoundmg of perfume bases 

Manufacture of paints (in paste and ready-truXed forms), varnishes, 
lacquers, enamels and shellac; putties, wood fillers, and sealers, pamt and 
varmsh removers; pamt brush cleaners; and alhed paint products 

Manufacture of hardwood and softwood disttllation products, wood and gum 
naval stores, charcoal, natural dyestuffs, and natural tannmg materials. 

Manufacture of cychc orgamc crudes and intermediates, and organic dyes and 
pigments. hlcludes aromatic cbeuncals (such as benzene, toluene, xylenes, 
naphthalene), synthettc organic dyes, and synthetic organtc pigments. 

Manufacture of miscellaneous mdustrial organic chemicals. 

Manufacture ofnttrogenous fertihzer materials or mixed fertilizers from rutrogenous 
matenals. 

Manufacture of phosphatic fertilizer materials or mixed fertilizers from phosphatic 
matenals. 

MIXing fertilizers from purchased fertilizer materials. 

Formulation and preparatton of ready-to-use agricultural and household pest control 
chemicals, including msecttcides, fungtcides, and herbicides, from techmcal 
cheuncals or concentrates Production of concentrates for furtherprocessmg before 
use as agncultural pesticides. 

Manufacture ofmdustrial and household adhesives, glues, caulking compounds, 
sealants, lmoleum, ttle, and rubber cements. 

Manufacture of explosives 

Manufacture ofprintmg mk, mcluding gravure ink, screen process ink, and 
lithographic ink 

Manufacture of carbon black (channel and furnace black) 

Manufacture of miscellaneous chemical preparations 

Source: Executive Office of the President, Office ofManagement and Budget, Standard Industnal Classificatzon Manual, 1987 Standard hldustrial 
Classification (SIC) codes and industry descriptions 
* nee: not elsewhere classified. 
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materials and resins, SIC code 282, but similar 
trends pertain in that industry as well.) 

The biggest consumers of the chemical 
manufacturing sector's output are the producers of 
motor vehicles (and equipment) and of metal. Other 
large customers are the agriculture, health care, 
construction materials, and electronics sectors, 
followed by the chemical industry itself
purchasing chemical products for use in further 
manufacture. Plastics end users include producers 
of packaging, construction, motor vehicles, and 
consumer durables. 

Industrial Organic Chemicals 

Of the industry groups within the chemical 
manufacturing sector, industrial organics 
manufacturing-alone or in combination with 
production of plastics materials-represents the 
largest source of releases and other waste 
management of chemicals reported to TRI, as 
evident in the analyses presented later in this 
chapter. Economically, production of industrial 
organic chemicals (SIC code 286) is the second 
largest segment of the chemical manufacturing 
sector, after drugs and pharmaceuticals (SIC code 
283) Industrial organics manufacturers shipped 
$75.67 billion in products in 1996, about 20% of 
the sector's total, while employing 125,900, which 
was 15% of the sector's employment. Production of 
organics and of plastics is growing in Asian 
countries (such as China and South Korea) and in 
the Middle East (Saudi Arabia, for example). 
Mexico, South America, and Asia, however, offer 
expanding markets for U.S. products. A significant 
impact on trade in organics has also been attributed 
to implementation of the North American Free 
Trade Agreement (NAFTA); nearly 20% of U.S. 
organics exports are shipped to Canada and 
Mexico. 

Most organic chemical products are primary 
petrochemicals (chemicals derived from petroleum 
or from natural gas). Most are used as intermediates 
in the production of other chemicals. Chemical 
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products include aromatics, such as benzene, 
toluene, and xylenes; solvents such as methanol; 
chlorinated solvents, such as carbon tetrachloride 
and perchloroethylene; cyclic intermediates such as 
cumene, cyclohexane, and styrene; and numerous 
others. Organic chemicals that represent finished 
products include dyes and organic pigments, and 
pesticides and other non-fertilizer agricultural 
products. 

The industry uses and produces large numbers of 
chemicals in large amounts. Typically, multiple 
feedstocks (''building blocks") are combined in a 
series of reaction steps to produce both 
intermediates and end-products. Most reactions 
occur at high temperatures, involve metals as 
catalysts, and include one or two additional reaction 
components. A second operation separates the 
desired product from by-products, by settling, 
distillation, refrigeration, or other separation 
techniques. A third operation may further process 
the final product into a saleable form, by spray 
drying or pelletizing, for example. By-products 
may also be sold, and they may be managed as 
waste in some years and sold in others, depending 
on market economics. Plastics, drugs, soaps and 
detergents, paints, and agricultural chemicals are 
typical end-products manufactured from industrial 
organics. 

The abundance of chemicals, especially 
petrochemicals, and the diversity of processes 
means that no one pattern of environmental releases 
or other management of chemicals in waste--or 
pollution prevention techniques-characterizes the 
industrial organics industry or even an individual 
facility. Feedstocks, processes, equipment, and 
maintenance practices determine a facility's 
releases, and these are seldom static. The Chemical 
Manufacturers' Association has listed some 130 
pollution prevention opportunities to be found in 
process, product, or equipment modifications 
(Designing Pollution Prevention into the Process
Research, Development and Engineering, 
reproduced in Profile ofthe Organic Chemical 



Industry, EPA Sector Notebook Project, 57-71; see 
Sources). 

Plastics Materials and Synthetics 

Producers of plastics materials and synthetics (SIC 
code 282) were the third largest economic segment 
of the chemical manufacturing sector, with $59.57 
billion in shipments and 115,100 employees in 
1996. These represent approximately 15% of the 
sector's totals. As with chemical manufacturing 
overall, the plastics materials industry has become 
increasingly globalized; production has been 
shifting into the de:reloping regions, drawn by their 
rapidly expanding markets. At the same time, 
manufacture in the more developed countries has 
been moving toward specialty and higher-value
added products. 

Plastics resins are made from organic chemicals 
and, as noted in the analyses ofTRI data in this 
chapter, a substantial portion of TRI forms report 
SIC codes in both plastics materials and resins (SIC 
code 2821) and miscellaneous industrial organics 
(SIC code 2869). (Products manufactured from 
these resins are classified in SIC code 30, rubber 
and miscellaneous plastics products.) There are two 
categories of resins: thermoplastics that can be 
reheated and remolded repeatedly and 
thermosets that can be heated and molded once. 
Thermoplastics, which include polyethylene, 
polypropylene, polyvinyl chloride, and polystyrene, 
dominate, accounting for 87% of the plastics 
market in 1996. Polymerization-a process of 
reactions that bond small repeating molecules into 
large molecules-is central to the production of 
plastics materials. Operations involved in forming 
polymers include purifYing the reactants, 
polymerization itself (application of catalysts, heat, 
and pressure), separation and recovery of the 
polymer from the reaction mass, and extrusion of 
the polymer into pellets. Potential releases from 
production of plastics materials and resins include 
volatile organic compounds (VOCs), unreacted 
monomers, off-spec or contaminated polymers, and 
wastewater from equipment cleaning. 

Chapter 6- TRI Data for Chemical Manufactu~ 
Drugs and Pharmaceuticals 

In 1996, drugs and pharmaceuticals (SIC code 283) 
accounted for the largest share--about one 
quarter-<>fthe sector's value of shipments ($86.53 
billion) and employment (213,200). Pharmaceutical 
production differs from much of the rest of the 
chemical manufacturing sector. The industry 
manufactures, in bulk, pharmaceutical 
intermediates and active ingredients, which are 
further processed into finished products. Often, 
small quantities of product must be extracted from 
large volumes of raw materials. Batch processing! 
is far more common in manufacturing drug 
products than in chemical manufacturing as a 
whole. Chemical synthesis, involving many 
intermediate stages and reactions, is the most 
common process in the manufacture ofbulk 
pharmaceuticals. Pharmaceutical standards set more 
stringent limits for some operations than may apply 
elsewhere in chemical manufacturing-<>n cleaning 
equipment between batches, for example. Similarly, 
solvents used in pharmaceutical manufacture are 
not reused, to maintain standards for purity. 

1996 TRI Data for 
Chemical Manufacturing 

Table 6-1 summarizes TRI data for the chemical 
manufacturing sector for 1996. Chemical 
manufacturers submitted 21,098 forms, out of 
71,381 total for TRI in 1996. Of the forms 
submitted in chemical manufacturing, 13.3% 
(2,810) were Form A certification statements, 
certifYing that a facility's total annual reportable 
amount of a TRI chemical was less than 500 

1 Batch processmg mdtcates that products are manufactured m discrete 
batches, tlus means generally that mputs are first put mto the system, 
processmg lS conducted whl.le the system ts closed, and products are 
extracted when the process ends In contrast, contmuous processing mdtcates 
a system where mputs are contmuously added, processes are ongomg, and 
products are continuously extracted. In batch processmg, releases are more 
likely to occur at the begmrung and end of the process, when the system lS 

opened to add mputs or remove product Cleanmg the equipment between 
batches also often generates releases oftoxtc chellllcals 
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Table 6-1. Summary ofTRIInformation by 4-digit SIC Code, 1996: Chemical Manufacturing, SIC Code 28 

Total Total Total 
On-and Production- Total Total On-and 
orr-sue related SIC Total Total On-site Off-site Off-site 

Releases Waste Code Industry Facllities Forms Form As Releases Releases Releases 
Rank Rank Number Number Number Pounds Pounds Pounds 

22 21 2812 Alkalies & Chlorine 20 63 6 640,550 8,892 649,442 
21 24 2813 Industrial Gases 67 122 18 819,463 0 819,463 
8 II 2816 Inorganic Pigments 39 176 23 14,455,853 4,441,778 18,897,631 
4 5 2819 Industrial Inorgaruc Chemicals, nee* 262 828 69 36,488,285 2,992,232 39,480,517 
s 3 2821 Plastics Materials & Resins 311 1,813 180 29,039,345 1,110,634 30,149,979 

12 12 2822 Synthetic Rubber 21 123 10 9,862,729 147,079 10,009,808 
7 18 2823 Cellulosic Manmade Ftbers 3 12 0 21,117,760 0 21,117,760 

2S 7 2824 Organic Ftbers, Noncellu1osic 10 34 9 491,968 44,140 536,108 
16 14 2833 Medicinals & Botanicals 37 180 13 2,806,345 31,067 2,837,412 
10 10 2834 Pharmaceutical Preparations Ill 340 18 12,889,489 178,440 13,067,929 
31 29 2835 Diagnostic Substances 14 24 5 16,878 1,100 17,978 
30 31 2836 Biological Products Exc. Diagnostic 8 13 1 33,818 0 33,818 
28 27 2841 Soap & Other Detergents 84 231 65 58,168 3,074 61,242 
26 26 2842 Polishes & Sanitation Goods 161 423 128 240,325 15,400 255,725 
24 23 2843 Surface Active Agents 55 259 81 622,261 5,681 627,942 
27 30 2844 Toilet Preparations 40 68 17 60,532 62,239 122,771 
13 13 2851 Paints & Allied Products 566 2,974 317 8,449,510 608,480 9,057,990 
14 20 2861 Gum& Wood Chemicals 15 41 5 8,957,557 500 8,958,057 
11 9 2865 Cyclic Crudes & Intermediates 91 667 Ill 9,313,598 1,318,042 10,631,640 
2 2 2869 Industrial Organic Chemicals, nee* 334 2,601 264 126,108,529 8,854,506 134,963,035 
3 8 2873 Nitrogenous Fertilizers 45 234 10 46,419,739 334,206 46,753,945 
6 4 2874 Phosphatic Ferttlizers 28 105 7 29,490,014 1,010 29,491,024 

19 2S 2875 Fertilizers, Mixmg Only 64 213 74 1,678,603 2,000 1,680,603 
18 6 2879 Agricultural Chemicals, nee* 111 759 205 2,082,246 306,983 2,389,229 
17 19 2891 Adhesives & Sealants 188 615 ll5 2,246,144 163,331 2,409,475 
20 17 2892 Explosives 32 79 7 1,470,670 755 1,471,425 
23 22 2893 Printing Ink 115 254 45 632,091 1,689 633,780 
9 16 2895 Cal:bon Black 19 79 7 16,855,773 755 16,856,528 

IS IS 2899 Chemical Preparations, nee* 290 1,186 344 2,679,848 2,311,623 4,991,471 

1 1 Multiple within SIC 28 700 6,542 643 368,254,227 7,896,176 376,150,403 
29 28 Invalid SIC Code within SIC 28 14 40 13 53,782 251 54,033 

Total for SIC Code 28 3,855 21,098 2,810 754,336,100 30,842,063 785,178,163 

Nore: On-site Releases from SectionS of Form R. On-site Waste Management from Seetlon 8 ofForm R Off-site Releases from Sectton 6 (transfers 
off.sitc for disposal) of Form R. Total Transfers Off-site for Further Waste Management from Seen on 6 (excluding transfers off-stte for disposal) of Form R 
Tolal Prodtu:tlou-related \Vaste sums Section 8 (Current Year, Column B) of Form R, except. Non-production-related Waste (remedtal/catastrophtc mc1dents). 
Facilitics!fomu \\ith more than one 4-digit SIC code within SIC code 20 are assigned to the "multiple" category 
•nee' not elsewhere classified. 

pounds for the year and that the facility did not 
manufacture, process, or othenvise use more than 1 
million pounds. (The Form A certification 
statement is explained in Chapter 1.) 

Forms that reported more than one four-digit SIC 
code within SIC code 28 are the largest group in 
chemical manufacturing. A significant portion of 
tl1c chemical manufacturing sector conducts more 
than one economic activity, as designated in the 
Standard Industrial Classification (SIC) system. 
Many facilities in this sector manufacture products 
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classified in separate but similar categories. For 
example, some facilities manufacture industrial 
inorganic chemicals and inorganic fertilizers. 
Others produce both industrial organic chemicals 
and organic dyes and pigments. This occurs to such 
a large degree in chemical manufacturing that the 
multiple-codes category is overall the largest 
segment of the sector. (Box 4-2 in Chapter 4 further 
explains reporting of multiple SIC codes and its 
affect on the analyses presented in the TRI data 
release.) 



Table 6-1. Summary of TRIInformation by 4-digit SIC Code, 1996: Chemical Manufacturing, SIC Code 28, Continued 

Transfers Total Non-
Total Other Off-site for Production- Production-

SIC On-site Waste Further Waste related related 

Code Industry Management Management Waste Waste 
Pounds Pounds Pounds Pounds 

2812 Alkalies & Chlonne 10,209,572 1,640,186 12,496,408 144 
2813 Industnal Gases 2,041,818 348,439 3,098,233 9,089 
2816 Inorgaruc Pigments 121,820,104 2,381,438 143,209,221 575 
2819 Industnal Inorgaruc Chenucals, nee* 242,263,281 18,574,376 298,761,439 146,108 
2821 Plastics Matenals & Resms 645,309,591 130,341,411 806,534,910 106,630 
2822 Synthetic Rubber 85,197,178 14,381,774 115,581,021 28,616 
2823 Cellulostc Marunade Ftbers 7,020,000 835 28,083,000 0 
2824 Organic Ftbers, Noncellu1osic 225,655,928 4,521,488 230,701,490 0 
2833 Medicinals & Botanicals 33,782,868 27,056,801 63,749,829 78 
2834 Pharmaceuttcal Preparations 64,272,053 79,918,722 158,265,118 39,991 
2835 Diagnostic Substances 122,000 307,458 477,866 0 
2836 Biologtcal Products Exc Dragnosttc 173,098 117,651 309,357 0 
2841 Soap & Other Detergents 351,788 532,832 919,277 100 
2842 Pohshes & Sarutat10n Goods 685,552 371,348 1,281,309 13,192 
2843 Surface Active Agents 2,471,936 2,390,172 4,668,368 6,735 
2844 Totlet Preparations 39,342 290,789 469,340 0 
2851 Paints & Alhed Products 45,195,376 54,484,497 109,809,047 10,206 
2861 Gum & Wood Chemicals 3,647,269 87,795 12,705,271 1,210 
2865 Cyclic Crudes & Intermedrates 125,087,026 29,451,711 165,050,442 22,971 
2869 Industna1 Organic Chemicals, nee* 1,850,422,083 137,545,758 2,131,447,740 3,351,020 
2873 Nttrogenous Fertthzers 142,604,266 1,054,819 189,839,104 583,329 
2874 Phosphatic Fertilizers 321,225,953 30 350,438,184 283,328 
2875 Fertilizers, Mixmg Only 115,846 155,994 1,833,438 0 
2879 Agricultural Chenucals, nee* 264,412,207 12,718,434 279,005,337 48,114 
2891 Adhesives & Sealants 8,073,622 7,176,760 16,804,457 1,958 
2892 Explosives 36,190,072 24,308 37,693,600 1,100 
2893 Printing Ink 2,512,819 2,715,638 5,782,633 105,730 
2895 Carbon Black 29,074,757 40 45,929,245 0 
2899 Chenucal Preparations, nee* 40,128,008 6,409,652 50,421,374 29,918 

Multiple withm SIC 28 4,024,088,800 363,308,016 4,766,348,743 4,627,743 
Invalid SIC Code Wlthin SIC 9,514 547,709 675,226 10 

Total for SIC Code 28 8,334,203,727 898,856,881 10,032,390,027 9,417,895 

Note On-site Releases from Section 5 ofForm R. On-site Waste Management from Sectton 8 ofForm R. Off-site Releases from Sectton 6 (transfers 
off-site for dtsposal) ofForm R. Total Transfers Off-site for Further Waste Management from Section 6 ( excludmg transfers off-stte for disposal) ofForm R. 
Total Production-related Waste sums Sectton 8 (Current Year, Colunm B) of Form R, except Non-produ.ctlon-related Waste (remediaVcatastrophtc mc1dents) 
Facdtttes/fonns Wlth more than one 4-digtt SIC code withm SIC code 20 are asstgned to the "multiple" category 
*nee not elsewhere claSSified 

In 1996, there were 6,542 forms that reported more 
than one SIC code within SIC code 28. This was 
31.0% of all forms in the chemical manufacturing 
sector. [This multiple-codes category had more than 
twice the number of forms submitted than the 
industry with the second largest number of forms, 
which was paints (SIC code 2851, with 2,974 
forms). Third was miscellaneous industrial organic 
chemicals (SIC code 2869) with 2,601.] 

As shown in Table 6-1, the multiple-codes group 
ranked first in the chemical manufacturing sector 

for total on- and off-site releases and for total 
production-related waste. On- and off-site releases 
reported on these forms totaled 376.2 million 
pounds, or 47.9% of the sector's totaL Multiple
code reporting of production-related waste totaled 
4. 77 billion pounds, or 4 7 .5%. Farms with multiple 
SIC codes also reported the largest amounts of on
site waste management (4.02 billion pounds) and 
transfers off-site for further waste management 
(363.3 million pounds). Only in off-site releases 
(transfers off-site to disposal) did multiple-codes 
forms account for the second largest amount (7.9 
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.apter6-TRI Data for C~mlca/ Manufacturing 

Table 6·2. Multiple SIC Codes, 1996: Chemical Manufacturing, SIC Code 28 

Total 
Total Transfers 

Total Other Off-site for Total Non-
Total Total On-and On-site Further Production- Production-

Total Form On-site Off-site Off-site Waste Waste related 
SIC Code Combinations Forms As Releases Releases Releases Management Management Waste 

Number Number Pounds Pounds Pounds Pounds Pounds Pounds 

2812 2813 2819 2821 2869 2891 133 9 813,229 145,360 958,589 92,389,377 5,073,057 99,260,4762 
2812 2813 2842 190 10 1,627,737 5,294 1,633,031 177,353,033 117,918 179,095,068 
2812 2813 2869 2 0 44,442 0 44,442 7,907 7,500 58,692 
2812 2816 2869 9 0 22,425 4,117 26,542 632,925 20,042 679,492 
2812 2819 190 6 9,504,907 235,743 9,740,650 257,076,151 98,411 266,929,658 
2812 2819 2821 2865 2869 6 1 2,597 0 2,597 1,073,300 226,269 1,302,176 
2812 2819 2869 H8 ll 2,162,784 13,392 2,176,176 7,782,395 11,188,642 21,291,152 
2&12 2821 2869 12 1 31,262 0 31,262 3,251,154 18,487 3,300,937 
2812 2869 7 0 1,118 15,017 16,135 8,186 3,580 27,652 
2813 2819 2865 2869 2899 5 0 2,038 0 2,038 113,660 90 115,788 
2813 2819 2869 2873 2899 27 0 168,561 255,905 424,466 1,027,308 830,955 2,296,495 
2816 2819 39 2 11,610,586 158,518 11,769,104 124,145 265,360 12,124,550 
2816 2821 2899 2 0 5,313 0 5,313 0 1,691 7,004 
2816 2869 42 5 522,326 1,625 523,951 791,768 272,709 2,076,644 
2819 2821 2834 2869 2879 14 1 5,975 70 6,045 1,486,774 9,661 1,501,922 
2819 2821 2865 2869 1 0 140 0 140 0 0 140 
2819 2821 2869 6 0 3,213 2,388 5,601 169,600 78,150 252,154 
2819 2833 2869 9 0 37,161 0 37,161 43,985 1,135,795 1,216,023 
2819 2834 2869 2873 2879 6 0 35 0 35 0 1,572 15,607 
2819 2841 2843 41 3 119,404 520,149 639,553 36,480 301,538 548,172 
2819 2843 2869 2899 41 8 1,247,311 16,534 1,263,845 916,240 251,059 2,426,126 
2819 2865 2869 101 7 5,356,330 321,689 5,678,019 2,768,553 2,339,643 11,118,359 
2819 2865 2869 2879 18 0 195,012 236,665 431,677 1,667,386 292,736 2,388,348 
2819 2869 176 14 4,450,006 676,876 5,126,882 26,282,121 1,920,444 33,364,811 
2819 2869 2879 54 4 884,557 264,041 1,148,598 91,541,968 17,598,031 110,030,804 
2819 2869 2879 2899 6 0 111 4,787 4,898 53,227 78,840 137,125 
2819 2873 194 27 67,432,668 13,811 67,446,479 78,723,236 24,694,588 175,743,068 
2819 2879 6 1 7,452 264,688 272,140 26,370 312,253 610,594 
2819 2879 2869 3 2 0 250 250 130 IS 284 

2819 2892 27 6 21,703 64,058 85,761 24,921 1,564,993 1,567,646 
2821 2822 2869 42 2 680,896 2,704 683,600 30,984,085 1,267,285 32,937,053 
2821 2823 2865 2869 2893 4 1 920 0 920 3,355 250 4,305 
2821 2824 19 1 408,856 617 409,473 44,451,583 207 44,865,605 
2821 2834 2869 38 2 461,560 91,054 552,614 5,078,426 211,982 5,916,950 
2821 2843 2865 2869 2 0 84,222 0 84,222 779,998 80 864,300 
2821 2843 2879 3 I 260 0 260 0 15,883 15,893 
2821 2851 192 25 1,354,187 94,250 1,448,437 59,342,694 3,004,218 63,792,268 
2821 2865 2869 2879 448 37 15,721,687 202,987 15,924,674 213,871,069 10,678,787 239,257,548 
2821 2865 2893 1 0 0 668 668 0 303 971 
2821 2869 1,194 99 52,941,527 837,784 53,779,311 1,148,337,585 106,212,921 1,305,680,838 
2821 2869 2879 7 0 1,335 23,240 24,575 418,000 281,736 727,582 
2821 2869 2899 4 0 23,007 0 23,007 345,271 52,312 420,590 
2821 2879 3 0 215 4,350 4,565 0 2,460 13,384 
2821 2879 2891 10 2 596 0 596 0 666 862 
2821 2891 52 5 1,077,102 19,948 1,097,050 9,656,850 1,527,729 12,299,164 
2822 2S6S 2869 2873 127 8 6,973,168 14,449 6,987,617 40,989,604 2,410,838 50,264,145 
2822 2869 2879 3 0 350,024 420 350,444 9,400 17,180 377,024 

Nott: On-slte Releases from Section 5 ofFonn R. Other On-site Waste Management from Section 8 ofFonn R. Off-site Releases are transfers off-s1te 
to disposal from Section 6 ofFonn R. Total Transfers Off-site for Further Waste Management from Section 6 ofFonn R Total Produetion
rclatc:d Waste sums Section 8 ofFonn R. except Non-production-related Waste (remedtal/catastrophic incidents). 
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related 
Waste 

Pounds 

2,922 
3,722 
1,161 

0 
30,759 

0 
1,034 

22 
0 
0 

541 

0 
0 

3,550 
287 

0 
0 
0 
0 

427,993 
0 

1,874 
0 

12,229 
16,436 

0 
2,275 
2,469 

0 
2,961 

202 

0 
190 
81 
0 

0 
37,858 

157,209 
0 

3,452,925 

0 
0 
0 
0 

14,947 
3,058 

0 



Chapter 6- TR1 Data for Chemical Manufactu~ 
Table 6-2. Multiple SIC Codes, 1996: Chemical Manufacturing, SIC Code 28, Continued 

Total 
Total Transfers 

Total Other Off-site for Total Non-
Total Total On-and On-site Further Production- Productlon-

Total Form On-site Off-site Off-site Waste Waste related related 
SIC Code Combmations Forms As Releases Releases Releases Management Management Waste Waste 

Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2824 2869 9 3 36,473 0 36,473 227,039 1,132 264,604 0 
2831 2833 2834 44 0 19,914,438 431 19,914,869 33,503,656 3,128,838 56,475,054 1,100 

2833 

2834 2836 1 0 255 0 255 0 750 450 
2833 2834 2836 2879 1 0 5 0 5 0 7,005 7,160 0 

2833 2869 2879 3 0 10 0 10 31 78 114 5 
2833 2879 I 0 4,830 0 4,830 5,700 140 10,640 0 
2834 2835 2836 21 2 251,509 7 251,516 8,237,954 3,054,879 11,537,674 527 

2834 2836 2879 1 0 0 1 1 15 3,271 3,287 0 
2834 2869 27 6 40,143 233 40,376 1,917,817 659,102 2,616,923 0 
2834 2879 4 0 1,540 3,258 4,798 5,145 38,500 47,408 96 
2834 2892 1 0 0 0 0 4,400 0 4,400 0 
2841 2842 91 13 810,243 7,577 817,820 249,8ll,749 55,446 250,694,343 905 
2841 2869 2899 14 2 10,627 3,306 13,933 5,099 766,171 782,754 880 
2842 2879 2899 366 73 1,687,620 774,214 2,461,834 9,295,053 8,131,864 19,821,274 21,528 
2843 2844 141 9 2,601,870 15,701 2,617,571 39,577,945 252,304 42,623,706 ll,152 
2851 2891 75 2 3,942,281 212,462 4,154,743 15,665,848 6,257,755 26,070,220 7,344 
2861 2899 27 6 284,946 4,032 288,978 19,995,203 1,514,225 21,798,740 16,505 

2865 2869 809 58 36,829,362 1,224,458 38,053,820 1,059,752,821 85,425,226 1,183,287,433 233,905 
2865 2869 2879 I 0 44 0 44 0 0 44 0 
2865 2869 2879 2899 3 0 105,767 504 106,271 171,000 26,378 301,733 780 

2865 2873 2879 6 1 7 5,550 5,557 12,600 204,780 222,703 0 
2869 2879 72 7 425,227 7,795 433,022 5,164,286 274,013 5,885,326 150 
2869 2899 16 1 68,236 664 68,900 463,129 1,119,871 1,650,952 0 
2873 2874 10 2 3,091 12,545 15,636 0 265 12,909 0 
2873 2879 521 92 104,810,739 276,507 105,087,246 153,224,089 2,916,781 261,713,553 90,217 
2875 2879 35 4 19,182 415,386 434,568 1,105,695 177,776 1,679,143 343 
2879 2899 608 61 10,045,817 418,097 10,463,914 126,302,306 54,902,600 191,910,747 45,601 

Total for SIC Code28 6,542 643 368,254,227 7,896,176 376,150,403 4,024,088,800 363,308,016 4,766,348,743 4,627,743 

Note: On-site Releases from Section 5 ofForm R Other On-site Waste Management from Section 8 ofForm R. Off-site Releases are transfers off -stte 
to dtsposal from Sectton 6 ofForm R. Total Transfers Off-site for Further Waste Management from Section 6 of Form R. Total Production
related Waste sums Section 8 of Form R, except Non-production-related Waste (rernedtallcatastrophic mctdents ). 

million pounds), behind miscellaneous industrial 
organic chemicals (SIC code 2869; 8.9 million 
pounds). This industry (miscellaneous industrial 
organic chemicals, SIC code 2869) was second in 
all other categories presented in Table 6-1. 

Although drug manufacture constitutes the largest 
economic activity in this sector, pharmaceutical 
preparations (SIC code 2834) ranked 1Oth for both 
total on-' and off-site releases (with 13.1 million 
pounds) and total production-related waste (with 

158.3 million pounds). For transfers off-site for 
further waste management, however, it ranked 
fourth (79.9 million pounds). 

Multiple Codes within SIC Code 28 

Table 6-2 further examines reporting of multiple 
SIC codes within SIC code 28. The combination 
filing the largest number of forms was plastics 
materials and resins (SIC code 2821) with 
miscellaneous industrial organics (SIC code 2869). 

215 



- TRI Data for Chemical Manufacturing 

This combination submitted 1,194 forms and, 
within the multiple-codes category, accounted for 
the largest amount of other on-site waste management 
(1.15 billion pounds), transfers offtsite for further 
waste management (106.2 million pounds), and total 
production-related waste (1.31 billion pounds). Cyclic 
organic crudes and intermediates and organic dyes and 
pigments (SIC code 2865) and miscellaneous 
industrial organics (SIC code 2869) also reported, in 
combination, large quantities of on-site waste 
management (1.06 billion pounds) and production
related waste (1.18 billion pounds). This group also 
reported the largest off-site releases (transfers to 
disposal), with 1.2 million pounds. There were 809 
forms with this combination. 

The multiple-code combination with the largest total 
on- and off-site releases occurred in -agricultural 
chemical production: nitrogenous fertilizers (SIC code 
2873) and pesticides and other agricultural chemicals 
(SIC code 2879). On- and off-site releases for this 
combination were 105.1 million pounds. 

Miscellaneous industrial organics (SIC code 2869) 
appeared in 41 of the 74 multiple-codes combinations. 

On- and Off-site Releases 

Half (50.0%) of all on- and off-site releases 
reported in the chemical manufacturing sector were 
air emissions, 392.4 million pounds out of785.2 
million pounds of total releases (see Table 6-3 and 

Table 6-3. TRIOn-site and Off-site Releases, 1996: Chemical Manufacturing, SIC Code 28 {in Rank Order) 

On~if!l Lan!! Belea~ Off-site 
Other Releases 

Surface Undemround Injection RCRA On-site Total Transfers Total On-
SIC Total Air Water Class I Class II-V Subtitle C Land On-site Off-site to and Off-site 
Co® lndu.st.ry Emissions Discharges Wells Wells Landlll.ls Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Multiple within SIC 28 161,112,769 60,399,711 122,029,684 0 2,572,553 22,139,510 368,254,227 7,896,176 376,150,403 
2869 Industrial Organic Chemicals, nee• 44,631,009 15,092,188 65,810,868 2,600 90,034 481,830 126, I 08,529 8,854,506 134,963,035 
2873 Niuoscnous Fertilizers 40,836,139 3,651,272 1,787,075 400 0 144,853 46,419,739 334,206 46,753,945 
2819 Industrial Inorganic Chemicals, nee• 10,171,797 2,358,781 0 192,133 16,631 23,748,943 36,488,285 2,992,232 39,480,517 
2821 Plastics Materials & Resins 27,354,038 1,657,131 0 0 1,200 26,976 29,039,345 1,110,634 30,149,979 
2174 Phosphatic Fertilizers 9,572,419 2,962,896 0 0 0 16,954,699 29,490,014 1,0!0 29,491,024 
2823 Cellulosic Manmade Fibers 20,368,225 105,100 0 0 0 644,435 21,117,760 0 21,117,760 
2816 Inorganic Pigments 10,123,521 516,030 561,173 0 0 3,255,129 14,455,853 4,441,778 18,897,631 
2895 C11rbon Black 16,855,013 760 0 0 0 0 16,855,773 755 16,856,528 
2U4 PhlrllliCeutical Preparations 5,491,123 607,654 6,592,625 0 0 198,087 12,889,489 178,440 13,067,929 
2865 Cyclic Crudes & Intenne<llates 5,823,856 741,352 2,679,000 0 0 69,390 9,313,598 1,318,042 10,631,640 
2822 Synthetic Rubber 9,537,587 62,303 225,800 0 0 37,039 9,862,729 147,079 10,009,808 
2851 Paints & Allied Products 8,415,949 2,562 0 0 1,500 29,499 8,449,510 608,480 9,057,990 
2861 Gum & Wood Chemicals 8,956,801 756 0 0 0 0 8,957,557 500 8,958,057 
2199 Chemical Preparations, nee• 2,304,856 54,386 0 2,308 717 317,581 2,679,848 2,311,623 4,991,471 
2833 Medtcinals & Botanieals 1,850,539 952,473 0 0 0 3,333 2,806,345 31,067 2,837,412 
2891 Adhesives & Sealants 2,227,570 2 0 0 0 18,572 2,246,144 163,331 2,409,475 
2879 Aarieultural Chemicals, nee• 1,454,031 39,700 573,228 0 3,760 11,527 2,082,246 306,983 2,389,229 
2115 fertilizers, Mixing Only 1,671,508 3,250 0 0 0 3,845 1,678,603 2,000 1,680,603 
2892 &ploslvcs 261,025 1,199,900 0 0 0 9,745 1,470,670 755 1,471,425 
2813 lndustrilll Oases 801,391 5,705 0 0 2,792 9,575 819,463 0 819,463 
2812 Alkalies & Chlorine 480,802 184 0 0 6 159,558 640,550 8,892 649,442 
2893 Printin& Ink 631,490 I 0 0 250 350 632,091 1,689 633,780 
2843 SurfaccActi>cAgents 600,529 47 21,395 0 0 290 622,261 5,681 627,942 
2824 Organic Fibers, Non(eliulosic 447,807 5,544 36,605 0 0 2,012 491,968 44,140 536,108 
2842 Polishes & Sanitation O!Jods 238,040 1,025 0 0 250 1,010 240,325 15,400 255,725 
2844 Toilet Preparations 55,692 90 0 0 0 4,750 60,532 62,239 122,771 
2841 S01p 8: Other Detergents 54,100 0 0 0 0 4,068 58,168 3,074 61,242 

Invalid SIC Code within SIC 28 53,778 0 0 0 4 0 53,782 251 '54,033 
2836 D!ologlcal Products Exc. Diagnostic 33,818 0 0 0 0 0 33,818 0 33,818 

Total for SIC Code 28 392,417,222 90,420,803 200,317,453 197,441 2,689,697 68,276,606 754,319,222 30,840,963 785,160,185 

Note: On-site Releases from Section 5 ofFonn R. Off-site Releases from Section 6 ( off-stte transfers ofFonn R) Fonns wtth more than one 4-dJ.glt SIC code 
~ilhin SIC code 28 are assigned to the "multiple" category. 
*nee: not clsCYohcn: classified. 
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Figure 6-1. Distribution of TRIOn-site and 
Off-site Releases, 1996: Chemical 

Manufacturing (SIC Code 28) 

Note: On-site Releases from Section 5 ofFonn R Off-site Releases from 
Section 6 (off-site transfers to dtsposal) ofFonn R UIJ = ooderground mjection. 

Figure 6-1). Forms with multiple codes in SIC code 
28 reported the largest air emissions, 161.1 million 
pounds, which was 41.1% of total air emissions 
from chemical manufacturing. 

Underground injection of200.5 million pounds-
99 .9% of it into Class I wells-was the second 
largest release type, representing 25.5% of all 
releases. Surface water discharges were 90.4 
million pounds (11.5% of releases). On-site land 
releases were 71.0 millionpounds-2.7 million 
pounds to RCRA subtitle C landfills and 68.3 
million pounds to other on-site land releases. This 
made on-site land releases 9.0% oftotal on- and 
off-site releases. Off-site releases (transfers off-site 
to disposal) totaled 30.8 million pounds, or 3.9%. 
Multiple-codes forms led all release types except, 
as indicated above, off-site releases. 

As discussed in Chapter 4, the chemical 
manufacturing sector has reported the largest 
amounts in most categories ofTRI reporting, 

including most types of on- and off-site releases 
(see Tables 4-2 through 4-4 in Chapter 4). This is 
especially true of underground injection, where the 
200.3 million pounds reported as injected into Class 
I wells by chemical manufacturing represented 
98.4% of all such injection reported to TRP (Forms 
in chemical manufacturing reported 197,000 
pounds of injection into Class II-V wells, which 
represents 26.1% of the national total. Types of 
underground injection are explained in Chapter 2.) 

Table 6-3 provides on- and off-site release data for 
all industries in SIC code 28. Figure 6-2 illustrates 
the distribution by four-digit SIC code of chemical 
manufacturing releases. 

Other On-site Waste Management 

Recycling was the largest on-site waste 
management method in chemical manufacturing, 
with 3. 73 billion pounds ( 44.8%), followed by 
treatment with 3.25 billion pounds (39.1 %), and 
energy recovery with 1.35 billion pounds (16.2%). 
On-site waste management data appear in Table 6-4 
and their distribution is illustrated in Figure 6-3. 

For all types of on-site waste management
recycling, energy recovery, and treatment
multiple-codes forms reported the largest quantities 
in the chemical manufacturing sector and 
miscellaneous industrial organic chemicals (SIC 
code 2869) the second largest (see Table 6-4). 
Together, they accounted for 2.37 billion pounds of 
on-site recycling (63.6% of the sector's total), 1.18 
billion pounds of on-site energy recovery (87.4%), 
and 2.32 billion pounds of on-site treatment 
(71.4%). Total other on-site waste management for 
the multiple-codes forms ( 4. 02 billion pounds) and 
the miscellaneous industrial organics (1.85 billion 
pounds) amounted to 70.5% of on-site waste 

2 It is important to note that compames usmg oodergroood inJection as a 
method of dtsposal have suggested that ooderground mJecllon 1s not a 
"release" to the envrronment and should not be counted m release totals 
However, 1t should be noted that oodergroood mJection IS clearly mcluded in 
the EPCRA definitiOn of"release " 
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Figure 6-2. TRI On-site and Off-site Releases, SIC Codes with Largest Releases, 
1996: Chemical Manufacturing (SIC Code 28) 

Note: On.Site Releases from SectionS of Form R Off-site releases from Section 6 ( off-stte transfers to dtsposal) ofFonn R Forms Wtth more than one 4-dtgit 
SIC code within SIC code 28 areasstgned to the "multiple" categozy. UIJ = tmderground inJection. 

management in this sector. Figure 6-4 illustrates 
the distribution of on-site waste management 
reporting for the top 1 0 industries in the chemical 
manufacturing sector. 

Transfers Off-site for Further Waste 
Management 

Transfers to energy recovery were the largest off
site transfer type in chemical manufacturing, with 
378.4 million pounds (42.1% of the total), as shown 
in Table 6-5 and illustrated in Figure 6-5. Next 
largest was recycling, with 256.6 million pounds 
(28.6%). A total of 154.3 million pounds (17.2%) 
was transferred to treatment and 109.5 million 
pounds to POTWs (12.2%). 
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Forms with multiple codes in SIC code 28 led all 
transfers off-site for further waste management. 
The multiple-codes category reported 40.4% of the 
off-site transfers (363.3 million pounds of the 
898.9-million-pound total) and more than 35% of 
each transfer type. (See Table 6-5 and Figure 6-6.) 

1996 TRI Data by State for 
Chemical Manufacturing 

The large role of~petrochemicals in the chemical 
manufacturing sector explains some of the 
geographic distribution of releases and waste 
management reported to TRI. In 1996, Texas led all 



Chapter 6- TRI Data for Chemical Manufactu. 

Table 6-4. TRI Other On-site Waste Management, 1996: Chemical Manufacturing, SIC Code 28 (in Rank Order) 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 

Code Industry On-site On-site On-site Management 

Pounds Pounds Pounds Pounds 

Multiple within SIC 28 1, 782,454,512 616,054,351 1,625,579,937 4,024,088,800 

2869 Industrial Organic Chemicals, nee* 590,176,326 563,072,761 697,172,996 1,850,422,083 
2821 Plastics Materials & Resins 286,924,305 102,190,602 256,194,684 645,309,591 
2874 Phosphatic Fertilizers 316,143,932 0 5,082,021 321,225,953 

2879 Agricultural Chemicals, nee* 235,140,169 312,932 28,959,106 264,412,207 
2819 Industrial Inorganic Chemicals, nee* 121,761,254 11,623,000 108,879,027 242,263,281 
2824 Organic Fibers, Noncellulosic 5,824,384 0 219,831,544 225,655,928 
2873 Nitrogenous Fertilizers 117,479,132 7,287,494 17,837,640 142,604,266 
2865 Cyclic Crudes & Intermediates 57,690,916 22,222,730 45,173,380 125,087,026 
2816 Inorganic Pigments 22,341,985 0 99,478,119 121,820,104 
2822 Synthetic Rubber 41,133,955 12,218,500 31,844,723 85,197,178 
2834 Pharmaceutical Preparations 27,505,526 1,329,261 35,437,266 64,272,053 
2851 Paints & A1hed Products 36,489,898 ll4,045 8,591,433 45,195,376 
2899 Chemical Preparations, nee* 35,520,982 976,540 3,630,486 40,128,008 
2892 Explosives 26,283,771 0 9,906,301 36,190,072 
2833 Medicinals & Botanicals 13,031,122 2,222,500 18,529,246 33,782,868 
2895 Carbon Black 0 7,998,571 21,076,186 29,074,757 
2812 Alkalies & Chlorine 522,299 0 9,687,273 10,209,572 
2891 Adhesives & Sealants 6,862,357 796,479 414,786 8,073,622 
2823 Cellulosic Manmade Ftbers 6,820,000 0 200,000 7,020,000 
2861 Gum & Wood Chemicals 0 9,900 3,637,369 3,647,269 
2893 Printing Ink 166,026 0 2,346,793 2,512,819 
2843 Surface Active Agents 639,549 0 1,832,387 2,471,936 
2813 Industrial Gases 99,517 0 1,942,301 2,041,818 
2842 Polishes & Sanitatton Goods 52,008 0 633,544 685,552 
2841 Soap & Other Detergents 37,279 0 314,509 351,788 
2836 Biological Products Exc. Diagnostic 24,464 0 148,634 173,098 
2835 Diagnostic Substances 0 0 122,000 122,000 
2875 Fertilizers, Mtxing Only ll5,746 0 100 115,846 
2844 Toilet Preparattons 100 0 39,242 39,342 

Invalid SIC Code within SIC 28 5,300 0 4,214 9,514 

Total for SIC Code 28 3,731,246,814 1,348,429,666 3,254,527,24 7 8,334,203, 727 

Note: Other On-site Waste Management from Sectton 8 ofForm R FomtS Wlth more than one 4-dtgtt SIC code withm SIC code 28 are assigned to the 
"multiple" category. 
*nee not elsewhere c1asslfied 
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Figure 6·3. Distribution of TRI Other 
On-site Waste Management, 1996: 

Chemical Manufacturing (SIC Code 28} 

states and territories in all categories summarized in 
Table 6-6. 

Texas' 202.2 million pounds of total on- and off-site 
releases was 25.8% ofthe sector's total of785.2 
million pounds. Louisiana was second with 148.9 
million pounds, or 19.0%. For on-site releases, 
Texas was also first (with 193.0 million pounds, or 
25.6%) and Louisiana second (147.8 million 
pounds, or 19.6%). For off-site releases (transfers 
to disposal), Texas reported 9.2 million pounds 
(30.0%) and Ohio was second with 6.0 million 
pounds (19.5%). 

For other on-site waste management, Texas 
reported 2. 73 billion pounds, or 32.8% of the total. 
Louisiana followed with 1.56 billion pounds, or 
18.7%. Transfers off-site for further waste 

Note: Data from Section 8 of Form R 
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Figure 6-4. TRI Other On-site Waste Management, SIC Codes with 
Largest Totals, 1996: Chemical Manufacturing (SIC Code 28) 

Note: Other On·Sitc Waste Management from Section 8 of Form R Forms With more than one 4-dtgtt SIC code w1thm SIC Code 28 are assigned 
10 lbc"multiple" cale&Ql'Y. 
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Table 6-5. TRI Transfers Off-site for Further Waste Management, 1996: Chemical Manufacturing, SIC Code 28 
(in Rank Order) 

Total Off-site 
Transfers 

Transfers Other for Further 
SIC Transfers to Energy Transfers to Transfers Off-site Waste 
Code Industry to Recycling Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

Multiple within SIC 28 107,208,728 135,922,272 68,337,839 51,838,464 713 363,308,016 
2869 Industrial Organic Chemicals, nee* 18,767,560 70,621,180 25,877,851 22,270,248 8,919 137,545,758 
2821 Plastics Materials & Resins 67,603,104 50,449,412 8,320,583 3,968,312 0 130,341,411 
2834 Pharmaceutical Preparations 7,193,129 48,588,394 20,497,843 3,558,808 80,548 79,918,722 
2851 Paints & Allied Products 17,386,095 32,441,404 3,808,181 848,057 760 54,484,497 
2865 Cyclic Crudes & Intermediates 4,203,666 6,713,095 5,335,285 13,199,665 0 29,451,711 
2833 Medicinals & Botanicals 606,897 18,788,469 2,439,764 5,221,671 0 27,056,801 
2819 Industrial Inorganic Chemicals, nee* 8,583,527 311,463 7,694,808 1,984,078 500 18,574,376 
2822 Synthettc Rubber 9,063,698 2,139,422 2,890,414 288,240 0 14,381,774 
2879 Agricultural Chemicals, nee* 6,612,868 2,794,757 3,202,883 107,926 0 12,718,434 
2891 Adhesives & Sealants 620,984 3,871,511 2,605,423 78,842 0 7,176,760 
2899 Chemical Preparations, nee* 776,677 1,798,717 2,044,257 1,790,001 0 6,409,652 
2824 Organic Ftbers, Noncellulostc 4,468,347 3,364 6,217 43,560 0 4,521,488 
2893 Pnntmglnk 1,315,638 1,021,09l 287,777 91,132 0 2,715,638 
2843 Surface Active Agents 101,873 762,231 64,972 1,461,096 0 2,390,172 
2816 Jnorgaruc Ptgments 483,903 0 76,589 1,820,946 0 2,381,438 
2812 Alkaltes & Chlorme 18,222 1,588,333 33,376 255 0 1,640,186 
2873 Nttrogenous Fertilizers 782,046 0 93,496 179,277 0 1,054,819 

Invalid SIC Code wtthm SIC 28 500,000 32,242 12,910 2,557 0 547,709 
2841 Soap & Other Detergents 251,591 14,511 48,027 218,703 0 532,832 
2842 Poltshes & Sanitation Goods 1,920 50,794 144,955 173,679 0 371,348 
2813 Industrial Gases 9,260 167,302 159,281 0 12,596 348,439 
2835 Diagnostic Substances 68,619 128,788 77,788 32,263 0 307,458 
2844 To!let Preparations 0 54,919 32,416 202,974 480 290,789 
2875 Fertilizers, Mtxmg Only 0 0 155,739 255 0 155,994 
2836 Biologtcal Products Ex.c Diagnostic 3,980 51,247 4,298 58,126 0 117,651 
2861 Gunt & Wood Chenncals 6,075 55,000 3,940 22,780 0 87,795 
2892 Explostves 840 0 23,213 255 0 24,308 
2823 Cellulosic Manmade Ftbers 0 0 0 835 0 835 
2895 Carbon Black 0 0 20 20 0 40 
2874 Phosphatic Fertilizers 0 0 0 30 0 30 

Total for SIC Code 28 256,639,247 378,369,918 154,280,145 109,463,055 104,516 898,856,881 

Note: Off-site Transfers for Further Waste Management from Section 6 (excluding off-stte transfers to dtsposal) ofForm R Other Off-site Transfers repotted 
Wlthout valtd waste management code. Forms Wlth more than one 4-d!gtt SIC code within SIC code 28 are asstgned to the multiple category 
*nee: not elsewhere classified 

management were 161.4 million pounds in Texas, 
or 18.0%, and 102.4 million pounds in second
ranked Michigan, or 11.4%. Production-related 
waste totaled 3.11 billion pounds in Texas, or 
31.0%, again followed by Louisiana, with 1.76 
billion pounds, or 17 .6%. Finally, non-production 
related waste (from one-time events such as 
catastrophic events or clean-up actions) was 3.8 
million pounds in Texas, or 40.9% of the total, and 
3.1 million pounds in North Carolina, or 33.2%. 

Map 6-1 illustrates the geographic distribution of 
total on- and off-site releases in the chemical 
manufacturing sector. 

221 



.fer 6- TRI Data for Chemical Manufacturing 

ToPOTWs 
12.2% 

To 
Treatment 

17.2% 

To Energy 
Recovery 

42.1% 

To Recycling 
28.6% 

Figure 6-5. Distribution of TRI Transfers 
Off-site for Further Waste Management, 1996: 

Chemical Manufacturing (SIC Code 28) 

Note: Transfers Off-site for Further Waste Management from Section 6 
(excluding transfers off-site to disposal) ofFonn R. Other Off-site 
Transfers are transfers reported without a valid waste management code 

1996 TRI Data by 
Chemical for Chemical 
Manufacturing 

In 1996, the chemical with the largest on- and off
site releases in the chemical manufacturing sector 
was ammonia, with 108.4 million pounds, as shown 
in Table 6-7. Ammonia is used in many chemical 
manufacturing processes and is the building block 
for all synthetic nitrogen products. Its prevalence, 
its volatility, and its solubility in water allow it to 
be readily released to the air and water. Ammonia 
is used to produce fertilizers, plastics, explosives, 
and pharmaceuticals. It is also used as a catalyst in 
phenol-formaldehyde condensation and in urea
formaldehyde condensation to make synthetic resin. 
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Figure 6-6. TRI Transfers Off-site for Further Waste Management, 
SIC Codes with Largest Totals, 1996: Chemical Manufacturing 

(SIC Code 28) 

Note: Off-site transfers for Further Waste Management from Section 6 (excludmg off-stte transfers to disposal) ofFonn R Other Off-Site 
Transfers reported without valid waste management code. Fonns with more than one 4-<ligit SIC code Wlthm SIC Code 28 are asstgned to the 
"multiple" category. 
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Chapfur6- TRI Data for Chemical ~nufac..fng. 
Table 6-6. Summary of TRIInformation by State, 1996: Chemical Manufacturing, SIC Code 28 

Total Total Transfers Total Non-
Total Total On-and Total Other Off-site for Production- Production-

Total Total On-site Off-site Off-site On-site Waste Further Waste related related 
State Facilities Forms Form As Releases Releases Releases Management Management Waste Waste 

Number Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Alabama 69 471 67 36,256,912 618,444 36,875,356 250,719,277 13,106,050 301,255,192 39,208 
Alaska 1 10 0 4,715,420 0 4,715,420 3,097,400 213,885 8,064,924 79,000 
Anzona 27 86 20 295,602 532 296,134 17,464,982 73,119 17,827,545 11,695 
Arkansas 41 247 45 7,755,860 563,398 8,319,258 138,750,132 10,025,280 157,174,263 690 
Cahfomta 272 1,010 151 5,144,883 437,621 5,582,504 44,171,522 15,901,758 65,480,518 31,123 
Colomdo 27 85 17 548,274 36,600 584,874 1,137,926 4,500,603 6,212,306 18,003 
Connecticut 34 212 21 1,803,958 301,459 2,105,417 83,049,612 6,539,897 91,515,575 35,399 
Delaware 28 115 13 1,611,092 95,248 1,706,340 50,223,316 5,475,792 57,389,695 13,173 
Flonda 123 427 68 48,420,645 95,750 48,516,395 159,224,567 4,360,732 211,803,901 286,570 
Georgia 175 774 191 8,822,284 309,370 9,131,654 295,389,027 10,859,002 315,272,953 16,693 
Hawaii 1 1 0 0 0 0 0 0 0 0 
Idaho 7 34 0 8,953,540 3,752 8,957,292 311,332 192,258 9,519,439 17,401 
Ilhnots 258 1,467 234 18,228,475 2,007,116 20,235,591 224,612,209 46,075,506 290,294,227 53,675 
Indtana 96 506 45 7,180,851 752,513 7,933,364 137,780,619 11,824,299 158,072,740 37,534 
Iowa 48 240 27 5,428,228 232,511 5,660,739 23,193,730 5,110,249 33,536,843 248,954 
Kansas 44 223 21 5,568,820 2,583,171 8,151,991 102,119,940 7,371,316 117,658,339 86,434 
Kentucky 61 494 60 13,606,273 437,860 14,044,133 160,630,831 17,041,020 19!,396,937 177,483 
LOUISiana 132 1,281 69 147,821,794 1,038,973 148,860,767 1,560,078,542 53,892,930 1,762,618,869 185,930 
Mame 2 4 0 6,029 2,453 8,482 8,005,992 0 8,014,463 0 
Maryland so 223 36 3,992,318 132,040 4,124,358 33,735,292 4,053,887 42,004,515 0 
Massachusetts 86 360 52 620,604 44,640 665,244 3,140,409 6,405,744 10,384,191 1,401 
M1chtgan 104 679 55 12,295,482 290,770 12,586,252 68,888,478 102,378,648 184,487,426 2I,431 
Mmnesota 54 175 51 472,427 3,1 I 1 475,538 505,820 205,778 1,296,660 4 
MISSISSippi 38 218 40 12,694,232 79,087 I2,773,319 198,939,835 3,858,053 215,184,731 9,835 
Missouri 112 553 88 14,947,833 401,901 15,349,734 88,072,868 37,367,152 139,818,581 31,252 
Montana 9 37 0 87,065 18,587 105,652 436,810 58,151 6!2,619 323 
Nebraska 19 77 10 1,930,166 4,305 1,934,471 3,523,664 1,913,577 7,384,385 54,947 
Nevada 15 41 11 2,400,670 29,430 2,430,!00 7,398,289 14,953 9,842,473 6,527 
New Hamp.shue 9 37 14 30,863 30,032 60,895 15,306,040 182,739 15,521,122 17,279 
New Jersey 232 1,144 169 7,829,079 1,068,310 8,897,389 159,943,534 58,590,419 226,465,823 54,597 
New Mexico 4 17 8 33,156 1,250 34,406 11,371 2,250 45,967 0 
New York 137 571 63 5,719,738 366,079 6,085,817 95,307,476 13,491,976 115,161,129 24,768 
North Carolina 129 708 91 32,475,407 1,185,449 33,660,856 375,245,123 47,646,908 454,23l,180 3,129,279 
North Dakota 4 12 8 250 0 250 200 1,108 1,608 0 
Oh10 275 1,465 200 30,621,467 6,027,879 36,649,346 177,158,047 58,594,420 272,028,935 57,892 
Oklahoma 34 140 20 11,159,256 53,367 I 1,212,623 38,671,234 292,512 50,147,842 43,307 
Oregon 33 135 18 1,351,214 2,505 1,353,719 19,144,069 328,357 20,806,580 119 
Pennsylvama 174 944 127 3,879,566 395,310 4,274,876 83,378,130 23,497,561 108,503,955 17,618 
Puerto Rtco 61 232 10 3,846,230 67,233 3,913,463 15,811,291 23,691,207 44,345,288 11,567 
Rhode Island 15 77 25 87,486 206 87,692 472,528 663,999 1,223,317 0 
South Carolina 98 635 94 11,037,662 532,273 11,569,935 203,546,248 46,793,640 262,971,728 211,508 
South Dakota I 8 0 327,250 0 327,250 1,403,000 107,864 1,876,794 0 
Tennessee 96 570 86 42,381,294 144,701 42,525,995 132,709,522 1 I,587,305 186,704,773 50,085 
Texas 353 2,961 274 I 92,978,481 9,248,340 202,226,821 2, 730,560,792 161,375,551 3,113,819,489 3,849,979 
Utah 22 77 19 704,294 1,573 705,867 1,732,810 437,742 2,607,566 1,120 
Vermont 1 8 0 13,248 0 13,248 91,192 5,450 107,961 0 
V1rg1ma 71 305 39 9,297,224 208,173 9,505,397 292,462,637 21,774,807 324,643,920 36,096 
Washmgton 38 129 19 I,548,356 305,705 1,854,061 47,498,047 447,036 49,305,658 410,222 
West Vtrgmia 39 398 10 18,080,942 593,162 18,674,104 266,860,761 36,979,022 322,581,703 37,063 
Wtsconsm 88 427 114 I,061,348 89,280 1,150,628 10,485,453 23,518,514 35,074,119 711 
Wyommg 8 48 10 8,262,552 594 8,263,146 1,801,801 26,855 10,089,260 0 

Total for SIC 3,855 21,098 2,810 754,336,100 30,842,063 785,178,163 8,334,203,727 898,856,881 10,032,390,027 9,417,895 
Code28 

Note On-site Releases from Sectton 5 of Form ROn-site Waste Management from Section 8 ofFmm R Off-site Releases from Section 6 (transfers off-stte to 
dtsposal) ofForm R Total Transfers Off-site for Further Waste Management from Sectton 6 ( excludmg tmnsfers off-stte to dtsposal) ofForm R Total 
Production-related Waste sums Section 8 (Current Year, Coluum B) of Form R, except· Non-production-related Waste (remedtaVcatastrophtc incidents) 
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Chapter~- TRI Data for Chemical Manufactu~ 
Table 6R7. The 15 Chemicals with the Largest Total On-site and OffRSite Releases, 1996: Chemical Manufacturing, 
SIC Code 28 (in Rank Order) 

Off-site 
On-site Land Releases Bei~IIW 

Surface Ilndetg[I!IIDd Injection RCRA Other Total Transfers Total On-
CAS Total Air Water Class I Class IT- Subtitle C On-site Land On-site Off-site to and Off-site 

Number Chemical Emissmns Discharges Wells VWells Landfills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

7664-41-7 Anunoma 80,117,508 3,673,351 22,370,883 192,283 425,318 709,001 107,488,344 875,871 108,364,215 
Nitrate compounds 271,349 52,991,156 39,398,312 250 0 252,836 92,913,903 1,063,493 93,977,396 

67-56-1 Methanol 39,338,505 781,457 23,656,675 0 1,908 403,078 64,181,623 1,212,076 65,393,699 
75-15-0 Carbon disulfide 60,152,700 66,151 3,788 0 0 270 60,222,909 19,097 60,242,006 

7664-38-2 Phosphonc acid 612,359 28,358,221 9,316 0 250 25,611,553 54,591,699 416,763 55,008,462 
74-85-1 Ethylene 31,368,678 22,190 0 0 0 0 31,390,868 2,953 31,393,821 
75-05-8 Acetomtnle 970,241 10,600 22,826,712 0 11 5 23,807,569 544,920 24,352,489 

Chrommm compounds 49,852 23,413 33,944 0 26,034 21,514,596 21,647,839 461,427 22,109,266 
115-07-! Propylene 19,966,587 83 0 0 0 370 19,967,040 1,044 19,968,084 

7697-37-2 Nitncaetd 1,273,268 170,657 17,483,860 0 513 14,199 18,942,497 287,553 19,230,050 
108-88-3 Toluene 15,011,903 23,173 154,308 2,600 119,079 4,340 15,315,403 487,821 15,803,224 

Manganese compounds 188,249 575,935 11,480 2,308 250 6,450,091 7,228,313 7,624,113 14,852,426 
107-21-l Ethylene glycol 3,010,513 474,268 7,698,571 0 821 224,868 11,409,041 2,027,535 13,436,576 

64-18-6 Formic aCid 2,023,649 80,119 ll,001,260 0 5 3,005 13,108,038 101,851 13,209,889 
7647-01-0 Hydrochloric acid 11,596,245 4,969 260,005 0 0 1,051 11,862,270 17,333 11,879,603 

Subtotal 265,951,606 87,255,743 144,909,114 197,441 574,189 55,189,263 554,077,356 15,143,850 569,221,206 

Total for SIC Code 28 392,434,100 90,420,803 200,317,453 197,441 2,689,697 68,276,606 754,336,100 30,842,063 785,178,163 

Note On-site Releases from Section 5 ofForm R Off-site Releases from Section 6 (off-site transfers to dtsposal) of Form R. 

Air emissions were the largest type of on- or off
site release reported by the chemical industry and 
the largest release for seven of the top 15 chemicals 
in this industry: ammonia, methanol, carbon 
disulfide, ethylene, propylene, toluene, and 
hydrochloric acid (see Table 6-7). The 257.6 
million pounds of air emissions of these seven 
chemicals were two-thirds (65.6%) of all air 
emissions in the sector. Nitrate compounds and 
phosphoric acid were discharged to surface waters 
in the largest amounts, 53.0 million pounds and 
28.4 million pounds, respectively. These two 
chemicals accounted for 90.0% of the sector's on
site releases to water. 

Nitrate compounds was also the largest chemical 
for injection to Class I wells, with 39.4 million 
pounds. Ammonia, methanol, and acetonitrile also 
had more than 20 million pounds each of such 
underground injection, and these four chemicals 
together (totaling 108.3 million pounds) 
represented 54.0% of the sector's underground 
injection to Class I wells. 

Forms in chemical manufacturing reported more 
phosphoric acid (25.6 million pounds) and 
chromium compounds (21.5 million pounds) in 

other on-site land releases than any other TRI 
chemical. These two chemicals accounted for 
69.0% of the sector's other on-site land releases. 
On-site disposal in RCRA subtitle C landfills was 
only 3.8% of all on-site land releases in the sector, 
and this category was led by ammonia with 425,000 
pounds. Manganese compounds were sent off-site 
for disposal (off-site releases) in the largest amount 
(7.6 million pounds); more ofthis chemical was 
released off-site than in all its on-site releases 
(totaling 7.2 million pounds). Manganese 
compounds accounted for 24.7% of all chemical 
manufacturing off-site releases. 

OSHA Carcinogens 

On- and off-site releases of chemicals designated as 
OSHA carcinogens totaled 65.1 million pounds, or 
8.3% of all releases in the chemical manufacturing 
sector in 1996, as shown on Table 6-8. (OSHA 
carcinogens and the bases for their designation 
appear in Box 2-4 in Chapter 2.) Two OSHA 
carcinogens had releases of more than 10 million 
pounds each: formaldehyde (11.9 million pounds) 
and dichloromethane (10.5 million pounds). The 
three carcinogens with the next largest releases in 
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Table 6-8. TRIOn-site and Off-site Releases of OSHA Carcinogens by 4-digit SIC Code, 1996: Chemical Manufacturing, 
SIC Code 28 (in Rank Order) 

Off-site 
On-site Land Releases Releases 

Surface Underground Injection RCRA Other Total Transfers Total On-
SIC Total Air Water Class I Classn- SubtltleC On-site Land On-site Off-site to and Off-site 
Code Industry Emissions Discharges Wells VWells Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Mulliplc within SIC 28 14,668,339 468,583 15,774,009 0 286,539 457,720 31,655,190 1,342,263 32,997,453 
2869 Industrial Otpnlc Chemicals, nee* 5,123,084 44,255 6,763,011 0 10,471 22,541 11,963,362 1,232,139 13,195,501 
2821 Plastics Mllterials & Resins 7,906,776 120,739 0 0 0 5,217 8,032,732 96,644 8,129,376 
2834 l'hann:~ceutical Prcpamtions 2,589,380 337 1,123,150 0 0 10,699 3,723,566 69,036 3,792,602 
2822 Synthetic Rubber 1,642,179 938 0 0 0 17,334 1,660,451 33,446 1,693,897 
2865 Cyclic erodes & Intermediates 1,010,827 5,911 10,400 0 0 712 1,027,850 391,569 1,419,419 
2899 Chemical Preparations, nee• 179,314 34 0 0 0 0 179,348 502,108 681,456 
2819 Industrial Inorganic Chemicals, nee• 40,140 2,220 0 0 13,181 444,289 499,830 138,264 638,094 
2879 Aarlculturnl Cl~Cmicals, nee• 471,431 1,586 73,406 0 755 538 547,716 81,01l 628,727 
2891 Adhc:shes&Scalants 598,335 0 0 0 0 8,096 606,431 564 606,995 
2851 Paints & Allied Products 460,100 754 0 0 0 4,250 465,104 12,671 477,775 
2833 Medicinals & Botanicals 448,557 9,545 0 0 0 200 458,302 5,000 463,302 
2824 Orpnic Fillets, Noncellulosic 92,724 0 19,091 0 0 0 111,815 3,300 115,115 
2812 Alkalies & Chlorine 80,746 9 0 0 0 0 80,755 8,736 89,491 
2843 Surface Active Agents 53,212 6 0 0 0 13 53,231 536 53,767 
2473 Nittogcnous Fertilizers 19,885 805 490 0 0 570 21,750 19,30P 41,050 
2842 Polishes & Samtation Goods 35,228 0 0 0 0 0 35,228 2,905 38,133 
2895 Carbon Black 35,900 5 0 0 0 0 35,905 5 35,910 
2813 tndmmal Gases 17,400 0 0 0 776 0 18,176 0 18,176 
2861 Gum & Wood Chcmi<:als · 4,794 250 0 0 0 0 5,044 0 5,044 
2875 fertilizers, Mix.ing Only 2,771 0 0 0 0 0 2,771 0 2,771 
2835 Dlllg!IOstic Substances 2,436 0 0 0 0 0 2,436 0 2,436 
2892 E:o:plosi\u 2,250 0 0 0 0 0 2,250 0 2,250 
2841 Soap & Other Detergents 2,161 0 0 0 0 0 2,161 0 2,161 
2836 Biological Products Exc. Diagnostic 1,950 0 0 0 0 0 1,950 0 1,950 
2816 lnorpmc Pigments 274 161 0 0 0 0 435 851 1,286 

Invalid SIC Code within SIC 28 762 0 0 0 0 0 762 0 762 
2844 Toilet Preparations 700 0 0 0 0 0 700 0 700 
2893 Printing Ink 502 0 0 0 0 0 502 5 507 

Subtotal 35,492,157 656,138 23,763,557 0 311,722 972,179 61,195,753 3,940,353 65,136,106 

Total for SIC Code 28 392,434,100 90,420,803 200,317,453 197,441 2,689,697 68,276,606 754,336,100 30,842,063 785,178,163 

Note: On-site Releases from Section 5 ofFonn R. Off-site Releases from Section 6 ( off-stte transfers to dtsposal) ofFonn R Forms with more than one 4-dtgit 
SIC code Y.ithin SIC code 28 are assigned to the ''multiple" category. 
*nee: not elsewhere classified. 

this sector were acrylamide (6.2 million pounds), 
styrene {5.2 million pounds}, and acrylonitrile (4.9 
million pounds). None of the OSHA carcinogens 
ranked among the top 15 TRI chemicals for total 
releases in this sector (presented in Table 6-7). 

Forms with multiple SIC codes in SIC 28 reported 
half of the OSHA carcinogen releases in the 
chemical manufacturing sector-33.0 million 
pounds, or 50. 7%. Miscellaneous industrial organic 
chemical man~facturing (SIC code 2869) accounted 
for another 13.2 million pounds, or 20.3%. Emissions 
to air were 14.7 million pounds for multiple codes and 
5.1 million pounds for miscellaneous industrial 
organic chemicals. Figure 6-7 shows the on- and off
site releases of the four-digit SIC codes with the 
largest OSHA carcinogen releases. 
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1996 TRI Chemicals in 
Waste for Chemical 
Manufacturing 

Table 6-9 and Figure 6-8 present waste 
management data for all chemical manufacturing 
industries. Production-related waste totaled 10.03 
billion pounds in 1996. 

Forms with multiple SIC codes within SIC 28 led 
all waste management categories in 1996. Forms 
reporting the miscellaneous industrial organic 
chemicals SIC code (2869) were second in all 
categories, except off-site recycling (where plastics 
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Figure 6-7. TRI On-site and Off-site Releases of OSHA Carcinogens, SIC 
Codes with Largest Totals, 1996: Chemical Manufacturing (SIC Code 28} 

Notes: On-site Releases from Section 5 of Form R. Off-site Releases from Section 6 (off-site transfers to disposal) of Form R Forms With more than one 4-dtgtt 
SIC code withm SIC code 28 are asstgned to the "multiple" category UIJ= Ullderground inJection 

Table 6-9. Quantities of TRI Chemicals in Waste by 4-digit SIC Code, 1996: Chemical Manufacturing, SIC Code 28 
(in Rank Order} 

Quantity Total 
Energy Energy Released Produl!llon-

SIC Recycled Rec<>very Treated Recycled Recovery Treated On-and related 
Code Industry Ou-site On-site On-s1te Off-stte Off .. site Off-site Off-site Wast<> 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Muluple WJtlun SIC 2& 1,782,454,512 616,054,351 1,625,579,937 105,373,291 137,039,894 120,186,512 379,660,246 4,766,348,743 
2869 Industnal Orgun1c Chemtcals, nee* 590,176,326 563,072,761 697,172,996 18,783,258 74,783,716 49,793,691 137,664,992 2,131,447,740 
2821 Plastics Matenals & Resmz 286,924,305 I 02,190,602 256,194,684 67,720,050 45,711,839 16,864,052 30,929,378 806,534,910 
2874 Phospbanc Ferllhzers 316,143,932 0 5,082,021 0 0 29 29,212,202 350,438,184 
2819 Industrial Inorgamc Chem•eals. nee* 121,761,254 11,623,000 108,879,027 8,464,006 304,681 8,389,844 39,339,627 298,761,439 
2879 Agncultural Chenucals, nee* 235,140,169 312,932 28,959,106 6,612,794 2,798,3()1 2,937,897 2,244,138 279,005,337 
2824 Orgarue Ftbets, Noncellulos•e 5,824,384 0 219,831,544 4,468,347 12,003 49,449 515,763 230,701,490 
2873 Nttrogenous Ferllbzers H7,479,132 7,287,494 17,837,640 910,518 0 199,773 46,124,547 189,839,104 
2865 Cycl"' crndes &. Intenne&atcs 57,690,916 22,222,730 45,173,380 4,2()3,666 4,527,167 2(),812,154 10,420,429 165,050,442 
2834 Pharmaceuttcal PreparatiOns 27,5()5,526 1,329,261 35,437,266 7,231,689 51,537,812 22,186,093 13,037,471 158,265,118 
2816 Inorgame Ptgments 22,341,985 0 99,478,119 515,583 9,500 1,877,824 18,986,210 143,209,221 
2822 Synthetlc Rubber 41,133,955 12,218,500 31,844,723 14,868,428 2,307,731 3,155,855 10,051,829 115,581,021 
2851 Pamts & Alhed Products 36,489,1!98 114,045 8,591,433 17,208,162 32,962,450 4,804,061 9,638,998 109,809,047 
2&33 Me&cmals & Botamcals 13,031,122 2,222,500 18,529,246 647,032 18,698,199 5,646,306 4,975,424 63,749,829 
2899 Chemtcal Preparations, nee• 35,520,982 976,540 3,630,486 752,911 1,970,260 3,730,664 3,839,531 50,421,374 
2895 Carbon Black 0 7,998,571 21,076,186 0 0 24 16,854,464 45,929,245 
2892 ExplOSIVes 26,283,771 0 9,906,301 7,300 0 30,589 1,465,639 37,693,600 
2823 Cellulosic Marunade F1bers 6,820,000 0 200,000 0 0 85 21,062,915 28,083,000 
2891 Adhestvcs & Sealants 6,862,357 796,479 414,786 960,450 3,875,872 1,492,714 2,401,799 16,804,457 
2861 Gum & Wood Chemteals 0 9,900 3,637,369 6,075 55,000 26,950 8,969,977 12,705,271 
2812 A1kalles &. Chlonne 522,299 0 9,687,273 18,222 1,588,333 31,105 649,176 12,496,408 
2893 Prmtmglnk 166,026 0 2,346,793 1,232,402 936,454 449,048 651,910 5,782,633 
2843 Surface Acuve Agents 639,549 0 1,832,387 46,855 755,608 564,152 829,817 4,668,368 
2813 Industnal Gases 99,517 0 1,942,301 9,260 165,302 75,362 806,491 3,098,233 
2875 Fernhzers, Mlxmg: Only 115,746 0 100 0 0 53,681 1,663,911 1,833,438 
2842 Pohshes &. Samlallon Goods 52,008 0 633,544 2,673 45,007 322,588 225,489 1,281,309 
2841 Soap & Other Detergents 37,279 () 314,509 255,659 20,111 230,686 61,033 919,277 

Invahd SIC Code WJtlun SIC 28 5,300 0 4,214 500,000 28,575 65,609 71,528 675,226 
2835 Dmgnosnc Substances 0 0 122,000 68,519 134,258 134,546 18,543 477,866 
2844 Totlel Preparaltons 100 0 39,242 0 60,778 209,819 159,401 469,340 
2836 B1ologtcal Products Exe Du1gnosue 24,464 0 148,634 0 26,669 52,527 57,063 309,357 

Total for SIC Code 28 3,731,246,814 1,348,429,666 3,254,527,247 260,867,150 380,355,520 264,373,689 792,589,941 10,032,390,027 

Note: Data from Section 8 of Form R Forms With more than one 4-dtgit SIC code Within SIC code 28 are assigned to the "multiple" category 
*nee· not elsewhere classified 

Non 
ProductJon .. 

related 
\Vaste 

Pounds 

4,627,743 
3,351,020 

106,630 
283,328 
146,108 
48,114 

0 
583,329 

22,971 
39,991 

575 
28,616 
10,206 

7S 
29,918 

0 
1,100 

0 
1,958 
1,210 

144 
105,730 

6,735 
9,089 

0 
13,192 

100 
10 
0 
0 
0 

9,417,895 

227 



.ter 6-1RI DatB for Chemical Manufacturing 

Off-site 
Waste 

Management 
9.0% 

Quantity 
Released 

7.9% 

On-site 
Waste 

Management 
83.1% 

Figure 6-8. Distribution of TRI Production
Related Waste, 1996: Chemical 
Manufacturing (SIC Code 28) 

Note: Data from Section 8 ofFonn R. 
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materials and resins, SIC code 2861 was second). 
Together, the multiple-codes group and the 
miscellaneous industrial organics chemicals 
industry accounted for 68.8% (6.90 billion pounds) 
of the sector's production-related waste (see Table 
6-9). 

For multiple-codes reporting, the largest quantities 
of chemicals in production-related waste were 
managed by on-site recycling, 1.78 billion pounds. 
On-site treatment followed with 1.63 billion 
pounds. These two categories of multiple-code 
reporting accounted for one third (34.0%) of all 
production-related waste reported by the chemical 
manufacturing sector. Distribution of production
related waste for the top industries in the sector 
appears in Figure 6-9. 

• Quantity Released 
lil Treated Off-s1te 

• Energy Recovery Off-s1te 
0 Recycled Off-site 

• Treated On-s1te 
111 Energy Recovery On-site 
111!1 Recycled On-s1te 

M.Jit. 2869 2821 2874 2819 2879 2824 2873 2865 2834 

Figure 6-9. Distribution of Production-related Waste, 1996: 
Chemical Manufacturing (SIC Code 28) 

Note: Data from Section 8 ofFonn R. Fonns with more than one 4-dtgtt SIC code wtthm SIC Code 28 are assigned to the "multiple" category. 
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Table 6-10. Current Year and Projected Quantities of TRI Chemicals in Waste, 1996-1998: Chemical Manufacturing, 
SICCode28 ' 

Current Year 1996 Projected 1997 Projected 1998 

Waste Management Activity Total Percent Total Percent Total Percent 
Pounds of Total Pounds of Total Pounds of Total 

On-site Waste Management 

Recycled On-site 3,731,246,814 372 4,037 ;270,795 39 0 4,239,492,141 396 

Energy Recovery On-site 1,348,429,666 13.4 1,424,116,977 138 1,393,016,262 13 0 

Treated On-site 3,254,527,247 32.4 3,288,538,187 318 3,506,074,427 32 7 

Off-site Waste Management 

Recycled Off-site 260,867,150 26 246,415,014 24 259,445,976 2.4 

Energy Recovery Off-site 380,355,520 3.8 339,566,297 3.3 337,139,694 3.1 

Treated Off-site 264,373,689 2.6 251,579,501 24 251,783,800 2.4 

Quantity Released On- and Off-site 792,589,941 7.9 765,539,089 74 724,066,248 68 

Total ProductiOn-related Waste 10,032,390,027 100.0 10,353,025,860 1000 10,711,018,5~8 1000 

for SIC Code 28 

Projected Change Projected Change Projected Change 
Waste Management Activity 1996-1997 1997-1998 1996-1998 

Percent Percent Percent 

On-site Waste Management 

Recycled On-site 82 50 13 6 

Energy Recovery On-site 56 -22 33 

Treated On-site 10 6.6 77 

Off-site Waste Management 

Recycled Off-site -55 53 -0 5 

Energy Recovery Off-site -10.7 -0.7 -11.4 

Treated Off-site -48 0.1 -4.8 

Quantity Released On- and Off-site -3.4 -5.4 -8 6 

Total Production-related Waste 32 35 68 

for SIC Code 28 

Note Current year and proJected year amounts are all taken from Section 8 of Form R for 1996 

Projected Quantities of TRI 
Chemicals in Waste 

Projections by the chemical manufacturing sector 
show that on-site recycling is expected to increase 
by 13.6% through 1998 and on-site treatment by 
7.7%. Off-site energy recovery is projected to 

decrease by 11.4% over that period and quantities 
released on- and off-site to decrease by 8.6%. Less 
than 5% change is expected in on-site energy 
recovery (3.3% increase) and off-site treatment 
(4.8% decrease). Current year and projected waste 
management data for chemical manufacturing are 
given in Table 6-10 and percentage changes are 
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Chemicals in Waste, 1996-1998: Chemical Manufacturing {SIC Code 28) 

Note: Current year and projected year amounts are all taken from Sectton 8 ofForm R for 1996 

illustrated in Figure 6-10. (As explained in Chapter 
2, facilities not only report current data but project 
waste management quantities for the next two years 
in their TRI submissions.) 

The projections indicate that quantities released 
would decrease from 7.9% of all production-related 
waste in 1996 to 6.8% in 1998, and on-site 
recycling would increase from 37.2% of the 
sector's production-related waste to 39.6%, as 
shown in Table 6-10. This points to possible 
improvement in managing TRI chemicals in waste, 
by moving up the waste management hierarchy. In 
that hierarchy, as explained in Chapter 2, recycling 
is the preferred management option for waste that is 
not prevented or cannot be prevented in the first 
place. 
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Source Reduction Activity 

Ofthe 21,098 forms reporting chemical 
manufacturing SIC codes, 3,940 (18.7%) forms 
indicated at least one source reduction activity 
implemented in 1996, as shown in Table 6-11. The 
largest number, 1 ,094, came from multiple-codes 
reporting, followed by 890 from manufacture of 
paints and varnishes (SIC code 2851). These were 
16.7% of the forms reporting multiple SIC codes 
within SIC code 28 and 29.9% of the forms for 
paints and allied products. Activities to reduce 
volatile organic chemicals in paint manufacture and 
in paint products are likely to account for the high 
standing of the paint industry in this regard. 
Improvements in operating practices and 
modifications in process were the highest 
categories in the s~ctor, among multiple-codes 
forms, and for paints and allied products. 
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Table 6-11. Number of Forms Reporting Source Reduction Activity, 1996: Chemical Manufacturing, SIC Code 28 
Category of Source Reduction Activity 

Forms Reporting Source Raw Surface 
Reduction Aett:£jbes Good Spill Material Process Cleaning Preparation Product 

SIC Total Percent of Operating Inventory and Leak Modift- Moddi· and and Modifi· 
Code Industry Forms All Forms Practices Control Prevention cations cations Degreasing Fmishing cations 

Number Number Percent Number Number Number Number Number Number Number Number 

2812 Alkaltes & Chlonne 63 14 222 0 1 7 2 4 0 0 0 
2813 Industnal Oases 122 21 221 8 1 6 I 12 3 0 1 
2816 Inorgamc P1gments 176 36 205 22 3 9 7 12 0 0 2 
2819 Industnallnorgamc Che!Olcals, nee* 828 135 16 3 56 1 48 4 68 2 0 1 
2821 Plasbcs Matenals & Resms 1,813 394 217 113 43 107 50 180 8 2 13 
2822 Synthebc Rubber 123 37 30 1 11 0 25 0 11 0 0 0 
2823 Cellulosic Manmade F1bers 12 4 33 3 1 0 1 0 2 0 0 0 
2824 Orgaruc Fibers, Noncellulosic 34 5 147 0 0 1 3 I 0 0 0 
2833 Medietnals & Botarucals 1!!0 34 18 9 14 1 9 5 15 3 ' 0 0 
2834 Phanneceubcal Preparabons '340 58 171 32 2 ll 9 30 3 2 3 
2835 D1agnosnc Substances 24 6 250 4 3 0 0 2 0 0 0 
2836 Bmlogtcal Products Exc D1agnosnc 13 2 154 1 0 0 0 1 0 0 0 
2841 Soap & Other Detergents 231 28 121 20 3 12 2 14 2 0 0 
2842 Polishes & SamtatJon Goods 423 76 180 40 11 26 16 18 10 0 17 
2843 Surface Active Agents 259 42 162 

. 
19 6 13 6 16 0 0 4 

2844 Toilet Preparanons 68 12 17.6 3 2 2 3 5 0 2 I 
2851 Pamts & Allted Products 2,974 890 29,9 448 192 162 191 325 86 2 209 
2861 Gum & Wood Che!Olcals 41 2 49 1 0 2 0 0 0 0 0 
2865 Cychc Crudes & Intermediates 667 97 145 35 1 44 4 • 50 0 0 2 
2869 Industnal Orgamc Chenucals, nee* 2,601 365 140 157 15 166 20 121 12 0 8 
2873 Nitrogenous Fertilizers 234 37 15 8 13 0 16 5 14 0 0 0 
2874 Phosphatic Fertthzers lOS 18 17.1 11 0 6 l 6 0 0 l 
2875 Fertthzers, Mixing Only 213 12 56 l 3 6 0 0 0 0 2 
2879 Agncultural Chemtcals, nee* 759 90 119 66 6 24 l 28 6 0 5 
2891 Adhesives & Sealants 615 141 22 9 46 36 39 29 38 11 I 21 
2892 Explosives 79 23 291 13 0 lO 1 4 0 0 0 
2893 Pnntlngink 254 59 232 14 28 6 24 13 5 0 16 
2895 Carbon Black 79 17 215 12 4 0 5 4 0 0 0 
2899 ChC!Olcal Preparations, nee* 1,186 180 15 2 90 30 37 25 66 14 0 16 

Multiple wtthm SIC 28 6,542 1,094 167 460 72 447 93 449 30 2 42 
Invalid SIC Code w1thm SIC 28 40 5 125 3 0 1 0 3 0 0 0 

Total for SIC Code 28 21,098 3,940 187 1,774 470 1,243 507 1,512 195 11 364 

Note: Forms w1th more than one 4-dtgtt SIC code wtthm SIC code 28 are ass1gtted to the "multiple" category 
*nee: not elsewhere c!ass1fied 

Year-to-Year 
Comparisons for 
Chemical Manufacturing 

1995-1996 TRI Data for Chemical 
Manufacturing 

On- and Off-site Releases 

From 1995 to 1996, on- and off-site releases 
reported by the chemical manufacturing sector 
decreased from 844.2 million pounds to 785.2 
million pounds, a reduction of 59.1 million pounds 
or 7 .0%. The largest reductio11, in both pounds and 
percent, occurred in reported underground injection, 
which decreased 34.5 million pounds, or 14. 7%. 

Reported air emissions were reduced by 29.5 
million pounds, or 7.0%; both fugitive and point 
source air emissions decreased. Increases were 
reported in surface water discharges (2.2 million 
pounds, a 2.5% increase), on-site land releases (1.5 
million pounds, or 2.2%), and off-site releases 
(transfers to disposal; 1.2 million pounds or 4.0% ). 
Table 6-12 presents 1995 and 1996 reporting by the 
chemical manufacturing sector, and Figure 6-11 
illustrates the changes by release type. 

Also indicated on Table 6-12 is a 2.5% decrease 
from 1995 to 1996 in the number of forms 
submitted by this industry. At the same time, Form 
A certification statements from chemical 
manufacturing increased 11.4%. (The Form A 
certification statement is explained in Chapter 1.) 
This may reflect more widespread awareness of the 
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Table 6·12. Comparison of TRI On-site and Off-site Releases, Other On-site Waste Management, and Transfers Off-site 
f! F h W I M f . SIC C d 28 or urt er aste Management, 1995-1996: Chemica anu acturmg, o e 

Change 
1995 1996 1995 to 1996 

Number Number Percent 

Total Facilities 3,905 3,855 -1.3 

Total Forms 21,644 21,098 -2.5 

FormRs 19,122 18,288 -4.4 

Form As 2,522 2,810 11.4 

Pounds Pounds Percent 

Og·site Releases 
Total Air Emissions 421,919,788 392,434,100 -70 

Fugitive Air 98,579,277 93,363,107 -5.3 

Point Source Air 323,340,511 299,070,993 -7.5 

Surface Water Discharges 88,184,358 90,420,803 2.5 

Underground Injection 235,053,481 200,514,894 -147 

On-site Land Releases 69,423,353 70,966,303 2.2 

Total On-site Releases 814,580,980 754,336,100 -7.4 

Off-:tite Relea~es 
Transfers Off-site to Disposal 29,651,233 30,842,063 4.0 

Total On- and Off-site Releases 844,232,213 785,178,163 -7.0 

QlbS! Qn-!lite W!Y!te Management 
Recycled On-site 3,324, 704,960 3,731,246,814 122 

Energy Recovery On-site 1,277,579,40 I 1,348,429,666 5.5 

Treated On-site 3,829,359,360 3,254,527,247 -15.0 

Total Other On-site Waste Management 8,431,643,721 8,334,203, 727 -1.2 

TJJU!§f~ Off-site for Further Waste Management 
Transfers to Recycling 236,051,192 256,639,247 8.7 

Transfers to Energy Recovery 410,316,527 378,369,918 -7.8 

Transfers to Treatment 158,936,820 154,280,145 -2.9 

Transfers to POTWs 114,761,842 109,463,055 -4.6 

Other Off-site Transfers ll7,929 104,516 -11.4 

Total Transfers Off-site for Further Waste Management 920,184,310 898,856,881 -2.3 

Note• On-site Rclea56 from Section 5 ofFonn Rand Off-site Releases from Sectton 6 (transfers off..stte to dtsposal) ofFonn R Other On-site Waste 
Management rrom Section 8 ofFonn R. Transfers Off-site for Further Waste Management from Sectmn 6 ( excludmg transfers off-site to disposal) ofFonn R 
Brcakdo\\n ofUnderground Injection and On-site Land Releases not reqUICed m 1995 Other Off-site Transfers are transfers reported wtthout a valid waste 
ltklllllgemcnt code. 

232 



Chaptsr6- TRI ,_for Chemical Man.,.cW. 

Air Surface Water Underground On-s1te Land Transfers 
Injection Releases Off-site 

to D1sposal 

Figure 6-11. Percentage Change in On-site and Off-site Releases, 
1995-1996: Chemical Manufacturing (SIC Code 28) 

Note: On-site Releases from Sectton 5 of Form Rand Off-site Releases from Section 6 (transfers off-stte to dtsposal) of Form R. Breakdown ofOn-81te 
Land Releases and Underground Injectionnotrequtred in 1995. 

Form A certification statement in its second year of 
availability. 

Other On-site Waste Management 

Chemical manufacturing reporting of on-site waste 
management also appears in Table 6-12. In 1995, 
on-site waste management in this sector totaled 
8.43 billion pounds, and in 1996, 8.33 billion 
pounds. This constituted a 1.2% decrease. Much 
greater change occurred, however, within the three 
waste management methods-a 12.2% increase in 
on-site recycling, from 3.32 billion pounds to 3.73 
billion pounds; a 5.5% increase in on-site energy 
recovery, from 1.28 billion pounds to 1.35 billion 
pounds; and, offsetting these, a 15.0% decrease in 
on-site waste treatment, from 3.83 billion pounds to 
3.25 billion pounds. 

Transfers Off-site for Further Waste 
Management 

Transfers off-site for further waste management 
decreased 21.3 million pounds (2.3%), from 920.2 
million pounds to 898.9 million pounds. Off-site 
recycling was the only waste management option 
with an increase, which was 20.6 million pounds 
more in 1996 than in 1995, an 8.7% increase. Off
site energy recovery had the largest decrease, 31.9 
million pounds (7 .8% decrease). Transfers to 
treatment decreased by 4. 7 million pounds and 
transfers to POTWs by 5.3 million pounds (2.9% 
and 4.6%, respectively). Table 6-12 provides these 
off-site transfer data for the two-year period. 

1988-1996 TRI Data for Chemical 
Manufacturing 

As explained in Chapter 3, comparisons from the 
1988 TRI baseline year to the current year rely on 
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the list of"core" TRI chemicals that were 
reportable, with the same reporting definition, in all 
years. These multi-year comparisons also review 
only the data elements that were collected in all 
years, which excludes from this section any 
analysis that distinguishes RCRA subtitle C 
landfills from other land releases as well as analysis 
based on the types of underground injection wells. 
On-site waste management data and transfers off
site to recycling and to energy recovery have been 
collected only since 1991; these data are included, 
but cannot be compared across the ful11988-1996 
period. 

The number of forms submitted with chemical 
industry SIC codes has remained relatively stable 
since 1988, decreasing just 0.4% through 1996. Use 
of the Form A certification statement, however, is 
evident in the 13.5% decrease in Form Rs since 
1988. Table 6-13 summarizes 1988-1996 reporting 
for the chemical manufacturing sector, illustrated in 
Figure 6-12. 

Since 1988, on- and off-site releases reported in this 
sector have decreased by half (5 1.0%), from 1.05 
billion pounds to 513.0 million pounds. This was a 
reduction of 534.7 million pounds. Much of this 
reduction occurred in air emissions, which 
decreased 315.9 million pounds or 54.0%. The 
largest percentage reduction occurred in surface 
water discharges-77.0%, or 108.0 million pounds. 
Underground injection decreased by 43.1 million 
pounds (27.1%), on-site land releases by 27.6 
million pounds (28.6%), and off-site releases 
(transfers to disposal) by 40.1 million pounds 
(60.3%). 

On-site waste management data were not collected 
in TRI before 1991. Table 6-13 presents these data 
for recent years. Since 1994, other on-site waste 
management has shown a slight increase, 0.3%, in 
the chemical manufacturing sector, an increase of 
18.0 million pounds. Much larger change has 
occurred in the three waste management methods 
within this category: On-site recycling decreased by 
164.4 million pounds from 1994 to 1996, a 
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reduction of 5.2%. On-site treatment also 
decreased, by 99.6 million pounds, or 4.0%. On-site 
energy recovery, however, increased by 282.0 
million pounds, a 30.0% increase. 

Off-site transfers to treatment and to POTW s 
decreased by 26.1% (45.1 million) and 49.8% (65.5 
million), respectively, from 1988 to 1996. Data for 
off-site transfers to recycling and energy recovery 
also were not collected until 1991; for the recent 
years shown in Table 6-13, these amounts 
fluctuated. 

Production in the chemical manufacturing sector 
increased through most of this period; employment 
has fluctuated, but has remained above 1988 levels 
in all years but one (1994). TRI facilities report 
absolute amounts of waste managed and of 
environmental releases, not those adjusted for 
changes in production levels. As production in the 
chemical manufacturing sector has increased, 
however, all types of releases have decreased (see 
Table 6-13). Overall, the sector's releases have 
decreased by half since TRI' s baseline year. 

Changes in SIC Codes 

As indicated in facility descriptions below, some 
facilities report different SIC codes over time. This 
may reflect new or discontinued lines of 
production, or it may represent a different 
understanding ofhow SIC code designations relate 
to a facility's business activities. These changes can 
contribute-sometimes largely-to apparent 
increases or decreases across comparison years in 
the amounts reported by the four-digit, or even two
digit, SIC codes. 

1988-1996 Data for Four-Digit 
Industries in Chemical Manufacturing 

Tables 6-14 through 6-16 present data by four-digit 
SIC codes in chemical manufacturing (SIC code 
28) for on- and off-site releases, other on-site waste 
management, and transfers off-site for further waste 
management. 



Table 6-13. Comparison ofTRI On-site and 01ff-site Releases, Other On-site Waste Management, and Transfers Off-site 
for Further Waste Management, 1988 and 1994-1996: Chemical Manufacturing, SIC Code 28 

Change 
1988 

1988 1994 1995 1996 to 1996 
Number Number Number Number Percent 

Total Facilities 3,673 3,704 3,643 3,619 -1.5 

Total Forms 17,048 17,717 17,335 16,977 -0.4 
FormRs 17,048 17,717 15,369 14,742 -13.5 
Form As NA NA 1,966 2,235 NA 

Pounds Pounds Pounds Pounds Percent 
On-site Releases 
Total Air Emissions 584,784,741 301,408,689 288,356,923 268,929,786 -54.0 

Fugittve Air 159,041,536 87,247,201 76,063,740 71,956,588 -54.8 
Point Source Air 425,743,205 214,161,488 212,293,183 196,973,198 -53.7 

Surface Water Discharges 140,266,541 26,512,984 24,573,671 32,250,242 -77.0 
Underground Injection 159,374,099 112,392,443 136,571,844 116,260,191 -27.1 
On-site Land Releases 96,789,189 71,848,513 66,421,814 69,148,399 -28.6 

Total On-site Land Releases 981,214,570 512,162,629 515,924,252 486,588,618 -50.4 

Off-site Releases 
Transfers Off-site to Disposal 66,567,653 25,320,056 23,676,003 26,454,493 -60.3 

Total On- and Off-site Releases 1,047, 782,223 537,482,685 539,600,255 513,043,111 -51.0 

Other On-site Waste Management 
Recycled On-site NA 3,162,659,917 2,745,605,831 2,998,270, 797 NA 
Energy Recovery On-site NA 941,022,092 1,161,480,350 1,222,975,556 NA 
Treated On-s1te NA 2,475,723,968 2,647,593,460 2,376,129,409 NA 

Total Other On-site Waste Management NA 6,579,405,977 6,554,679,641 6,597,375, 762 NA 

Transfers Off-site for Further Waste Management 
Transfers to Recycling NA 243,979,329 219,963,159 238,369,136 NA 
Transfers to Energy Recovery NA 352,005,525 385,420,395 351,356,029 NA 
Transfers to Treattnent 172,345,850 130,367,058 141,685,154 127,282,487 -261 
Transfers to POTWs 131,623,520 78,172,560 74,572,446 66,139,592 -49.8 
Other Off-site Transfers 16,517,434 426,569 117,679 12,748 -99.9 

Total Transfers Off-srte for Further Waste Management NA 804,951,041 821,758,833 783,159,992 NA 

Note Does not includedehsted chenucals, chemicals added m 1990, 1991, 1994, and 1995, and almnmum oxide, ammonia, hydrochlonc actd, and sulfunc actd On
site Releases from Sectton5 ofForm Rand Off-site Releases from Sectton 6 (transfers off-site to disposal) ofForm R. Other On-site Waste Management from 
Section 8 of Form R Transfers Off-site for Further Waste Management from Sectton 6 (excluding transfers off-stte to dtsposal) of Form R Breakdown of 
Underground Injection and On-site Land Releases not required before 1996. For 1994-1996, Other Off-site Transfers are transfers reported Without a valid waste 
management code. For 1988, Other Off-site Transfers are transfers reported Without a valid waste management code or codes not reqmred to be reported in 1988 
NA · not reqmred to be reported m that year. 
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Figure 6-12. Percentage Change in On-site and Off-site Releases, 1988-
1996: Chemical Manufacturing (SIC Code 28) 

Note: Docs not include de listed chemicals, chenucals added in 1990, 1991, 1994, and 1995, and aluminwn ox1de, anunorua, hydrochloric acid, and sulfuric ac1d. On
Jltc Rclca56 from Section 5 ofForm Rand Off-site Releases from Section 6 (transfers off-site to disposal) of Form R Breakdown of On-site Land Releases and 
Underground Injection not required before 1996. 

On- and Off-site Releases 

Forms with multiple SIC codes in SIC code 28 
reported a net decrease of293.2 million pounds in 
on- and off-site releases from 1988 to 1996, a 
56.2% reduction (see Table 6-14). Decreases in on
site release media for this group ranged from a 
35.5% reduction in land releases to a 79.0% 
decrease in surface water discharges. Off-site 
releases (transfers to disposal) for multiple codes in 
SIC code 28 decreased 75.5%. 

The second largest reduction in on-and off-site 
releases was reported in miscellaneous industrial 
organic chemical production (SIC code 2869), a 
decrease of 66.1 million pounds, or 41.2%. Most of 
this reduction appeared in air emissions, which 
were 50.7 million pounds less in 1996 than in 1988 
(decrease of 57.2%). 

236 

The industry with the greatest increase in on- and 
off-site releases from 1988 to 1996 was gum and 
wood chemical production (SIC code 2861), which 
had relatively little reporting in 1988. This 
industrial organic category increased by 8.5 million 
pounds, and most of the increase occurred in 
reporting of air emissions. 

Table 6-14 summarizes release data for 1988 and 
1994-1996 for all four-digit SIC codes in chemical 
manufacturing. 

Other On-site Waste Management 

In other on-site waste management, an agricultural 
chemical industry reported the largest decrease 
since 1994 (these data were not collected in 1988). 
This was production of phosphatic fertilizers (SIC 
code 2874), with a reduction of 139.6 million 
pounds, or 33.7%. In this industry, on-site treatment 
decreased 259.9 million pounds for 1994-1996, 



Chapter6- TRJ Data for Chemical Manufioctun~ 
Table 6-14. TRIOn-site and Off-site Releases by 4-digit SIC Code, 1988 and 1994-1996: Chemical Manufacturing, 
SIC Code 28 

Off-site 
On-site Releases Releases 

Surfaee Total Transfers Total On-
SIC Total Air Water Underground Releases On-site Off-site to and Off-site 
Code Industry Year Emissions Discharges Injection to Land Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2812 Alkalies & Chlonne 96 349,893 184 0 159,564 509,641 8,793 518,434 
95 209,077 18,984 0 5,780 233,841 188 234,029 
94 359,777 245 0 142 360,164 389 360,553 
88 857,579 8,636 0 9,702 875,917 40,735 916,652 

2813 Industrial Gases 96 355,151 4,976 0 2,689 362,816 0 362,816 
95 352,392 2,086 0 0 354,478 29,470 383,948 
94 162,895 2,101 0 0 164,996 21,100 186,096 
88 728,866 6,437 3,563 0 738,866 28,701 767,567 

2816 Inorganic Pigments 96 8,733,593 384,030 0 3,255,125 12,372,748 4,441,778 16,814,526 
95 8,703,214 161,591 0 3,806,845 12,671,650 2,437,262 15,108,912 
94 9,223,873 112,174 500 2,580,000 11,916,547 2,209,274 14,125,821 
88 21,899,938 25,993 6,500,000 3,602,527 32,028,458 4,491,486 36,519,944 

2819 Industrial Inorgantc Chemtcals, nee* 96 4,276,137 240,331 0 23,393,206 27,909,674 2,928,517 30,838,191 
95 4,951,230 24,461 0 21,436,265 26,411,956 3,487,878 29,899,834 
94 5,627,638 121,ll5 0 20,606,295 26,355,048 3,255,091 29,610,139 
88 16,788,211 295,253 31,618 17,325,871 34,440,953 11,050,974 45,491,927 

2821 Plastics Matenals & Resms 96 24,127,141 585,634 0 25,687 24,738,462 741,364 25,479,826 
95 24,010,059 595,425 0 196,778 24,802,262 1,219,756 26,022,018 
94 24,490,800 623,654 0 24,044 25,138,498 1,017,120 26,155,618 
88 45,267,692 1,226,439 86,000 72,537 46,652,668 2,205,805 48,858,473 

2822 Synthehc Rubber 96 5,622,330 5,098 222,400 22,039 5,871,867 121,169 5,993,036 
95 5,131,941 4,935 0 14,026 5,150,902 168,397 5;319,299 
94 6,968,680 46,643 0 27,770 7,043,093 142,123 7,185,216 
88 14,864,643 21,618 0 28,867 14,915,128 713,212 15,628,340 

' 
2823 Cellulosic Manmade F1bers 96 20,322,125 47,400 0 644,435 21,013,960 0 21,013,960 

95 25,972,265 51,800 0 265 26,024,330 830,000 26,854,330 
94 24,432,265 48,150 0 0 24,480,415 1,407,400 25,887,815 
88 40,431,047 71,339 0 3,576,750 44,079,136 56,000 44,135,136 

2824 Organic Fibers, Noncellu1osic 96 ~ 446,886 69 24,341 0 471,296 41,640 512,936 
95 898,444 14,735 14,760 750 928,689 86,554 1,015,243 
94 779,355 16,000 72,005 750 868,ll0 20,154 888,264 
88 3,151,229 88,176 25,455 750 3,265,610 164,195 3,429,805 

2833 Medicma1s & Botanicals 96 1,290,867 42,426 0 200 1,333,493 27,365 1,360,858 
95 1,144,006 24,668 0 346 1,169,020 38,493 1,207,513 
94 2,020,032 38,138 0 160 2,058,330 36,030 2,094,360 
88 8,633,996 4,838,145 0 102,654 13,574,795 1,229,709 14,804,504 

2834 Pharmaceutical Preparations 96 4,737,ll0 158,403 5,383,115 14,477 10,293,105 155,785 10,448,890 
95 6,687,408 132,049 8,405,770 20 15,225,247 100,519 15,325,766 
94 7,964,088 414,194 6,746,235 20 15,124,537 347,938 15,472,475 
88 20,315,322 56,524 3,643,650 11,960 24,027,456 1,912,858 25,940,314 

2835 Diagnostic Substances 96 16,728 0 0 0 16,728 1,100 17,828 
95 45,261 0 0 0 45,261 0 45,261 
94 16,253 0 0 0 16,253 0 16,253 
88 69,542 4,749 0 0 74,291 0 74,291 

2836 BIOlogical Products Exc. Diagnostic 96 ll,458 0 0 0 11,458 0 ll,458 
95 8,653 0 0 0 8,653 750 9,403 
94 5,174 0 0 0 5,174 0 5,174 
88 10,150 0 0 0 10,150 750 10,900 

Note. On-site Releases from Section 5 ofForm Rand Off-site Releases from Section 6 (transfers off-site to disposal) of Form R Fonns wtth more than one-4-chgit 
SIC code withm SIC code 28 are asstgned to the "mulhple" categncy. 
*nee: not elsewhere classtfied. 
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Table 6·14. TRIOn-site and Off-site Releases by 4-dlglt SIC Code, 1988 and 1994-1996: Chemical Manufacturing, SIC 
Code 28. Continued 

Off-site 
On-site Releases Releases 

Surface Total Transfers Total On-
SIC Total Air Water Underground Releases On-site Off-site to and Off-site 
Code Industry Year Emissions Discharges Injection to Land Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2841 Soap & Other Detergents 96 36,863 0 0 4,068 40,931 3,074 44,005 
95 352,104 250 0 5 352,359 186,548 538,907 
94 215,685 0 0 10 215,695 161,112 376,807 
88 377,176 500 0 3,264 380,940 247,864 628,804 

2842 Polishes & Sanitation Goods 96 223,850 515 0 1,260 225,625 13,165 238,790 
95 196,491 750 0 500 197,741 17,677 215,418 
94 226,378 1,277 0 1,003 228,658 16,801 245,459 
88 753,382 1,000 0 1,000 755,382 157,687 913,069 

28<13 SUflhce Active Agents 96 400,831 7 21,312 290 422,440 5,681 428,121 
95 979,054 17 19,539 31 998,641 9,513 1,008,154 
94 981,722 178 15,348 33,996 1,031,244 19,730 1,050,974 
88 1,842,271 59,763 0 500 1,902,534 127,390 2,029,924 

2844 Toilet Preparations 96 50,387 90 0 4,750 55,227 62,239 117,466 
95 41,170 250 0 1,300 42,720 50,478 93,198 
94 28,685 250 0 875 29,810 30,700 60,510 
88 106,841 293 0 250 107,384 40,114 147,498 

2851 Paints & Allled Products 96 8,282,377 2,542 0 29,064 8,313,983 595,936 8,909,919 
95 8,736,423 337 0 18,693 8,755,453 672,563 9,428,016 
94 9,867,259 3,828 0 14,633 9,885,720 678,799 10,5p4,519 
88 20,322,888 425,062 750 22,836 20,771,536 4,867,860 25,639,396 

2861 Gum & Wood Chemicals 96 8,904,577 751 0 0 8,905,328 500 8,905,828 
95 7,519,835 750 0 0 7,520,585 0 7,520,585 
94 7,522,855 1,005 0 0 7,523,860 0 7,523,860 
88 349,380 3,500 0 1,850 354,730 2,600 357,330 

2865 Cyclic Crudes & Intermediates 96 4,804,610 54,237 2,644,000 68,177 7,571,024 1,103,358 8,674,382 
95 4,162,154 175,688 3,045,300 73,358 7,456,500 1,131,449 8,587,949 
94 4,967,713 224,092 4,466,154 191,861 9,849,820 1,030,857 10,880,677 
88 10,683,698 122,517 66,557 103,684 10,976,456 866,192 11,842,648 

2869 Industrial Organic Chemicals, nee• 96 37,979,817 275,680 48,825,414 508,435 87,589,346 6,940,586 94,529,932 
95 36,794,081 360,930 52,147,291 564,642 89,866,944 4,988,362 94,855,306 
94 41,701,804 443,340 39,000,641 736,179 81,881,964 3,869,933 85,751,897 
88 88,675,121 1,214,359 64,050,959 837,095 154,777,534 5,900,926 160,678,460 

2873 Nitrogenous Fertilizers 96 3,191,124 118,464 725 13,826 3,324,139 334,206 3,658,345 
95 3,096,652 175,847 6,848 ll,419 3,290,766 214,991 3,505,757 
94 2,844,898 258,550 1,637 134,296 3,239,381 55,819 3,295,200 
88 10,646,761 558,096 383 156,668 11,361,908 9,000 ll,370,908 

2874 Phosphatic Fertilizers 96 126,079 2,947,246 0 16,865,765 19,939,090 1,010 19,940,100 
95 152,050 17,926 0 17,673,379 17,843,355 1,010 17,844,365 
94 91,868 1,166,821 0 23,321,961 24,580,650 515 24,581,165 
88 99,235 843,836 0 33,710,082 34,653,153 88,769 34,741,922 

2875 Fertillzcn, Mixing Only 96 25,294 3,000 0 2,158 30,452 2,000 32,452 
95 33,050 3,365 0 3,250 39,665 8,066 47,731 
94 35,814 2,510 0 3,000 41,324 6,538 47,862 
88 30,249 2,750 0 111,137 144,136 16,422 160,558 

2879 Agricultural Chemicals, nee• 96 1,223,687 12,276 510,696 13,326 1,759,985 176,286 1,936,271 
95 1,174,838 11,843 470,876 3,125 1,660,682 123,289 1,783,971 
94 1,321,040 8,ll3 556,363 2,937 1,888,453 366,341 2,254,794 
88 2,830,376 61,412 708,023 6,374 3,606,185 2,153,370 5,759,555 

Note: On-site Releases ftom Section 5 ofForm Rand Off-site Releases ftom Section 6 (transfers off-s1te to diSposal) ofForm R Forms With more than one-4-dlgtt 
SIC code within SIC code 28 are assigned to the "multiple" category 
*nee: not elsewhere classified. 
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Chapter 6-TRI Data for Chemical Manufacturi. 

Table 6·14. TRI On-site and Off-site Releases by 4-digit SIC Code, 1988 and 1994-1996: Chemical Manufacturing, SIC 
Code 28, Continued 

Off-site 
On-site Releases Releases 

Surfaee Total Transfers Total On-
SIC Total Air Water Underground Releases On-site Off-site to and Off-site 
Code Industry Year Emissions Discharges Injection to Land Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2891 Adhestves & Sealants 96 1,844,806 2 0 10,086 1,854,894 81,180 1,936,074 
95 2,061,388 1,155 0 550 2,063,093 93,933 2,157,026 
94 2,034,770 785 0 550 2,036,105 347,171 2,383,276 
88 2,979,592 5,000 0 16,134 3,000,726 307,893 3,308,619 

2892 ExplosiVes 96 182,587 25,788 0 500 208,875 250 209,125 
95 82,441 18,015 0 750 101,206 5,052 106,258 
94 125,577 16,606 0 601 142,784 3,413 146,197 
88 334,923 45,663 0 97,899 478,485 736 479,221 

2893 Pnntinglnk 96 600,939 1 0 500 601,440 1,249 602,689 
95 848,ll4 8 0 253 848,375 26,486 874,861 
94 940,786 121 0 250 941,157 31,564 972,721 
88 1,478,224 1,073 0 540 1,479,837 549,106 2,028,943 

2895 Carbon Black 96 16,852,992 760 0 0 16,853,752 755 16,854,507 
95 17,814,340 760 0 0 17,815,100 755 17,815,855 
94 20,084,024 760 0 0 20,084,784 1,510 20,086,294 
88 13,445,853 3,000 0 0 13,448,853 0 13,448,853 

2899 Chemtcal Preparations, nee'" 96 1,769,488 8,864 2,308 318,298 2,098,958 2,265,053 4,364,011 
95 2,087,379 1,800 0 2,008 2,091,187 895,828 2,987,015 
94 2,001,227 8,979 0 86,945 2,097,151 1,029,219 3,126,370 
88 3,040,466 9,551 140,996 65,295 3,256,314 1,156,953 4,413,267 

Multiple Withm SIC Code 28 96 112,088,232 27,331,468 58,625,880 23,790,470 221,836,050 6,400,453 228,236,503 
95 124,008,313 22,773,231 72,461,460 22,607,476 241,850,480 6,848,481 248,698,961 
94 124,278,507 22,953,335 61,533,560 24,080,235 232,845,637 9,073,022 241,918,659 
88 247,972,949 130,163,280 80,334,325 36,912,791 495,383,345 26,078,225 521,461,570 

Invahd SIC Code wtthtn SIC 28 96 51,827 0 0 4 51,831 1 51,832 
95 103,096 15 0 0 103,111 2,255 105,366 
94 87,247 20 0 0 87,267 140,393 227,660 
88 5,797,141 102,571 3,781,820 10,172 9,691,704 2,102,121 ll,793,825 

Total for SIC Code 28 96 268,929,786 32,250,242 116,260,191 69,148,399 486,588,618 26,454,493 513,043,111 
95 288,356,923 24,573,671 136,571,844 66,421,814 515,924,252 23,676,003 539,600,255 
94 301,408,689 26,512,984 112,392,443 71,848,513 512,162,629 25,320,056 537,482,685 
88 584,784,741 140,266,541 159,374,099 96,789,189 981,214,570 66,567,653 1,047,782,223 

Note· On-site Releases from Section 5 of Form Rand Off-site Releases from Section 6 (transfers off-stte to disposal) ofForm R. Forms With more than one-4-digit 
SIC code withm SIC code 28 are assigned to the "multiple" category. 
*nee: not elsewhere classified 

partly offset by a 120.2 million pound increase in 
on-site recycling. (See Table 6-15.) Plastics 
materials and resins (SIC code 2821) had the 
second-largest decrease, 137.9 million pounds or 
18.8%. On-site recycling of 144.4 million pounds 
less in 1996 than in 1994 accoupted for this 
reduction. No other industry reduced its other on
site waste management by more than 100 million 
pounds from 1994 to 1996. 

Miscellaneous industrial organics (SIC code 2869) 
reported the largest increase in on-site waste 
management from 1994 to 1996,255.7 million 
pounds, or 21.0%, followed by multiple codes with 
96.7 million pounds, or 3.1 %. (These were the 
groups ranking second and first, respectively, for 
decreases in on and off-site releases since 1988.) 
For miscellaneous industrial organics (SIC code 
2869), all on-site waste management methods 
increased (34.5 million pounds recycled, 184.4 
million pounds burned for energy recovery, and 



~6- TRI Data for Chemical Manufacturing 

Table 6-15. TRI Other On-site Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Chemical Manufacturing, 
SICCode28 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 
Code Industry Year On-site On-site On-site Management 

Pounds Pounds Pounds Powtds 

2812 Alkalies & Chlorine 96 517,179 0 9,221,223 9,738,402 
95 866,310 0 9,239,585 10,105,895 
94 1,929,134 0 7,661,577 9,590,711 
88 NA NA NA NA 

2&13 Industrial Gases 96 90,142 0 848,924 939,066 
95 160,618 0 563,229 723,847 
94 115,669 0 688,908 804,577 
88 NA NA NA NA 

2816 Inorganic Pigments 96 8,835,185 0 39,040,454 47,875,639 
95 52,421,329 0 39,245,139 91,666,468 
94 106,211 0 34,927,376 35,033,587 
88 NA NA NA NA 

2819 Industrial Inorganic Chemicals, nee* 96 88,585,575 11,623,000 46,038,317 146,246,892 
95 89,751,430 3,757,000 78,708,610 172,217,040 
94 90,598,190 10,939,000 72,447,775 173,984,965 
88 NA NA NA NA 

2821 Plastics Materials & Resms 96 285,437,883 96,161,214 213,217,148 594,816,245 
95 268,141,314 78,784,152 211,380,712 558,306,178 
94 429,839,410 82,144,669 220,695,428 732,679,507 
88 NA NA NA NA 

2822 Synthetic Rubber 96 41,133,955 9,077,700 15,158,012 65,369,667 
95 41,577,648 624,140 7,441,637 49,643,425 
94 38,276,477 516,240 4,800,983 43,593,700 
88 NA NA NA NA 

2823 Cellulosic Manmade Fibers 96 6,820,000 0 200,000 7,020,000 
95 9,980,000 0 450,000 10,430,000 
94 7,900,000 0 200,000 8,100,000 
88 NA NA NA NA 

2824 Organic Fibers, Noncellulosic 96 5,824,384 0 219,291,544 225,115,928 
95 34,545,304 474,140 252,319,809 287,339,253 
94 22,403,675 231,040 284,596,399 307,231,114 
88 NA NA NA NA 

2833 Medicinals & Botanicals 96 12,855,822 2,122,300 7,687,640 22,665,762 
95 5,632,383 2,242,900 6,208,128 14,083,411 
94 6,032,477 1,490,000 5,475,453 12,997,930 
88 NA NA NA NA 

2834 Pharmaceutical Preparations 96 20,335,443 1,248,818 8,805,574 30,389,835 
95 18,423,181 1,527,141 12,690,793 32,641,115 
94 14,916,317 1,602,778 15,223,405 31,742,500 
88 NA NA NA NA 

2835 Diagnostic Substances 96 0 0 122,000 122,000 
95 0 0 91,090 91,090 
94 454 0 51,500 51,954 
88 NA NA NA NA 

Note, DatA from Section 8 of Form R. Forms with more than one-4-digit SIC code Wlthtn SIC code 28 are assigned to the "multiple" category 
*ne<: not elsewhere classified. 
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Chapter 6- TRI Data for Chemical Manufacturi~ 
Table 6-15. TRI Other On-site Waste Management by 4-diglt SIC Code, 1988 and 1994-1996: Chemical Manufacturing, SIC 
Code 28, Continued 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 
Code Industry Year On-site On-site On-site Management 

Pounds Pounds Pounds Pounds 

2836 Btological Products Exc. Diagnostic 96 24,464 0 148,634 173,098 
95 26,371 0 200,909 227,280 
94 0 0 231,568 231,568 
88 NA NA NA NA 

2841 Soap & Other Detergents 96 19,611 0 193,499 213,110 
95 24,801 0 325,163 349,964 
94 30,641 0 361,580 392,221 
88 NA NA NA NA 

2842 Polishes & Sanitation Goods 96 47,439 0 555,871 603,310 
95 49,783 0 1,047,533 1,097,316 
94 145,860 0 356,911 502,771 
88 NA NA NA NA 

2843 Surface Active Agents 96 639,549 0 292,963 932,512 
95 618,838 0 384,863 1,003,701 
94 673,251 0 443,719 1,116,970 
88 NA NA NA NA 

2844 Toilet Preparattons 96 100 0 1,000 '1,100 
95 5,341 0 91 5,432 
94 5,104 0 92,633 97,737 
88 NA NA NA NA 

2851 Pamts & Allied Products 96 36,470,885 ll4,045 8,554,884 45,139,814 
95 38,800,995 102,481 7,759,189 46,662,665 
94 38,037,709 79,619 5,915,323 44,032,651 
88 NA NA NA NA 

2861 Gmn & Wood Cheuncals 96 0 9,900 3,631,369 3,641,269 
95 0 13,500 51,023 64,523 
94 23,000 13,500 228,925 265,425 
88 NA NA NA NA 

2865 Cyclic Crudes & Intennedtates 96 43,447,651 ll,232,987 34,054,085 88,734,723 
95 43,658,776 ll,919,756 25,053,974 80,632,506 
94 47,903,702 22,630,002 27,221,973 97,755,677 
88 NA NA NA NA 

2869 Industrial Organic Chemtcals, nee* 96 429,710,927 537,624,985 506,812,851 1,474,148,763 
95 375,107,848 497,899,802 494,409,694 1,367,417,344 
94 395,206,881 353,184,000 470,049,097 1,218,439,978 
88 NA NA NA NA 

2873 Nttrogenous FertiliZers 96 867,416 564,598 1,135,923 2,567,937 
95 496,264 608,174 1,152,971 2,257,409 
94 692,794 608,273 1,120,706 2,421,773 
88 NA NA NA NA 

2874 Phosphattc F erttltzers 96 270,473,032 0 4,282,753 274,755,785 
95 164,801,788 0 228,668,000 393,469,788 
94 150,232,388 0 264,154,500 414,386,888 
88 NA NA NA NA 

Note Data from Sectton 8 ofFonn R Forms wrth more than one-4-<hgtt SIC code withm SIC code 28 are asstgned to the ''multiple" category. 
*nee: not elsewhere classified 
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-ter6-TRI Data for Chemical Manufacturing 

Table 6•15. TRI Other On-site Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Chemical Manufacturing, SIC 
Code28.Contlnued 

Energy Total Other 
SIC .Recycled Recovery Treated On-site Waste 
Code Industry Year On-site On-site On-site Management 

Pounds Pounds Pounds Pounds 

2875 Fertilizea-s, Mixing Only 96 15,856 0 100 15,956 
95 24,352 0 3,806 28,158 
94 24,877 0 3,084 27,961 
88 NA NA NA NA 

2879 Agricultural Chemicals, nee* 96 232,709,918 312,932 20,684,378 253,707,228 
95 208,677,688 378,989 21,684,474 230,741,151 
94 206,671,578 0 18,264,876 224,936,454 
88 NA NA NA NA 

2891 Adhesives & Sealants 96 6,807,371 796,479 400,559 8,004,409 
95 3,593,710 529,784 451,242 4,574,736 
94 4,038,024 967,107 560,283 5,565,414 
88 NA NA NA NA 

2892 Explosives 96 11,890,000 0 9,680,931 21,570,931 
95 40,580,000 0 12,193,969 52,773,969 
94 22,504,730 0 7,123,725 29,628,455 
88 NA NA NA NA 

2893 Printing Ink 96 165,026 0 2,346,664 2,511,690 
95 205,085 0 1,955,363 2,160,448 
94 296,853 0 1,768,414 2,065,267 
88 NA NA NA NA 

2895 Carllon Black 96 0 7,998,571 20,142,170 28,140,741 
95 0 6,289,183 25,719,596 32,008,779 
94 0 3,023,543 19,732,590 22,756,133 
88 NA NA NA NA 

2899 Chemical Preparations, nee* 96 33,905,171 350,540 2,122,426 36,378,137 
95 30,913,108 205,760 1,950,013 33,068,881 
94 46,854,142 1,144,755 1,782,515 49,781,412 
88 NA NA NA NA 

Multiple within SIC Code 28 96 1,460,635,513 543,737,487 1,201,453,299 3,205,826,299 
95 1,314,597,803 556,123,448 1,205,561,430 3,076,282,681 
94 1,637,112,600 462,447,566 1,009,542,321 3,109,102,487 
88 NA NA NA NA 

Invalid SIC Code within SIC 28 96 5,300 0 4,214 9,514 
95 1,923,763 0 681,425 2,605,188 
94 87,769 0 421 88,190 
88 NA NA NA NA 

Total for SIC Code 28 96 2,998;270,797 1,222,975,556 2,376,129,409 6,597,375,762 
95 2, 745,605,831 1,161,480,350 2,647,593,460 6,554,679,641 
94 3,162,659,917 941,022,092 2,475,723,968 6,579,405,977 
88 NA NA NA NA 

Note: Octta from Section 8 ofFonn R. Fonns with more than one-4-dtgit SIC code withm SIC code 28 are assigned to the "multiple" category . 
., nee: not elsewhere classified. 
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Table 6-16. TRI Transfers Off-site for Further Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Chemical 
Manufacturing, SIC Code 28 

Total Transfers 
Transfers Other Off-site for 

SIC Transfers to Energy Transfers to Transfers Off-site Further Waste 
Code ludnstry Year to Recycling Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

2812 Alkalies & Chlorine 96 7,935 1,588,333 28,768 250 0 1,625,286 
95 3,533 0 12,329 35,401 0 51,263 
94 0 0 13,765 0 0 13,765 
88 NA NA 44,745 32,362 0 NA 

2813 lndustna1 Gases 96 9,260 167,302 ll5,533 0 0 292,095 
95 58,137 100,000 224,603 0 0 382,740 
94 15,000 30,000 21,240 277 0 66,517 
88 NA NA 107,808 3,332 0 NA 

' 2816 Inorganic Pigments 96 483,443 0 75,779 10,696' 0 569,918 
95 525,379 611 219,569 11,357 0 756,916 
94 419,858 1,118 286,172 11,304 0 718,452 
88 NA NA 384,736 737,935 395,314 NA 

2819 Industrial Inorgamc Chermcals, nee* 96 5,704,944 298,325 7,165,638 172,880 250 13,342,037 
95 3,311,633 268,287 4,031,316 211,194 0 7,822,430 
94 3,606,542 154,379 4,329,959 137,278 0 8,228,158 
88 NA NA 1,912,334 846,238 84,619 NA 

2821 Plastics Matena1s & Resins 96 61,397,915 41,777,048 7,845,595 3,150,700 0 114,171,258 
95 35,194,147 35,713,502 23,067,200 4,017,043 130 97,992,022 
94 56,746,257 34,453,498 10,898,145 2,871,190 828 104,969,918 
88 NA NA 19,260,090 4,642,893 473,610 NA 

2822 Synthetic Rubber 96 8,362,060 964,314 2,390,609 100,329 0 11,817,312 
95 7,478,112 15,283,874 265,044 19,067 0 23,046,097 
94 8,144,060 1,023,619 1,977,787 20,469 0 11,165,935 
88 NA NA 857,449 21,807 0 NA 

2823 Cellu1osic Manmade Fibers 96 0 0 0 85 0 85 
95 0 0 0 250 0 250 
94 0 0 0 250 0 250 
88 NA NA 20,460 0 0 NA 

2824 Orgamc Fibers, Noncellu1osic 96 4,468,347 2,063 250 43,560 0 4,514,220 
95 4,899,058 259,379 825 45,649 0 5,204,911 
94 14,000 2,932 17,642 365 0 34,939 
88 NA NA 65,629 68,266 0 NA 

2833 Medicmals & Botamcals 96 497,460 17,478,404 2,266,869 4,985,431 0 25,228,164 
' 95 1,035,688 9,601,486 4,644,196 6,130,334 0 21,411,704 
' 94 2,033,469 9,627,810 7,164,891 6,355,570 0 25,181,740 

88 NA NA 10,986,850 6,255,279 0 NA 

2834 Phar!Daceuttcal Preparations 96 6,915,155 45,646,574 19,180,835 3,202,517 1,926 74,947,007 
95 9,047,881 45,675,723 13,794,672 2,249,105 11,899 70,779,280 
94 11,596,555 36,739,730 12,083,437 3,281,710 590 63,702,022 
88 NA NA 3,334,700 3,144,131 4,888,730 NA 

2835 Dtagnos!Ic Substances 96 68,619 128,788 77,788 ,32,263 0 307,458 
95 7,496 102,781 95,609 36,165 0 242,051 
94 56,878 18,640 34,800 53,274 0 163,592 
88 NA NA 3,766 392,764 0 NA 

2836 Btological Products Exc Diagnostic 96 3,980 51,247 4,298 58,126 0 ll7,651 
95 0 34,560 7,334 61,990 0 103,884 
94 13,250 3,850 2,450 26,187 0 45,737 
88 NA NA 2,600 56,291 0 NA 

Note: Transfers Off-site for Further Waste Management from Section 6 {excluding transfers off-stte to disposal) ofForm R Forms with more than one-4-digtt 
SIC code wtthm SIC code 28 are assigned to the "multiple" categocy. 
*nee: not elsewhere classtfied 
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.ter6-TRI Data for Chemical ManufacWrlng 

Table 6-16. TRI Transfers Off-site for Further Waste Management by 4-dlglt SIC Code,1988 and 1994-1996: Chemical 
Manufacturing, SIC Code 28, Continued 

Total Transfers 
Transfers Other Off-site for 

SIC Transfers to Energy Transfers to Transfers Off-site Further Waste 
Code Industry Year to Recycling Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

2841 Soap & Other Detergents 96 209,591 14,511 45,858 171,761 0 441,721 
95 485,853 9,681 52,649 2,952,744 5 3,500,932 
94 270,787 15,845 60,847 2,580,295 0 2,927,774 
88 NA NA 188,258 332,418 0 NA 

2842 Polishes & Sanitation Goods 96 1,920 40,268 142,614 85,071 0 269,873 
95 ll,454 42,744 141,695 74,230 0 270,123 
94 15,475 103,898 92,942 ll0,496 0 322,811 
88 NA NA 87,977 171,340 2,622 NA 

2843 Surf!ICC Active Agents 96 82,661 762,231 64,972 917,363 0 1,827,227 
95 32,143 725,814 232,719 882,345 0 1,873,021 
94 39,546 465,311 54,348 972,503 0 1,531,708 
88 NA NA 15,156 2,072,073 205 NA 

2844 Tolkt Preparations 96 0 52,639 32,357 190,222 480 275,698 
95 0 32,8!1 21,928 115,732 0 170,471 
94 0 6,536 14,826 112,594 0 133,956 
88 NA NA 127,963 481,239 500 NA 

2851 Paints & Allied Products' 96 17,091,643 32,322,008 3,387,301 805,374 760 53,607,086 
95 14,509,680 38,389,824 4,359,367 1,193,625 7,800 58,460,296 
94 17,053,252 40,380,949 5,170,412 1,406,271 2,042 64,012,926 
88 NA NA 18,126,270 2,526,420 4,030,249 NA 

2861 Gum & Wood Chemicals 96 6,075 0 3,940 22,780 0 32,795 
95 0 0 2,550 39,800 0 42,350 
94 0 0 8,000 16,549 0 24,549 
88 NA NA 17,809 60,846 0 NA 

2865 Cyclic Crudes &. Intermedtate.s 96 2,742,345 6,693,958 5,162,542 10,606,440 0 25,205,285 
95 2,974,562 7,639,986 2,923,657 10,276,169 0 23,814,374 
94 2,095,343 8,155,867 2,036,979 12,771,984 0 25,060,173 
88 NA NA 6,470,580 19,612,919 2,470 NA 

2869 Indu.strlal Organic Chemicals, nee• 96 17,775,153 66,179,053 19,669,813 16,495,683 8,919 120,128,621 
95 19,924,884 89,123,583 22,096,691 18,547,915 0 149,693,073 
94 18,712,650 86,571,880 21,921,206 17,548,683 423,109 145,177,528 
88 NA NA 18,857,857 26,178,527 784,684 NA 

2873 Nitrogenou.s Fertilizers 96 767,389 0 93,000 32,677 0 893,066 
95 767,402 0 0 21,279 0 788,681 
94 1,049,401 0 85,000 26,441 0 1,160,842 
88 NA NA 250 1,700 0 NA 

2874 Phosphatic Fertilizers 96 0 0 0 30 0 30 
95 0 0 0 148 0 148 
94 0 0 0 180 0 180 
88 NA NA 0 532 0 NA 

2875 Fertillzets, Mixin& Only 96 0 0 17,398 255 0 17,653 
95 1,500 0 13,322 1,005 0 15,827 
94 0 0 2,940 1,005 0 3,945 
88 NA NA 0 0 160,000 NA 

2879 Aarlcullumt Chemicals, nee• 96 6,612,868 2,720,224 2,539,914 79,770 0 ll,952,776 
95 4,066,210 3,124,010 2,228,748 74,328 760 9,494,056 
94 4,000,280 1,756,262 1,807,507 24,046 0 7,588,095 
88 NA NA 4,270,317 287,827 86,250 NA 

Note: Tl"llll$fers Off-site for Further Waste Management ftom Section 6 (excluding transfers off-stte to disposal) ofFonn R Forms wtth more than one-4-digit 
SIC code within SIC code 28 are assigned to the "multiple" category. 
*n~: not else\\ here classified. 
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Table. 6-16. TRI Transfers Off-site for Further Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Chemical 
Manufacturing, SIC Code 28, Continued 

Total Transfers 
Transfers Other Off-site for 

SIC Transfers to Energy Transfers to Transfers Off-site Further Waste 
Code Industry Year to Recycling Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

2891 Adhestves & Sealants 96 543,785 3,488,474 2,317,631 44,939 0 6,394,829 
95 526,953 3,900,457 1,615,076 37,951 0 6,080,437 
94 1,532,428 4,219,576 2,107,578 39,063 0 7,898,645 
88 NA NA 2,250,323 146,166 471,547 NA 

2892 Explosives 96 840 0 10,063 0 0 10,903 
95 85,302 0 148,794 0 0 234,096 
94 304,497 0 337,025 750 0 642,272 
88 NA NA 321,360 314 14,106 NA 

2893 Printing Ink 96 1,315,638 1,021,091 286,766 69,374 0 2,692,869 
95 966,085 738,655 457,780 2,764 5 2,165,289 
94 1,292,278 702,116 332,730 5,762 0 2,332,886 
88 NA NA 524,990 24,146 33,785 NA 

2895 Carbon Black 96 0 0 20 20 0 40 
95 0 1,000 0 20 0 1,020 
94 0 1,000 0 20 0 1,020 
88 NA NA 8,000 0 0 NA 

2899 Chemtcal Preparations, nee* 96 476,638 1,569,505 1,873,179 1,278,401 0 5,197,723 
95 533,449 2,917,506 1,866,327 438,064 250 5,755,596 
94 624,023 3,316,665 1,670,225 409,409 0 6,020,322 
88 NA NA 2,274,681 3,414,917 26,719 NA 

Multtple withtn SIC Code 28 96 102,323,472 128,357,427 52,470,497 23,580,875 413 306,732,684 
95 ll2,817,910 131,569,754 59,024,249 27,089,789 96,830 330,598,532 
94 114,044,900 124,134,343 57,812,379 29,383,542 0 325,375,164 
88 NA NA 79,020,590 58,064,209 5,060,175 NA 

Invaltd SIC Code witbm SIC 28 96 500,000 32,242 12,660 1,720 0 546,622 
95 698,708 164,367 136,905 6,983 0 1,006,963 
94 298,600 119,701 21,826 5,093 0 445,220 
88 NA NA 2,802,302 2,046,629 1,849 NA 

Total for SIC Code 28 96 238,369,136 351,356,029 127,282,487 66,139,592 12,748 783,159,992 
95 219,963,159 385,420,395 141,685,154 74,572,446 117,679 821,758,833 
94 243,979,329 352,005,525 130,367,058 78,172,560 426,569 804,951,041 
88 NA NA 172,345,850 131,623,520 16,517,434 NA 

Note: Transfers Off-s1te for Further Waste Management from Section 6 (excluding transfers off-site to diSposal) of Form R. Forms wtth more than one-4-dtgit 
SIC code within SIC code 28 are assigned to the "multiple" category. 
*nee: not elsewhere classified 

36.8 million pounds treated). Multiple-code forms 
reported a 191.9-million-pound increase in on-site 
treatment and an 81.3-million-pound increase in 
energy recovery, partly offset by a reduction of 
176.5 million pounds in recycling. Table 6-15 
supplies on-site waste management data for all 
industries in SIC code 28. 

Transfers Off-site for Further Waste 
Management 

As shown in Table 6-16, the chemical 
manufacturing industries with the largest reductions 
since 1994 in transfers off-site for further waste 
management were miscellaneous industrial 
organics (SIC code 2869)-25.0 million pounds, or 
17.3% decrease-and multiple codes-18.6 million 
pounds, or 5.7%. (Data for some types of transfers 
were not collected in 1988.) One other industry in 
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this sector reported more than 10 million pounds in 
reductions for the three-year period: paints and 
varnishes (SIC code 2851) had a decrease of 10.4 
million pounds, or 16.3%. Pharmaceutical 
preparations (SIC code 2834) reported the largest 
increase from 1994 to 1996 in transfers off-site for 
further waste management. This was an increase of 
11.2 million pounds or 17. 7%. The second largest 
increase was reported in plastics materials and 
resins (SIC code 2821), 9.2 million pounds, or 
8.8%. 

Data on off-site transfers for all four-digit SIC 
codes in chemical manufacturing appear in 
Table 6-16. 

Facilities with Large Increases and Decreases 
in Releases, 1988-1996 

Huntsman Petrochemical Corporation in Port 
Arthur, Texas (multiple SIC codes 2819,2865, and 
2869), ranked first for increases in total on- and off
site releases from 1988 to 1996, with a net increase 
of 8.3 million pounds. Point source air releases of 
propylene increased from 3,700 pounds in 1988 to 
7.9 million pounds in 1996, and this accounted for 
95.5% of the total increase at the facility for all 
chemicals. The Huntsman facility, purchased from 
Texaco in 1996, manufactures ethylene and 
propylene to sell as chemical feedstock. A large 
cooling tower containing propylene developed a 
leak in mid-1995, resulting in the increase in 
emissions. The leak was repaired in 1997. 

FMC Corporation in Pocatello, Idaho (SIC code 
2819), had the second largest increase in releases, 
4.3 million pounds. As a result of coming into 
compliance with an EPA enforcement action and 
modifying its methods for estimating land releases, 
FMC Corporation's numbers increased 
dramatically (from 203,040 pounds for on-site land 
releases in 1988 to 4.1 million pounds in 1996). 
FMC Corporation now plans to modifY its 1988 
submission for the amount of zinc compounds 
released to land to reflect an estimation technique 
similar to that used in the 1996 submission. The 
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revised 1988 releases to land will total over 3.9 
million pounds. Consequently, the increase in 
releases to land between 1988 and 1996 will drop 
from 3.9 million pounds to 21,000 pounds. 

Monsanto Company in Luling, Louisiana (multiple 
SIC codes 2865, 2873, 2879 in 1988 and multiple 
SIC codes 2819,2834,2869,2873,2879 in 1996), 
ranked third with a 4.1-million-pound increase in 
releases. This was almost entirely due to an 
increase in the amount of formaldehyde injected to 
underground wells as a result of production 
increases over this period. (Because of the changes 
to the definition for reporting ammonia to TRI, 
releases of the chemical are not included in the 
1988-to-1996 comparison. However, during this 
period, the TRI data reflect a reduction in ammonia 
emissions to air of 4.1 million pounds by the 
facility.) The Monsanto facility dropped one SIC 
code (2865) and added three others (2819, 2834, 
and 2869) between 1988 and 1996. Monsanto 
attributes this to a change in products manufactured 
at the facility. 

The top two facilities for decreases in releases from 
1988 to 1996 were IMC-Agrico plants. Both 
manufacture phosphoric acid for use in production 
of phosphate fertilizers. Large quantities of gypsum 
are generated as by-product in the process. When 
rainwater comes in contact with the gypsum, 
stockpiled in uncovered outdoor stacks, it flushes 
out residual phosphoric acid. This phosphoric acid 
is reported &S discharges to water. Significant 
reductions in the amount of phosphoric acid 
reported to TRI have resulted from reducing the 
surface area of some stacks and from covering the 
stacks with grass-covered clay. Additionally, 
evaporation ponds built on top of inactive stacks 
were lined with a synthetic material, preventing 
some water from entering the stacks. A system was 
also implemented to collect water from within the 
stacks and recycle the phosphoric acid contained 
within. IMC-Agrico Company in Uncle Sam, 
Louisiana (51.0-million-pound overall reduction; 
multiple SIC codes 2819 and 2874 in 1988 and SIC 
code 2874 in 1996), reported a 51.2-million~pound 



reduction in the discharge of phosphoric acid to 
water between 1988 and 1996. IMC-Agrico 
Company in Saint James, Louisiana (37.3-million
pound overall reduction; multiple codes 2873 and 
2874 in 1988 and 2819,2873, and 2874 in 1996), 
reported a 37.6 million-pound reduction in 
discharges to water. 

Other Apparent Increases and Decreases in 
Releases, 1988-1996 

In the TRI database, there are other facilities with 
large apparent increases and decreases, which have 
been identified as reporting errors or plant closures. 
Because these are errors or plant closures and not 
actual changes in the data, these facilities are not 
discussed in detail here. These include: 

Angus Chemical Company, Sterlington, 
Louisiana, increase of 6.0 million pounds, EPA 
error in TRI database. 

Hoechst-Celanese Polyester, Wilmington, North 
Carolina, decrease of 25.1 million pounds, 
reporting error. 

A vtex Fibers Front Royal, Inc., Front Royal, 
Virginia, decrease of37.7 million pounds, 
closed in 1989. 

1991-1996 Waste Management Data 
for Chemical Manufacturing 

Table 6-17 summarizes on- and off-site waste 
management data for the chemical manufacturing 
sector for 1991 and 1994-1996; these data were 
first collected in 1991. Total production-related 
waste increased 4.7%, from 7.59 billion pounds to 
7.94 billion pounds over the six years, for the 1991-
1996 "core" chemicals. For the more recent years 
(1994-1996), production-related waste has 
decreased, from 7.96 billion in 1994 to 7.94 billion 
in 1996. 

Figure 6-13 shows the percentage changes for on
and off-site waste management types. The largest 

Chaptsr6- TRJ Data for Chemical Manufa~ 
component of the 1991-1996 change was an 
increase in on-site recycling of365.3 million 
pounds, a 13.8% increase. The two other methods 
of on-site waste management also increased: energy 
recovery by 210.1 million pounds (20 .3% increase) 
and treatment by 61.7 million pounds (2. 7% 
increase). This meant an overall increase of 637.1 
million pounds in on-site waste management 
(10.6% increase). 

Smaller increases were reported in off-site 
recycling (7.4 million pounds, a 3.2% increase) and 
off-site energy recovery (34.9 million pounds, a 
10.8% increase). Off-site treatment, however, 
decreased 60.5 million pounds, a 24.0% reduction. 
Thus, off-site waste management showed a net 
decrease from 1991 to 1996 of 18.3 million pounds, 
or2.3%. 

The quantity released on- and off-site decreased by 
263.0 million pounds in reporting by the chemical 
manufacturing sector. This was a reduction of one
third (33.6%). Non-production-related waste 
decreased 6.5 million pounds, or 42.8%, for the 
period. 

Overall, increases in production-related waste over 
this period have been driven by increases in on-site 
waste management methods, especially recycling 
and energy recovery. At the same time, the 
quantities reported as released on- and off-site have 
decreased. These changes suggest improvements in 
managing TRI chemicals in waste in accordance 
with the waste management hierarchy, explained in 
Chapter 2. Some facilities with large increases, 
however, attribute those increases, at least in part, 
to increasing production or to new production (from 
operations brought on line during this period). 
Projected waste management data in the chemical 
manufacturing sector indicate that this movement 
up the waste management hierarchy is expected to 
continue (see Table 6-10). 
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Table 6-17. TRI Waste Management Data, 1991, 1994-1996: Chemical Manufacturing, SIC Code 28 

Waste Management Activity 1991 1994 1995 1996 

Pounds Pounds Pounds Pounds 

On-sitg W!\Stc Mwszement 

Recycled On-site 2,637,884,279 3,171,240,288 2, 752,600,663 3,003,186,108 

EnerSY RocoveryOn-site 1,032,619,127 949,676,347 1,173,017,653 1,242,694,636 

Treated On-site 2,324,438, 700 2,483,582,506 2,657,033,238 2,386,119,008 

Total On-site Waste Management 5,994,942,106 6,604,499,141 6,582,651,554 6,631,999,752 

Off-Jitx WtlSte Monagement 

Recycled Off-site 235,099,698 250,059,982 230,078,692 242,512,053 

EnerSY Rocovery Off-site 323,954,599 355,348,505 373,574,617 358,824,204 

Treated Off·site 252,241,377 202,571,473 209,926,880 191,698,876 

Tolal Off-site Waste Management 811,295,674 807,979,960 813,580,189 793,035,133 

Quantity Released On- and Off-site 782,416,918 548,296,305 549,073,467 519,411,122 

Total Production-related Waste 7,588,654,698 7,960,775,406 7,945,305,210 7,944,446,007 

Non- Production-related Waste 15,130,942 6,419,535 6,757,987 8,655,298 

. 
Change Change Change 

Waste Management Activity 1994-1995 1995-1996 1991-1996 

Percent Percent Percent 

0n'1j!e Waste Management 

Recycled On-site -13 2 9.1 138 

EnerSY Recovery On-site 235 59 203 

Treated On·site 70 -10 2 27 

Total On-site Waste Management -03 07 106 

Off-sj!e WilSie Management 

Recycled Off-site -8.0 54 32 

EnerSY Rocovery Off-site 5.1 -3.9 10 8 

Treated Off-site 3.6 -8.7 -240 

Total Off-site Waste Management 0.7 -25 -23 

Quantity Released On- and Off..site 01 -54 -33.6 

Total Production-related Waste -02 -0.0 47 

Non• Production-related Waste 5.3 281 -42.8 

Note: Docs not Include delistcd chemicals, chemicals added in 1994 and 1995, ammonia, hydrocblonc acid, and sulfunc actd Data from Secbon 8 ofForm R 
(Current Year, Column B) of year indicated. 
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Facilities with Large Increases and Decreases 
in Waste Management, 1991-1996 

Four of the five top facilities showing increases in 
production-related waste reported their largest 
increases in on-site recycling. Novartis Crop 
Protection, Inc. in St. Gabriel, Louisiana (multiple 
codes 2819,2869, and 2879 in 1988 and 2819, 
2865,2869, and 2879 in 1996) ranked first in 
increases of production-related waste between 1991 
and 1996, with a net increase of 459.0 minion 
pounds. This is largely due to an increase in on-site 
recycling of toluene. Toluene is used in several 
processes at the facility as a solvent. In one case, it 
is used to transport a chemical intermediate from 

3 There are no TRI regulatory def!lllttons ofrecyclmg Facthttes may use their 
own mterpretattons for purposes of reporting to TRI Changes in fucihty 
interpretations do not represent a change m gutdance by EPA on how to 
reportrecyclmg 

one production unit to another. It is then separated 
from the intermediate and returned to the first 
production operation for reuse. Beginning in 1993, 
the toluene reused between the two sequential 
processes was reported as on-site recycling. 
Consequently, reported amounts of toluene 
recycled on-site increased by 458.3 million pounds 
between comparison years. Novartis noted that the 
increase in reporting does not indicate a change in 
the amount of toluene used.3 

Four of the top five facilities cited production 
increases (including new facilities) to explain all or 
part of their increases in waste management 
quantities from 1991 to 1996. The number-two
ranked facility for increases, Zeneca, Inc., in 
Pasadena, Texas (181.4-million-pound increase; 
SIC code 2879), reported a 181.5 million pound 
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increase in glycol ethers recycled on-site. Reasons 
for this change included a mistake in calculating the 
1991 value and a production increase that affected 
the amount of the chemical used in process (it is 
used as a solvent). Formosa Plastics Corporation in 
Point Comfort, Texas (multiple SIC codes 2821 and 
2869), reported no on-site recycling of propylene in 
1991 and 57.7 million pounds in 1996, contributing 
to the facility's number three ranking (1 02.1-
million-pound overall increase). The plant, which 
uses propylene as feedstock for the production of 
polypropylene resin, began operation in 1994, and 
thus there were no data for this facility in 
comparison year 1991. 

The facility with the fourth largest increase in total 
production-related waste (98.4 million pounds) was 
Texaco Chemical, Inc., Port Neches, Texas (no code 
reported in 1991 and SIC code 2869 in 1996). 
Huntsman Petrochemical Corporation purchased the 
facility, built by Texaco between 1992 and 1994, in 
1994; however, the facility reported to TRI under the 
facility name, Texaco Chemical, for the 1995 and 
1996 reporting years. Methyl tertiary-butyl ether 
(MTBE) is produced at the plant and is sold as a 
gasoline additive. MTBE raises both the octane and 
the oxygen content of automobile gasoline. The use of 
oxygenated gasoline results in reduced amounts of 
carbon monoxide in exhaust Tert-buty1 alcohol, a 
feedstock for MTBE production, had a reported 
increase of22.0 million pounds to on-site energy 
recovezy. Propylene, used in the manufacture of 
propylene oxide, had an increase of25.0 million 
pounds in on-site energy recovezy. The propylene 
oxide product is used in the manufacture of 
polyurethane. Unrecoverable propylene and tert-butyl 
alcohol remain after the production processes and are 
burned in boilers or industrial furnaces (BIFs) as fuel. 
The facility did not report to TRI prior to reporting 
year 1995, and consequently, there are no data for 
comparison year 1991. 

Fifth-ranked Hoechst-Celanese Polyester in 
Wilmington, North Carolina (SIC code 2869), 
reported an increase of93.3 million pounds of 
methanol recycled on-site. The overall methanol 
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increase, 92.9% of the facility's total increase of 
98.3 million pounds, was due to growth in 
production and inclusion of a product that had not 
previously been considered in TRI reporting. 

~11 of the top four facilities showing decreases in 
production-related waste reported large reductions 
in on-site recycling. Lubrizol Corporation, 
Pasadena, Texas (SIC code 2869) reported a 143.0 
million pound decrease in acrylonitrile recycling 
on-site (and an overall reduction of 217.1 million 
pounds in production-related waste). The decrease 
was due to a change in the facility's interpretation 
of on-site recycling. Acrylonitrile is used as a 
"carrier fluid" in one process at the plant. It is 
recovered and reused within that process (at no 
point in the process is it removed). This does not 
meet the Lubrizol facility's current interpretation of 
the definition of on-site recycling, which is that on
site recycling is constituted by removing a chemical 
from a main production process and then returning 
it. Because the acrylonitrile is part of a closed loop 
process, Lubrizol does not interpret the activity as 
on-site recycling. The facility uses acrylonitrile as a 
feedstock for production of a monomer that is a 
precursor in acrylic fiber manufacturing.4 

Ranking second, Tennessee Eastman in Kingsport, 
Tennessee (multiple codes 2821,2823, 2865, and 
2869 in 1991 and multiple codes 2821, 2823, 2865, 
2869, and 2893 in 1996), had a 174.0-million
pound reduction of methanol (and a 200.2-million
pound reduction overall), in on-site recycling. 
Carolina Eastman in Eastman Columbia, South 
Carolina (multiple codes 2821 and 2865), ranked 
third due to a 122.0-million-pound decrease in the 
amount of methanol reported as recycled on-site. Its 
overall reduction was 123.9 million pounds. 

The fourth-ranked facility showing decreases in 
production-related waste (overall reduction of 
103.7 million pounds), PCS Phosphate Company, 

4 There are no TRI regulatoxy defirutions ofrecychng. Facthhes may use therr 
own mterpretatlons for ptupOses of reporting to TRl. Changes in these 
mterpretattons do not represent a change in gu1dance by EPA on how to 
reportrecychng 



Inc., Aurora, North Carolina (SIC code 2874), 
reported an increase of 110.6 million pounds of 
phosphoric acid recycled on-site. This facility also 
reported a 208.3-million-pound decrease in 
phosphoric acid treated on-site. The net decrease 
for phosphoric acid was 103.8 million pounds. PCS 
Phosphate treats its gypsum by-produpt to remove 
and neutralize the residual phosphoric acid. The 
facility has also improved techniques to recover 
rainwater runoff from the gypsum stacks. 

Other Apparent Increases and Decreases in 
Production-Related Waste, 1991-1996 

In the TRI database, there are other facilities with 
large apparent increases and decreases, which have 
been identified as reporting errors or plant closures. 
Because these are errors or plant closures and not 
actual changes in the data, these facilities are not 
discussed in detail here. There is one such facility 
in the chemical manufacturing sector: 

Shintech, Inc., Freeport, Texas, decrease of 
152.7 million pounds, reporting error. 

Facilities Contacted for Explanations 
(alphabetical by facility): 

Angus Chemical Company, Sterlington, Louisiana: 
Chet Chiles, March 18, 1998 (explanation provided) 

Carolina Eastman, Eastman Columbia, South Carolina 
(no explanation provided) 

FMC Corporation, Pocatello, Idaho: Kelly Packard 
and Jim Rice, March 18 and 19, 1998 (explanation 
provided) 

Formosa Plastics Corporation, Point Comfort, Texas: 
Jim Shephard, April 17, 1998 (explanation provided) 

Hoechst-Celanese Polyester, Wilmington, North 
Carolina: Larry Joh, March 16, 1998, and Karen 
Harbaugh, March 17, 1998 (explanation provided) 

Huntsman Petrochemical Corporation, Port Arthur, 
Texas: Bill Forbes, March 18, 1998 (explanation 
provided) 

IMC-Agrico Company, Saint James, Louisiana: 
Samuel Reed, March 16, 1998 (explanation provided) 

lMC-Agrico Company, Uncle Sam, Louisiana: John 
Wen, March 16, 1998 (explanation provided) 

Lubrizol Corporation, Pasadena, Texas: Bill Henry,
March 20, 1998 (explanation provided) 

Monsanto Company, Luling, Louisiana: Bill Rhodes, 
March 18 and April 9, 1998 (explanation provided) 

Novartis Crop Protection, Inc., St Gabriel, Louisiana: 
Kim Pagel, March 16 and 20, 1998 (explanation 
provided) 

PCS Phosphate, Aurora, North Carolina: Leon 
Montgomery, March 16, 1998 (explanation provided) 

Texaco Chemical, Inc., Port Neches, Texas: Bill 
Forbes (Huntsman Petrochemical Corporation), 
March 17 and 20, 1998 (explanation provided) 

Tennessee Eastman, Kingsport, Tennessee (no 
explanation provided) 

Zeneca, Inc., Pasadena, Texas: Jeanetta Daly, March 
16, 1998 (explanation provided) 
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Sources 

Executive Office of the President, Office of Management and Budget, Standard Industrzal Classification Manual, I 987: 
Standard Industrial Classification (SIC) codes and industry descriptions. 

U.S. Industry & Trade Outlook '98,DRIIMcGraw Hill, Standard & Poor's, and U.S. Department of Commerce, International 
Trade Administration, 1998: economic analyses, also provides some information on envrronment and industrial processes for 
selected industries. 

U.S. Census Bureau, I996 Annual Survey of Manufactures: Statistics for Industry Groups and Industries, M96(AS)-l, 
February 1998 <http://www.census.gov/prodlwww/titles.html#mm>: value of shipments and employment. Supplemental data 
from U.S. Census Bureau <http://www.census.gov> for some industries. 

U.S. Environmental Protection Agency, Office of Enforcement and Comphance Assurance, Office of Comphance, Chemical 
Industry National Environmental Baseline Report, I 990 to I 994, EP A/305-R-96-002, October 1997. 

U.S. Environmental Protection Agency, Office ofEnforcement and Compliance Assurance, Office of Compliance, Profile of the 
Organic Chemical Industry, Sector Notebook Project, EP A/310-R-95-0 12, September 1995; Profile of the Pharmaceutical 
Manufacturing Industry, EPA/310-R-97...005, September 1997; Profile of the Plastw Resin and Manmade Fiber Industries, 
EP A/310/R.-97/008, September 1997 <http://es.epagov/oecalsector/index.html>: industry processes and technologies, 
pollutant sources, and selected economic data 
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Chapter7 

Taxies Release Inventory Data 
for Petroleum· Refining (SIC Code 29) 

A Look at the Petroleum 
Refining and Related 
Industries (SIC Code 29) 

The petroleum refining industry, SIC code 29, 
manufactures: 

+ Fuels-motor gasoline, diesel and distillate 
fuel oil, liquefied petroleum gas, jet fuel, 
residual fuel oil, kerosene and coke; 

+ Finished non-fuel products-solvents, 
lubricating oils, greases, petroleum wax, 
petroleum jelly, asphalt, and coke; and 

+ Chemical industry feedstocks-naphtha, 
ethane, propane, butane, ethylene, propylene, 
butylenes, butadiene, benzene, toluene, and 
xylene. 

Box 7-1 lists Standard Industrial Classification 
(SIC) codes for the sector. In TRI, SIC codes are 
given as reported by the facilities; these may differ 
from information in economic and other data 
collections. 

Petroleum refineries and related industries shipped 
$174.3 billion in products in 1996 and $151.4 
billion in 1995 (in current dollars). The 1996level 
surpassed the recent peak in value of shipments of 
$172.6 billion in 1990 (also current dollars). 
Although the petroleum refining industry 
constitutes a large share of the total value of 
shipments of the U.S. economy, it comprises only a 
few hundred facilities (these are counted differently 
in various sources). Smaller facilities that specialize 
in production of a single petroleum product may 
employ as few as 10 people, while the more 
numerous and larger crude oil processing facilities 
maintain large staffs. Employment for the sector in 
1996 was 106,000. 

From 1989 to 1996, production in this sector 
increased 7.3%, compared to 17.6% for all U.S. 
manufacturing. During that time, production in SIC 
code 29 increased in every year but 1991. (See 
Chapter 4, Table 4-10.) 

The largest segment of SIC code 29 is petroleum 
refining itself (SIC code 291 ). Refining facilities 
shipped $158.07 billion in 1996 and employed 
67,200 people. Refining made up 90.7% of the total 
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Box 7-1. SIC Code 29, Petroleum Refining and Related Industries: Codes and Classifications 

SIC Code Industrial Activity 

291 
2911 

Petroleum Refining 
Petroleum Refining Production of gasolme, kerosene, dlsttllate and residual fuel oils and lubncants 

295 
2951 

Asphalt Paving and Roofing Materials 
Asphalt Paving Mixtures and Blocks 
asphalt and tar. 

Manufacture of asphalt and tar pavmg mtxtures; and paving blocks made of 

2952 Asphalt Felts and Coatings Manufacture, from purchased matenals of asphalt and other saturated felts 
and roofing cements and coatings 

2.99 
2.992 

Products of Petroleum and Coal 
Lubricating Oils and Greases Blendmg, compounding, and re-refmmg lubncat10n oils and greases from 
purchased mineral, animal, and vegetable 
materials. 

2999 Products ofPetroleum and Coal, nee* 
petroleum and coal products. 

Manufacture of packaged fuel, powdered fuel, and other rmscellaneous 

Sour«: Executive Office of the President, Office of Management and Budget, Standard Industrial Classification Manual, !987. Standard Jndustnal 
Cluslfic:ition (SIC) codes and industry descriptions. 
*n«:: not elsewhere classified. 

value of shipments in SIC code 29 in 1996. As 
indicated in the SIC designations in Box 7-1, the 
sector has just two other major groups: asphalt 
paving and roofing materials (SIC code 295) and 
miscellaneous petroleum and coal products (SIC 
code 299, primarily lubricants). 

Petroleum refineries supply about 40% of the total 
energy used in the United States and nearly all of 
the energy for transportation. The United States 
accounts for over one-quarter of the world's 
petroleum consumption-18.41 million barrels per 
day in 1996. About half of the crude oil used in the 
United States is imported. Refineries exported 
about 4% of their petroleum products in 1994. 

Petroleum refining separates and transforms crude 
oil-physically, thermally, or chemically-into 
major distillation fractions (or components
fractions of crude oil are usually composed of 
compounds with similar properties). These are 
further separated and converted into finished 
petroleum products, in the three major categories 
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identified at the beginning of this chapter: fuels, 
finished non-fuel products, and chemical industry 
feedstocks. About 90% of the petroleum products 
used in the United States are fuels. Crude oil 
contains many hydrocarbons, in mixture, with small 
amounts of impurities, and its composition can vary 
significantly. Operations at petroleum refineries 
differ, given the composition of the crude oil they 
process and their particular products. "For these 
reasons," one analysis points out, "no two refineries 
are alike." Operations at a given refinery may also 
differ over time as crude oil of different 
composition is used. 

Basic steps in the refining process begin with 
desalting, to remove from the crude oil corrosive 
salts along with some of the metals and suspended 
solids. Distillation, which follows, involves heating, 
vaporization, fractionation, condensation, and 
cooling. Distillation at atmospheric pressure 
separates lighter fractions; distillation at very low 
pressure (vacuum distillation) separates heavier 
fractions. Both are complex processes with 



numerous output streams, and these may feed back 
into the process, into previous processes, into other 
processes, or into finished products. Downstream 
processes further refine fractions by cracking-that 
is, breaking large hydrocarbon molecules into 
smaller, lighter molecules. Catalytic cracking (using 
heat, pressure, and a catalyst) has become more 
common than thermal cracking. Other downstream 
methods include catalytic reforming, isomerization, 
polymerization, solvent extractions, dewaxing, and 
others. 

SIC code 29 facilities use and manage large 
quantities of chemicals, and their complex 
operations give rise to many potential sources of 
environmental release. The major sources of 
chemical releases are air emissions (fugitive 
emissions from leaking equipment, emissions from 
process heaters used to heat process streams or 
generate steam, emissions from refining processes 
themselves) and wastewater (cooling water, process 
water, sanitary sewage water, and storm water). 

A number of environmental concerns in the 
manufacture of petroleum and its products are not 
presently covered by TRI. These range from oil 
tanker spills (monitored in U.S. waters by the U.S. 
Coast Guard), to gasoline storage in underground 
tanks at service stations, to tailpipe emissions from 
cars and trucks. 

1996 TRI Data for Petroleum Refining 

Table 7-1 summarizes TRI reporting for the 
petroleum refining sector (SIC code 29). More 
than 3,200 TRI reporting forms were submitted for 
1996. Ofthese, 241 (or 7.5% of all forms submitted 
in this sector) were Form A certification statements, 
certifying that a facility's total annual reportable 
amount of a TRI chemical was less than 500 
pounds for the year and that the facility did not 
manufacture, process, or otherwise use more than 
1 million pounds. (The Form A certification 
statement is explained in Chapter 1.) 

Chapb3r 7- TRl Data for Petroleum Refl .. 

Almost 80% of the forms in SIC code 29 were 
submitted by refineries (SIC code 2911 }, by far the 
largest segment of the sector in nearly all TRI 
reporting areas. Refineries reported 91.6% of total 
on- and off-site releases, 99.2% of other on-site 
waste management, 40.5% of transfers off-site for 
further waste management, 98.2% oftotal 
production-related waste, and close to 100% of 
non-production-related waste. For only one 
category were refineries ranked second. Lubricating 
oils and greases (SIC code 2992) reported 58.4% of 
transfers off-site for further waste management. 

Some facilities in the petroleum sector engage in 
more than one manufacturing activity, as 
designated in the Standard Industrial Classification 
(SIC) system. Such facilities will then report more 
than one SIC code on t:p_eir TRI forms. (Box 4-2 in 
Chapter 4 further explains reporting of multiple SIC 
codes and its affect on the analyses presented in the 
TRI data release.) This multiple-codes reporting in 
TRI is much smaller in the petroleum refining 
sector (SIC code 29) than in many other 
manufacturing sectors. Table 7-2 examines 
multiple-code reporting within SIC code 29. 
Ninety-three TRI forms reported more than one SIC 
code in SIC code 29 in 1996, 2.9% of all forms in 
the sector, a smaller percentage than in many 
sectors. Of these, 72 reported both petroleum 
refining (SIC code 2911) and miscellaneous 
products of petroleum and coal (SIC code 2999). 

On- and Off-site Releases 

Air emissions represented 75.6% of all on- and off
site releases reported in the petroleum refining 
sector, as shown in Table 7-3 and Figure 7-1. The 
petroleum refining segment (SIC code 2911) 
accounted for 90.3% ( 4 7.0 million pounds) of these 
releases to air. Miscellaneous petroleum and coal 
products (SIC code 2999) was second with 5.5% 
(2.9 million pounds). Figure 7-2 illustrates the 
distribution of on-and off-site releases for the 
industries (four-digit SIC code) in this sector. 

255 



.pter 7- TRI Data for Petroleum Refining 

Table 7·1. Summary ofTRIInformation by 4-digit SIC Code, 1996: Petroleum Refining, SIC Code 29 

Total Total Total 
On-and Production· Total Total On-and 
Off-site related SIC Total Total On-site Off-site Off-site 

Releases Waste Code Industry Facilities Forms Form As Releases Releases Releases 
RAnk RAnk Number Number Number Pounds Pounds Pounds 

1 1 2911 Petroleum Refining 165 2,582 93 60,851,253 2,234,680 63,085,933 
7 7 2951 Asphalt Pavmg Mixtures & Blocks 10 16 6 4,816 0 4,816 
(j s 2952 Asphalt Felts & Coatings 45 94 15 52,524 10,751 63,275 
4 2 2992 Lubricating Oils & Greases 147 362 109 495,989 242,177 738,166 
2 4 2999 Petroleum & Coal Products, nee* 21 80 13 2,868,906 2,500 2,871,406 

3 3 Multiple within SIC 29 10 93 4 1,949,289 91,323 2,040,612 
5 6 Invalid SIC Code withm SIC 29 3 4 1 7,050 76,000 83,050 

Total for SIC Code 29 401 3,231 241 66,229,827 2,657,431 68,887,258 

Note: On-site Releases from Section 5 ofForm R. On-site Waste Management from Section 8 of Form R. Off-site Releases from Section 6 (transfers off-stte to 
disposal) ofFonn R. Total Transfers Off-site for Further Waste Management from Section 6 (excluding transfers off-site to dtsposal) of Form R. Total 
Production-related Waste sums Section 8 (Current Year, Colunm B) of Form R, except Non-production-related Waste (remedial/catastrophic mcidents) 
Forms with more than one4-digit SIC code within SIC code 20 are assigned to the "multiple" category. 
*nee: not elsewhere classified. 

Table 7-2. Multiple SIC Codes, 1996: Petroleum Refining, SIC Code 29 

Total 
Total Transfers Total Non-

Total Total On-and Total Other Off-site for Production- Production-
Total On-site Off-site Off-site On-site Waste Further Waste related related 

SIC Codes Forms FonnAs Releases Releases Releases Management Management Waste Waste 
Number Number Pounds Pounds Pounds Pounds Pounds Number Number 

2911 29Sl 4 0 2,036 248 2,284 9,130 5,972 17,353 0 

2911 2951 2992 8 0 489,695 9,480 499,175 464,922 250 956,422 0 

2911 2999 72 0 1,447,992 70,935 1,518,927 8,681,868 156,731 10,291,783 0 

2952 2992 9 4 9,566 10,660 20,226 1,205 4,112 22,560 0 

Total for SIC Code 29 93 4 1,949,289 91,323 2,040,612 9,157,125 167,065 11,288,118 0 

Note: On-site Releases from Section 5 ofForm R. On-site Waste Management from Sectton 8 of Form R Off-site Releases are transfers off-stte to disposal 
from Section 6 ofFonn R. Total Transfers Off-site for Further Waste Management from Section 6 of Form R. Total Production-related Waste 
sums Section 8 ofFonn R, except: Non-production-related Waste(remedtal/catastrophtc incidents). 

Table 7-3. TRIOn-site and Off-site Releases, 1996: Petroleum Refining, SIC Code 29 (in Rank Order} 

Off-site 
On-11!te Land Releases Releases 

Surface Undef'IZt"ound Inlection RCRA Other Total TraiiSferS Total On-
StC ToW Air Water Class I Class 11-V SubtilleC On-site Land On-site Off-site to & Off-site 

Ctde Industry Emissions Discharges Wells Wells Landfills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2911 PettolcumRcfming 47,029,821 10,295,051 2,310,233 8,664 5,685 1,20!,799 60,851,253 2,234,680 63,085,933 
2999 Petroleum&: Coil Products, nee* 2,851,452 17,454 0 0 0 0 2,868,906 2,500 2,871,406 

Multiple wllhin SIC 29 1,693,194 253,726 0 0 0 2,369 1,949,289 91,323 2,040,612 
2992 Lubricatlna Oils &: Greases 487,536 680 0 0 0 7,773 495,989 242,177 738,166 

ln~'llid SIC Code within SIC 29 7,050 0 0 0 0 0 7,050 76,000 83,050 
2952 Asphalt Felts &: Coatings 27,210 314 0 0 0 25,000 52,524 10,751 63,275 
2951 Asphalt Pa\ing Mix!W'es &: Blocks 4,816 0 0 0 0 0 4,816 0 4,816 

Total forSICCodc29 52,101,079 10,567,225 2,310,233 8,664 5,685 1,236,941 66,229,827 2,657,431 68,887,258 

Note: On-site Releases from Section S of Form R. Off-site Releases from Sect1on 6 (off-site transfers to dtsposal) of Form R Forms Wlth more than one 4-dtgtt 
SIC code within SIC codc29 arc assigned to the multiple category. 
*ncc: not clscwbcreclassified. 
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Table 7-1. Summary ofTRIInformation by 4..cJigit SIC Code, 1996: Petroleum Refining, SIC Code 29, Continued 

Total Transfers Total Total Non-
Total Other Off-site for Production- Production-

SIC On-site Waste Further Waste related related 
Code Industry Management Management Waste Waste 

Pounds Pounds Pounds Pounds 

2911 Petroleum Refinmg 2,045,870,460 10,587,404 2,ll7,356,607 1,786,042 
2951 Asphalt Pavmg Mixtures & Blocks 1,874 0 6,708 0 
2952 Asphalt Felts & Coatings 151,088 16,150 240,075 0 
2992 Lubricating Oils & Greases 4,914,579 15,260,110 20,904,718 256 
2999 Petroleum & Coal Products, nee* 2,384,328 109,745 5,357,523 159 

Multiple within SIC 29 9,157,125 167,065 11,288,118 0 
Invalid SIC Code wtthin SIC 29 56,000 8,310 147,610 0 

Total for SIC Code 29 2,062,535,454 26,148,784 2,155,301,359 1,786,457 

Note: On-site Releases from Section 5 ofForm R On-site Waste Management from Section 8 ofForm R. Off-site Releases from Section 6 (transfers off-site to 
disposal) ofForm R Total Transfers Off-site for Further Waste Management from Section 6 (excluding transfers off-stte to disposal) ofForm R. Total 
Production-related Waste sums Section 8 (Current Year, Column B) ofFormR, except: Non-production-related Waste(remediallcatastroplnc mcidents) 
Facuities/forms With more than one4-d!.git SIC code Within SIC code 20 are assigned to the ''multiple" category. 
*nee: not elsewhere classtfied. 

Other On-site Waste Management 

Table 7-4 and Figure 7-3 summarize other on-site 
waste management. Treatment was the largest 
category, with 1.31 billion pounds, 63.3% ofthe 
total. Refineries (SIC code 2911) reported 99.2% 
of total on-site waste management (2.05 billion 
pounds). On-site waste management has by far the 
largest role in this sector's handling ofTRI 
chemicals. 

Figure 7-4 illustrates on-site waste management 
reporting for petroleum industries. 

Other On-site 
Land 

Releases 
UIJ, 1.8% 

Transfers 
Offwsiteto 

Class I 
Wells 

Surface 
Water 
15.3% 

Air 

uu, aass 11-V 
Wells and 

RCRA Subtitle C 
Landfills, 
each<O 1% 

Figure 7-1. Distribution of TRI On-site 
and Off-site Releases, 1996: 

Petroleum Refining (SIC Code 29) 

Note: On-site Releases from Section 5 of Form R Off-site Releases from 
Section 6 ( off-stte transfers to disposal) ofForm R UIJ =underground 
inJection 
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Figure 7-2. TRIOn-site and Off-site Releases, SIC Codes with Largest 
Releases, 1996: Petroleum Refining {SIC Code 29) 

Note: Oa-slte Releases from Section 5 of Form R. Off-site Releases from Section 6 ( off-stte transfers to disposal) of Form R. Forms With more than 
one4-digit SIC code within SIC code 29 are assigned to the "multiple" category UIJ =underground mJectlon. Invahd SIC codes are codes begmnmg 
"29" that do not cx.ist in the current Standard Industrial Classification code system 

Table 7-4. TRI Other On-site Waste Management, 1996: Petroleum Refining, SIC Code 29 (in Rank Order) 
Energy Total Other 

SIC Recycled Recovery Treated On-site Waste 
Code Industry On--site On-site On-site Management 

Pounds Pounds Pounds Pounds 

2911 Petroleum Refining 148,364,971 603,132,858 1,294,372,631 2,045,870,460 

Multiple within SIC 29 645,727 0 8,511,398 9,157,125 

2992 Lubricating Oils & Greases 4,178,041 103,934 632,604 4,914,579 

2999 Petroleum & Coal Products, nee* 4,600 364,600 2,015,128 2,384,328 

2952 Asphalt Felts & Coatings 151,088 0 0 151,088 

Invalid SIC Code within SIC 29 56,000 0 0 56,000 

2951 Asphalt Paving Mixtures & Blocks 109 0 1,765 1,874 

Total for SIC Code 29 153,400,536 603,601,392 1,305,533,526 2,062,535,454 

Note: Other On-site Waste Management from Section 8 of Form R Forms With more than one 4-dtgtt SIC code wtthm SIC code 29 are asslglled to the "multiple" 
category. Invalid SiC codes are codes beginning "29'' that do not exist in the current Standard Industnal Classlficatton code system 
'*nee: not elsewh<:m classified. 
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Figure 7-3. Distribution of TRI Other 
On-site Waste Management, 1996: 
Petroleum Refining {SIC Code 29) 

Transfers Off-site for Further Waste 
Management 

Lubricating oils and greases (SIC code 2992) 
reported the largest transfers off-site for further 
waste management, 15.3 million pounds, as shown 
in Table 7-5. Refineries (SIC code 2911) were 
second with 10.6 million. The two industries 
together accounted for 98.8% of the total. 

Figure 7-5 shows transfers off-site for further waste 
management by category of waste-management 
method. Recycling was the largest category with 
18.6 million pounds reported, 71.0% of the total. 

Figure 7:-6 shows the off-site transfer data by four
digit SIC code. 

Note: Data from Section 8 of Form R 

(J) 

'C c: 
::I 
0 a.. 

2,500,000,000 -,-------------------------------, 

2,000,000,000 

1,500,000,000 

1,000,000,000 

500,000,000 

0 

•Treated 

II Energy Recovery 

lll:.IRecycled 

2911 Mult. 2992 2999 2952 Invalid 2951 

Figure 7-4. TRI Other On-site Waste Management, 
SIC Codes with Largest Totals, 1996: 

Petroleum Refining (SIC Code 29) 

Note: Other On-site Waste Management from Section 8 ofForm R Forms With more than one 4-dJ.glt SIC code Withm SIC Code 29 are ass1gned to the 
"multiple" categmy. Invahd SIC codes are codes begmning "29" that do not ex1st m the current Standard Industrial Classification code system 
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Table 7-5. TRI Transfers Off-site for Further Waste Management, 1996: Petroleum Refining, SIC Code 29 
(fn Rank Order) 

Total Off-site 
Transfers for 

Transfers to Other Further 
Transfers Energy Transfers to Transfers to Off-site Waste SIC 

Code Industry to Recycling Recovery Treatment POTWs Transfers Management 
Pounds Pounds Pounds Pounds Pounds Pounds 

2992 Lubricating Oils & Greases 14,184,602 415,767 57,587 602,154 0 15,260,110 
2911 Petroleum Refining 4,212,448 239,672 1,958,367 4,176,916 1 10,587,404 

Multiple within SIC 29 112,180 39 53,737 1,109 0 167,065 

2999 Petroleum & Coal Products, nee* 35,902 1,593 72,250 0 0 109,745 
2952 Asphalt Felts & Coatings 8,195 0 0 7,955 0 16,150 

Invalid SIC Code within SIC 29 0 0 8,310 0 0 8,310 
2951 Asphalt Paving Mixtures & Blocks 0 0 0 0 0 0 

Total for SIC Code 29 18,553,327 657,071 2,150,251 4,788,134 26,148,784 

Note: Off-site Transfers for Further Waste Management from Section 6 (excluding off-site transfers to disposal) of Form R Other Off-site Transfers reported 
without valid waste management code. Forms with more than one 4-dtgit SIC code wttlun SIC code 29 are assigned to the "multiple" category 
*nee: not clsev.hcre classified. 

1996 TRI Data by State 
for Petroleum Refining 

Petroleum refining industries are primarily located 
near sources of crude oil (either oil and gas fields or 
onshore petroleum terminals) or near consumers of 
petroleum products (heavily industrialized areas). 
Three states, Texas, Louisiana, and California, were 
home to 42% of U.S. refineries and were also 
responsible for 53% of the crude distillation 
capacity in 1994. These three states accounted for 
28.9% of the facilities reporting to TRI and 40.9% 
of the TRI forms submitted in SIC code 29 in 1996. 

Texas reported the largest total on- and off-site 
releases (21.4 million pounds) and California had 
the second largest total (11.8 million pounds). 
These states also ranked first and second for both 
on-site releases and off-site releases (transfers to 
disposal). California reported the largest quantities 
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Figure 7-6. TRI Transfers Off-site for Further Waste Management, SIC 
Codes with Largest Totals, 1996: Petroleum Refining (SIC Code 29) 

Note: Off-site Transfers for Further Waste Management from Section 6 (excludmg off-site transfurs to disposal) of Form R. Forms Wlth more 
than one 4-dlglt SIC code Within SIC code 20 are asstgned to the "mulnple" categoty. Invahd SIC codes are codes beginning "29" that do not 
exist in the current Standard Industrial Classificatmn code system. 

with 1.04 billion pounds. New Jersey was second in 
both categories, with 331.9 million pounds in other 
on-site waste management and 333.8 million 
pounds in total production-related waste. Indiana 
reported the largest transfers off-site for further 
waste management with 12.7 million pounds, 
followed by California with 4.7 million pounds. 

Table 7-6 presents 1996 TRI data for the petroleum 
sector in all states and territories. Map 7-1 
illustrates the geographic distribution of on- and 
off-site releases reported in this sector. 

1996 TRI Data by 
Chemical for Petroleum 
Refining 

Nitrate compounds (9 .3 million pounds) and 
ammonia (9.0 million pounds) were the two 
chemicals with the largest on- and off-site releases 
for petroleum refining. These were followed by 
toluene, methanol, and n-hexane with 7. 7 million, 
5.4 million, and 5.1 million pounds, respectively 
(see Table 7 -7). 
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.plor 7- TRI Data for Petroleum Refining 

Table 7-6. Summary ofTRIInformation by State, 1996: Petroleum Refining, SIC Code 29 

Total 
Transfers Total Non-

Total Total Total On- Total Other Off-site for Production- Production-
Tots! Total On-site Off-site and Off-site On-site Waste Further Waste related related 

Stale Faclllllcs Forms Form As Releases Releases Releases Management Management Waste Waste 
Number Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Alabama 10 41 2 461,060 45 461,105 33,621 508,463 1,008,212 0 

Alcla 4 22 3 313,501 0 313,501 147,120 22,240 475,429 6,257 

Ar!ulaa s IS 1 10,340 206 10,546 2,933 0 13,480 0 

Arlca.tuu s 31 I 1,328,776 190 1,328,966 1,025,540 92,965 2,448,730 0 

C&ltfootla 48 459 38 11,402,869 441,261 11,844,130 1,028,481,664 4,745,047 1,044,581,141 222,820 

Colorado s 39 1 216,155 211,832 427,987 10,383,840 3,792 10,853,473 0 

Cocncctlcut 1 1 0 250 0 250 0 1,295 1,794 0 

Oei&WM'C 2 21 5 162,642 0 162,642 279,600 12,134 428,375 26,000 

Florida 10 20 4 4,119 285 4,404 60,252 55,800 64,671 0 

Gccqla 9 27 7 29,507 1,094 30,601 101,127 8,000 140,195 0 

Hawaii 2 30 3 312,207 1,774 313,981 3,527,837 4,554 3,837,689 20 

111111011 29 184 16 2,867,425 125,326 2,992,751 46,227,495 456,035 49,669,653 2,162 

lndl&na 13 81 11 1,017,661 255,251 1,272,912 8,943,010 12,651,801 22,840,039 10,069 

Iowa 4 10 2 1,255 0 1,255 0 0 706 0 

Ku.su 11 81 9 3,386,540 584 3,387,124 35,710,390 167,722 39,216,245 352 

Ken rudy 2 44 s 533,772 126,408 660,180 13,672,504 17,066 14,346,645 28,806 

Lou!sllaa 24 249 7 6,435,946 286,833 6,722,779 73,801,504 669,201 81,059,845 45,089 

M~laod 4 6 2 100 750 850 5,600 250 6,040 0 

Massacllusetts 2 3 2 0 0 0 0 0 0 0 

Mkhl£111 12 62 18 225,621 1,437 227,058 < 51,150,941 315,487 51,709,072 0 

Mlnne5ota s 57 I 1,118,882 54,220 1,173,102 2,414,518 301,838 3,882,433 0 

M.uaslppl s 10 4 433,250 0 433,250 33,300 0 421,810 300 

M!u®n 7 25 4 31,825 4,191 36,016 1,465 11,597 46,171 3 

Moalama 4 69 1 549,506 15,068 564,574 4,649,688 25,708 5,226,784 10,438 

NcwJ<my 16 126 6 2,751,607 57,469 2,809,076 331,915,837 238,431 333,819,747 90,516 

New Mexico 4 51 0 925,060 9,500 934,560 35,993,442 8,374 36,932,410 0 

NcwYod: s 14 1 416 175 591 2,498 500,300 502,893 0 

North Carolina 6 8 4 1,000 4,501 5,501 106 14,197 15,234 0 

North Mota 1 19 0 345,861 408 346,269 1,275,107 925 1,628,787 0 

Obio 21 lll 14 653,842 142,741 796,583 28,082,916 279,947 29,156,543 90 

~ 8 101 8 1,335,910 29,692 1,365,602 56,875,229 193,760 58,413,984 0 

Orep 4 14 1 66,184 I 66,185 2,452 1,621 70,026 0 

PCIUIS) lviiDia 24 ISS 18 3,298,360 148,555 3,446,915 8,522,028 647,299 12,600,769 10,877 

l'ucl1o RICO 8 47 0 1,122,606 14,629 1,137,235 700,211 11,021 1,617,169 3,250 

Soulh C&rohna s 13 4 808 226 1,034 3,202 719 4,949 0 

TCMCIICC 2 23 2 49,585 1,555 51,140 28,292,915 166,693 28,508,998 0 

Texas « 614 20 20,751,077 672,007 21,423,084 154,090,426 3,133,283 178,610,982 1,323,213 

uw. 5 74 3 289,269 20,980 310,249 100,974,221 151,247 101,445,137 306 

Vq!n hl.tnds I 24 0 1,506,131 8 1,506,139 10,959,652 479,203 12,944,993 0 

Vqlnia 2 26 2 330,713 47 330,760 3,007,030 1,680 3,339,189 30 

Wahfnstoa 8 104 s 93(),421 0 930,421 15,895,630 246,843 17,067,241 2,875 

WCSCVqiala 2 12 3 181,785 0 181,785 619,930 500 803,244 0 

Wlscoosln s 23 3 82,676 0 82,676 0 1,531 84,225 0 

Wyomlna 7 85 0 763,307 28,182 791,489 4,668,673 215 5,456,207 2,984 

Total for SIC Code 29 .COl 3,231 241 66,229,827 2,657,431 68,887,258 2,062,535,454 26,148,784 2,155,301,359 1,786,457 

Note: On-site Releases from Section 5 ofForm R. On-site Waste Management from Section 8 ofForm R Off-site Releases from Section 6 (transfers off-s1te to 
disposal) ofFonn R. Total Transfers Off-site for Further Waste Management from Section 6 (excluding transfers off-s1te to disposal) of Form R. Total 
Production-related Waste sums Section 8 (Current Year, Column B) of Form R, except. Non-production-related Waste (remedial/catastropluc mc1dents ). 
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Map 7-1. Total On- and Off-site Releases, 1996: Petroleum Refining, SIC Code 29 

Hawa1i Puerto Rico 

~ w Note On-site Releases from Section 5 ofForm Rand Off-site Releases from Section 6 (transfers off-site to dlsposal) of Form R 
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• More than 10,000,000 
• 1,000,000 to 10,000,000 
Ill 100,000to 1,000,000 
D 0 to 100,000 
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.pter 7- TRI Data for Petroleum Refining 

Table 7-7. The 15 Chemicals with the Largest Total On-site and Off-site Releases, 1996: Petroleum Refining, SIC Code 29 
(In Rank Order) 

Off-site 
On-site Land Releases Releases 

Surface Underground Injection RCRA Other On- Total Transfers Total On-
CAS Total Air Water Class I Class 11-V Subtitle C site Land On-site Off-site & Off-site 

Number Industry Emissions Discharges Wells Wells Landfills Releases Releases to Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Nitrate compounds 0 9,257,747 0 0 0 22,298 9,280,045 0 9,280,045 
7664-41-7 Ammonia 6,775,446 697,412 1,323,520 4,154 0 7,953 8,808,485 203,062 9,011,547 
108-88-3 Toluene 7,092,393 37,706 171,612 500 250 351,233 7,653,694 86,341 7,740,035 
67-56-l Methanol 5,205,244 42,317 144,430 0 0 150 5,392,141 81 5,392,222 

110-54-3 n-Hexane 4,885,511 153,256 7,208 0 250 9,444 5,055,669 16,831 5,072,500 
115-07·1 Propylene 4,302,329 7,050 0 0 0 1,338 4,310,717 387 4,311,104 
78-93-3 Methyl ethyl ketone 4,270,000 6,192 19,000 0 0 5 4,295,197 1,145 4,296,342 

1330-20-7 Xylene (mixed isomers) 3,864,532 18,700 32,551 500 0 23,300 3,939,583 127,345 4,066,928 
71-43-2 Benzene 2,730,100 21,155 179,403 500 5 42,452 2,973,615 43,769 3,017,384 

1634-04-4 Methyl lcrt-buty1 ether 2,323,386 101,444 161,550 750 0 26,566 2,613,696 63 2,613,759 
74-85-1 Ethylene 1,944,681 2,927 0 0 0 280 1,947,888 92 1,947,980 

7647-01-0 Hydrochloric acid 1,433,392 0 0 0 0 0 1,433,392 0 1,433,392 
110·82-7 Cyclohexane 1,241,794 7,961 4,862 0 5 5,423 1,260,045 5,796 1,265,841 
100-41-4 Ethylbenzcne 932,247 3,797 4,299 250 5 56,505 997,103 27,665 1,024,768 
95-63-6 I ,2,4· Trimcthylbenzene 659,083 2,966 1,270 0 5 9,261 672,585 47,663 720,248 

Subtotal 47,660,138 10,360,630 2,049,705 6,654 520 556,208 60,633,855 560,240 61,194,095 

Total for SIC Code 29 52,101,079 10,567,225 2,310,233 8,664 5,685 I ,236,941 66,229,827 2,657,431 68,887,258 

Note: On-site Releases from Section 5 of Form R Off-site Releases from Sectton 6 ( off-s1te transfers to d1sposal) of Form R 

Reporting of discharges to surface water was 
dominated by nitrate compounds (87.6% of the 
sector's total in this category). Ammonia, toluene, 
and methanol totaled over 5 million pounds each in 
emissions to air, the medium with the largest 
releases, and they accounted for 36.6% of total air 
emissions in this sector. Underground injection was 
1.3 million pounds for ammonia, nearly all of it in 
Class I wells. 

OSHA Carcinogens 

Petroleum refining releases of chemicals designated 
as OSHA carcinogens totaled 4.2 million pounds in 
1996, as shown in Table 7-8. (OSHA Carcinogens 
and the bases for their designation appear in Box 2-
4 in Chapter 2). The large majority (3.2 million 
pounds) was released to air. 
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One of the top 15 chemicals for total on- and off
site releases, benzene, is an OSHA carcinogen. It 
accounted for 3.0 million pounds of on- and off
site releases, including 2. 7 million pounds of air 
emissions. No other OSHA carcinogen was 
reported in such a large amount in this sector. 
The next largest total release of an OSHA 
carcinogen in the petroleum refining sector was 
nickel compounds with 327,000 pounds, followed 
by asbestos with 291,000 pounds. 

Refineries (SIC code 2911) reported 97.9% ofthe 
air emissions of OSHA carcinogens reported in this 
sector. Figure 7-7 shows the on- and off-site 
releases of OSHA carcinogens for the four-digit 
SIC codes in the petroleum sector. 



Table 7-8. TRIOn-site and Off-site Releases of OSHA Carcinogens by 4-digit SIC Code, 1996: Petroleum Refining, SIC 
Code 29 (in Rank Order) 

Off-site 
On-site Land Releases Releases 

Total Surface Underground Injection RCRA Other On- Total Transfers Total On-
SIC A•r Water Class I Class 11-V Subtitle C site Land On-site Off-s•te to & Off-site 

Code Industry Emissions Discharges Wells Wells Landfills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2911 Petroleum Refinmg 3,100,498 30,811 179,403 750 3,605 70,966 3,386,033 729,822 4,115,855 

Multiple w1tbm SIC 29 40,034 654 0 0 0 167 40,855 732 41,587 

2952 Asphalt Felts & Coatings 5,424 0 0 0 0 0 5,424 4,156 9,580 

2992 Lubncatmg Oils & Greases 8,427 0 0 0 0 0 8,427 245 8,672 

2999 Petroleum & Coal Products, nee* 5,504 0 0 0 0 0 5,504 2,500 8,004 

Invalid SIC Code withm SIC 29 6,300 0 0 0 0 0 6,300 0 6,300 

Subtotal 3,166,187 31,465 179,403 750 3,605 71,133 3,452,543 737,455 4,189,998 

Total for SIC Code 29 52,101,079 10,567,225 2,310,233 8,664 5,685 1,236,941 66,229,827 2,657,431 68,887,258 

Note: On-site Releases from Section 5 of Form R OtT-site Releases from Sectmn 6 ( off-s1te transfers to dtsposal) of Form R Forms wtth more than one 4-dtgit SIC 
code within SIC code 29 are asstgned to the ''multiple" category. 
*nee: not elsewhere classtfied. 
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Figure 7-7. TRI On-site a111d Off-site Releases of OSHA Carcinogens, 
SIC Codes with Largest Totals, 1996: Petroleum Refining 

(SIC Code 29) 

Note: On-site Releases from Section 5 ofForm R OtT-site Releases from Sect10n 6 (off-stte transfers to disposal) ofForm R Forms with 
more than one 4-<hgtt SIC code wtthm SIC code 29 are asstgned to the ''multiple" category. UIJ =underground InJection 
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Table 7-9. Quantities ofTRI Chemicals in Waste by 4-dlgit SIC Code, 1996: Petroleum Refining, SIC Code 29 
(In Rank Order) 

Quantity Total Non-
Energy Energy Released Production- Production-

StC Recycled Recovery Treated Recycled Recovery Treated On-and related related 
Code IAdUJir)' On-site On-site On-site Off-site Off-site Off-site Off-site Waste Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2911 I'Wokum Ref&tins 148,364,971 603,132,858 1,294,372,631 4,179,325 245,436 5,982,505 61,078,881 2,117,356,607 1,786,042 

2992 Lllbrkatlll& Otis & Greases 4,178,041 103,934 632,604 14,167,093 412,381 688,754 721,911 20,904,718 256 

Multiple wtdun SIC 29 645,727 0 8,511,398 112,208 39 55,311 1,963,435 11,288,118 0 

2999 Petroleum & Coal Products, nee* 4,600 364,600 2,015,128 35,900 2,393 72,245 2,862,657 5,357,523 159 

2952 ~k Felts & Coatlngs 151,088 0 0 8,441 0 7,306 73,240 240,075 0 

Invalid SIC Code w!lhln SIC 29 56,000 0 0 0 0 8,310 83,300 147,610 0 

29$1 AJplt.Jk Pavin& Mumues & Blocks 109 0 1,765 0 0 19 4,815 6,708 0 

ToUII f«SICCode29 153,400,536 603,601,392 1,305,533,526 18,502,967 660,249 6,814,450 66,788,239 2,155,301,359 1,786,457 

Nole: Data from Section 8 ofFonn R Fonns with more than one4-d!gtt SIC code wtthin SIC code 29 are asstgned to the "multiple" category 
*nee: not elsewhere classified. 

1996 TRI Chemicals in 
Waste for Petroleum 
Refining 

The petroleum refining sector reported a total 
of2.16 billion pounds ofTRI chemicals in 
production-related waste for 1996, as shown in 
Table 7-9 and Figure 7-8. On-site treatment 
amounted to 1.31 billion pounds, or 60.6% oftotal 
production-related waste. On-site energy recovery 
was next with 603.6 million pounds, or 28.0%. 

Refineries (SIC code 2911) topped the list in all 
production-related waste categories except one, off
site recycling. In that category, lubricating oils and 
greases (SIC code 2992) reported the largest 
quantity, 14.2 million pounds. Refineries (SIC code 
2911) reported 148.4 million pounds in on-site 
recycling, 603.1 million pounds in on-site energy 
recovery, 1.29 billion pounds in on-site treatment, 
4.2 million pounds in off-site recycling, 245,000 
pounds in off-site energy recovery, 6.0 million 
pounds in off-site treatment, and 61.1 million 
pounds in quantities released on- and off-site. 
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Refineries accounted for 98.2% of all SIC code 29 
chemicals reported in waste. Distribution of 
production-related waste for SIC code 29 industries 
appear in Figure 7-9. 

Off-site Waste 
Management 

1.2% 

Quantity Released 
3.1% 

Management 
95.7% 

Figure 7-8. Distribution ofTRI Production-Related 
Waste, 1996: Petroleum Refining (SIC Code 29) 

Note: Data from Section 8 of Fonn R 
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Figure 7-9. Distribution of Production-related Waste, 1996: 
Petroleum Refining (SIC Code 29) 

Note: Data from Section 8 of Form R Forms with more than one 4-dtgtt SIC code wtthm SIC code 29 are assigned to the "multiple" category Invalid SIC 
codes are codes begmnmg "29" that do not exist m the current Standard Industnal Classification code system 

Projected Quantities of TRI 
Chemicals in Waste 

Table 7-10 and Figure 7-10 summarize the 
petroleum refining sector's projections for on
and off-site waste management through 1998. (As 
explained in Chapter 2, facilities not only report 
current data but project waste management 
quantities for the next two years in their TRI 
submissions.) Total production-related waste is 
not projected to change by much-a small decrease 
for 1996 to 1997 and a small increase for 1997 to 
1998-because its largest component (on-site 
treatment) is projected to decrease by just 1.3% and 

its second largest component (on-site energy 
recovery) is projected to increase by 3.5%. 

Two categories of off-site waste management are 
projected to decrease significantly: energy recovery 
by 15.5% and treatment by 32.2%. In both cases, 
the greatest change is projected for the first year, 
1996-1997. The quantity released on-and off-site is 
expected to decrease by 4.9% between 1996 and 
1998. 

Overall, between 1996 and 1998, the projected 
change in production-related waste is quite small, 
less than 0.01 %. On-site treatment is expected to 
remain the prevalent waste management method in 
this sector, representing 60.6% of total production-
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Table 7-10. Current Year and Projected Quantities ofTRI Chemicals in Waste,1996·1998: Petroleum 
Refining, SIC Code 29 

Current Year 1996 Projected 1997 Prolected 1998 
Total Percent Total Percent Total Percent 

Waste Management Activity Pounds ofTotal Pounds ofTotal Pounds ofTota1 

On::~ite W~tc Management 

Recycled On-site 153,400,536 7.1 152,902,846 7.1 153,044,029 71 

Energy Recovecy On-site 603,601,392 28.0 619,232,516 28 8 624,678,006 290 

Treated On-site 1,305,533,526 60.6 1,289,721,204 60.0 1,289,190,556 59.8 

QffiJEite Wnste Management 

Recycled Off-site 18,502,967 0.9 18,371,699 0.9 18,647,223 0.9 

Energy Recovecy Off-site 660,249 0.0 543,337 0.0 557,708 00 

Treated Off-site 6,814,450 0.3 4,684,602 0.2 4,622,140 02 

Quantity Relensed 66,788,239 3.1 63,800,506 3.0 63,516,964 29 

On· and Off-site 

Total Production-related Waste 2,155,301,359 100.0 2,149,256,710 100 0 2,154,256,626 100.0 

for SIC Code 29 

Projected Change Projected Change Projected Change 
Waste Management Activity 1996-1997 1997-1998 1996-1998 

Percent Percent Percent 

Qo·lil~ W~tc Man11gement 

Recycled On-site -03 OJ -02 

Ener&Y Recovecy On-site 26 0.9 35 

Treated On-site -12 -00 -1.3 

Qll'-li!e Wa~t£MI!nagemen! 

Recycled Off-site -0.7 15 08 

Energy Recovecy Off-site -17.7 26 -15 5 

Treated Off-site -31.3 -1.3 -322 

Quantity Relensed On- and Off-site . -4.5 -0.4 -49 

Total Production-related Waste -0.3 02 -00 

for SIC Code 29 

Note: Current year and projected year amounts are all taken from Section 8 of Form R for 1996. 
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Figure 7-10. Projected Percentage Changes in Quantities ofTRI 
Chemicals in Waste, 1996-1998: 

Petroleum Refining (SIC Code 29) 
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Table 7-11. Number of Forms Reporting Source Reduction Activity, 1996: Petroleum Refining. SIC Code 29 

Category of Source Reduction Activity 
Forms Reporting Source 

Reduction Activities Raw 
Percent Good SpUI Material Process Cleaning 

SIC Total Form of All Operating Inventory and Leak Modifl- Modlfi- and 
Code Industry Forms As Forms Practices Control Prevention cations cations Degreasing 

Number Number Percent Number Number Number Number Number Number 

2911 Petroleum Refining 2,582 530 20 5 150 10 339 4 170 4 

2951 Asphalt Paving Mixtures & Blocks 16 63 

2952 Asphalt Felts & Coatrogs 94 54 574 12 27 3 

2992 Lubncatmg Olls & Greases 362 58 160 23 12 21 7 15 3 

2999 Petroleum & Coal Products, nee* 80 5 63 2 2 2 

Multtple wttlun SIC 29 93 18 194 2 17 

fuvaltd SIC Code wttlun SIC 29 4 00 

Total for SIC Code 29 3,231 666 206 190 23 380 40 190 9 

Note: Forms with more than one 4-dlgtt SIC code wttlnn SIC code 20 are asstgned to the "multiple" category 
*nee: not elsewhere classified. 

:surtaee 
Prep-

aration Product 
and Modlfl-

Finishing cations 
Number Number 

12 
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15 
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related waste in 1996 and a projected 59.8% in 
1998. 

Source Reduction Activity 

One-fifth (20.6%) of the TRI reporting forms 
submitted in this sector indicated at least one source 
reduction activity dwing 1996. Table 7-11 shows 
that refineries (SIC code 2911) submitted 530 of 
these (also one-fifth, 20.5%, of the forms in that 
four-digit SIC code). In the asphalt felts and 
coatings industry (SIC code 2952), 57.4% of the 
forms submitted reported source reduction activities 
in 1996. 

Spill and leak prevention was the most commonly 
reported source reduction activity for the petroleum 
refining sector overall (SIC code 29) and for 
refineries (SIC code 2911). Few if any other sectors 
show this emphasis, which reflects the petroleum 
sector's dependence on moving and storing 
enormous quantities of crude oil and other 
petroleum products. Improvements in operating 
practices (the most common source reduction 
activity in most other sectors) was the next highest 
reported activity in this sector. 

Year-to-Year 
Comparisons for 
Petroleum Refining 

1995-1996 TRI Data for Petroleum 
Refining 

On- and Off-site Releases 

From 1995 to 1996, the number ofTRI forms 
submitted with petroleum refining codes decreased 
by 1.0%, as shown in Table 7-12. The number of 
Form A certification statements, certifying that a 
chemical's annual reportable amount was less than 
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500 pounds for the year and that the facility did not 
manufacture, process, or otherwise use more than 1 
million pounds, rose 11.1 %. (The Form A 
certification statement is explained in Chapter 1.) 
This may reflect growing awareness of the Form A 
certification statement, which was introduced in 
reporting year 1995. 

On- and off-site releases reported in the petroleum 
refining sector totaled 7.4% more (a 4.7-million
pound increase) in 1996 than in 1995. Several areas 
of on-site releases showed significant increases 
including a 242.5% increase in on-site land releases 
(from 363,000 pounds to 1.2 million pounds) and 
an 86.1% increase in surface water discharges 
(from 5.7 million pounds to 10.6 million pounds). 
Transfers off-site to disposal decreased by 484,000 
pounds (15.4%). Figure 7-11 displays these 
changes. 

Other On-site Waste Management 

Reporting by petroleum refining facilities of other 
on-site waste management, which also appears in 
Table 7-12, rose 97.3%, from 1.05 billion pounds in 
1995 to 2.06 billion pounds in 1996. Every area of 
other on-site waste management increased with on
site treatment topping the list with a 268.4% rise (a 
1.00-billion-pound increase). Almost all of the 
increase in on-site treatment is accounted for by a 
single facility, Chevron Products in Richmond, 
California, which reported 2.4 million pounds in 
1995 and 942.6 million pounds in 1996, a 940.3-
million-pound increase. This facility attributes 
much of its increase to improved estimation 
techniques, as described in the section on Facilities 
with Large Increases and Decreases in Waste 
Management, 1991-1996, later in this chapter. 

On-site recycling increased 24.1 %, from 123.6 
million pounds to 153.4 million pounds, and on-site 
energy recovery rose 6.4%, from 567.3 million 
pounds to 603.6 million pounds. 



Chapter 7- TRI Data for Petroleum Refln~ 
Table 7-12. Comparison of TRI On-site and Off-site Releases, Other On-site Waste Management, and Transfers 
Off-site for Further Waste Management, 1995-1996: Petroleum Refining, SIC Code 29 

Change 
1995 1996 1995to1996 

Number Number Percent 

Total Facilities 401 401 0.0 

Total Forms 3,262 3,231 -LO 
FonnRs 3,045 2,990 -1.8 
Form As 217 241 11.1 

Pounds Pounds Percent 
On-s1te Releases 
Total Air Emissions 52,742,051 • 52,101,079 -1.2 

Fugitive Air 30,378,054 27,968,469 -7.9 
Point Source Air 22,363,997 24,132,610 7.9 

Surface Water Discharges 5,677,398 10,567,225 86.1 
Underground Injection 2,217,653 2,318,897 4.6 
On-s1te Land Releases 362,828 1,242,626 242.5 

Total On-site Releases 60,999,930 66,229,827 8.6 

Off-site Releases 
Transfers Off-site to Disposal 3,140,985 2,657,431 -15.4 

Total On- and Off-site Releases 64,140,915 68,887,258 7.4 

Other On-site Waste Management 
Recycled On-site 123,620,333 153,400,536 24.1 
Energy Recovery On-site 567,256,295 603,601,392 6.4 
Treated On-site 354,362,794 1,305,533,526 268.4 

Total Other On-site Waste Management 1,045,239,422 2,062,535,454 97.3 

Transfers Off-site for Further Waste Management 
Transfers to Recycling 22,993,456 18,553,327 -19.3 
Transfers to Energy Recovery 552,946 657,071 18.8 
Transfers to Treatment 1,067,905 2,150,251 101.4 
Transfers to POTWs 4,926,872 4,788,134 -2.8 
Other Off-site Transfers 0 1 -

Total Transfers Off-site for Further Waste Management 29,541,179 26,148,784 -11.5 

Note: On-site Releases from Sectton S of Form Rand Off-site Releases from Sectton 6 (transfers off-stte to disposal) of Form R Other On-site Waste 
Management from Sectlon 8 ofFonn R Transfers Off-site for Further Waste Management from Sectlon 6 ( excludmg transfers off-srte to disposal) of 
Form R Breakdown of Underground Injection and On-site Land Releases not requrred m 1995. Other Off-site Transfers are transfers reported w1thout a valid waste 
management code 
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Figure 7-11. Percentage Change in On-site and Off-site Releases, 
1995-1996: Petroleum Refining (SIC Code 29) 

~~~~~~~~eR~f::esscsanfrod mUnSdece tion Sdofln~ormti. R andt Off~siedte ~eleases from Sectwn 6 (transfers off-site to disposal) of Form R Breakdown of 
rgroun ~ec on no requrr m 1995 

Transfers Off-site for Further Waste 
Management 

Transfers to treatment doubled in the petroleum 
refining sector from 1995 to 1996 (a 101.4% 
increase, or 1.1 million pounds). Transfers to 
energy recovery increased 18.8% (1 04,000 pounds). 
Transfers to recycling and transfers to POTWs both 
decreased, 19.3% (4.4 million pounds) and 2.8% 
(139~000 pounds), respectively. Overall, transfers 
off-stte for further waste management decreased 
11.5%, due to the large decreases in recycling. 
These data are also shown in Table 7-12. 

1988-1996 TRI Data for Petroleum 
Refining 

As explained in Chapter 3, comparisons from the 
1988 TRl baseline year to the current year rely on 
the list of "core" TRl chemicals that were 
reportable, with the same reporting definition, in all 
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years. These multi-year comparisons also review 
only the data elements that were collected in all 
years, which excludes from this section any analysis 
that distinguishes RCRA subtitle C landfills from 
other land releases as well as analysis based on the 
types of underground injection wells. On-site waste 
management data and transfers off-site to recycling 
and to energy recovery have been collected only 
since 1991 ; these data are included, but cannot be 
compared across the full1988-1996 period. 

The number of forms reporting petroleum refining 
SIC codes dropped 2.3% from 1988 to 1996, as 
presented in Table 7-13. On- and off-site releases 
decreased by 40.8%, or 29.7 million pounds, and 
decreases occurred in all release media except 
underground injection, as shown in Figure 7-12. 
Underground injection increased 86.1 %, from 
528,000 pounds in 1988 to 982,000 pounds in 1996. 



Table 7-13. Comparison ofTRI On-site and Off-site Releases, Other On-site Waste Management, and Transfers Off-site 
for Further Waste Management, 1988 and 1994-1996: Petroleum Refining, SIC Code 29 

Change 

1988 1994 1995 1996 1988to 1996 

Number Number Number Number Percent 

Total Faciltties 376 392 378 373 -0 8 

Total Forms 2,814 2,853 2,790 2,748 -2 3 

FormRs 2,814 2,853 2,600 2,550 -94 

Form As NA NA 190 198 NA 

Pounds Pounds Pounds Pounds Percent 

On-site Releases 

Total Atr Emisstons 64,717,279 41,582,376 37,966,347 38,116,344 -411 

FugttiveAir 47,881,163 29,028,190 25,525,376 23,418,914 -51 1 

Pomt Source Air 16,836,116 12,554,186 12,440,971 14,697,430 -12 7 

Surface Water Dtscharges 753,428 468,608 514,411 410,016 -456 

Underground Injection 527,819 704,981 856,378 982,255 861 

On-site Land Releases 2,455,013 648,650 189,625 1,181,829 -51.9 

Total On-site Land Releases 68,453,539 43,404,615 39,526,761 40,690,444 -406 

Off-site Releases 

Transfers Off-site to Disposal 4,327,282 3,472,485 3,066,557 2,386,208 -44.9 

Total On- and Off-stte Releases 72,780,821 46,877,100 42,593,318 43,076,652 -408 

Other On-s1te Waste Management 

Recycled On-site NA 112,965,582 115,528,019 84,154,943 NA 

Energy Recovery On-site NA 918,442,566 562,955,277 596,112,342 NA 

Treated On-site NA 167,926,607 257,045,269 1,064,485,499 NA 

Other On-s1te Waste Management NA 1,199,334,755 935,528,565 1,744,752,784 NA 

Transfers Off-stte for Further Waste Management 

Transfers to Recycling NA 20,293,057 22,844,000 18,466,459 NA 

Transfers to Energy Recovery NA 1,392,657 542,664 633,417 NA 

Transfers to Treatment 2,538,235 1,253,753 945,589 1,986,839 -21 7 

Transfers to POTWs 6,087,311 3,356,885 3,976,605 4,312,823 -292 

Other Off-site Transfers 906,249 0 0 I -100 0 

Total Transfers Off-site for Further Waste Management NA 26,296,352 28,308,858 25,399,539 NA 

Note: Does not include dehsted chetmcals, chemicals added m 1990, 1991, 1994, and 1995, and a1ur1m1um oxide, arumorua, hydrochlonc acid, and sulfunc acid 
On-site Releases from Section 5 ofForm Rand Off-site Releases from Section 6 (transfers off-site to disposal) of Form R Other On-site Waste Management 
from Section 8 ofForm R Transfers Off-site for Further Waste Management from Section 6 ( excludmg transfers off..stte to dtsposal) of Form R. Breakdown of 
Underground Injection and On-site Land Releases not required before 1996 For 1994-1996, Other Off-site Transfers are transfers reported without a vahd waste 
management code For 1988, OtherOff-stte Transfers are transfers reported without a vahd waste management code or codes not required to be reported m 1988 
NA: not reqmred to be reported m that Ye!!f 

' 
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Figure 7-12. Percentage Change in On-site and Off-site Releases, 
1988-1996: Petroleum Refining (SIC Code 29) 

Note: Docs not include delisted chemicals, chemicals added in 1990, 1991, 1994, and 1995, and ahunmum ox1de, ammorua, hydrocblonc 
acid. and sulfurlc acid. On-site Releases from Section 5 ofFonn Rand Off-site Releases from Section 6 (transfers off-site to disposal) ofFonn R 
Breakdown ofOn-site Land Releases and Underground Injection not required before 1996 

Fugitive air emissions made up the majority ofthe 
decreases, dropping from 47.9 million pounds to 
23.4 million pounds, a 51.1% reduction. Point 
source air emissions decreased 2.1 million pounds 
between 1988 and 1996, a 12.7% reduction, and 
surface water discharges decreased by 343,000 
pounds, a 45.6% decrease. On-site land releases in 
1996 were half that of 1988, decreasing from 2.5 
million pounds in 1988 to 1.2 million pounds in 
1996 (a 51.9% reduction). 

Transfers off-site to disposal decreased 44.9%, a 
reduction of 1.9 million pounds. 

Other on-site waste management and off-site 
transfers to recycling and energy recovery generally 
showed decreases from 1994, except for on-site 
treatment. On-site treatment increased from 167.9 
million pounds in 1994 to 1.06 billion pounds in 

274 

1996, a 533.9% increase. (These data were not 
collected in 1988.) 

For the 1988-1996 period, transfers to treatment 
decreased 21.7%, or 551,000 pounds, and transfers 
to POTWs decreased 29.2%, or 1.8 million pounds. 

Production in the petroleum refining sector 
increased throughout this period, although 
employment declined. TRI facilities report absolute 
amounts of waste managed and environmental 
releases, not amounts adjusted for changes in 
production levels. As production in the petroleum 
refining sector has increased, however, the sector's 
releases have decreased, led by decreases in fugitive 
air emissions. Several facilities that have 
accomplished large decreases in air emissions have 
done so by implementing process changes, as well 
as improving their operating practices, as described 
below. 



Table 7·14 TRIOn-site and Off-site Releases by 4-digit SIC Code, 1988 and 1994·1996: Petroleum Refining, SIC Code 29 . 
Off-site 

On-site Releases Releases 
Surface Total Transfers Total On-

SIC Total Air Water Underground Releases On-site Off-site to and Off-site 
Code Industry Year EmissiOns Discharges Injection to Land Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

2911 Petroleum Refining 96 34,837,049 379,487 982,255 1,147,695 37,346,486 2,157,061 39,503,547 
95 33,681,768 489,453 854,178 149,756 35,175,155 2,796,594 37,971,749 
94 37,250,761 449,194 702,581 556,682 38,959,218 3,208,739 42,167,957 
88 56,407,891 692,938 503,202 2,251,419 59,855,450 3,799,001 63,654,451 

2951 Asphalt Pavmg M1xtutes & Blocks 96 4,816 0 0 0 4,816 0 4,816 
95 1,515 0 0 0 1,51'5 500 2,015 
94 1,667 0 0 146 1,813 1,146 2,959 
88 25,503 2,000 0 250 27,753 2,440 30,193 

2952 Asphalt Felts & Coatmgs 96 27,210 314 0 25,000 52,524 10,751 63,275 
95 23,022 32 0 9,205 32,259 32,124 64,383 
94 28,389 28 0 0 28,417 69,806 98,223 
88 40,206 280 0 0 40,486 187,722 228,208 

2992 Lubncatmg Otis & Greases 96 449,787 680 0 7,773 458,240 52,096 510,336 
95 274,537 705 0 15,109 290,351 15,773 306,124 
94 269,528 915 0 55,324 325,767 87,321 413,088 
88 827,756 3,918 0 5,219 836,893 67,814 904,707 

2999 Petroleum & Coal Products, nee* 96 1,566,370 13,449 0 0 1,579,819 0 1,579,819 
95 2,171,009 12,563 2,200 78 2,185,850 0 2,185,850 
94 2,279,509 13,110 2,400 0 2,295,019 0 2,295,019 
88 2,960,467 12,250 23,000 97,000 3,092,717 250 3,092,967 

Multiple withm SIC Code 29 96 1,224,062 16,086 0 1,361 1,241,509 90,300 1,331,809 
95 1,727,469 11,658 0 15,477 1,754,604 136,566 1,891,170 
94 1,727,722 5,111 0 36,498 1,769,331 28,073 1,797,404 
88 4,137,449 42,042 0 79,335 4,258,826 209,542 4,468,368 

Invahd SIC Code wtthm SIC 29 96 7,050 0 0 0 7,050 76,000 83,050 
95 87,027 0 0 0 87,027 85,000 172,027 
94 24,800 250 0 0 25,050 77,400 102,450 
88 318,007 0 1,617 21,790 341,414 60,513 401,927 

Total for SIC Code 29 96 38,116,344 410,016 982,255 1,181,829 40,690,444 2,386,208 43,076,652 
95 37,966,347 514,411 856,378 189,625 39,526,761 3,066,557 42,593,318 
94 41,582,376 468,608 704,981 648,650 43,404,615 3,472,485 46,877,100 
88 64,717,279 753,428 527,819 2,455,013 68,453,539 4,327,282 72,780,821 

Note: On-site Releases from Sect10n 5 ofForm Rand Off-site Releases from Section 6 (transfers off-stte to disposal) of Form R Forms with more than one-4-dtgtt 
SIC code withm SIC code 29 are asstgned to the "multiple" category 
*nee: not elsewhere classified. 

1988-1996 Data for Four-Digit Industries in 
Petroleum Refining 

Tables 7-14 through 7-16 summarize, respectively, 
on-and off-site releases, other on-site waste 
management, and transfers off-site for further waste 
management. They present data for 1988 and 1994-
1996 for industries at the four-digit SIC code level 
within SIC code 29. 

As made evident in the preceding sections of this 
chapter, refineries (SIC code 2911) represent the 
vast majority of facilities and forms for the 
petroleum reflning sector. Only two categories of 
reporting, for all reporting years presented in the 
tables, are led by an industry other than SIC code 
2911. Lubricating oils and greases (SIC code 2992) 
reported more transfers to recycling and energy 
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Table 7·15. TRI Other On-site Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Petroleum Refining, 
SIC Code29 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 
Code Industry Year On-site On-site On-site Management 

Pounds Pounds Pounds Pounds 

2911 Petroleum Rcfming 96 79,132,470 595,705,592 1,057,877,820 1,732,715,882 
95 78,987,422 561,020,619 248,808,273 888,816,314 
94 67,287,193 915,552,746 162,212,091 1,145,052,030 
88 NA NA NA NA 

2951 Asphalt Paving Mixtures & Blocks 96 109 0 1,765 1,874 
95 0 0 950 950 
94 0 0 885 885 
88 NA NA NA NA 

2952 Asphalt Felts & Coatings 96 151,088 0 0 151,088 
95 52,545 0 0 52,545 
94 72,940 0 0 72,940 
88 NA NA NA NA 

2992 Lubricating Oils & Greases 96 4,178,041 55,250 590,903 4,824,194 
95 5,369,064 0 634,009 6,003,073 
94 12,894,749 0 352,813 13,247,562 
88 NA NA NA NA 

2999 Petroleum & Coal Products, nee* 96 0 351,500 983,243 1,334,743 
95 30,336,000 1,934,658 2,586,503 34,857,161 
94 32,640,000 2,889,820 1,358,598 36,888,418 
88 NA NA NA NA 

Multiple within SIC Code 29 96 637,235 0 5,031,768 5,669,003 
95 726,988 0 5,015,534 5,742,522 
94 14,700 0 3,997,550 4,012,250 
88 NA NA NA NA 

Invalid SIC Code within SIC 29 96 56,000 0 0 56,000 
95 56,000 0 0 56,000 
94 56,000 0 4,670 60,670 
88 NA NA NA NA 

Total foe SIC Codc29 96 84,154,943 596,112,342 1,064,485,499 1,744,752,784 
95 115,528,019 562,955,277 257,045,269 935,528,565 
94 112,965,582 918,442,566 167,926,607 1,199,334,755 
88 NA NA NA NA 

Note: Oalll from Section 8 ofFonn R. Forms with more than one-4-digit SIC code Within SIC code 29 are asstgned to the ''multiple" category. 
"'net: not elsev.here classified. 

recovery in each year covered here (1994-1996), 
except for transfers to energy recovery in 1995. 

On- and Off-site Releases 

As shown in Table 7-14, refineries (SIC code 2911) 
saw the biggest reported reductions (in total air 
emissions) (21.6-million-pound reduction) from 
1988 to 1996. This contributed to an overall24.2-
million-pound decrease for all release media, a 
37.9% reduction. 
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Multiple-code reporting decreased from 4.5 million 
pounds to 1.3 million pounds (a 3.1-million-pound 
decrease, or 70.2%). Reporting in the miscellaneous 
petroleum and coal product industry (SIC code 
2999) decreased from 3.1 million pounds in 1988 to 
1.6 million pounds in 1996 (1.5 million pounds, or 
a 48.9% decrease). These data are also presented in 
Table 7-14. 



Chapter 7- TRI Data for Petroleum Relfn~ 
Table 7-16. TRI Transfers Off-site for Further Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Petroleum 
Refining, SIC Code 29 

Total 
Transfers 

Transfers Other Off-site for 
SIC Transfers to Energy Transfers to Transfers Off-site Further Waste 
Code Industry Year to Recycling Recovery Treatment toPOTWs Transfers Management . 

Pounds Pounds Pounds Pounds Pounds Pounds 

2911 Petroleum Refining 96 4,161,812 216,181 1,818,554 3,709,662 1 9,906,210 
95 4,822,314 304,161 708,706 3,465,291 0 9,300,472 
94 4,746,251 260,453 992,820 2,817,042 0 8,816,566 
88 NA NA 2,321,128 5,462,836 903,672 NA 

2951 Asphalt Paving Mixtures & Blocks 96 0 0 0 0 0 0 
95 0 0 0 0 0 0 
94 0 ' 0 0 0 0 0 
88 NA NA 0 1,250 0 NA 

2952 AsphaltFelts &Coatings 96 8,195 0 0 7,955 0 16,150 
95 1,016 3,750 175 7,551 0 12,492 
94 4 3,285 334 8,450 0 12,073 
88 NA NA 0 266 0 NA 

2992 Lubricating Otis & Greases 96 14,184,342 415,604 40,637 594,515 0 15,235,158 
95 17,910,494 231,493 140,309 503,273 0 18,785,569 
94 15,497,147 1,127,019 149,333 530,157 0 17,303,656 
88 NA NA 100,837 458,318 2,077 NA 

2999 Petroleum & Coal Products, nee* 96 2 1,593 72,250 0 0 73,845 
95 0 3,260 70,250 0 0 73,510 
94 0 1,900 70,250 0 0 72,150 
88 NA NA 9,750 0 0 NA 

Multiple wtthm SIC Code 29 96 ll2,108 39 47,088 631 0 159,866 
95 110,176 0 18,929 490 0 129,595 
94 49,655 0 35,466 1,236 0 86,357 
88 NA NA 1,350 52,550 500 NA 

lnvahd SIC Code withm SIC 29 96 0 0 8,310 0 0 8,310 
95 0 0 7,220 0 0 7,220 
94 0 0 5,550 0 0 5,550 
88 NA NA 105,170 l12,091 0 NA 

Total for SIC Code 29 96 18,466,459 633,417 1,986,839 4,312,823 l 25,399,539 
95 22,844,000 542,664 945,589 3,976,605 0 28,308,858 
94 20,293,057 1,392,657 1,253,753 3,356,885 0 26,296,352 
88 NA NA 2,538,235 6,087,311 906,249 NA 

Note: Transfers Off-site for Further Waste Management from Section 6 ( excludmg transfers off-site to disposal) ofForm R Forms with more than one-4-dtgtt 
SIC code Wtthm SIC code 29 are asstgned to the "multtple" category. 
*nee: not elsewhere classtfied 

Figure 7-12 shows percentages changes by media 
for 1988 to 1996. 

Other On-site Waste Management 

Table 7-15 presents on-site waste management data 
for the sector. (These data have been collected since 
1991.) 

Refineries reported a large increase in the amount 
ofTRI chemicals treated on-site between 1994 and 
1996 (from 162.2 million pounds to 1.06 billion 
pounds). The amount reported as energy recovery 
dropped from 915.6 million pounds to 595.7 
million pounds over the three-year period, while 
on-site recycling increased from 67.3 million 
pounds to 79.1 million pounds. Although the net 
change for on-site waste management in SIC code 
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2911 reporting was an increase of almost 600 
million pounds over the three years, the total 
dropped substantially in 1995. 

Reported amounts by all other SIC code 29 
industries do not approach those of SIC code 2911 
for on-site waste management, except for the 
amount recycled on-site by miscellaneous 
petroleum and coal products (SIC code 2999). This 
industry reported 32.6 million pounds in 1994 and 
zero in 1996 for on-site recycling (see Table 7 -15). 

Transfers Off-site for Further Waste 
1\lanagement 

From 1994 to 1996, refineries had an increase in 
reporting of transfers off.;.site for further waste 
management of 1.1 million pounds, a 12.4% 
increase. (Data for some types of off-site transfers 
were not collected in 1988.) This increase was 
primarily due to an 826,000-pound increase, since 
1994, in the amount reported as transfers to 
treatment. The largest amounts reported in transfers 
off-site for further waste management were in 
transfers to recycling and to energy recovery by 
lubricating oils and greases (SIC code 2992). This 
industry reported a 1.3-million-pound decrease in 
transfers to recycling between 1994 and 1996, an 
8.5% decrease, and a 711,000-pound reduction in 
transfers to energy recovery, 63.1% less than the 
1994 amount (see Table 7-16). 

Facilities with Large Increases and Decreases in 
Releases, 1988-1996 

All facilities discussed in this section reported in 
SIC code 2911, petroleum refining. 

Amoco Petroleum Products, in Texas City, Texas, 
was the top facility for increases with an overall 
increase of2.7 million pounds in on- and off-site 
releases from 1988 to 1996. This was largely due to 
reporting of methanol in point source air emissions 
in 1996 (zero pounds reported in 1988 and 2.2 
million pounds in 1996). In 1996, several California 
refineries researching Maximum Available Control 
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Technologies (MACT) under the Clean Air Act 
discovered methanol to be a by-product of a 
hydrogen production process that employs a low
temperature Schiff-reaction catalyst. The Amoco 
facility attributes its ranking as the top petroleum 
refining facility for increases of on- and off-site 
releases to the fact that other facilities engaged in 
similar processes have not yet modified their 
reporting to reflect these findings. No other facility 
in this sector reported a comparable increase in total 
on- and off-site releases. 

Four of the top five facilities for decreases in total 
on- and off-site releases reported significant 
decreases in fugitive air emissions of methyl ethyl 
ketone (MEK). The top facility for decreases, Sun 
Company, Inc., in Tulsa, Oklahoma, credits 
pollution prevention projects, including a study to 
better assess fugitive losses, for the decrease. The 
Sun Company facility also replaced open systems 
with closed, "hard-pipe" systems, improved the 
quality of gaskets in piping, and brought chillers 
on-line to lower the vapor pressure of some volatile 
chemicals. Methyl ethyl ketone reporting in fugitive 
air emissions decreased between 1988 and 1996 
from 1.8 million to 93,000 pounds at this facility, 
part of its overall reduction of2.8 million pounds in 
releases. 

BP Oil Company in Belle Chasse, Louisiana, 
reported large reductions in fugitive air emissions 
for four chemicals: xylene (mixed isomers), 
benzene, toluene, and hydrogen fluoride between 
1988 and 1996. The BP facility, ranked second in 
decreases with a reduction of 2.3 million pounds, 
treated wastewater containing aromatic compounds 
(xylene, benzene, and toluene) in open ponds prior 
to 1989. Evaporation of the volatile aromatic 
compounds from the open ponds resulted in 
significant fugitive air emissions. Establishment of 
National Emission Standards for Hazardous Air 
Pollutants (NESHAPs) for petroleum refineries in 
August 1995, under the Clean Air Act, is one 
regulatory development cited as influencing 
decisions by many refineries, including the BP Oil 



facility, to switch from open pond/open ditch 
wastewater treatment to closed systems. Another 
regulation cited by BP Oil as encouraging this 
change is the primary sludge rule (under the 
Resource Conservation and Recovery Act), which 
classifies sludge contaminated by petroleum 
wastewater as hazardous waste. 

The Belle Chasse BP facility also reduced hydrogen 
fluoride point source air emissions by 550,000 
pounds between 1988 and 1996. Acid-soluble oil 
containing free hydrogen fluoride had been used as 
a fuel in process heaters before passage ofRCRA's 
Boilers or Industrial Furnaces (BIF) rule (February 
1991 ). Burning the acid-soluble oil in heaters 
contributed to point source air emissions of 
hydrogen fluoride. BP decided not to apply for a 
BIF permit and instead employed a new system for 
treating hydrogen fluoride that neutralizes 
hydrofluoric acid. 

Two of the top five facilities for decreases in 
fugitive air emissions of both MEK and toluene 
attributed their reductions to changes in their 
solvent dewaxing systems. The MEK dewaxing 
process involves use of a solvent mixture ofMEK 
and toluene to remove wax from lube oil feedstock. 
The Mobil Oil Beaumont Refinery in Beaumont, 
Texas, ranked third for decreases in total on- and 
off-site releases, with an overall reduction of2.0 
million pounds. The facility's 1.4-million-pound 
decrease in fugitive air emissions of MEK from 
1988 to 1996 was largely the result of upgrades 
made to the solvent dewaxing system. Farmland 
Industries, Inc., in Coffeyville, Kansas, was fourth 
for decreases (1.8 million pounds overall). The 
facility reduced MEK and toluene fugitive air 
emissions by 828,000 pounds, combined, by 
eliminating the solvent dewaxing process 
altogether. Farmland also replaced fixed-roof 
toluene storage tanks with floating-roof tanks, 
which contain vapors more efficiently. Ethylene 
and propylene emissions from point air sources 
were also significantly reduced at the Farmland 
facility. Ethylene and propylene are produced as by-

• products of catalytic cracking in crude oil refining. 
The refinery stream containing these chemicals is 
often used as a fuel gas. Farmland reduced point 
source air emissions of these chemicals by 
recovering the fuel gas to sell as product and by 
improving its refining system so that more of the 
chemicals are consumed in process. 

The fifth-ranked facility for decreases, Star 
Enterprises of Port Arthur, Texas, also reduced 
fugitive air emissions oftoluene (by 483,000 
pounds) by switching to a closed wastewater 
treatment system. The Star Enterprises facility had 
an overall decrease of 1. 7 million pounds. 

1991-1996 Waste Management Data 
for Petroleum Refining 

Table 7-17 summarizes on-and off-site waste 
management data for the petroleum refining sector 
for 1991, when TRI began collecting this 
information, and the three most recent years (1994-
1996). Total production-related waste increased 
from 1.17 billion pounds to 1.81 billion pounds, an 
increase of 54. 7%. The largest increase was 
reported in on-site treatment, from 107.9 million 
pounds to 1.06 billion pounds. This amounted to a 
ten-fold increase, or 956.6 million pounds. Figure 
7-13 shows these changes. As noted later, one 
refinery attributes its large increase in on-site 
treatment to improved estimating methods rather 
than to any change in actual quantities ofTRI 
chemicals in waste. 

The largest reduction in waste management 
occurred in on-site recycling, from 294.4 million 
pounds in 1991 to 84.2 million pounds in 1996, a 
71.4% decrease. 

Facilities with Large Increases and Decreases 
in Waste Management, 1991-1996 

Chevron facilities ranked first and fourth for 
increases in production-related waste. (All facilities 
with large changes in production-related waste for 
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Table 7-17. TRI Waste Management Data, 1991, 1994-1996: Petroleum Refining, SIC Code 29 

Waste Management Activity 1991 1994 1995 1996 

Pounds Pounds Pounds Pounds 

Qo·~.tits W11ste MMagement 
Recycled On-site 294,400,808 112,965,582 115,528,019 84,154,943 
Energy Rccovo:y On-site 693,949,563 918,442,566 562,955,277 596,112,342 
Treated On-site 107,896,271 167,933,107 257,072,989 1,064,502,499 

Total On·site Waste Management 1,096,246,642 1,199,341,255 935,556,285 1,744,769,784 

Qffiai!e W~te M!!llagement 
Recycled Off-site 6,561,837 20,793,547 22,849,324 18,461,203 
Energy Rccovo:y Off-site 1,515,956 1,285,326 517,997 636,870 
Treated Off-site 5,028,307 4,516,539 4,952,864 6,234,577 

Total Off-site Waste Management 13,106,100 26,595,412 28,320,185 25,332,650 

Quantity Released On- nnd Off-site 62,053,552 46,201,530 42,981,272 42,318,869 

Total Production-related Waste 1,171 ,406,294 1,272,138,197 1,006,857, 742 1,812,421,303 

Non- Production-related Waste 157,986 400,639 346,033 1,622,512 

Change Change Change 
Waste Management Activity 1994-1995 1995-1996 1991-1996 

Percent Percent Percent 

Qg-site Waste Management 
Recycled On-site 2.3 -272 -71.4 
Energy Rccovo:y On-site -38.7 5.9 -14.1 
Treated On-site 53.1 314.1 886.6 

Total On-site Waste Mllllagement -22.0 86.5 59 2 

Qffiai!S WMie Mnna&ement 
Recycled Off-site 9.9 -19.2 181.3 
Energy Recovery Off-site -59.7 22.9 -58 0 
Treated Off-site 9.7 25 9 24.0 

Total Off-site Waste Management 6.5 -10.5 93.3 

Quantity Released On- and Off-site -7.0 -1.5 -31.8 

Total Production-related Waste -20.9 800 54.7 
' 

Non- Production-related Waste -13.6 368 9 927.0 

Note: Docs not include delisted chemicals, chemicals added in 1994 and 1995, ammoma, hydrocblonc actd, and sulfuric ac1d. Data from Sectton 8 ofFonn R 
(Current Year, Column B) of year indicated. 
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Figure 7-13. Percentage Change in Quantities ofTRI Chemicals in 
Waste, 1991 .. 1996: Petroleum Refining (SIC Code 29) 

Note: Does not molude delisted chemicals., ohenucals. added m 1994 and 1995, annnorua, hydrochloric actd, and sulfuric actd Data from Section 8 of Form 
R (Current Year, Column B) of year mdtcated 

1991-1996 reported in SIC code 2911, except the 
facility discussed at the end of this section). Both 
Chevron facilities reported large increases in 
aromatic hydrocarbons treated on-site. Chevron 
Products in Richmond, California, had the largest 
increases in on-site treatment for toluene (174.9 
million pounds), m-xylene (158.4 million pounds), 
1 ,2,4-trimethylbenzene ( 125.2 million pounds), and 
naphthalene (124.2 million pounds). These 
chemicals comprised 71.8% of the facility's overall 
811.6-million-pound increase in total production
related waste. Chevron USA Products in Salt Lake 
City, Utah, reported increases in on-site treatment 
of mixed isomers ofxylene (24.0 million pounds), 
toluene (20.0 million pounds), and 1,2,4-
trimethylbenzene (14.0 million pounds). This 
represented 81.3% ofthe facility's overall increase 
of 71.4 million pounds. All of these aromatic 
hydrocarbons are formed in petroleum refining 
processes. One such process, catalytic reforming, is 
intended to increase the octane of automobile 

gasoline. Catalytic cracking, another process where 
these aromatic compounds are formed, breaks down 
("cracks") large organic molecules into smaller 
ones. 

The Richmond Chevron facility noted that the 
reported increases of toluene, m-xylene, 1,2,4-
trimethylbenzene, and naphthalene in on-site 
treatment did not represent actual increases in the 
amounts of these chemicals in the wastewater; 
rather, the estimation techniques for calculating 
chemical quantities removed in Chevron's on-site 
wastewater treatment unit have improved, resulting 
in significantly different reported amounts. 

The facilities with the second, third, and fifth 
largest increases in total production-related waste 
all reported significant increases in ethylene and 
propylene. These two chemicals are formed in the 
catalytic cracking process and are later partially 
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consumed in process. Each of the three facilities
Coastal Eagle Point Oil Company, Westville, New 
Jersey (177.4-million-pound increase), Mobil Oil 
Paulsboro Refinery, Paulsboro, New Jersey (128.9 
million pounds), and Total Petroleum, Inc., 
Ardmore, Oklahoma (53.9 million pounds)
attribute changes in the reported amounts of 
ethylene and propylene to a difficulty in applying 
TRl reporting guidelines to chemicals that are 
formed in process and partially consumed in 
process. The facilities also cited a lack of 
infonnation on how to estimate the amount of these 
chemicals in refinery streams. 

Propylene and ethylene were the chemicals largely 
responsible for facilities with rankings as the first, 
third, fourth, and fifth in decreases of production
related waste. The National Cooperative Refinery 
Association facility in McPherson, Kansas, ranked 
first with a 303.3-million-pound decrease in 
production-related waste. This facility reduced the 
amount of propylene and ethylene burned for 
energy recovery (sent as constituents of fuels to 
process heaters) by improving its method of 
"splitting, (or separating) lighter alkanes from 
refinery streams so they can be used in product. 
Energy-recovery quantities of the two chemicals 
were reduced by a combined 303.5 million pounds. 
The facility with the third largest decreases, Arco 
Products Company in Carson, California (124.2 
million pounds), stopped reporting individual 
components of process fuel gases as energy 
recovery after 1994. The Arco facility reported 
123.0 million pounds of propylene and ethylene in 
energy recovery, combined, in 1991. In 1996 the 
total for both chemicals was 1.2 million pounds. 
The fourth-ranked facility, Sinclair Oil Corporation 
in Sinclair, Wyoming, reported 54 million pounds 
of propylene and ethylene in energy recovery in 
1991 and zero pounds for both in 1996. Its overall 
reduction for 1991-1996 was 55.8 million pounds. 

1 There are no TRl regulatory definitions of recycling. Facilities may use 
their own interpretations for purposes ofreporting to TRl. Changes m 
these intcrpretntions do not represent a change in guidance by EPA on how 
to report recycling. 
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Quaker State Corporation in Newell, West Virginia 
(multiple codes 2911 and 2992), reported a 99.8-
million-pound decrease for methyl ethyl ketone and 
a 99.7 -million-pound decrease for toluene from 
1991 to 1996, both primarily in on-site recycling. 
The change in reporting was the result of a change 
in the facility's interpretation of recycling. The two 
chemicals, solvents in the facility's dewaxing 
system, were previously considered to be recycled 
each time they were fed back into the dewaxing 
process. The Quaker State facility no longer reports 
this "turn-over" as recycling.1 This facility was 
second for decreases in production-related waste, 
with a 199.5-million-pound reduction. 

Other Apparent Increases and Decreases in 
Waste Management, 1991-1996 

In the TRI database, there are other facilities with 
large apparent increases and decreases, which have 
been identified as reporting errors or plant closures. 
Because these are errors or plant closures and not 
actual changes in the .data, these facilities are not 
discussed in detail here. There is one such facility 
in petroleum refining: 

Seadrift Coke L.P ., Seadrift, Texas, decrease of 
46.8 million pounds, reporting error. 

Facilities Contacted for Explanations 
(alphabetical by facility): 

Amoco Petroleum Products, Texas City, 
Texas: L. G. Kuchinski, March 9, 1998 
(explanation provided) 

Arco Products Company, Carson, California: Josh 
Miller, March 9, 1998 (explanation provided) 

BP Oil Company, Belle Chasse, Louisiana: Randy 
Borne, March 11, 1998 (explanation provided) 

Chevron Products, Richmond, CA: Troy M. 
Howell, March 9-12, 1998 (explanation provided) 

Chevron USA Products, Salt Lake City (no 
explanation provided) 

Coastal Eagle Point Oil Company, Westville, New 
Jersey: P. Dziubinski, March 9, 1998 (explanation 
provided) 



Farmland Industries, Inc., Coffeyville, Kansas: 
Darrel Stonecipher, March 10, 1998 (explanation 
provided) 

Mobil Oil Beaumont Refinery, Beaumont, Texas: 

Seadrift Coke L.P., Seadrift, Texas: Emmanuel 
Oladoyin, March 9, 1998 (explanation provided) 

Star Enterprises, Port Arthur, Texas: Becky 
Demetre, March 10, 1998 (explanation provided) 

S.T. Stirling, March 9, 1998 (explanation provided) 

Mobil Oil Paulsboro Refinery, Paulsboro, New 
Jersey: Paul Taylor, March 10, 1998 (explanation 
provided) 

Sinclair Oil Corp. Sinclair, Wyoming (could not be 
reached for comment) 

National Cooperative Refinery Association, 
McPherson, Kansas: Steven Cater, March 9, 1998 
(explanation provided) 

Sun Company, Inc., Tulsa, Oklahoma: Sidney 
Cabbiness, March 11, 1998 (explanation provided) 

Total Petroleum, Inc., Ardmore, Oklahoma: Darcy 
Jordan, March 11, 1998 (explanation provided) 

Quaker State Corporation, Newell, West Virginia: 
Ronald Ryan, March 9, 1998 (explanation 
provided) 

Sources 

Executive Office of the President, Office of Management and Budget, Standard Industnal Classificatzon Manual, 1987 · 
Standard Industnal Classification (SIC) codes and mdustry descriptions. 

U.S Industry & Trade Outlook '98,DRI/McGraw Hill, Standard & Poor's, and U.S. Department of Commerce, 
International Trade Administratlon, 1998: economic analyses, also provides some mformat10n on environment and 
mdustnal processes for selected mdustnes. 

U.S. Census Bureau, I 996 Annual Survey of Manufactures. Statzstics for Industry Groups and Industnes, M96(AS}-l, 
February 1998 <http://www.census.gov/prod/www/ntles.html#mm> value of shipments and employment. 
Supplemental data from U.S. Census Bureau <http://www census.gov> for some mdustnes 

U.S Envrronmental Protectlon Agency, Office of Enforcement and Comphance Assurance, Office of Compliance, Profile 
of the Petroleum Reflmng Industry, Sector Notebook Project, EP A/31 0-R-95-0 13, September 1995 <http://es.epa.gov/ 
oecalsector/index.html> mdustry processes and technologies, pollutant sources, and selected economic data 
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ChapterS 

Toxics Release Inventory Data for Primary 
Metals (SIC Code 33) 

A Look at the Primary 
Metal Industries 
(SIC Code 33) 

The primacy metal industries, Standard Industrial 
Classification (SIC) code 33, smelt and refine ferrous 
and nonferrous metals from ore, pig (crude iron cast 
in blocks or "pigs"), or scrap. This sector rolls, draws, 
and alloys metals, manufactures castings and other 
basic metal products, and makes nails, spikes, and 
insulated wire and cable. This group also includes 
coke production. Box 8-1 lists Standard Industrial 
Classification codes for the primacy metals sector. In 
TRI, SIC codes are given as reported by the facilities; 
these may differ from information in economic and 
other data collections. 

In 1996, primacy metal industries shipped $178.30 
billion (in current dollars) in products and employed 
687,400. Both measures represented a decrease from 
1995, when the value of shipments was $180.31 
(in current dollars) billion and employment totaled 
685,800. Overall, the sector lost 61% ofits 
employment and 58% of its facilities from 1977 to 
1992. From 1989 to 1991, production in primacy 
metals (SIC code 33) fell more sharply (7.8%) than 
for U.S. manufacturing as a whole (2.8%). (See 

Chapter 4, Table 4-1 0). In the following years, 
production levels rose in both the primacy metal 
industries and U.S. manufacturing overall, although 
the primacy metals sector has not been able to catch 
up with the overall improvement. The net increase in 
production for primacy metals from 1989 to 1996 was 
11.6%; for U.S. manufacturing as a whole, the 
increase was 17 .6%. 

Steel and aluminum are economically the most 
important products of this sector. Production of these 
and other metals varies strikingly with changing 
economic conditions, and also from one metal to 
another. SIC code designations also organize these 
industries differently. Steel production encompasses 
steel works, blast furnaces, and rolling and finishing 
mills (SIC code 331) and iron and steel foundries (SIC 
code 332). Steel mills in SIC code 331 may produce 
steel from iron ore or from iron and steel scrap. 
Production of nonferrous metals-copper, aluminum, 
and others such as zinc, lead, titanium, and more-
involves primacy smelting and refining (SIC code 
333), secondary smelting and refining from scrap and 
waste (SIC code 334), rolling, drawing, and extruding 
(SIC code 335), and foundries (SIC code 336). 

Steel 

Steel mills (SIC code 331) shipped $74.55 billion in 
products in 1996, employing 221,000. Iron and steel 
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Box 8·1. SIC Code 33, Primary Metal Industries: Codes and Classifications 

SIC Code 

331 Steel Works, Blast Furnaces, and 
Rolling and Finishing Mills 

3312 Steel Works, BlllStFumaces 
(Including Coke Ovens), and Rolling Mills 

3313 Elcctrometallurgical Products, Except Steel 

3315 Steel Wiredrawing and Steel Nails and Sptkes 

3316 Cokl·Rolled Steel Sheet, Strip, and Bars 

3317 Stc:elPipeandTubes 

332 Iron and Stecl Foundries 

3321 Gray and Ductile Iron Foundries 

3322 Malleable Iron Foundries 

3324 SteellnvestmentFoundries 

3325 Steel Foundries, nc:c:* 

333 Primary Smelling, Refining ofNonferrous Metals 

3331 Primary Smelting and Refmmg of Copper 

3334 Primary Production of Aluminum 

3339 Primacy Smelting and Refining ofNonferrous 
Metals, Except Copper and Aluminum 

334 S~ondary Smelting, Refining of Nonferrous .Metals 

3341 Sccondacy Smelting and Refming 
ofNonferrous Metals 

335 Rolling, Dra .... lng, Extruding ofNonferrous Metals 

33S I Rolling, Dra\\ing, and Extruding of Copper 

3353 Aluminum Shect, Plate, and Foil 

3354 Aluminum Extruded Products 

3355 Aluminum Rolling and Drawing, nc:c:* 

3356 Rolling, Drawing, and Extruding of Nonferrous 
Metals, Except CopperandAitm~inum 

3357 Dra\\ing and Insulating ofNonferrous Wire 

*nee: not elsewhere: classified 
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Industry Description 

Manufacture ofbot metal, ptg tron, and stlvecy p1g iron from rron ore 
and Iron and steel scrap Converston of p1g rron, scrap rron, and scrap 
steel mto steel Hot rollmg oftron and steel mto baste shapes, such as plates, 
sheets, stnps, rods, bars and tubmg 

Manlrfacture of ferro and nonfenous metal addttlve alloys by electro
metallUl"gtcal or metallothennic processes 

Drawing wrre from purchased iron or steel rods, bars, or wire (may mclude 
further manlrfacture of products from wrre) Manufacture of steel natls and spikes 
from pUl"chased materials 

Cold-rolling of steel sheets and strip from purchase ofhot-rolled sheets Cold
drawing of steel bars and steel shapes from purchased hot-rolled steel bars. 
ProductiOn of other cold-fintshed steel 

ProductiOn of welded or seamless steel ptpe and tubes and heavy nveted steel 
pipe from pUl"chased matenals 

ManufactUl"e of gray and ductile rron castmgs, includmg cast iron pressure and 
sod ptpes and fittings 

Manufacture of malleable rron castmgs. 

Manufacture of steel mvestment castings 

Manufacture ofmtScellaneous steel castmgs 

Smelting copper from ore Refming copper by electrolytic or other processes 

Production ofalummum from alumina Refmmg alummum by any process 

Smeltmg and refinmg nonferrous metals, except copper and alummum 

Recovecy of nonferrous metals and alloys from new and used scrap and dross. 
Product:ton of alloys from purchased refined matenals Includes recovecy and 
aiioymg of precious metals Includes recovery oftm through secondary 
smelting and refmmg, as well 

Rolling, drawmg, and extrudmg copper, brass, bronze, and other copper base 
alloy bastc shapes, such as plate, sheet, strip, bar, and tubmg 

Flat rolling of alummum and alummum-base alloy baste shapes, such as sheet, 
plate, and foil, mcludmg productiOn of welded tube Includes production of 
srrmlar products by contmuous castmg 

Extrudmg aluminum and aluminum-base alloy baste shapes, such as rod and bar, 
ptpe and tube, and rube blooms. Includes product:ton of tube by drawing 

Rollmg, drawmg, and other operatiOnS resulting m production of aluminum 
mgot, including extrusiOn mgot, and nuscellaneous alummum and alummum
base alloy baste shapes, such as rolled and contmuous cast rod and bar 

Rollmg, drawing, and extrudmg nonferrous metals other than copper and 
alumtntmi 

Drawing, drawing and msulatmg, and msulatmg wire and cable of nonferrous 
metals from purchased wtre bars, rods, or wrre Includes manlrfacture of 
insulated fiber opttc cable 
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Box 8-1. SIC Code 33, Primary Metal Industries: Codes and Classifications, Continued 
------------------------------------~ 

1-:-SI::-:C:-C-:-:o:-d-:e:----:=----:-:-------------I-nd::...:u:::.str:.:..:y Description 
336 Nonferrous Foundries 

3363 AluminumDre-Castings 

3364 Nonferrous Dre-Castings, Except Alu1mnum 

3365 Alummum Foundnes 

3366 Copper Foundnes 

3369 Nonferrous Foundnes, Except Aluminum 
and Copper 

Manufacttrre of die-castmgs of alullffilum(mcluding alloys) 

Manufacttrre of nonferrous metal dre-castlngs, except alu1mnum 

Manufacttrre ofalummum (mcludmg alloys) castings, except dre-castings. 

Manufacttrre of copper (tncludmg alloys) castmgs, except die-castings 

Manufacture of nonferrous metal castings (includmg alloys), except all die
castmgs and other castings of aluminum or copper. 

339 Miscellaneous Primary Metal Pro duets 

3398 MetalHeatTreatmg Heat treatmg of metal for the trade. 

3399 Pnmary Metal Products, nee* Manufacture of1mscellaneous pnmary metal products, such as nonferrous 
natls, spikes, bmds, and metal powder, flakes, and paste 

Sour~~ Executive Office of the Presrdent, OfficeofManagement and Budget, Standard lndustruzl ClassificatwnManual, 1987 Standard Industrial Classrficatwn 
SIC) codes and industry descriptions 
*nee: not elsewhere classrfied 

foundries (SIC code 332) recorded $15.94 billion 
in shipments, with employment of 128,200. Steel 
production thus accounted forhalfthe sector's total 
in both value of shipments and employment. 

Demand for steel is increasing in parts of the 
developing world, especially Southeast Asia, and in 
South America, where growing demand is 
attributed to economic reform. In the developed 
world, demand for steel is relatively stable, 
although, as mature economies continue to grow, 
they tend to consume less steel. In countries of the 
former Soviet Union, demand for steel in 1996 was 
only 40% ofits 1991level. In the United States, 
steel consumption peaked in 1973, plummeted in 
the 1980s and has partly recovered in the 1990s. By 
1996, U.S. steel consumption had reached a level33% 
higher than in 1986. 

The largest market for steel is motor vehicles, and 
world trade in that market affects domestic steel 
production: imported cars are not made with U.S. 
steel. Lighter materials continue to compete with 
steel for motor vehicle content, where they help 
automakers meet fuel efficiency standards and 
reduce costs, but steel content has in fact been 
increasing. Construction is the steel industry's 
second-largest market, and a growing one. 
According to an American Institute of Steel 
Construction survey, steel increased :from 37% to 
58% of commercial building construction in the 

United States (measured by the square foot) :from 
1990 to 1995. 

Important technological changes have occurred in 
the steel industry over the last two decades. The 
economic decline that hit the industry, shutting 
down mills and putting steelworkers out of their 
jobs, largely affected the older, integrated mills
those that produce steel :from raw materials (coal, 
iron ore, as well as scrap steel). Minimills, which 
produce steel from scrap using electric arc furnaces, 
expanded during this period. 

Recent technological change has focused on the 
minimills. In 1989, Nucor Corporation brought on 
line the first thin slab caster/flat rolling mill. This 
gave minimills the ability to produce low-cost flat
rolled steel, and minimills have since accounted for 
most of the U.S. added capacity in flat-rolled steel. 
(Flat-rolled steel represents nearly 60% ofU.S. 
domestic steel shipments.) The minimills' need for 
quality scrap is expected to exceed supplies. This is 
one factor driving further technological change in 
the industry; another is the need to replace 
antiquated coke ovens, a major pollution source. 
Thus, further development in the industry now 
centers on extracting iron from iron ore without use 
of coke. 
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Table 8-1. Summary ofTRIInformation by 4-digit SIC Code, 1996: Primary Metals, SIC Code 33 

Total Total Total 
On-and Produc:tion· Total Total On-and 
Off-site related SIC Total Total On-site Off-site Off-site 

Releases Wane Code Industry Facilities Forms Form As Releases Releases Releases 
Rank Rank Number Number Number Pounds Pounds Pounds 

3 2 3312 Blast Furnaces & Steel Mills 147 1,093 47 55,726,602 59,881,420 115,608,022 
7 8 3313 Electro metallurgical Products 13 51 1 22,621,521 141,236 22,762,757 

14 16 3315 Steel Wire & Related Products 78 224 24 1,818,968 1,117,464 2,936,432 
11 11 3316 Cold Finishing of Steel Shapes 41 146 8 4,445,071 1,788,877 6,233,948 
13 12 3317 Steel Pipe & Tubes 67 230 13 2,750,234 796,681 3,546,915 
5 10 3321 Gray & Ductile Iron Foundnes 193 740 76 22,733,315 ll,158,050 33,891,365 

24 27 3322 Malleable Iron Foundnes 5 22 2 76,132 150,260 226,392 
25 24 3324 Steel Investment Foundries 34 96 16 140,150 51,741 191,891 
s 13 3325 Steel Foundries, nee* 102 383 39 6,836,197 9,248,779 16,084,976 
4 7 3331 Primary Copper 6 48 0 39,081,603 1,418,270 40,499,873 

10 9 3334 Primary Aluminum 19 93 14 9,192,498 1,125,887 10,318,385 
I 3 3339 Primary Nonferrous Metals, nee* 25 96 6 134,839,282 4,250,840 139,090,122 
6 4 3341 Secondary Nonferrous Metals 163 519 44 7,029,167 16,755,093 23,784,260 

IS 5 3351 Copper Rolling & Drawing 68 150 ll 1,184,606 200,096 1,384,702 
16 14 3353 A1ununum Sheet, Plate, & Fml 21 97 I 1,946,393 312,365 2,258,758 
20 20 3354 Aluminum Extruded Products 59 173 12 1,032,570 79,187 1,111,757 
26 28 3355 Aluminum Rolling & Drawing, nee* 2 4 0 69,633 0 69,633 
IS 19 33S6 Nonferrous Rolling & Drawing, nee* 40 126 5 2,105,783 719,723 2,825,506 
9 6 3357 Nonferrous Wiredrawing 152 519 6 2,836,932 11,032,346 13,869,278 

& Insulating 
23 IS 3363 Aluminum Dte-eastmgs 76 158 7 539,478 145,953 685,431 
28 26 3364 Nonferrous Die-casting 14 22 4 10,609 8,291 18,900 

Exc. Aluminum 
17 22 3365 Aluminum Foundnes 42 98 10 461,684 1,015,373 1,477,057 
21 18 3366 Copper Foundries 57 132 10 340,898 753,939 1,094,837 
22 21 3369 Nonferrous Foundnes, nee* 49 136 6 304,079 689,713 993,792 
19 23 3398 Metal Heat Treating 112 161 26 855,677 405,056 1,260,733 
12 17 3399 Primary Metal Products, nee* 96 260 21 2,269,788 1,334,337 3,604,125 

2 1 Multiple within SIC 33 198 784 55 72,104,755 46,565,361 118,670,116 
27 25 Invalid SIC Code withm SIC 33 23 42 1 30,576 4,644 35,220 

Total for SIC Code 33 1,902 6,603 465 393,384,201 171,150,982 564,535,183 

Note: On-site Rcleases from SectionS ofForm R. On-site Waste Management from Section 8 ofForm R Off-site Releases from Sectton 6 {lransfers off-site to 
disposal) of Form R. Total Transfers Off-site for Further Waste Management from Section 6 ( excludmg lransfers off-site to disposal) of Form R. Total 
Production-related Wane sums Section 8 (Cummt Year, Colwnn B) ofForm R, except Non-production-related Waste(remed1allcatastrophlc mctdents). 
Facilities/fotnl$ with more than one4-diglt SIC code within SIC code 20 are asstgned to the "multtple" category 
"'n~ not elsewhere classified. 

Traditional steelmaking begins with making coke 
and making iron. Coke ovens heat coal, in the 
absence of oxygen, at high temperatures, to produce 
coke, which will supply fuel and carbon in the next 
stage. Coke, iron ore, and limestone are heated in a 
blast furnace, to produce pig iron. Finally, molten 
iron from the blast furnace is combined with flux 
and scrap steel in a basic oxygen furnace, where 
high~purity oxygen is injected. With subsequent 
forming and finishing operations, this process 
constitutes fully integrated production. Minimills, 
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however, melt and refine scrap steel in an electric 
arc furnace, by passing electric current through the 
scrap. Both traditional mills and minimills produce 
molten steel, which is formed into ingots or slabs. 
These are rolled (with or without reheating, 
cleaning, and coating) into finished products. 
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Table 8-1. Summary of TRIInformation by 4-digit SIC Code, 1996: Primary Metals, SIC Code 33, Continued 

Total Transfers Total Non-
Total Other Off-site for Production- production-

On-site Waste Further Waste related related 

SIC Management Management Waste Waste 

Code Industry Pounds Pounds Pounds Pounds 

3312 Blast Furnaces & Steel Mills 205,965,896 314,485,847 628,035,453 322,543 

3313 Electrometallurgtcal Products 104,044,559 1,608,095 129,275,720 0 

3315 Steel Wu:e & Related Products 13,358,482 13,899,744 29,749,282 36,200 

3316 Cold Fmtshing ofStee1 Shapes 24,452,828 30,464,657 61,180,242 90,536 

3317 Steel Ptpe & Tubes 40,928,854 14,379,110 60,001,800 851 

3321 Gray & Ducttle Iron Foundnes 20,842,781 8,021,377 62,253,862 48,057 

3322 Malleable Iron Foundnes 0 !19,741 356,713 0 

3324 Steel Investment Foundnes 1,287,468 2,771,308 4,635,688 0 
3325 Steel Foundnes, nee* 24,056,101 5,237,799 46,717,710 21 

3331 Pnmary Copper 63,441,113 51,468,853 154,109,859 704,205 

3334 Pnmary Alummum 80,086,665 2,733,344 93,154,004 32,371 

3339 Pnmary Nonferrous Metals, nee* 400,129,325 3,133,791 542,169,117 8,729 

3341 Secondary Nonferrous Metals 436,069,665 46,367,308 505,109,702 31,532 

3351 Copper Rolling & Drawmg 326,276,386 38,285,160 378,004,591 27 

3353 Aluminum Sheet, Plate, & Fotl 40,646,605 3,999,555 46,614,936 25 

3354 A1ummum Extruded Products 9,924,938 3,681,182 14,901,594 0 

3355 Alummum Rollrng & Drawrng, nee* 29,000 24,945 123,618 0 

3356 Nonferrous Rolling & Drawmg, nee* 9,966,542 4,642,462 15,871,121 3,652 

3357 Nonferrous Wu:edrawrng 36,181,666 182,152,735 230,676,573 25,806 

& Insulating 
3363 Aluminum Dte-castings 30,545,599 9,913,790 42,609,575 0 

3364 Nonferrous Dte-castrng 226,487 518,487 763,482 0 

Exc. Alununum 
3365 A1urnrnum Foundnes 5,831,280 1,838,784 10,053,782 0 

3366 Copper Fomtdries 18,270,757 6,807,397 27,216,087 0 

3369 Nonferrous Foundnes, nee* 8,253,326 4,779,327 13,523,812 12 

3398 Metal Heat Treatmg 2,739,203 818,364 5,114,086 1,087 

3399 Pnmary Metal Products, nee* 21,871,641 4,028,179 29,729,019 12,764 

Multiple wtthrn SIC 33 842,007,107 118,645,496 1,050,163,029 14,070,685 

lnvaltd SIC Code Within SIC 33 663,664 1,171,843 1,977,215 0 

Total for SIC Code 33 2,768,097,938 875,998,680 4,184,091,672 15,389,103 

Note On-site Releases from Section 5 of Form R On-site Waste Management from Section 8 of Form R Off-site Releases from Sect10n 6 (transfers off-stte to 
dtsposal) of Form RTotal Transfers Off-site fur Further Waste Management from Section 6 (excludmg transfers off-s1te to dtsposal) ofForm R 
Total Production-related Waste sums Section 8 (Current Year, Column B) of Form R, except Non-production-related Waste (remedial/catastrophic 
incidents) Factl!tles/fonus wtth more than one 4-digit SIC code withrn SIC code 33 are assigned to the "multiple" categnry. 
*nee not elsewhere classified 

Aluminum, Copper, Lead, Zinc, and 
Other Nonferrous Metals 

Nonferrous rolling and drawing (SIC code 335)
that is, production ofbasic shapes (plate, sheet, 
strip, foil, etc.) of copper and aluminum-was the 
third largest industry group in SIC code 33. This 
industry group had $48.82 billion in shipments in 
1996 and employment of 162,300. Dissolution of 
the Soviet Union had an even greater impact on the 
aluminum industry than on steel, as Russian 

demand collapsed but Russian production 
continued. By 1995, the aluminum industry in 
Russia and worldwide appeared to have absorbed 
and adjusted to these changes. 

Primary smelting and refining of nonferrous metals 
(SIC code 333) had $15.42 billion in value of 
shipments in 1996, employing 34,900. This SIC 
code includes copper (SIC code 3331), aluminum 
(SIC code 3334), and miscellaneous nonferrous 
metals (SIC code 3339). Miscellaneous primary 
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nonferrous metals production (SIC code 3339) 
includes lead and zinc. Although SIC code 333 
represents a relatively small segment of the primary 
metals sector, TRI reporting in this group is 
significant, as seen in the analyses in this chapter. 

Use of aluminum in auto manufacture is rising, 
and this use overtook containers and packaging in 
1994 as aluminum's largest end-use. That was also 
the year that U.S. production of aluminum cans 
peaked, at 100 billion units. Virtually all beer and 
soda cans are now aluminum, and growth in the 
aluminum container business now depends on 
growth in beverage consumption. Cool summers 
were a limiting influence in 1995 and 1996. Copper 
use is also increasing in automobile manufacture, 
and it is important in airplane construction, but its 
primary use is in electrical wiring. The lead market 
is dominated by one major use: manufacture of 
lead-acid batteries. Such batteries accounted for 
81% ofU.S.lead consumption in 1992 and 86% 
in 1996. The second largest use is ammunition. 
Galvanizing accounts for more than half of zinc 
consumption; the automotive and construction 
industries represent large and growing markets for 
galvanized steel. Zinc is also used in alloys for die 
casting and in brass and bronze products. 

Processes vary for aluminum, copper, and other 
metals such as zinc and lead, but metal refining and 
smelting operations commonly generate slag, 
sludge, and wastewater that bear pollutants, 
including metals and metal compounds. 

Other Environmental Issues 

Energy costs represent about one fifth of the cost of 
producing steel, and steelmaking may depend on 
coal, electricity, natural gas, or oil. Integrated 
producers (in contrast to minimills) depend on coal 
for 60% of their energy. Electricity represents one
third of the cost of smelting aluminum-and about 
half of that electricity comes from coal-fired power 
plants. Because metal production is energy
intensive, limitations on emissions under 
consideration in support of the United Nations 
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Framework Convention for Climate Change could 
have significant future impact on this sector. 
Another factor for steelmakers has been the Clean 
Air Act Amendments of 1990, requiring substantial 
reductions in coke oven emissions of carcinogens 
(effective in 1993). 

Aluminum and steel are now widely recycled. 
Recycling accounts for more than one third 
(34.8%) of the U.S. aluminum supply, according to 
the Aluminum Association, Inc., and 62.8 billion 
aluminum cans were recycled in 1996. Steel is the 
material most recycled in the United States, with an 
overall recycling rate of 65.2%, according to the 
Steel Recycling Institute. Not only cans
aluminum and steel-but also steel from 
automobiles, appliances, and construction products 
is recycled. Minimills described above depend on 
such scrap for raw material. 

1996 TRI Data for Primary 
Metals 

Table 8-1 summarizes TRI data for primary metals 
production (SIC code 33) by four-digit SIC code, 
for 1996. The sector submitted 6,603 TRI forms for 
the year. Seven percent of these were Form A 
certification statements, certif)ring that a chemical's 
annual reportable amount was less than 500 pounds 
for the year and that the facility did not 
manufacture, process, or otherwise use more than 1 
million pounds. This is a lower percentage of Form 
A certification statement submissions than in TRI 
overall (10.1% of all TRI forms). (The Form A 
certification statement is explained in Chapter 1.) 
Blast furnaces and steel mills (SIC code 3312) 
submitted the largest number of forms, 1,093. The 
second largest number was for forms with more 
than one SIC code within SIC code 33, the 
"multiple-codes" category, explained below, with 
784. Gray and ductile iron foundries (SIC code 
3321) were third with 740. 
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Table 8-2. Multiple SIC Codes, 1996: Primary Metals, SIC Code 33 

Total Total Transfers Total Non-
Total Total On-and Total Other Off-site for Produclion- Produclion-

Total On-llite Off-site Off-site On-site Waste Further Waste related related 
SIC Codes Forms Form As Releases Releases Releases Management Management Waste Waste 

Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3312 3316 2 0 208,000 250 208,250 0 0 208,000 0 
3312 3317 3325 67 7 1,576,445 10,001 1,586,446 6,615,064 680,305 9,524,603 0 
3312 3398 6 1 94 0 94 55,770 22,785 78,881 0 
3313 3341 1 0 0 0 0 198,100 0 198,100 0 
3315 3398 27 0 7,569,264 4,046,643 11,615,907 9,247,284 10,021,121 30,714,128 1,423,000 
3321 3322 3365 4 0 113,l08 0 113,108 86,000 480 199,610 0 
3321 3365 4 0 44,965 668 45,633 0 41,819 87,603 0 
3324 3365 3366 I 0 0 34,500 34,500 9,505 0 44,005 0 
3324 3369 84 7 19,006,666 5,405,824 24,412,490 14,975,250 11,920,298 51,230,368 2,020,890 
3331 3351 78 5 5,648,284 2,566,775 8,215,059 4,985,475 7,478,086 20,667,029 394,011 
3334 3341 76 3 17,365,498 33,153,259 50,518,757 13,700,289 39,830,592 88,486,538 10,202,698 
3334 3355 158 14 10,417,316 549,476 10,966,792 239,829,255 40,078,491 277,147,110 27,362 
3339 3341 I 0 130 6,700 6,830 0 4,000 10,500 260 
3339 3351 3 0 483,358 1,410 484,768 232,200 69,437 734,226 0 
3339 3356 195 10 7,863,405 787,643 8,651,048 48,823,168 7,467,265 64,762,389 1,672 
3341 3351 3366 5 0 257,031 0 257,031 0 94,633 343,264 0 
3341 3351 3398 3 0 194,620 0 194,620 465,400 16,070 672,520 0 
3341 3353 I 0 297,000 0 297,000 3,900,014 6,800 4,204,914 0 
3341 3355 9 0 424,998 0 424,998 7,480,000 567,475 8,476,124 0 
3341 3356 3399 1 0 660 0 660 0 0 660 0 
3341 3363 3365 3398 1 0 255 0 255 0 0 27 0 
3341 3369 lO 1 1,791 746 2,537 41,860 277,040 320,495 0 
3341 3398 17 2 328,694 0 328,694 489,186,772 1,402 489,506,136 792 
3341 3399 2 1 7,352 0 7,352 5,200 94 12,646 0 
3351 3356 3 0 223,079 0 223,079 0 12,580 235,659 0 
3351 3357 I 2 0 72,093 0 72,093 2,170,109 45,501 2,285,9320 
3365 3366 1 0 392 0 392 392 17 818 0 
3365 3369 12 4 257 1,466 1,723 0 9,205 10,744 0 

Total for SIC Code 33 784 55 72,104,755 46,565,361 118,670,116 842,007,107 118,645,496 1,050,163,029 14,070,685 

Note: On-site Releases from Sect10n 5 of Form R On-site Waste Management from Sectton 8 of Form R Off-site Releases are transfers off
Site to disposal from Sectlon 6 of Form R Total Transfers Off-site for Further Waste Management from Sectlon 6 ofForm R Total Production-related Waste 
sums Sectlon 8 ofForm R, except Non-production-related Waste (remedtallcatastrophtc inctdents ). 

Miscellaneous primary nonferrous metals (SIC 
code 3339) had the largest total on- and off-site 
releases in SIC code 33, with 139.1 million pounds. 
It also had the largest on-site releases (134.8 
million pounds). This industry smelts and refines 
nonferrous metals other than copper and aluminum; 
its products include lead and zinc. Blast furnaces 
and steel mills (SIC code 3312) had the largest off
site releases (59.9 million pounds) and the largest 
off-site waste management (314.5 million pounds 
transferred off-site for further waste management). 
This industry was second or third in other 
categories given in Table 8-1. 

Multiple Codes within SIC Code 33 

Forms with more than one four-digit SIC code 
within SIC code 33 represent a significant segment 

of primary metals reporting in TRI. Many primary 
metals facilities conduct related, but distinct, 
operations, that are classified separately in the 
Standard Industrial Classification ~ystem. For 
example, steel mills (SIC code 3312) may also 
manufacture steel pipe (SIC code 3317). Smelters 
of some nonferrous metals may engage in both 
primary smelting (producing the metal from ore or 
other raw materials) and secondary smelting 
(producing the metal from scrap and dross). These 
activities have separate SIC codes (for example, 
SIC code 3334 and SIC code 3341 for aluminum). 
Refiners and smelters may also further process the 
metal they produce. A primary lead smelter (SIC 
code 3339), for example, may also produce lead in 
basic shapes, such as bars, pipes, plates, rods, 
sheets, and others (SIC code 3356). Such facilities 
report on each TRI form all the SIC codes that 
describe the operations associated with releases and 
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Table 8-3. TRIOn-site and Off-site Releases, 1996: Primary Metals, SIC Code 33 (in Rank Order) 

Off-site 
On-site Land Releases Releases 

Surface Underground Injection RCRA Other On- Total Transfers Total On-
SIC Total Air Water Class I Class II- Subtitle C site Land On-site Off-site to & Off-s1te 
Code Industry Emissions Discharges Wells V Wells Landfllls Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3339 Primary Nonferrous Metals, nee+ 71,751,734 42,739 0 0 0 63,044,809 134,839,282 4,250,840 139,090,122 
Multiple within SIC 33 16,889,530 5,950,092 0 0 12,550,133 36,715,000 72,104,755 46,565,361 118,670,116 

3312 Blast Furnaces & Steel Mills 12,702,728 20,561,293 613,200 0 8,845,161 13,004,220 55,726,602 59,881,420 115,608,022 
3331 Primnry Copper 2,620,634 5,000 251,535 0 0 36,204,434 39,081,603 1,418,270 40,499,873 
3321 Gray &. Ductile Iron Foundries 6,034,095 27,971 0 0 75,497 16,595,752 22,733,315 11,158,050 33,891,365 
3341 Secondary Nonferrous Metals 2,574,542 119,311 65,672 0 92,774 4,176,868 7,029,167 16,755,093 23,784,260 
3313 Eleetrometallurgical Products 5,517,982 1,040,031 0 0 0 16,063,508 22,621,521 141,236 22,762,757 
3325 Steel Foundnes, nee• 1,542,091 6,143 0 0 2,652 5,285,311 6,836,197 9,248,779 16,084,976 
3357 Nonferrous Wucdrawing & Insulatmg 2,811,181 2,680 0 0 0 23,071 2,836,932 l1,032,346 13,869,278 
3334 Primary Aluminum 9,172,654 7,379 0 0 9,205 3,260 9,192,498 1,125,887 10,318,385 
3316 Cold Finishing of Steel Shapes 440,045 3,686,484 250 0 305,800 12,492 4,445,071 1,788,877 6,233,948 
3399 Primary Metal Products, nee• 1,786,500 9,962 4 0 3,904 469,418 2,269,788 1,334,337 3,604,125 
3317 Steel Pipe &. Tubes 2,566,973 133,602 0 0 6,964 42,695 2,750,234 796,681 3,546,915 
3315 Steel Wire & Related Products 1,695,031 12,478 0 0 83,104 28,355 1,818,968 1,117,464 2,936,432 
3356 Nonferrous Rolling & Drawmg, nee• 406,935 48,433 113 0 0 1,650,302 2,105,783 719,723 2,825,506 
3353 Aluminum Sheet, Pl:~te, & Foil 1,900,396 43,497 0 0 0 2,500 1,946,393 312,365 2,258,758 
3365 Aluminum Foundries 436,581 528 0 0 0 24,575 461,684 1,015,373 1,477,057 
3351 Copper Rolling & Drawing 694,187 260,324 0 0 92,762 137,333 1,184,606 200,096 1,384,702 
3398 Metal Heat Treating 855,640 37 0 0 0 0 855,677 405,056 1,260,733 
3354 Aluminum Extruded Products 1,017,031 15,530 5 0 0 4 1,032,570 79,187 1,111,757 
3366 Coppct Foundries 197,923 1,797 0 0 122,073 19,105 340,898 753,939 1,094,837 
3369 Nonferrous Foundries, nee• 263,825 292 0 0 2,000 37,962 304,079 689,713 993,792 
3363 Aluminum Die-castings 534,584 61 0 0 0 4,833 539,478 145,953 685,431 
3322 Malleable Iron Foundries 40,240 11,770 0 0 0 24,122 76,132 150,260 226,392 
3324 Steel Investment Foundnes 118,499 836 0 0 0 20,815 140,150 51,741 191,891 
3355 Alummum Rolling & Drawing, nee• 69,633 0 0 0 0 0 69,633 0 69,633 

Invalid SIC Code w1thin SIC 33 29,151 573 0 0 0 852 30,576 4,644 35,220 
3364 Nonferrous Die-casting Exc. 10,519 0 0 0 0 90 10,609 8,291 18,900 

Aluminum 

Total fbr SIC Code 33 144,680,864 31,988,843 930,779 0 22,192,029 193,591,686 393,384,201 171,150,982 564,535,183 

Not~: On-site Rcl~ases from Section 5 of Form R. Off-site Releases from Section 6 (off-site transfers to d!sposal) of Form R Forms wtth more than one 4-dtgtt SIC 
code within SIC code 33 are assigned to the "multiple" category. 
•nee: not elsewhere classified. 

other waste management of the reported chemical. 
These are the forms in the "multiple codes" 
category in this report. (Box 4-2 in Chapter 4 
further explains reporting of multiple SIC codes 
and its affect on the analyses presented in the TRI 
data release.) 

Reporting on forms with multiple SIC codes within 
the sector is further examined in Table 8-2. 
Secondary smelters and refiners of nonferrous 
metals (SIC code 3341) appear most often (in 12 of 
the 28 combinations). Secondary smelting 
generally recovers metals and alloys from scrap. 
This activity may combine with primary smelting 
and refining (SIC code 333), with further 
processing of the metal (rolling, drawing, 
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extruding, in SIC code 335), die-casting (SIC code 
336), or miscellaneous products (SIC code 339). 

Forms with multiple SIC codes had the largest on
site waste management (842.0 million pounds) and 
the largest total production-related waste (1.05 
billion pounds). Forms with multiple SIC codes 
also had the second or third largest amounts in the 
other categories (on- and off-site releases and 
transfers off-site for further waste management). As 
shown in Table 8-2, the multiple-code combination 
with the largest total on- and off-site releases was 
primary production of aluminum (SIC code 3334) 
with secondary smelting and refining of nonferrous 
metals (SIC code 3341). This combination had total 
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Figure 8-1. Distribution of TRI On-site and 
Off-site Releases, 1996: Primary Metals 

(SIC Code 33) 

Note On-site Releases from Section 5 ofFo1111 R Off-site Releases fr<:m 
Section 6 (off-site transfers to disposal) ofFo1111 R. UIJ =underground mJection 

on-and-off-site releases of 50.5 million pounds. The 
combination of secondary nonferrous metal pro
ducers (SIC code 3341) and metal heat treating 
(SIC code 3398) accounted for 489.2 million 
pounds of other on-site waste management and 
489.5 million pounds of total production-related 
waste. 

On- and Off-site Releases 

Table 8-3 shows on- and off-site releases for 
primary metal industries for 1996, and Figure 8-1 
gives the distribution by media of these releases .. 
On-site land releases were the largest category, w1th 
22.2 million pounds released to RCRA subtitle C 
landfills and 193.6 million pounds in other on-site 
land releases. Together, they represented 38.2% of 
all on- and off-site releases in the sector. Off-site 
releases (transfers off-site to disposal) were the next 
largest release, with 171.2 million pounds, or 
30.3%. Air emissions were 144.7 million pounds, 
or 25.6%, and surface water discharges were 32.0 
million pounds, or 5.7%. Little underground 

injection was reported, 931,000 pounds (0.2%), all 
of it to Class I wells. 

Miscellaneous primary nonferrous metals (SIC 
code 3339) reported the largest total for on- and 
off-site releases, 139.1 million pounds. Forms with 
multiple codes in SIC code 33 reported 118.7 
million pounds, followed by blast furnaces and 
steel mills (SIC code 3312) with 115.6 million 
pounds. These three groups accounted for two
thirds (66.1 %) of the sector's reported releases. 

Producers of miscellaneous primary nonferrous 
metals reported half ( 49.6%, or 71.8 million 
pounds) of the sector's air emissions and one thir? 
(32.6%, or 63.0 million pounds) of the other on-s1te 
land releases. The multiple-codes group reported 
the largest RCRA landfill releases (12.6 million 
pounds, or 56.6% of the total). Blast ~ces and 
steel mills reported the largest amounts m surface 
water discharges (20.6 million pounds, or 64.3% of 
that release type), underground injection (613,000 
pounds, or 65.9%), and off-site releases (59.9 
million pounds, or 35.0%). 

Figure 8-2 illustrates the distribution of on- and off
site releases for the primary metal industries with 
the largest releases. 

Other On-site Waste Management 

Recycling was the largest on-site waste 
management method reported in the primary metals 
sector, with 2.09 billion pounds recycled out of 
2. 77 billion pounds managed on-site. Recycling 
was 75.6% of total on-site waste management. On
site treatment was second with 625.8 million 
pounds, or 22.6%. Very little energy recovery was 
reported (49.8 million pounds, or 1.8%), and none 
of this on-site energy recovery was reported for 
metals or metal compounds. Metals are not 
combustible and do not contribute any heat value 
for energy recovery purposes. Table 8-4 and Figure 
8-3 present these data. 
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Figure 8-2. TRIOn-site and Off-site Releases, SIC Codes with Largest Releases, 1996: 
Primary Metals (SIC Code 33} 

Note: On-site Releases from Section 5 of Form R Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. 
Forms with more than one 4-digit SIC code within SIC code 33 are assigned to the "multiple" category. UIJ: underground injection. 

Multiple-codes submissions reported the largest 
total on-site waste management, with 842.0 million 
pounds, as also shown in Table 8-4. Of this 
amount, 778.5 million pounds was recycled on-site. 
Forms with multiple codes in SIC code 33 
accounted for 37.2% of on-site recycling and 
30.4% of total on-site waste management in the 
sector. Primary nonferrous metals facilities (SIC 
code 3339) had the largest on-site treatment, 240.1 
million pounds, or 38.4%. Secondary refining of 
nonferrous metals (SIC code 3341) was second for 
total on-site waste management, although it did not 
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lead any category. Its total was 436.1 million 
pounds, or 15.8% of all on-site waste management. 

Figure 8-4 illustrates the on-site waste management 
of the primary metal industries with the largest 
totals. 

Transfers Off-site for Further Waste 
Management 

With 277.4 million pounds transferred off-site to 
recycling, blast furnaces and steel mills reported the 



ChaptBT 8- Toxlcs Release Inventory Data for Primary Me'lai. 
Table 8-4. TRI Other On-site Waste Management, 1996: Primary Metals, SIC Code 33 (in Rank Order) 

Energy Total 
SIC Recycled Recovery Treated On-site Waste 
Code Industry On-site On-site On-site Management 

Pounds Pounds Pounds Pounds 

Multiple withm SIC 33 778,473,601 17,623,145 45,910,361 842,007,107 

3341 Secondary Nonferrous Metals 327,093,466 0 108,976,199 436,069,665 
3339 Primary Nonferrous Metals, nee* 160,036,537 0 240,092,788 400,129,325 
3351 Copper Rolling & Drawing 325,935,091 0 341,295 326,276,386 
3312 Blast Furnaces & Steel Mills 83,413,823 3,804,673 118,747,400 205,965,896 
3313 E1ectrometallurgical Products 103,881,994 0 162,565 104,044,559 
3334 Primary Aluminum 64,706,648 7,778,770 7,601,247 80,086,665 
3331 Primary Copper 63,440,113 0 1,000 63,441,113 
3317 Steel P1pe & Tubes 35,725,268 443,607 4,759,979 40,928,854 
3353 Aluminum Sheet, Plate, & Foil 6,237,233 15,460,330 18,949,042 40,646,605 
3357 Nonferrous Wiredrawing & Insulating 13,392,150 4,657,935 18,131,581 36,181,666 
3363 Alummum Die-castings 30,440,128 0 105,471 30,545,599 
3316 ColdFinishmg of Steel Shapes 701,000 0 23,751,828 24,452,828 
3325 Steel Foundries, nee* 23,976,223 0 79,878 24,056,101 
3399 Primary Metal Products, nee* 10,076,103 0 11,795,538 21,871,641 
3321 Gray & Ductile Iron Foundries 19,844,260 0 998,521 20,842,781 
3366 Copper Foundries 18,270,757 0 0 18,270,757 
3315 Steel Wire & Related Products 5,368,115 0 7,990,367 13,358,482 
3356 Nonferrous Rolling & Drawing, nee* 2,415,801 0 7,550,741 9,966,542 
3354 Aluminum Extruded Products 3,675,762 0 6,249,176 9,924,938 
3369 Nonferrous Foundries, nee* 7,779,646 0 473,680 8,253,326 
3365 Aluminum Foundries 5,306,555 0 524,725 5,831,280 
3398 Metal Heat Treating 143,912 0 2,595,291 2,739,203 
3324 Steel Investment Foundries 1,261,033 0 26,435 1,287,468 

Invalid SIC Code within SIC 33 663,664 0 0 663,664 
3364 Nonferrous Die-casting Ex c. Aluminum 226,469 0 18 226,487 
3355 Aluminum Rollmg & Drawmg, nee* 0 0 29,000 29,000 
3322 Malleable Iron Foundries 0 0 0 0 

Total for SIC Code 33 2,092,485,352 49,768,460 625,844,126 2,768,097,938 

Note: Other On-site Waste Management from Section 8 ofForm R Forms With more than one 4-digit SIC code within SIC code 33 are 
assigned to the "multiple" category. 
*nee: not elsewhere classified 

largest total transfers off-site for further waste consisted of solidification/stabilization of metals 
management. This industry's total was 314.5 million and metal compounds, which prepares them for 
pounds, or 35.9% of the sector's total of 876.0 disposal. Therefore, ultimately, this 43.7 million 
million pounds. Table 8-5 and Figure 8-5 provide pounds is released. Zinc compounds accounted for 
data for off-site transfers for further waste the largest portion of this amount, 24.9 million 
management in the primary metals sector. pounds in solidification/stabilization. 

Transfers to treatment was 66.2 million pounds; Reporting in other categories of transfers off-site 
two-thirds of this (43.7 million pounds, or 66.1 %) for further waste management was small: transfers 
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Figure 8-3. Distribution of TRI Other 
On-site Waste Management, 1996: 

Primary Metals (SIC Code 33) 

Note: Data from Section 8 ofFonn R. 

to POTW s was 7.9 million pounds, and transfers to 
energy recovery was 5.6 million pounds. Because 
metals do not degrade, treatment processes at 
POTWs and other off-site treatment facilities may 
remove them from wastes, with other solids, but 
cannot destroy them. In addition, metals and metal 
compounds were also 0.2% of the 5.6 million 
pounds of chemicals reported as transferred off-site 
to energy recovery; however, these amounts 
represent misreporting because metals do not burn 
or contribute heat value to energy recovery. 

Figure 8-6 shows off-site transfers for further waste 
management for the four-digit SIC codes reporting 
the largest totals in this category in the primary 
metals sector. 
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Figure 8-4. TRI Other On-site Waste Management, 
SIC Codes with Largest Totals, 1996: Primary Metals (SIC Code 33) 

Note: Ot11er On-site Waste Mangcmcnt from Section 8 ofFonn R Fonns w1th more than one 4-<hglt SIC code w1thm SIC code 33 are assigned to the "multiple" 
Clltqory. 
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Cha""'r 8- Toxics Release Inventory Data for Primary Met.fiS. -
Table 8-5. TRI Transfers Off-site for Further Waste Management, 1996: Primary Metals, SIC Code 33 (in Rank Order) 

Total Off-site 
Transfers 

Transfers Other for Further 
SIC Transfers to Energy Transfers to Transfers Off-site Waste 
Code Indnstry toReeycUng Recovery Treatment toPOTWs Transfers Management 

Pmmds Pmmds Pollilds PoiJilds PoiJilds PoiJilds 

3312 Blast Furnaces & Steel Mtlls 277,425,228 64,427 35,944,491 791,030 260,671 314,485,847 
3357 Nonferrous Wiredrawmg & Insulating 179,482,543 2,205,343 418,298 46,301 250 182,152,735 

Multiple wtthin SIC 33 105,199,906 1,245,825 8,925,774 3,273,991 0 118,645,496 
3331 Primary Copper 44,592,387 0 6,876,151 315 0 51,468,853 
3341 Secondary Nonferrous Metals 43,623,015 8,730 2,706,320 28,743 500 46,367,308 
3351 Copper Rollmg & Drawmg 37,886,932 0 322,111 76,117 0 38,285,160 
3316 Cold Fllllshmg ofSteel Shapes 25,205,106 0 4,257,351 1,002,200 0 30,464,657 
3317 Steel Pipe & Tubes 11,952,200 55,792 2,264,835 106,278 5 14,379,110 
3315 Steel Wrre & Related Products 10,491,278 1,446 2,232,540 1,174,480 0 13,899,744 
3363 AlummumDte-castmgs 9,822,808 59,082 9,667 22,233 0 9,913,790 
3321 Gray & Ductde Iron Folllldries 7,251,847 181,282 465,423 120,801 2,024 8,021,377 
3366 Copper FoiJildnes 6,734,132 14,529 57,907 829 0 6,807,397 
3325 Steel Foundries, nee* 4,832,058 1,323 403,371 1,047 0 5,237,799 
3369 Nonferrous Foundries, nee* 4,643,623 0 127,788 7,916 0 4,779,327 
3356 Nonferrous Rollmg & Drawmg, nee* 3,975,533 4,930 338,881 323,113 5 4,642,462 
3399 Pnmary Metal Products, nee* 3,455,076 5,810 49,182 518,111 0 4,028,179 
3353 Alummum Sheet, Plate, & Foil 3,699,616 241,933 57,686 320 0 3,999,555 
3354 AlummumExtruded Products 2,010,038 1,495,394 162,900 12,850 0 3,681,182 
3339 Pnmary Nonferrous Metals, nee* 3,097,640 0 34,045 1,856 250 3,133,791 
3324 Steel InvestmentFoundnes 2,705,889 491 63,670 1,258 0 2,771,308 
3334 P!lmary Alummum 2,692,028 500 40,816 0 0 2,733,344 
3365 AlummumFoundnes 1,828,192 0 255 10,337 0 1,838,784 
3313 Electrometallurgtcal Products 1,290,494 0 316,321 1,280 0 1,608,095 

Invalid SIC Code withm SIC 33 1,167,982 3,600 0 261 0 1,171,843 
3398 Metal HeatTreatmg 395,923 28,145 58,211 336,085 0 818,364 
3364 Nonferrous Die-casting Exc Alummum 508,267 0 9,920 300 0 518,487 
3322 Malleable IronFoundnes 108,867 57 9,812 1,005 0 119,741 
'3:355 Aluminum Rolling & Drawmg, nee* 0 24,945 0 0 0 24,945 

Total for SIC Code 33 796,078,608 5,643,584 66,153,726 7,859,057 263,705 875,998,6~0 

Note: Off-site Transfers for Further Waste Management from Section 6 ( excludmg off-site transfers to disposal) ofForm R Other Off-site Transfers are transfers 
reported wtthout a vahd waste management code Forms With more than one 4-digtt SIC code withm SIC code 33 are asstgned to the "multiple" category 
*nee not elsewhere classified 

1996 TRI Data by State for 
Primary Metals 

What most influences the location of primary metal 
production is the location of the metal (in ore or 
other natural forms). Other factors are power, 
transportation, and water. Steel mills, for example, 
congregated along or near the Great Lakes, to 
obtain iron ore from Michigan while transporting 
coal (for coke) by rail from Pennsylvania and 
neighboring states. Primary aluminwn production 
is concentrated in the Pacific Northwest, largely 
fueled by Bonneville Power Administration 

hydropower; production of aluminwn sheet, plate, 
and foil occurs principally in the Midwest. Copper 
mines in Arizona and other western states (Nevada, 
Utah) account for the location of primary copper 
production facilities there as well. 

Metal mining and manufacture is more highly 
concentrated, corporately and geographically, than 
many other business sectors in the United States. 
For example, four U.S. companies dominate the 
U.S. aluminum industry along with one Canadian 
firm. Lead offers another example: deposits in 
Alaska, Idaho, Missouri, and Montana account for 
most U.S. lead mining; there are a total of 18 U.S. 
mines. Primary lead refineries-there are three--
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Not~: Transfers Off-site for Further Waste Management from Section 6 
(excluding transfers off-site for disposal) ofFonn R. Other off-s1te transfers are 
l.ra.nsfers reported v<tithouta valid waste management code. 

are located in Missouri and Montana. Twelve states 
host 18 secondary smelting and refining facilities. 
Zinc production shows even more narrow concent
ration-15 mines produce 95% of the zinc, refined 
in three facilities (one each in Illinois, Tennessee, 
and Pennsylvania), with seven secondary smelters 
recovering zinc from waste and scrap. 

This concentration is reflected in TRI reporting, 
where a single state may account for one-fifth to 
one-quarter of the sector's national total in any one 
category. Table 8-6 provides TRI data by state for 
the primary metal industries. 

Utah reported the largest total on- and off-site 
releases in 1996, 79.5 million pounds, or 14.1% of 
the U.S. total. Pennsylvania was second with 69.2 
million pounds (12.3%). In Utah, most ofthis total 
was on-site releases (78.7 million pounds, 20.0% of 
all on-site releases in the sector), making Utah the 
state with the largest on-site releases. In 
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Pennsylvania, most of the releases were off-site 
( 42.4 million pounds in transfers to disposal, or 
24.8%), and Pennsylvania was the state with the 
largest amount in this release type. Map 8-1 
illustrates the geographic distribution of total on
and off-site releases in this sector. 

The largest quantities of on-site waste management 
and of total production-related waste were reported 
in Arizona. On-site waste management in Arizona 
was 604.8 million pounds, or 21.8% of that total; 
the state's production-related waste totaled 716.8 
million pounds, or 17.1 %. Pennsylvania was 
second in both categories, with 310.7 million 
pounds of other on-site waste management (11.2%) 
and 472.9 million pounds of total production
related waste (11.3%). Indiana led total transfers 
off-site for further waste management with 104.1 
million pounds (11.9%), followed by Texas with 
99.1 million pounds (11.3%). 

For on-site releases, off-site releases, other on-site 
waste management, and total production-related 
waste, amounts reported in the leading state were 
43% to 95% higher than in the state that ranked 
second. 

1996 TRI Data by 
Chemical for Primary 
Metals 

As might well be expected, many chemicals that 
primary metal industries released on- and off-site in 
the largest amounts in 1996 were metals or metal 
compounds. (See explanation in Chapter 2 ofTRI 
reporting of the metal component of compounds.) 
Ten of the top 15 chemicals in the sector, presented 
in Table 8-7, were metals or their compounds. 

Zinc compounds had by far the largest total 
releases, 174.9 million pounds. Another 9.4 million 
pounds of releases of the metal zinc were also 
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reported, 13th among TRI chemicals reported in 
this sector (only fume and dust forms of the metal 
zinc are reportable to TRI.). Together, they 
represented 32.6% of all releases reported in the 
primary metals sector. Zinc is most commonly used 
as a protective coating for other metals. Zinc 
ammonium chloride and zinc fluoride are both used 
in galvanizing. Much of the scrap steel processed 
by secondary smelters is galvanized-a large 
source of releases of zinc compounds. 

Second-ranked chlorine is used to "de-tin'' and 
"de-zinc" iron. It is also a purifying agent in, for 
example, magnesium processing. Chlorine alone 
represented 41.3% (59.8 million pounds) of air 
emissions in the primary metals sector; almost all 
of this (59.2 million pounds) was reported by one 

facility, the Magnesium Corporation of America, in 
Rowley, Utah. (As described later in this chapter, in 
the section on Facilities with Large Increases 
and Decreases in Releases, 1988-1996.) 

Other chemicals with more than 10 million pounds 
of air emissions were ammonia (18.1 million 
pounds, 12.5% of all air emissions) and 
hydrochloric acid (10.9 million pounds, or 7.5%). 
Metals and metal compounds represented a smaller 
portion of air releases, but were still significant, 
including more than 1 million pounds each of 
copper (4.7 million pounds), zinc compounds 
(4.2 million pounds), copper compounds (1.5 
million pounds), manganese compounds (1.3 
million pounds), and aluminum, fume or dust (1.1 
million pounds). 
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Table 8-6. Summary ofTRIInformation by State, 1996: Primary Metals, SIC Code 33 

Total Total Transfers Total Non· 
Total Total On-and Total Other Off-site for Production- l'roducdon-

Total Total On-site Off-site Off-site On-site Waste Further Waste related related 
SCAte Facilities Forms Form As Releases Releases Releases Management Management Waste Waste 

Number Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Al.tlaml. 57 256 21 9,884,138 10,226,857 20,110,995 144,018,429 21,324,410 178,488,243 148 
Arizona 20 82 12 42,828,276 59,111 42,887,387 604,763,405 69,121,937 716,810,564 531 
Atbnsas 34 98 7 2,928,922 99,062 3,027,984 98,346,120 31,692,953 124,623,924 78 
California 96 229 14 1,387,773 5,034,316 6,422,089 17,710,853 12,699,264 36,423,673 9,240 
Colorado 7 23 0 188,167 49,417 237,584 531,895 6,690,949 7,401,320 0 
Conn«t!tut 48 137 13 616,494 219,383 835,817 36,176,182 7,633,359 45,025,052 21 
De law an: 3 11 1 39,344 14,943 54,287 13,000,000 3,179,007 16,233,240 5 
Florida IS 46 3 126,401 4,110,181 4,236,582 1,585,581 7,081,464 8,933,050 0 
Ocoi!Pa 31 lOS 2 1,020,579 177,055 1,197,634 2,101,201 9,841,578 13,254,696 20,236 
Illinois 136 470 33 28,714,958 3,834,490 32,549,448 66,971,389 42,861,308 140,089,258 154,349 
Indiana 136 583 27 20,799,659 29,691,318 50,490,977 180,387,907 104,054,017 336,462,430 10,425 
towa 26 96 2 5,992,507 877,262 6,869,769 108,625,916 4,703,065 120,173,535 0 
Kansas 14 4S I 991,267 989,470 1,980,737 11,277,504 9,320,015 22,485,890 0 
Kentucky 47 196 11 4,199,320 158,864 4,358,184 62,161,496 28,586,994 95,505,868 2,500 
Louisiana 11 32 2 441,641 3,091 444,732 9,832,957 5,048,847 15,337,492 25,770 
Mil)' land 8 41 5 1,940,627 394,078 2,334,705 10,501,033 1,087,177 13,867,926 0 
Mauacllusctts 43 121 18 144,918 2,601,691 2,746,609 12,910,330 11,521,928 27,157,130 0 
M1cbipn 104 335 18 6,143,903 29,074,648 35,218,551 48,749,663 24,452,047 108,815,289 440 
Minnesota 27 67 8 370,618 349,396 720,014 113,987,116 4,952,686 119,580,215 6,069 
Mlululppl 19 64 2 5,445,573 192,045 5,637,618 3,087,606 5,226,734 14,409,758 10,189 
Minouri 43 134 18 18,318,412 2,106,773 20,425,185 109,445,310 17,191,084 147,302,541 17,849 
Montana 3 19 0 44,747,042 0 44,747,042 49,712,037 557,931 95,033,608 8,166 
Ncb rub 7 32 0 89,679 3,006,469 3,096,148 16,278,750 10,103,412 21,800,036 0 
Nevada s 19 6 305,491 0 305,491 1,243,000 242,627 2,031,848 85 
New Han..,sblrc 11 40 7 158,886 24,661 183,547 1,823,500 4,428,791 6,644,408 0 
NewJeney 51 ISO 1 926,100 162,716 1,088,816 12,987,795 7,957,577 30,439,899 727,626 
NewMe.Uco s 12 0 17,812,008 250 17,812,258 56,346 10,759 17,879,685 0 
New YOlk 67 216 23 2,245,805 1,372,555 3,618,360 119,091,459 23,636,168 148,000,793 7,468 
Norm Carolina 35 105 4 958,585 269,113 1,227,698 9,054,330 10,144,619 23,357,146 0 
Ohio 216 740 68 44,392,867 10,927,603 55,320,470 151,010,933 82,433,858 303,114,583 10,057 
Oklabollll 30 88 14 351,115 1,989,250 2,340,365 204,748 5,466,527 8,043,238 0 
Oregon 22 91 4 4,731,284 124,795 4,856,079 26,795,038 13,410,317 45,088,450 302,547 
Pennsylvania 203 748 39 26,856,122 42,360,046 69,216,168 310,719,638 87,785,833 472,876,446 13,056,086 
l'ucl10 Rico 3 11 0 42,620 573 43,193 8,900 302,470 354,563 0 
Rhode bland 15 43 5 58,937 48,655 107,592 3,417,501 4,271,206 7,774,713 0 
South Carolina 27 104 7 1,521,623 3,922,435 5,444,058 1,907,016 34,951,201 41,861,707 202,278 
Sou1h Dtkota I 7 0 81,160 0 81,160 184,900 95,200 359,520 0 
Tennessee Sl 180 13 3,881,488 4,158,875 8,040,363 32,597,865 23,057,109 62,634,555 16,388 
TCUIS 73 241 21 4,662,739 1,013,330 5,676,069 41,165,313 99,106,102 116,539,367 9,204 
UCAh 16 92 9 78,677,680 772,853 79,450,533 247,461,080 6,972,306 334,294,471 704,205 
VcmlQfl( I 3 0 0 1,255 1,255 0 0 1,362 0 
Vira!nla 15 57 3 840,381 681,942 1,522,323 19,427,770 6,001,743 26,972,789 0 
Washlnaton 25 83 9 4,529,322 1,043,637 5,572,959 38,966,168 7,981,081 51,685,499 15,000 
Wm Vftsinla 13 71 1 1,970,305 2,236,818 4,207,123 5,024,525 6,217,941 15,387,159 0 
Wisconsin 79 274 12 919,445 6,769,700 7,689,145 22,787,433 12,593,079 43,434,705 72,143 
\Vyomins 3 6 1 100,020 0 100,020 0 0 100,028 0 

To!Al for SIC 
Codc33 1,902 6,603 465 393,384,201 171,150,982 564,535,183 2,768,097,938 875,998,680 4,184,091,672 15,389,103 

Note: On-site Rcleases from SectionS of Form R. On-site Waste Management from Section 8 of Form R Off-site Releases from Section 6 (transfers off-s1te to 
disposal) ofForm R. Total Transfers Off-site for Further Waste Management from Sectton 6 ( excludmg transfers off-s1te to disposal) ofForm R Total 
Productlon·rclated \Vaste sums Section 8 (Current Year, Column B) of Form R, except. Non-production-related Waste (remedial/catastrophic mcidents) 

Nitrate compounds (ranked fifth for total on- and 
off-site releases) accounted for most of the surface 
water discharges in the sector-27.7 million 
pounds out of32.0 million pounds. 

The top 15 chemicals in Table 8-7 accounted for 
89.2% of all releases reported in this sector. 
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OSHA Carcinogens 

Chemicals designated as OSHA carcinogens totaled 
21.1 million pounds in releases reported by primary 
metal industries~ as shown in Table 8-8. (OSHA 
carcinogens and the bases for their designation 
appear in Box 2.4 in Chapter 2.) The majority-7 .5 
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Table 8·7. The 15 Chemicals with the Largest Total On-site and Off-site Releases, 1996: Primary Metals, SIC Code 33 
(tn Rank Order) 

Off-site 
On-site Land Releases Releases 

Surface Underj~round InJection RCRA Other On- Total Transfers Total On-
CAS Total Air Water Class I Class II- Subtitle C site Land On-site Off-site to &Off-site 

Number Chemical Emissions Discharges Wells VWells Landfills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

- Zinc compounds 4,205,919 164,572 2,605 0 14,127,597 71,737,744 90,238,437 84,624,864 174,863,301 
7782·SO.S Chlorine 59,790,515 6,008 0 0 0 5 59,796,528 10 59,796,538 

- Copper compounds 1,527,817 23,036 143,098 0 98,816 46,798,417 48,591,184 4,329,203 52,920,387 
- Manpnesc compounds 1,275,109 896,367 2,900 0 4,567,109 27,966,965 34,708,450 13,827,724 48,536,174 
- Nitrate compounds 7,936 27,735,809 0 0 0 1,238,031 28,981,776 35,280 29,017,056 - Lead compounds 946,878 31,735 768 0 1,550,822 9,699,909 12,230,112 10,175,799 22,405,911 

7.C.CO.SO.S Copper 4,680,442 22,279 17 0 370,828 2,548,009 7,621,575 12,620,192 20,241,767 
766ol>41-7 Ammonia 18,088,687 734,588 474,179 0 16,000 691,758 20,005,212 186,186 20,191,398 
7439·96-S Mansancsc 353,452 32,328 1 0 25,609 6,624,150 7,035,540 10,916,446 17,951,986 
7429·90·5 Aluminum (fume or dust) 1,080,451 40,775 0 0 52,700 3,798,795 4,972,721 7,140,499 12,113,220 

- Chromium compounds 209,469 48,549 2,900 0 683,464 3,513,186 4,457,568 7,271,419 11,728,987 
7647..()1..() Hydrochloric acid 10,900,560 0 0 0 0 0 10,900,560 0 10,900,560 
7441).66-6 Zinc {fiune or dust) 922,190 7,096 0 0 2,750 6,534,452 7,466,488 1,891,304 9,357,792 
463-SS·I Carbonyl sulfide 7,056,628 0 0 0 0 0 7,056,628 0 7,056,628 

- Nickel compounds 134,291 20,704 27,750 0 57,852 3,205,343 3,445,940 2,932,518 6,378,458 

Subtotal 111,180,344 29,763,846 654,218 0 21,553,547 184,356,764 347,508,719 155,951,444 503,460,163 

Total for SIC Code 33 144,680,864 31,988,843 930,779 0 22,192,029 193,591,686 393,384,201 171,150,982 564,535,183 

Note: Ott-site Releases from Section 5 of Form R Off-site Releases from Section 6 (off-stte transfers to dtsposal) of Form R 

million pounds, or 35.4o/o-were off-site releases 
(transfers off-site to disposal). Another 6.9 million 
pounds (32.7%) were reported as other on-site land 
releases. The third largest category was air 
emissions, with 6.4 million pounds (30.2%). 

The chemical ranked 15th for total on- and off-site 
releases in this sector, nickel compounds, is an 
OSHA carcinogen. This chemical had 6.4 million 
pounds of releases, primarily released on-site to 
RCRA Subtitle C landfills and off-site (transfers to 
disposal); as shown in Table 8-7. Other OSHA 
carcinogens with large releases were lead (5.0 
million pounds, also largely on-site to RCRA 
landfills and off-site to disposal), trichloroethylene 
(2.4 million pounds, almost entirely in air 
emissions), nickel (1.5 million pounds, mostly 
transferred off-site to disposal) and the chemical 
category of polycyclic aromatic compounds (1.5 
million pounds, in transfers off-site to disposal and 
air emissions). 

Reported releases of OSHA carcinogens were 
highest in the primary nonferrous metals industry 
(SIC code 3339), 5.8 million pounds. The largest 
sources of air emissions were the steel pipe and 
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tubes industry (SIC code 3317) and the forms 
reporting multiple SIC codes in SIC code 33, with 
1.1 million pounds each. Ftgure 8-7 displays 
releases of OSHA carcinogens by medium for the 
primary metal industries with the largest such 
releases. 

1996 TRI Chemicals in 
Waste for Primary Metals 

Table 8-9 presents waste management data for the 
four-digit SIC codes in the primary metals sector. 
Half (50.0%) of all productionMrelated waste was 
recycled on-site, 2.09 billion pounds out of 4.18 
billion pounds. Off-site recycling accounted for 
another 781.9 million pounds, or 18. 7%. Figure 8-8 
shows the distribution of on-site waste 
management, off-site waste management, and 
quantities released on- and off-site in this sector. 

Forms reporting more than one code in SIC code 33 
(multiple codes) accounted for the largest portion 
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Table 8-8. TRI On-site and Off-site Releases o'f OSHA Carcinogens by 4-digit SIC Code, 1996: Primary Metals, SIC Codes 33 
(in Rank Order) 

Off-site 
On-site Land Releases Releases 

Surface Underground Injection RCRA Other On- Total Transfers Total On-
SIC Total Air Water Class I Class II- Subtitle C site Land On-site Off-site to &Off-site 

Code Industry Emissto~s Discharges Wells VWells Landfills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3339 Pnmary Nonferrous Metals, nee* 392,632 722 0 0 0 5,403,890 5,797,244 18,991 5,816,235 
Multiple wtthm SIC 33 1,121,113 10,568 0 0 52,225 952,717 2,136,623 1,864,090 4,000,713 

3312 Blast Furnaces & Steel Mills 713,603 22,487 10,650 0 91,728 185,217 1,023,685 1,699,614 2,723,299 
3334 Pnmary Alummum 449,020 2,065 0 0 9,205 250 460,540 963,721 1,424,261 
3341 Secondary Nonferrous Metals 139,364 6,096 82 0 53 12,906 158,501 1,073,580 1,232,081 
3321 Gray & Ductile Iron Foundnes 688,275 1,404 0 0 75,477 126,789 891,945 299,528 1,191,473 
3317 Steel Pipe & Tubes 1,133,620 1,115 0 0 0 0 1,134,735 45,366 1,180,101 
3369 Nonferrous Foundnes, nee* 17,606 7 0 0 0 33,104 50,717 489,779 540,496 
3398 Metal Heat Treatmg 416,528 0 0 0 0 0 416,528 52,450 468,978 
3351 Copper Rolling & Drawing 341,502 557 0 0 762 15,068 357,889 19,680 377,569 
3357 Nonferrous Wiredrawmg & Insulatmg 255,589 96 0 0 0 0 255,685 100,073 355,758 
3316 Cold Fmishmg of Steel Shapes 52,337 1,652 0 0 0 3,849 57,838 273,429 331,267 
3399 Pnmary Metal Products, nee* 181,814 536 0 0 120 337 182,807 95,001 277,808 
3356 Nonferrous Rollmg & Drawmg, nee* 150,440 128 95 0 0 13,402 164,065 72,700 236,765 
3315 Steel Wire & Related Products 14,912 1,088 0 0 4,622 0 20,622 152,369 172,991 
3325 Steel Foundnes, nee* 31,834 1,818 0 0 0 6,286 39,938 130,637 170,575 
3331 Pnmary Copper 27,775 250 32,000 0 0 87,251 147,276 12,150 159,426 
3313 Electrometallurgical Products 3,451 3,021 0 0 0 61,000 67,472 32,122 99,594 
3365 Alummum Foundnes 86,743 22 0 0 0 5 86,770 6,512 93,282 
3354 Alummum Extruded Products 76,068 13 0 0 0 0 76,081 12 76,093 
3366 Copper Foundnes 11,882 79 0 0 23,565 250 35,776 23,950 59,726 
3324 Steel Investment Foundnes 12,957 45 0 0 0 7,640 20,642 26,165 46,807 
3322 Malleable Iron Foundries 27,740 0 0 0 0 371 28,111 12,317 40,428 
3363 Alummum Die-castmgs 32,025 10 0 0 0 0 ' 32,035 1,929 33,964 

Invalid SIC Code withm SIC 33 3,098 5 0 0 0 0 3,103 2,000 5,103 
3364 Nonferrous Die-castmg Exc. Alummum 1,665 0 0 0 0 0 1,665 0 1,665 
3353 Alummum Sheet, Plate, & Foil 187 0 0 0 0 0 187 0 187 

Subtotal 6,383,780 53,784 42,827 0 257,757 6,910,332 13,648,480 7,468,165 21,116,645 

Total for SIC Code 33 144,680,864 31,988,843 930,779 0 22,192,029 193,591,686 393,384,201 171,150,982 564,535,183 

Note: On-site Releases from Section 5 of Form R. Off-site Releases from Section 6 (off-site transfers to disposal) of Form R. Forms with 
more than one 4-digit SIC code within SIC code 33 are assigned to the ''multiple" category. · 
*nee: not elsewhere classified. 

of production-related waste in the sector, This was 
1.05 billion pounds, or one-quarter (25.1 %) of the 
totaL As indicated earlier in this chapter, multiple
codes reporting also accounted for the largest 
portion of on-site recycling, 778.5 million pounds 
of the 2.09-billion-pound totaL 

Blast furnaces and steel mills (SIC code 3312) 
reported the largest quantities in off-site recycling 
(276.8 million pounds, 35.4% of the 781.9 million 
pounds in that category) and the largest off-site 
treat-ment (31.1 million pounds, out of 73.3 million 
pounds, or 42.4%). Miscellaneous primary non
ferrous metals (SIC code 3339) accounted for 138.9 

million pounds reported as quantities released on
and off-site, one-quarter (25.0%) of the total for 
this category of 556.2 million pounds. 

Although the multiple-codes forms also supplied 
the largest reporting of on-site energy recovery 
(17.6 million pounds), aluminum sheet, plate, and 
foil producers (SIC code 3353) were second with 
15.5 million pounds. These two groups accounted 
for two-thirds (66.5%) of the sector's on-site 
energy recovery. In off-site energy recovery, 
producers of aluminum extruded products (SIC 
code 3354) were first, with 1.5 million pounds, or 
32.6% of the total. As mentioned earlier in this 
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Figure 8-7. TRI On-site and Off-site Releases of OSHA Carcinogens, 
SIC Codes with Largest Totals, 1996: Primary Metals (SIC Code 33) 

Note: On-site Releases from SectionS ofForm R. Off-site Releases from Sectton 6 ( off-s1te transfers to disposal) ofForm R Forms With more than one 4-chgit 
SIC code within SICeode33 are assigned to the "multiple" category. UIJ =underground injection 

chapter, energy recovery is not an appropriate 
characterization of the disposition of metals in 
waste because they are not burned and do not 
contribute to the combustion. Quantities reported 
for off-site energy recovery included 0.6% of 
metals and metal compounds, which represents 
misreporting because metals do not bum or 
contribute heat value to energy recovery. 

The distribution of production-related waste 
reported by the primary metal industries with the 
largest totals appears in Figure 8-9. 

Projected Quantities of TRI Chemicals 
in Waste 

The primary metal industries' projections of waste 
management data through 1998 appear in Table 
8-10. Off-site treatment was projected to increase 
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10.7% over this period; increases are also expected 
in on-site energy recovery (4.6%) and on-site 
treatment (3.8%). Decreases in other categories, 
however, contributed to an overall projected 
decrease of2.0% by 1998. The largest percentage 
decreases appear in off-site energy recovery (7.3%) 
and off-site recycling (5.8%). On-site recycling is 
projected to decrease by 2.9% and quantities 
released by 2.2%. (As explained in Chapter 2, 
facilities not only report current data but project 
waste management quantities for the next two years 
in their TRI submissions.) 

Overall, these projected changes show little 
difference in the primary metal industries' 
management of TRI chemicals in waste. On-site 
recycling would remain at half of the sector's total 
production-related waste, and quantities released at 
13.3%. Thus, little movement up or down the waste 
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Table 8-9. Quantities ofTRI Chemicals in Waste by 4-digit SIC Code, 1996: Primary Metals, SIC Code 33 (in Rank Order) 

Quantity Total Non-
Energy Energy Released Production- Production-

SIC Recycled Recovery Treated Recycled Recovery Treated On-and related related 
Code Industry On-site On-site On-site Off-stte Off-site Off-site Off-site Waste Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Multiple wtthm SIC 33 778,473,601 17,623,145 45,910,361 76,899,218 1,050,685 n,ns,3t4 118,427,705 1,050,163,029 14,070,685 
3312 Blast Furnaces & Steel Mtlls 83,413,823 3,804,673 118,747,400 276,780,609 63,831 31,059,407 114,165,710 628,035,453 322,543 
3339 Pnrnary Nonfetrous Metals, nee* 160,036,537 0 240,092,788 3,107,600 0 34,698 138,897,494 542,169,ll7 8,729 
3341 Secondary Nonferrous Metals 327,093,466 0 108,976,199 45,257,377 19,727 591,554 23,171,379 505,109,702 31,532 
3351 Copper Rollmg & Drawmg 325,935,091 0 341,295 37,331,984 0 6,769,638 7,626,583 378,004,591 27 
3357 Nonferrous Wtredrawmg & lnsulatmg 13,392,150 4,657,935 18,131,581 186,226,581 1,352,531 531,226 6,384,569 230,676,573 25,806 
3331 Pn111ll1Y Copper 63,440,113 0 1,000 44,592,386 0 6,876,151 39,200,209 154,109,859 704,205 
3313 Electrometallurgtcal Products 103,881,994 0 162,565 2,153,428 0 57,814 23,019,919 129,275,720 0 
3334 Pnmary Alunnnum 64,706,648 7,778,770, 7,601,247 2,683,143 399 50,445 10,333,352 93,154,004 32,371 
3321 Gray & Ductile Iron Foundnes 19,844,260 0 998,521 8,160,820 193,395 388,751 32,668,ll5 62,253,862 48,057 
3316 Cold Frruslung of Steel Shapes 701,000 0 23,751,828 25,056,126 0 6,010,370 5,660,918 61,180,242 90,536 
3317 Steel Ptpe & Thbes 35,725,268 443,607 4,759,979 13,362,591 73,141 2,497,902 3,139,312 60,001,800 851 
3325 Steel Foundnes, nee* 23,976,223 0 79,878 5,297,245 1,123 404,072 16,959,169 46,717,710 21 
3353 Aluminum Sheet, Plate, & Fotl 6,237,233 15,460,330 18,949,042 3,699,034 241,933 48,602 1,978,762 46,614,936 25 
3363 Alummum Dte-castmgs 30,440,128 0 105,471 11,368,817 6,968 26,275 661,916 42,609,575 0 
3315 Steel Wtre & Related Products 5,368,115 0 7,990,367 10,168,631 368 3,421,911 2,799,890 29,749,282 36,200 
3399 Pn111ll1Y Metal Products, nee* 10,076,103 0 11,795,538 3,770,684 5,810 590,600 3,490,284 29,729,019 12,764 
3366 Copper Foundnes 18,270,757 0 0 8,208,216 14,600 84,099 638,415 27,216,087 0 
3356 Nonfetrous Rolling & Drawmg, nee* 2,415,801 0 7,550,741 3,675,404 5,754 614,369 1,609,052 15,871,121 3,652 
3354 Alummum Extroded Products 3,675,762 0 6,249,176 2,264,639 1,495,020 146,852 1,070,145 14,901,594 0 
3369 Nonferrous Foundnes, nee* 7,779,646 0 473,680 4,528,658 0 242,287 499,541 13,523,812 12 
3365 Alwnmum Foundries 5,306,555 0 524,725 2,079,577 0 325,306 1,817,619 10,053,782 0 
3398 Metal Heat Treattng 143,912 0 2,595,291 377,684 28,145 627,137 1,341,917 5,114,086 1,087 
3324 Steel Investment Foundnes 1,261,033 0 26,435 3,007,475 600 64,098 276,047 4,635,688 0 

Invahd SIC Code wtthm SIC 33 663,664 0 0 1,246,529 3,600 21 63,401 1,977,215 0 
3364 Nonferrous Dte-castmg, Exc Alurrunum 226,469 0 18 508,185 0 9,905 18,905 763,482 0 
3322 Malleable Iron Foundnes 0 0 0 108,867 57 53,084 194,705 356,113 0 
3355 Aluminum Rolhng & Drawmg, nee* 0 0 29,000 0 24,945 0 69,673 123,618 0 

Total for SIC Code 33 2,092,485,352 49,768,460 625,844,126 781,921,508 4,582,632 13,304,888 556,184,706 4,184,091,612 15,389,103 

Note Data from Section 8 of Form R Forms With more than one 4-d!.gtt SIC code Within SIC code 33 are assxgned to the "multiple" category 
*nee. not elsewhere classli'ied 

management hierarchy, explained in Chapter 2, is 
expected in this sector. 

Figure 8-10 shows the percentage change expected 
in on-site waste management, off-site waste 
management, quantities released, and total 
production-related waste for this sector, as 
projected for one and two years. 

Source Reduction Activity 

Almost 1,000 forms submitted in primary metals 
production indicated one or more source reduction 
activity in 1996, representing 14.6% of all forms 
submitted. The largest number, 172, came from . 
nonferrous wiredrawing and insulating (SIC code 
3357), and this was one third (33.1 %) of the forms 
in that industry. Forms with multiple codes within 
SIC code 33 were second, with 133, or 17.0% of 

Off-stte 
Waste 

Management 
20.5% 

Quanttty 
Released 

13.3% 

Management 
66.2% 

Figure 8-8 Distribution of TRI 
Production-Related Waste, 1996: 

Primary Metals (SIC Code 33) 

Note: Data from Section 8 of Form R 
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this group's total forms. Steel pipe and tubes 
production (SIC code 3317) also had a relatively 
high percentage of forms reporting source reduction 
activity, compared to other primary metal 
industries; 20.9% of the 230 forms submitted in 
SIC code 3317 indicated such activity. Table 8-11 
shows the number of forms reporting source 
reduction activities, by category, for the sector. 
Good operating practices were the activity most 
commonly indicated. 

100% 

90% 

80% 
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40% 
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10% 

Year-to-Year 
Comparisons for Primary 
Metals 

1995-1996 TRI Data for Primary 
Metals 

From 1995 to 1996, very little change occurred in 
the total number ofTRI forms submitted in the 
primary metals sector-a 0.3% decrease-but the 
number of Form A certification statements 
submitted increased by 22.0% (see Table 8-12). 
Thus, Form A certification statements represented a 
small, but increasing, portion of the sector's 
submissions to TRI. Reporting year 1996 was the 
second year the Form A certification statement was 
available, as described in Chapter 1. 

• Quantity Released 
Iilli Treated Off-s1te 
• Energy Recovery Off-s1te 
0 Recycled Off-site 
• Treated On-site 
Ill Energy Recovery On-site 
Ci1 Recycled On-site 

M.llt. 3312 3339 3341 3351 3357 3331 3313 3334 3321 

Figure 8-9. Distribution of Production-related Waste, 1996: 
Primary Metals (SIC Code 33) 

Note: Data ftomSection 8 ofFonn R. Forms with more than one<kbgit SIC codeWJthm SIC code 33 are asstgned to the "multtple" category 
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Table 8-10. Current Year and Projected Quantities of TRI Chemicals in Waste, 1996-1998: Primary Metals, SIC Code 33 

Current Year 1996 Projected 1997 Pro.jected 1998 
Total Percent Total Percent Total Percent 

Waste Management Activity Pounds ofTotal Pounds ofTotal Pounds ofTotal 

On-site Waste Management 
Recycled On-site 2,092,485,352 50.0 2,078, 788,001 50.0 2,030,876,756 49.5 
Energy Recovery On-stte 49,768,460 1.2 51,500,077 1.2 52,056,021 1.3 
Treated On-site 625,844,126 15.0 637,803,164 15.3 649,500,613 15.8 

Off-site Waste Management 
Recycled Off-site 781,921,508 18.7 730,248,561 17.6 736,688,116 18.0 
Energy Recovery Off-stte 4,582,632 0.1 4,369,808 0.1 4,246,864 0.1 
Treated Off-stte 73,304,888 1.8 84,694,424 2.0 81,177,694 20 

Quantity Released On- and Off-site 556,184,706 13.3 570,042,820 13.7 544,224,247 13.3 

Total Product10n-related Waste 4,184,091,672 100.0 4,157,446,855 100.0 4,098,770,3ll 100.0 
for SIC Code 33 

£rnj~:~o:ted Clnange £rnje!.:ted Cbange £raj~:md Cbange 
Waste Management Activity 1996-1997 1997-1998 1996-1998 

Percent Percent Percent 

On-s1te Waste Management 
Recycled On-site -0.7 -2.3 -29 
Energy Recovery On-s1te 3.5 1.1 46 
Treated On-s1te 1.9 1.8 3.8 

Off-stte Waste Management 
Recycled Off-stte -6.6 

. 
0.9 -5.8 

Energy Recovery Off-s1te -4.6 -2.8 -7.3 
Treated Off-s1te 15.5 -4.2 10.7 

Quantity Released On- and Off-stte 2.5 -45 -22 

Total Production-related Waste -0.6 -14 -2.0 
for SIC Code 33 

Note Current year and proJected year antounts are all taken from SectiOn 8 ofForm R for 1996 

On- and Off-site Releases 

Releases on- and off-site increased by 7.7% from 
1995 to 1996 in primary metals, as shown in Table 
8-12. This was an increase of 40.5 million pounds. 
All types of on- and off-site releases were larger in 
1996 than in 1995. An increase of28.9 million 
pounds (15.5%) in on-site land releases was the 
largest absolute change (13.8 million pounds of this 
was reported on forms with multiple SIC codes, 
including 7.3 million pounds of copper compounds 
and 5.5 million pounds of zinc compounds). 

Fugitive air emissions increased by 15.6%, or 5.2 
million pounds (including a 3. 7 million pound 

increase in copper from forms with multiple SIC 
codes). Surface water discharges increased by 
16.7%, or 4.6 million pounds (including a 2.4-
million-pound increase in nitrate compounds and 
1.0 million pounds in ethylene glycol). Small 
percentage changes occurred in point-source air 
emissions (0.8% or 862,000 pounds) and in off-site 
transfers to disposal (0.4% or 657,000 pounds). 
The largest percentage increase--44.7o/o--was 
reported in underground injection, but this release 
type remained a small portion overall of the 
sector's reporting. 
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Figure 8-10. Projected Percentage Changes in Quantities of 
TRI Chemicals in Waste, 1996-1998: Primary Metals (SIC Code 33) 

Note: Cum:ntyc:arand projected year amo1.mts are all taken from Section 8 ofFormRfor 1996 

Figure 8-11 shows the 1995-1996 percentage 
change in releases by medium for the primary 
metals sector. 

Other On-site Waste Management 

Table 8-12 also shows the changes from 1995 to 
1996 in primary metal industries' on-site waste 
management. A small net increase (1.0%) in total 
other on-site waste management represents quite 
different changes in waste management methods. 
On-site recycling, the largest on-site method 
reported, decreased by 1.6%, a reduction of 33.6 
million pounds. On-site treatment increased 49.3 
million pounds, which was an 8.5% increase. 

The smallest on-site method reported, energy 
recovery, increased by 12.1 million pounds, but this 
represented a 32.2% increase; this resulted 
principally from reported increases of 5.1 million 
pounds of polycyclic aromatic compounds in 
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primary aluminum production (SIC code 3334) and 
3.1 million pounds of methyl ethyl ketone in 
aluminum sheet, plate, and foil production (SIC 
code 3353). 

Transfers Off-site for Further Waste 
Management 

An increase of33.8 million pounds in off-site 
transfers for further waste management for the 
primary metals sector, from 1995 to 1996, 
represented a 4.0% increase. These data also appear 
on Table 8-12. Less than 1% change occurred in 
transfers to recycling (0.7% increase, 5.6 million 
pounds) and transfers to POTWs (0.9% increase, 
73,000 pounds). Large percentage increases were 
reported in transfers to energy recovery ( 46.0%, or 
1.8 million pounds) and transfers to treatment 
(74.3%, or 28.2 million pounds). This increase in 
transfers to treatment was the largest difference, in 
pounds, from 1995 to 1996. 
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Table 8-11. Number of Forms Reporting Source Reduction Activity, 1996: Primary Metals, SIC Code 33 

Category of Source Reduction Activity 

Forms Reporting Source Raw 
Reduction Activities Good Spill Material 

Modlfi· 
cations 

Number 

Process Cleaning 
Surface 

Preparation 
and 

Finishing 
Number 

Product 
Modifi· 
cations 

Number 

SIC 
Code Industry 

Total 
Forms 

Number 

Percent of Operating Inventory and Leak 
All Forms Practices Control Prevention 

Modif1- and 
cations Degreasing 

Number Number Number Percent Number Number Number 

3312 Blast Furnaces & Steel Mtlls 

3313 Electrometallurg~cal Products 

3315 Steel W1re & Related Products 

3316 ColdFmislungofSteel Shapes 

3317 Steel P1pe & Tubes 

3321 Gray & Ductile Iron Foundries 

3322 Malleable Iron Foundnes 

3324 Steel Investment Foundnes 

3325 Steel Foundries, nee* 

3331 Pnmary Copper 

3334 Pnmruy Aluminum 

1,093 

51 

224 

146 

230 

740 

22 

96 

383 

48 
93 

3339 Pnmruy Nonferrous Metals, nee* 96 

3341 Secondary Nonferrous Metals 519 

3351 CopperRollmg& Drawing 150 

3353 Alumimun Sheet, Plate, & Foil 97 

3354 Alummum Exlruded Products 173 

3355 Alummum Rollmg & Drawing, nee* 4 

3356 Nonferrous Rolling & Drawmg, nee* 126 

3357 Nonferrous Wiredrawmg 519 

&Insulatmg 

3363 Alu1mnum Die-casnngs 158 

3364 Nonferrous D1e-casting, 22 

ExcAIUJmOum 

3365 AIUJmnum Foundries 98 

3366 Copper Foundries 132 

3369 Nonferrous Foundnes, nee* 136 

3398 Metal HeatTreatmg 161 

3399 Pnmary Metal Products, nee* 260 

Multiple wltlun SIC 33 784 

Invalid SIC Code w1tlun SIC 33 42 

Total for SIC Code 33 6,603 

125 

8 

25 

17 

48 

47 

1 
14 

52 

8 

12 

17 

68 

20 

15 
31 

2 

20 

172 

23 

2 

13 

19 

20 

13 

40 

133 

1 

966 

114 
15 7 

112 

116 
209 

64 

45 
146 

13 6 

167 

12 9 

177 

13 1 
133 

15.5 

17 9 

500 
IS 9 
33.1 

146 

9.1 

13.3 

144 
14.7 

81 
154 

17 0 

24 

146 

68 

5 

9 
10 

22 

16 

1 
9 

18 

0 
8 

15 

48 

14 

14 

25 

1 

9 
102 

19 

0 

6 
8 

14 

9 
29 

47 

0 

526 

0 

8 
0 

2 

0 
0 

6 
0 

0 
0 
g 

0 
0 
1 

0 
0 
4 

6 
0 

1 

0 
0 
0 
5 

3 

0 

46 

22 
0 

6 
2 

4 

19 

0 

0 
8 
0 

0 
8 

22 

l 

2 
2 

0 

3 

0 

6 
3 
9 

3 
8 

41 

0 

171 

8 
0 

4 

0 
4 

9 

0 

7 

0 
3 
0 

22 

2 

0 

6 
26 

0 

4 

3 
2 

1 
2 

18 

126 

58 

2 

s 
1 

17 

12 

0 

4 
32 

8 
3 
1 

28 
5 
0 
6 

1 
5 

64 

5 
0 

6 

10 

12 

s 
16 

57 

364 

0 
0 

2 

l 

6 
0 

0 

0 

0 
0 
0 

l 

4 

0 
0 
0 
I 

4 

0 
0 

2 

1 

0 
1 

0 

5 

0 

29 

3 

0 

4 
0 
2 
1 

0 
2 

3 

0 
0 

0 

0 

0 

0 
2 

0 

10 

0 
0 

0 

0 
0 

0 

0 

8 

0 

36 

0 

0 
2 
5 

2 

2 

0 

0 
2 

0 

0 
0 

1 

0 
1 

0 
0 

2 
11 

2 

0 

0 

0 

10 

44 

Note Fonns wtth more than one 4-dl.gtt SIC code wtthm SIC code 33 are assigned to the "muluple" category. 
*nee. not elsewhere classified 

1988-1996 TRI Data for Primary 
Metals 

As explained in Chapter 3, comparisons from the 
1988 TRI baseline year to the current year rely on 
the list of "core" TRI chemicals that were 
reportable, with the same reporting definition, in all 
years. These multi-year comparisons also review 
only the data elements that were collected in all 
years, which excludes from this section any 

analysis that distinguishes RCRA subtitle C 
landfills from other land releases as well as analysis 
based on the types of underground injection wells. 
On-site waste management data and transfers off
site to recycling and to energy recovery have been 
collected only since 1991; these data are included, 
but cannot be compared across the full 1988-1996 
period. 

From 1988 to 1996, primary metals reporting of on
and off-site releases of the "core" chemicals 
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Table 8·12. Comparison of TRI On-site and Off-site Releases, other On-site Waste Management, and Transfers Off-site 
for Further Waste Management, 1995-1996: Primary Metals, SIC Code 33 

Change 
1995 1996 1995to 1996 

Number Number Percent 

Total Facilities 1,918 1,902 -0.8 

Total Forms 6,625 6,603 -0.3 

FormRs 6,244 6,138 -1 7 

Form As 381 465 220 

Pounds Pounds Percent 
On-site Rcl®Ses 
Tocnl Air Emissions 138,586,653 144,680,864 4.4 

Fugitive Air 33,490,963 38,722,723 15.6 

Point Source Air 105,095,690 105,958,141 0.8 

Surface Water Discharges 27,413,980 31,988,843 16.7 

Underground Injection 643,374 930,779 •, 44.7 

On-site Land Release 186,902,139 215,783,715 15.5 

Total On-site Releases 353,546,146 393,384,201 11.3 

Off.sile Rclsass;:s 
Transfers Off-site to Disposal 170,494,473 171,150,982 0.4 

Total On- and Off-site Releases 524,040,619 564,535,183 7.7 

Qdlm: Qn·§ile Wg§!e Man!lgement 
Recycled On-site 2,126,095,519 2,092,485,352 -1.6 

Energy Recovery On-site 37,646,972 49,768,460 32.2 

Treated On-site 576,557,298 625,844,126 85 

Total Other On-site Waste Management 2,740,299,789 2, 768,097,938 1.0 

Imn~fm Off-§ite fQr Further Waste Management 
Transfers to Recycling 790,487,124 796,078,608 0.7 

Transfers to Energy Recovery 3,864,615 5,643,584 46.0 

Transfers to Treatment 37,963,394 66,153,726 74.3 

Transfers to POTWs 7,786,083 7,859,057 09 

Other Off-site Transfer 2,089,432 263,705 -87.4 

Total Transfers Off-site for Further Waste Management 842,190,648 875,998,680 4.0 

Note, On-site Releases from SectionS of Form Rand Off-site Releases from Section 6 (transfers off-site to disposal) of Form R Other On-site Waste 
Manag~mcnt from Seelion 8 of Form R. Transfers Off-site for Further Waste Management from Section 6 (excluding transfers off-site to disposal) ofFonn R 
Btalkdov.n ofUndecground Injeelion and On-site Land Releases not required in 1995. Other Off-site Transfers are transfers reported w1thout a valtd waste 
nwuaancnt code. 
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Figure 8-11. Percentage Change in On-site and Off-site Releases, 
1995-1996:.Primary Metals (SIC Code 33) 

Note: On-site Releases from Soot! on 5 ofFonn Rand Off-site Releases from Section 6 (transfers off-s1te to disposal) ofFonn R Breakdown ofOn
Slte Land Releases and Underground Injectlon not required m 1995. 

decreased by 21.1 %, a reduction of 13 2. 7 
million pounds, as shown in Table 8-13. The 
largest decrease, in percentage and pounds, 
was reported in air emissions, a 94.2-million
pound decrease or 45.8%. This reflected 
substantial reductions from 1988 to 1996 in 
fugitive air emissions of 1,1, !-trichloroethane 
(14.5-million-pound decrease) and in point 
source air emissions of chlorine ( 44.0-million
pound decrease). Decreases occurred in all 
release types except off-site releases (transfers 
to disposal), which increased 6.6%, or 10.3 
million pounds. 

The reduction in surface water discharges was 
9.0% (or 321,000 pounds), and in underground 
injection, it was 41.8% (or 328,000 pounds). 
On-site land releases were reported as 18.4% 
less in 1996 than in 1988, a reduction of 48.1 
million pounds. 

As Table 8-13 shows, however, all categories 
of releases have increased over the last three 

years. As noted earlier in this chapter, st~el 
production dropped sharply in the 1980s but has 
been recovering in this decade. Such changes, in 
steel and other metal production, are likely 
influences on the release data. As noted earlier, 
aged coke ovens are top pollutant sources and 
concerns about their emissions are heightened 
because of the emitted chemicals' cancer-causing 
potential. Alternatives to the use of coke may 
present more economically feasible alternatives 
than replacing the outdated facilities. Metals 
themselves--environmentally recalcitrant-present 
a different challenge, arguing for more effective use 
and recovery ofthe materials themselves. The value 
of the metals themselves also supports this 
direction. 

On-site waste management data and transfers off
site for recycling or energy recovery were not 
collected in 1988. For the 1994-1996 period, on-site 
recycling increased 48.2 million pounds and 
transfers off-site to recycling decreased 42.1 
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Table 8-13. Comparison of TRI On-site and Off-site Releases, Other On-site Waste Management, and Transfers Off-site 
for Further Waste Management, 1988 and 1994-1996: Primary Metals, SIC Code 33 

Change 
1988 1994 1995 1996 1988 to 1996 

Number Number Number Number Percent 

Total Facilities 1,578 1,803 1,793 1,787 13.2 

Total Forms 5,402 5,912 5,869 5,895 91 
FormRs 5,402 5,912 5,561 5,507 1.9 
Form As NA NA 308 388 NA 

Pounds Pounds Pounds Pounds Percent 
On-silc Releases 
Total Air Emissions 205,709,250 100,413,995 106,640,916 111,481,430 -45.8 

Fugitive Air 55,206,075 20,730,230 20,135,598 24,883,097 -54.9 
Point Source Air 150,503,175 79,683,765 86,505,318 86,598,333 -42.5 

Surface Water Discharges 3,552,854 1,658,054 1,086,730 3,231,569 -9.0 
Underground Itijection 784,604 292,868 352,624 456,600 -41.8 
On-site Land Releases 261,634,596 172,165,293 184,419,842 213,489,081 -18.4 

Total On-site Land Releases 471,681,304 274,530,210 292,500,112 328,658,680 -30.3 

Off.silo Releases 
Transfers Off-site to Disposal 157,672,647 159,355,439 162,529,241 168,003,961 66 

Total On- and Off-site Releases 629,353,951 433,885,649 455,029,353 496,662,641 -21.1 

' 
Other On-site Waste Management 
Recycled On-site NA 1,513,279,562 1,547,382,144 1,561,479,306 NA 
Energy Recovery On-site NA 28,435,206 30,580,825 37,175,005 NA 
Treated On-site NA 330,031,172 349,525,323 321,821,258 NA 

Total Other On-site Waste Management NA 1,871,745,940 1,927,488,292 1,920,475,569 NA 

Transfers Off-site for Further Waste Management 
Transfers to Recycling NA 823,742,756 763,629,448 781,639,908 NA 
Transfers to Energy Recovery NA 3,593,384 3,718,565 5,492,991 NA 
Tmnsfm to Treatment 46,106,054 23,294,952 31,775,498 62,569,458 35.7 
Transfers to POTWs 4,993,085 2,952,419 3,260,183 3,395,489 -32 0 
Other Off-site Transfers 8,830,043 2,107,539 1,928,899 263,705 -97 0 

Total Transfm Off-site for Further Waste Management NA 855,691,050 804,312,593 853,361,551 NA 

Note: Does not include delisted chemicals, chenucals added in 1990, 1991, 1994, and 1995, and aluminum oxide, ammorua, hydrochlonc acid, and sulfuric ac1d 
On·,ttc Reluscs from SectionS ofFonn Rand Off-site Releases from Section 6 (transfers off-site to dtsposal) ofFonn R Other On-site Waste Management 
from S«llon 8 ofFonn R. Transfers Off-site for Further Waste Management from Section 6 ( excludmg transfers off-stte to diSposal) ofFonn R. Breakdown of 
Und¢rgrt1und Jtdection and Qn..site Land Releases not required before 1996. For 1994-1996, Other Off-stte Transfers are transfers reported Without a valid waste 
llUUlllgem<:nt code. For 1988, Other Off-site Transfers are transfers reported without a valid waste management code or codes not requrred to be reported m 198 8 
NA: oot required to be reported in that year. 
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million pounds, as shown on Table 8-13 . 
Other categories showed increases, except for 
on~site treatment. 

For categories reported across the full 
comparison period, transfers off-site to 
treatment increased 35.7%, or 16.5 million 
pounds (including a 12.1-million-pound 
increase in zinc compounds), from 1988 to 
1996, while transfers to POTWs decreased 
32.0%, or 1.6 million pounds. 

1988-1996 Data for Four-Digit Industries 
in Primary Metals 

Tables 8-14 through 8-16, summarize data for 
1988 and 1994-1996 for industries at the four
digit SIC code level within SIC code 33. The 
tables present, respectively, on- and off-site 
releases, other on-site waste management, and 
transfers off-site for further waste 
management. 

On- and Off-site Releases 

Three industries in the primary metals sector 
recorded decreases of more than 50 million 
pounds in on- and off-site releases from 1988 
to 1996. These were blast furnaces and steel 
mills (SIC code 3312), with a 58.1-million
pound reCiuction (39.2% decrease); primary 
copper refiners and smelters (SIC code 3331), 
with a 54.7-million-pound reduction (58.0%); 
and primary smelters and refiners of 
nonferrous metals other than copper and 
aluminum (SIC code 3339), with a 52.6-
million-pound reduction (29.2%). 

Forms with multiple codes in SIC code 33 had 
the largest increase for 1988 to 1996: 41.9 
million pounds, or 60.4%. This was more than 
three times the next-largest increase, which 
was reported in electrometal-lurgical products 
(SIC code 3313), of 12.8 million pounds. This 
was a 272.5% increase in this industry, 
occurring principally in reporting of on-site 
land releases of manganese compounds. The 

multiple-codes forms showed increases in all media 
except air. 

No other industry reported a net change--increase 
or decrease--of more than 10 million pounds for 
the 1988-1996 period. As is true in the overall 
numbers, some industries, especially those 
reporting relatively large amounts, show increases 
in the more recent years. 

Table 8-14 provides release data for all four-digit 
SIC codes in the primary metals sector, for 1988-
1996. Percentage changes by medium appear in 
Figure 8-12. 

Other On-site Waste Management 

Aluminum extruded products (SIC code 3354) 
reported the largest net decrease in other on-site 
waste management since 1994 (on-site waste 
management data were not collected in 1988): 81.3 
million pounds, a 92.8% reduction. This was 
largely the result of decreased on-site treatment. 
Primary copper refiners (SIC code 3331) reported a 
63.2-million-pound decrease, or 50.0%, 
predominantly in on-site recycling. 

Secondary refiners and smelters of nonferrous 
metals (SIC code 3341) reported the largest 
increase for 1994-1996. This was 79.5 million 
pounds, an increase of 27.9%, and it resulted 
largely from increases in on-site recycling and to a 
lesser degree in on-site treatment. 
Electrometallurgical products (SIC code 3313) 
reported an increase of 51.6 million pounds, or 
98.2%, the result of an increase in on-site 
recycling. 

On-site waste management data for 1994 through 
1996 appear in Table 8-15 for primary metal 
industries. 

Transfers Off-site for Further Waste 
Management 

As shown in Table 8-16 , blast furnaces and steel 
mills (SIC code 3312) reported the largest 
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.pter s- Tox/cs Release Inventory Data for Primary Metals 

Table 8-14. TRI On-site and Off-site Releases by 4-digit SIC Code, 1988 and 1994-1996: Primary Metals, SIC Code 33 

Off-site 
On-Site Releases Releases 
Surface Total Transfers Total On-

SIC Total Air Water Underground Releases On-site Off-site to & Off-site 
Code lndustey Year Emissions Discharges Injection to Land Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3312 Blast Furnaces & Steel Mills 96 7,655,589 1,118,889 203,200 21,796,481 30,774,159 59,128,809 89,902,968 
95 9,540,762 503,642 174,400 18,784,231 29,003,035 37,573,670 66,576,705 
94 9,921,525 563,544 129,800 10,694,054 21,308,923 31,203,817 52,512,740 
88 28,109,078 2,274,214 644,569 62,183,212 93,211,073 54,774,326 147,985,399 

3313 E1cetromctallurgical Products 96 561,231 748,031 0 16,063,508 17,372,770 141,236 17,514,006 
95 412,557 191,387 0 10,906,401 11,510,345 104,487 11,614,832 
94 872,564 136,292 0 11,117,566 12,126,422 84,731 12,211,153 
88 72,425 48,817 0 2,773,778 2,895,020 1,807,121 4,702,141 

3315 Steel Wire & Related Products 96 354,855 11,078 0 111,459 477,392 993,664 1,471,056 
95 562,383 14,682 0 119,476 696,541 1,500,768 2,197,309 
94 520,460 15,046 0 103,046 638,552 1,296,213 1,934,765 
88 1,027,717 5,034 0 87,559 1,120,310 2,867,585 3,987,895 

3316 Cold Finishing of Steel Shapes 96 288,738 6,674 250 318,287 613,949 1,325,842 1,939,791 
95 268,810 20,144 250 202,244 491,448 3,590,254 4,081,702 
94 146,310 21,622 250 208,905 377,087 518,653 895,740 
88 650,382 2,229 750 15,690 669,051 974,613 1,643,664 

3317 Steel Pipe & Tube$ 96 2,497,776 6,561 0 49,659 2,553,996 796,681 3,350,677 
95 2,118,124 4,498 0 43,113 2,165,735 1,432,276 3,598,011 
94 1,730,266 5,027 0 51,031 1,786,324 1,100,789 2,887,113 
88 2,589,817 42,191 0 39,865 2,671,873 545,075 3,216,948 

3321 Gray & Ductile Iron Foundries 96 4,518,726 13,310 0 16,326,226 20,858,262 10,530,513 31,388,775 
95 4,420,746 14,369 0 16,499,841 20,934,956 12,017,312 32,952,268 
94 4,734,990 10,717 0 7,960,688 12,706,395 12,554,705 25,261,100 
88 13,820,242 224,123 0 10,954,692 24,999,057 8,301,055 33,300,112 

3322 Malleable Iron Foundries 96 38,750 11,770 0 24,122 74,642 150,260 224,902 
95 89,971 2,590 0 43,800 136,361 235,963 372,324 
94 97,430 10,950 0 32,180 140,560 198,171 338,731 
88 28,220 131 0 44,626 72,977 673,415 746,392 

3324 SlccllnVCJtmcnt Foundries 96 32,357 65 0 20,815 53,237 51,741 104,978 
95 49,531 290 0 1,365 51,186 108,655 159,841 
94 44,619 45 0 1,250 45,914 93,404 139,318 
88 985,980 255 0 31,807 1,018,042 273,640 1,291,682 

3325 Stoel Foundries, nee• 96 1,470,065 6,138 0 5,287,934 6,764,137 9,232,614 15,996,751 
95 1,549,405 3,761 0 5,143,085 6,696,251 8,529,227 15,225,478 
94 1,259,960 6,560 0 4,581,717 5,848,237 6,306,047 12,154,284 
88 994,995 2,502 1,000 1,690,637 2,689,134 5,280,284 7,969,418 

3331 Primary Copper 96 1,880,735 4,500 251,535 36,157,129 38,293,899 1,417,770 39,711,669 
95 1,723,086 3,800 175,855 39,692,372 41,595,113 707,850 42,302,963 
94 1,352,756 4,550 159,865 43,054,411 44,571,582 1,115,860 45,687,442 
88 3,132,810 54,650 0 91,253,754 94,441,214 11,200 94,452,414 

3334 Primary Aluminum 96 7,996,237 5,063 0 12,215 8,013,515 143,642 8,157,157 
95 6,368,681 8,325 0 24,125 6,401,131 94,443 6,495,574 
94 5,689,202 3,567 0 24,130 5,716,899 116,188 5,833,087 
88 7,163,220 40,304 0 23,826 7,227,350 215,430 7,442,780 

3339 Primary Nonferrous Metals, nee• 96 60,248,846 8,710 0 63,044,804 123,302,360 4,250,840 127,553,200 
95 59,052,870 11,075 0 55,191,159 114,255,104 4,158,956 ll8,414,060 
94 50,941,093 14,630 0 60,207,483 111,163,206 6,544,693 117,707,899 
88 104,467, Ill 50,085 39,320 73,365,711 177,922,227 2,253,874 180,176,101 

. Nolo, On-sUe Releases from Section 5 ofFonnR and Off-stteReleases from Sectton 6 (transfers off-site to dtsposal} ofFonn R. Forms With more than one-4-<hg~t SIC 
codewilbin stc code 33 are assigned to lhe"multiple" category 
*noe:notclsewbcreclassi.fied. 
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Chapter 8- Toxlcs Re/oaselnventmy Data for Primary Me~ 
Table 8-14. TRIOn-site and Off-site Releases by 4-digit SIC Code, 1988 and 1994·1996: Primary Metals, SIC Code 33, 
Continued 

Off-site 
On-site Releases Releases 

Surface Total Transfers Total On-
SIC Total Air Water Underground Releases On-site Off-site to &Off-site 
Code Industry Year Emissions Discharges Injection to Land Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3341 Secondary Nonferrous Metals 96 936,479 43,314 1,493 4,232,442 5,213,728 16,731,093 21,944,821 
95 1,254,728 38,005 1!,821 1,733,590 3,028,144 13,126,817 16,154,961 
94 1,991,395 464,473 2,775 1,377,863 3,836,506 23,906,556 27,743,062 
88 1,102,347 28,173 0 1,044,704 2,175,224 20,485,182 22,660,406 

3351 Copper Rolling & Drawmg 96 694,161 8,728 0 230,095 932,984 200,096 1,133,080 
95 648,593 4,975 0 27,648 681,216 958,228 1,639,444 
94 833,573 5,304 0 5,530 844,407 1,317,405 2,161,812 
88 1,641,183 22,903 0 309,818 1,973,904 1,406,515 3,380,419 

3353 A1ummum Sheet, Plate, & Foil 96 1,518,439 397 0 2,500 1,521,336 312,365 1,833,701 
95 1,341,743 447 0 2,700 1,344,890 258,188 1,603,078 
94 1,303,327 1,859 0 2,250 1,307,436 432,497 1,739,933 
88 9,599,231 5,679 0 99,679 9,704,589 201,771 9,906,360 

3354 Alummum Extruded Products 96 1,014,501 2,530 5 4 1,017,040 79,185 1,096,225 
95 1,679,464 37 14 8 1,679,523 42,905 1,722,428 
94 1,913,340 26 11 8 1,913,385 37,564 1,950,949 
88 2,450,700 4,250 0 69,891 2,524,841 1,135,959 3,660,800 

3355 Alummum Rolhng & Drawmg, nee* 96 69,633 0 0 0 69,633 0 69,633 
95 65,459 0 0 0 65,459 0 65,459 
94 40,182 0 0 0 40,182 0 40,182 
88 228,529 750 0 0 229,279 500 229,779 

3356 Nonferrous Rollmg & Drawmg, nee* 96 392,365 433 113 60,302 453,213 719,723 1,172,936 
95 420,273 1,226 279 56,405 478,183 644,644 1,122,827 
94 615,523 481 162 115,400 731,566 596,606 1,328,172 
88 691,847 1,555 113 44,356 737,871 905,358 1,643,229 

3357 Nonferrous W1redrawmg & Insulatmg 96 2,424,517 2,430 0 20,333 2,447,280 11,019,088 13,466,368 
95 2,553,698 4,955 0 0 2,558,653 9,183,510 11,742,163 
94 3,401,982 4,686 0 3,203 3,409,871 8,077,464 11,487,335 
88 3,775,523 6,145 250 4,051 3,785,969 3,382,377 7,168,346 

3363 A1ummum D1e-castmgs 96 513,912 61 0 4,833 518,806 145,203 664,009 
95 364,754 1,278 0 255 366,287 242,159 608,446 
94 307,680 822 0 1,000 309,502 185,093 494,595 
88 161,632 24,089 0 0 185,721 271,575 457,296 

3364 Nonferrous D1e-castmg Exc Alummum 96 10,519 0 0 90 10,609 8,291 18,900 
95 11,445 0 0 0 11,445 90 I 1,535 
94 23,784 0 0 0 23,784 191 23,975 
88 60,787 0 0 0 60,787 42,091 102,878 

3365 A1ummum Folmdnes 96 258,481 528 0 24,575 283,584 1,015,186 1,298,770 
95 243,806 536 0 12,150 256,492 1,349,748 1,606,240 
94 299,207 1,010 0 8,950 309,167 1,123,055 1,432,222 
88 146,422 4,754 0 250 151,426 123,076 274,502 

3366 Copper Foundnes 96 197,923 1,797 0 141,178 340,898 753,939 1,094,837 
95 161,583 2,260 0 215,299 379,142 762,480 1,141,622 
94 300,733 3,024 5 112,049 415,811 682,402 1,098,213 
88 226,040 1,255 0 72,973 300,268 221,679 521,947 

3369 Nonferrous Foundnes, nee* 96 212,539 292 0 39,962 252,793 689,713 942,506 
95 197,814 80 0 13,280 211,174 1,303,541 1,514,715 
94 200,410 378 0 47,013 247,801 865,505 1,113,306 
88 492,787 750 0 58,983 552,520 328,850 881,370 

Note On-site Releases fromSeetton 5 ofFormRand Off-site Releases fromSeeuon 6 (transfers off-stteto disposal) ofFormR. Forms wtth more than one-4-dtgJ.t SIC 
code wtthin SIC code 33 are assigned to the "multiple" category • 
*nee: not elsewhere classlfied 
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~pter8- Toxics Refea"" Inventory Data for Primary Metals 

Table 8-14. TRIOn-site and Off-site Releases by 4-digit SIC Code, 1988 and 1994-1996: Primary Metals, SIC Code 33, 
Continued 

Off-site 
On-site Releases Releases 

Surface Total Transfers Total On-
SIC Total Air Water Underground Releases On-site Off-stte to & Off-site 
Code Industry Year Emissions Discharges Injection to Land Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3393 Metal Heat Treating 96 528,961 10 0 0 528,971 278,089 807,060 
95 756,828 0 0 0 756,828 234,142 990,970 
94 825,789 7 0 0 825,796 502,453 1,328,249 
88 8&3,642 0 50,000 0 933,642 131,488 1,065,130 

3399 Primary Metal Products, nee• 96 813,947 9,407 4 254,385 1,077,743 1,334,223 2,411,966 
95 836,724 15,093 5 255,695 1,107,517 1,697,182 2,804,699 
94 891,684 54,455 0 269,313 1,215,452 1,641,560 2,857,012 
88 672,480 11,747 0 81,729 765,956 289,491 1,055,447 

Multiple within SIC Code 33 96 14,321,997 1,220,280 0 49,264,891 64,807,168 46,549,511 111,356,679 
95 9,786,124 237,517 0 35,450,514 45,474,155 62,151,549 107,625,704 
94 9,997,354 328,173 0 32,154,940 42,480,467 58,521,194 101,001,661 
88 16,267,080 387,410 2 12,356,307 29,010,799 40,429,525 69,440,324 

Invalid SIC Code within SIC 33 96 29,151 573 0 852 30,576 4,644 35,220 
95 160,954 1,758 0 1,086 163,798 520,197 683,995 
94 156,857 806 0 31,313 188,976 332,623 521,599 
88 4,267,023 308,859 48,600 5,026,698 9,651,180 10,339,592 19,990,772 

Toral for SIC Code 33 96 111,481,430 3,231,569 456,600 213,489,081 328,658,680 168,003,961 496,662,641 
95 106,640,916 1,086,730 352,624 184,419,842 292,500,112 162,529,241 455,029,353 
94 100,413,995 1,658,054 292,868 172,165,293 274,530,210 159,355,439 433,885,649 
88 205,709,250 3,552,854 784,604 261,634,596 471,681,304 157,672,647 629,353,951 

Note: On-site Rcleases from Section 5 ofFonn Rand Off-site Releases from Section 6 (transfers off-s1teto disposal) ofFonn R Forms With more than one-4-d!g~t SIC 
code within SIC code 33 arc assigned to the "multiple" category. 
•nec: not elsewhere classified. 
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Figure 8-12. Percentage Change in On-site and Off-site Releases, 
1988-1996: Primary Metals (SIC Code 33) 

Note: Does not include delisted chemicals, chemicals added in 1990, 1991, 1994, and 1995, and aluminum oxide, ammoma, hydrochlonc aCid, and 
sulfuric acid. On·slte Releases from section 5 ofFonn Rand Off-site Releases from sectton 6 (transfers off-s1te to disposal) ofFonn R Breakdown 
ofOn·site Land Releases and Underground l'I\iection not required before 1996 



Chapter 8- Taxies Release Inventory Data for Primary 

Table 8-15. TRI Other On-site Waste Management by 4..cfiglt SIC Code, 1988,and 1994-1996: Primary Metals, SIC Code 33 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 
Code Industry Year On-site On-site On-site Management 

Pounds Pounds Pounds Pounds 

3312 Blast Furnaces & Steel Mills 96 60,869,980 3,737,684 90,270,099 154,877,763 
95 60,271,235 2,872,804 41,092,804 104,236,843 
94 97,361,641 3,887,285 43,027,067 144,275,993 
88 NA NA NA NA 

3313 Electrometallurgtcal Products 96 103,881,994 0 145,565 104,027,559 
95 121,019,260 0 53,681 121,072,941 
94 51,829,119 3,600 643,341 52,476,060 
88 NA NA NA NA 

3315 Steel Wire & Related Products 96 13,609 0 1,355,402 1,369,011 
95 69,592 0 1,489,732 1,559,324 
94 109,620 0 1,395,688 1,505,308 
88 NA NA NA NA 

3316 Cold Finishing of Steel Shapes 96 0 0 21,354,655 21,354,655 
95 0 0 17,261,196 17,261,196 
94 1,483,300 0 13,240,163 14,723,463 
88 NA NA NA NA 

3317 Steel P1pe & Tubes 96 34,673,216 0 2,771,541 37,444,757 
95 34,423,000 0 3,354,673 37,777,673~ 

94 13,329,000 0 3,054,804 16,383,804 
88 NA NA NA NA 

3321 Gray & Ductile Iron Foundries 96 19,844,260 0 450,443 20,294,703 
95 14,922,373 0 787,301 15,709,674 
94 20,392,952 0 400,396 20,793,348 
88 NA NA NA NA 

3322 Malleable Iron Foundnes 96 0 0 0 0 
95 0 0 9,696 9,696 
94 1,953,000 0 34,992 1,987,992 
88 NA NA NA NA 

3324 Steel Investlnent Foundries 96 1,261,033 0 26,035 1,287,068 
95 3,067,473 0 24,470 3,091,943 
94 789,638 0 47,994 837,632 
88 NA NA NA NA 

3325 Steel Foundnes, nee* 96 23,976,223 0 50,306 24,026,529 
95 31,514,085 0 12,347 31,526,432 
94 14,272,095 0 1,529 14,273,624 
88 NA NA NA NA 

3331 Pnmary Copper 96 63,190,113 0 0 63,190,113 
95 68,124,204 0 0 68,124,204 
94 126,383,578 0 9,000 126,392,578 
88 NA NA NA NA 

3334 Pnmary Alummum 96 64,610,698 0 7,279,689 71,890,387 
95 54,194,907 0 6,451,050 60,645,957 
94 39,635,294 0 20,414,126 60,049,420 
88 NA NA NA NA 

3339 Pnmary Nonferrous Metals, nee* 96 158,106,267 0 67,390,754 225,497,021 
95 155,803,566 0 58,828,714 214,632,280 
94 175,881,652 0 43,550,334 219,431,986 
88 NA NA NA NA 

' Note. Data from Section 8 ofFonn R Fonns wrth more thao one-4-dlgtt SIC code Wlthm SIC code33 are asstgned to the "multiple" category. 
*nee: not elsewhere classified 
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.pter 8- Toxlcs Release Inventory Data tor Primary Metals 

Table 8-15. TRI Other On-site Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Primary Metals, SIC Code 33, 
Continued 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 
Code Industry Year On-site On-site On-site Management 

Pom1ds Pounds Pom1ds Pounds 

3341 Secondruy Nonferrous Metals 96 318,079,966 0 46,326,753 364,406,719 
95 246,643,664 0 45,354,190 291,997,854 
94 246,643,664 0 45,354,190 291,997,854 
88 NA NA NA NA 

33Sl Copper Rolling & Drawing 96 325,900,391 0 332,175 326,232,566 
95 281,476,767 0 404,997 281,881,764 
94 312,105,658 0 377,280 312,482,938 
88 NA NA NA NA 

33S3 Aluminum Sheet, Plate, & Foll 96 6,237,233 15,460,330 16,863,591 38,561,154 
95 13,610,949 11,233,296 13,356,333 38,200,578 
94 12,781,359 10,545,225 10,597,916 33,924,500 
88 NA NA NA NA 

33S4 Aluminum Extruded Products 96 2,902,706 0 3,369,538 6,272,244 
95 4,054,618 15,017 97,710,335 101,779,970 
94 3,396,562 113,611 84,071,575 87,581,748 
88 NA NA NA NA 

33SS Aluminum Rolling & Drawing, nee* 96 0 0 29,000 29,000 
95 0 32,700 56,200 88,900 
94 0 730,000 759,000 1,489,000 
88 NA NA NA NA 

3356 Nonferrous Rolling & Drawmg, nee* 96 2,415,801 0 7,280,901 9,696,702 
95 13,340,985 0 6,949,037 20,290,022 
94 14,1ll,016 0 5,279,971 19,390,987 
88 NA NA NA NA 

33$7 Nonferrous Wiredrawing &Insulating 96 13,392,150 4,524,860 15,870,044 33,787,054 
95 14,100,955 4,744,757 14,847,831 33,693,543 
94 10,142,671 4,484,090 15,082,861 29,709,622 
88 NA NA NA NA 

3363 Aluminum Die-castings 96 30,440,128 0 40,971 30,481,099 
95 46,597,930 10,632 773,403 47,381,965 
94 19,560,026 0 848,466 20,408,492 
88 NA NA NA NA 

3364 Nonferrous Die-casting Exc. Aluminum 96 226,469 0 18 226,487 
95 113,009 0 100 113,109 
94 1,074,000 0 0 1,074,000 
88 NA NA NA NA 

336S Aluminum Foundries 96 5,306,555 0 192,064 5,498,619 
95 8,255,161 0 124,315 8,379,476 
94 6,761,341 0 152,158 6,913,499 
88 NA NA NA NA 

3366 Copper Foundries 96 18,270,757 0 0 18,270,757 
95 17,661,213 0 10,641 17,671,854 
94 18,037,541 0 0 18,037,541 
88 NA NA NA NA 

Note: Data from Section 8 of Form R. Forms with more than one-4-digtt SIC code w1thm SIC code 33 are ass1gned to the "multiple" category 
*n~ not elsewhere classified. 
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Chapter 8- Tox/cs Release /nvenloty Data for Pr/maty Me:za 
Table 8-15. TRI Other On-site Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Primary Metals, SIC Code 33, 
Continued 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 
Code Industry Year On-site On-site On-site Management 

Pounds Pounds Pounds Pounds 

3369 Nonferrous Foundnes, nee* 96 7,779,646 0 473,680 8,253,326 
95 5,923,600 0 342,239 6,265,839 
94 4,562,508 0 233,000 4,795,508 
88 NA NA NA NA 

3398 Metal Heat Treating 96 143,912 0 1,178,471 1,322,383 
95 240,236 250 521,371 761,857 
94 3,697,631 0 444,372 4,142,003 
88 NA NA NA NA 

3399 Prnnary Metal Products, nee* 96 9,906,103 0 55,003 9,961,106 
95 18,935,275 0 9,033 18,944,308 
94 18,804,550 0 378,614 19,183,164 
88 NA NA NA NA 

Multiple Wlthm SIC Code 33 96 289,386,432 13,452,131 38,714,560 341,553,123 
95 324,223,224 11,671,369 39,699,594 375,594,187 
94 274,244,093 8,671,395 45,753,532 328,669,020 
88 NA NA NA NA 

Jnvahd SIC Code withm SIC 33 96 663,664 0 0 663,664 
95 8,794,863 0 40 8,794,903 
94 24,410,475 0 1,483,080 25,893,555 
88 NA NA NA NA 

Total for SIC Code 33 96 1,561,479,306 37,175,005 321,821,258 1,920,475,569 
95 1,547,382,144 30,580,825 349,525,323 1,927,488,292 
94 1,513,279,562 28,435,206 330,031,172 1,871,745,940 
88 NA NA NA NA 

Note Data from Section 8 ofForm R Forms Wlth more than one-4-dtgit SIC code Wlthm SIC code 33 are assigned to the "multiple" category 
*nee: not elsewhere classified 

decreases since 1994 in transfers off-site for further 
waste management (data for some types of off-site 
transfers were not collected in 1988). This 
reduction was 71.9 million pounds, or 19.1 %. 
Transfers to recycling was the largest component of 
this reduction. Miscellaneous primary nonferrous 
metal refiners (SIC code 3339) were second with a 
19.4-million-pound decrease, or 86.1 %, also chiefly 
in transfers to recycling. 

Multiple-codes forms carried the largest increase in 
transfers off-site for further waste management: 
45.3 million pounds, or 62.6%, and this reflected 
increases in all transfer types except to POTWs. 
Second was primary copper refining (SIC code 
3331) with 30.4 million pounds or 144.3%. This 
was from increases in transfers to recycling and to 
treatment. Secondary nonferrous metal refiners 
(SIC code 3341) reported 16.2 million pounds more 

in off-site transfers in 1996 than in 1994, a 57.6% 
increase. Transfers to recycling also increased in 
this industry. 

Facilities with Large Increases and Decreases 
in Releases, 1988-1996 

The release of zinc compounds plays a large role in 
the rankings of all five of the top increasers for total 
on- and off-site releases from 1988 to 1996. Zinc 
Corporation of America in Monaca, Pennsylvania 
(SIC code 3333), ranked first with a total increase 
of 20.8 million pounds. The zinc smelter reported 
no transfers off-site for disposal for zinc 
compounds in 1988 and 16.0 million pounds in 
1996. Smelting is not 100% efficient and the slag 
by-product contains residual zinc. During a clean
up operation that lasted from 1993 to 1996, slag 
was removed from the facility grounds and 
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.pter 8- Tox/cs Release inventory Data for Primary Metals 

Table 8-16. TRI Transfers Off-site for Further Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Primary 
Metals, SIC Code 33 

Total Transfers 
Transfers Other Off-site for 

SIC Transfers to Energy Transfers to Transfers Off-site Further Waste 
Code Industry Year to Recycling Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

3312 Blast Furnaces & Steel Mills 96 268,823,209 64,427 34,308,418 723,823 260,671 304,180,548 
95 306,654,969 21,818 10,505,775 597,547 1,852,705 319,632,814 
94 367,666,708 22,159 7,971,086 398,041 0 376,057,994 
88 NA NA 19,326,580 1,874,273 8,151,206 NA 

3313 Eleetrometallurgical Products 96 1,290,494 0 316,321 1,280 0 1,608,095 
95 698,366 0 452,469 55 0 1,150,890 
94 1,096,8ll 0 188,499 145 0 1,285,455 
88 NA NA 118,885 1,434 250 NA 

331S Steel Wire & Related Products 96 7,965,305 1,200 962,334 6,990 0 8,935,829 
95 5,013,717 3,520 1,253,512 35,634 750 6,307,133 
94 4,320,402 10,712 622,860 8,222 9,604 4,971,800 
88 NA NA 237,682 126,029 4,116 NA 

3316 Cold Finishing of Steel Shapes 96 24,522,053 0 4,174,001 2,195 0 28,698,249 
95 12,948,404 0 2,026,954 1,764 0 14,977,122 
94 23,504,968 0 743,847 1,815 1,676,000 25,926,630 
88 NA NA 174,128 9,979 63,390 NA 

3317 Steel Pipe & Thbes 96 ll,952,200 55,792 2,133,577 106,278 5 14,247,852 
95 14,241,632 95,334 3,343,428 20,686 5 17,701,085 
94 17,218,027 92,027 401,653 15,960 0 17,727,667 
88 NA NA 1,144,426 32,019 250 NA 

3321 Gray & Ductile Iron Foundries 96 6,858,912 175,229 183,886 105,341 2,024 7,325,392 
95 7,384,362 126,102 358,835 42,510 0 7,911,809 
94 7,561,687 145,926 27,340 30,823 71,810 7,837,586 
88 NA NA 2,103,747 105,671 29,262 NA 

3322 Malleable Iron Foundries 96 108,867 0 9,812 1,005 0 ll9,684 
95 103,041 0 0 1,390 0 104,431 
94 66,399 0 0 2,980 0 69,379 
88 NA NA 0 29,577 0 NA 

3324 Steel Investment Foundries 96 2,705,889 491 63,670 879 0 2,770,929 
95 2,602,628 0 5,804 5,948 0 2,614,380 
94 3,772,440 171 19,325 4,224 0 3,796,160 
88 NA NA 39,169 32,268 17,001 NA 

3325 Steel Foundries, nee• 96 4,832,058 250 402,954 1,047 0 5,236,309 
95 8,045,934 250 525,052 32,030 250 8,603,516 
94 5,789,173 0 314,006 13,330 0 6,116,509 
88 NA NA 172,227 58,748 3,250 NA 

3331 Priml!'Y Copper 96 44,592,387 0 6,876,151 315 0 51,468,853 
95 24,733,569 0 4,822,340 565 0 29,556,474 
94 19,641,455 0 1,423,049 565 0 21,065,069 
88 NA NA 29,011 10,400 0 NA 

3334 Primary Aluminum 96 2,692,028 500 38,499 0 0 2,731,027 
95 1,118,908 0 7,915 0 0 1,126,823 
94 4,381,161 0 55,483 0 0 4,436,644 
88 NA NA 501,659 0 0 NA 

3339 Primary Nonferrous Metals, nee• 96 3,097,640 0 34,045 1,856 250 3,133,791 
95 13,551,556 0 36,371 25,029 5 13,612,961 
94 22,432,554 0 121,462 29,308 0 22,583,324 
88 NA NA 62,920 6,079 0 NA 

Note: Transfers Olf-slte for Further Waste Management from Section 6 (excluding transfers off-site to disposal} ofFormR. Fonns with more than one-4-digtt 
SfCcodewilhin SIC code33 are assigned to the"mulllple" categocy 
*nec:notelsewhereclassified. 
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Table 8-16. TRI Transfers Off-site for Further Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Primary 
M~tals, SIC Code 33, Continued 

Total Transfers 
Transfers Other Off-site for 

SIC Transfers to Energy Transfers to Transfers Off-site Further Waste 
Code Industry Year to Recycling Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

3341 Secondary Nonferrous Metals 96 41,515,735 8,730 2,680,431 9,028 500 44,214,424 
95 30,564,906 4,941 2,740,920 12,293 5 33,323,065 
94 25,059,316 5,356 2,767,720 15,616 206,250 28,054,258 
88 NA NA 2,312,732 28,926 130,157 NA 

1 
3351 Copper Rolhng & Drawing 96 37,886,932 0 322,111 76,117 0 38,285,160 

95 41,609,193 0 87,467 53,899 75,174 41,825,733 
94 36,257,143 0 83,753 51,083 0 36,391,979 
88 NA NA 823,027 59,752 0 NA 

3353 A1ummum Sheet, Plate, & Fotl 96 3,699,616 241,933 57,686 320 0 3,999,555 
95 6,238,488 402,172 84,852 298 0 6,725,810 
94 8,170,589 612,960 200,028 305 0 8,983,882 
88 NA NA 342,764 1,266 0 NA 

3354 Alummum Extruded Products 96 2,009,788 1,495,394 53,900 2,100 0 3,561,182 
95 2,229,805 1,403,644 57,381 1,623 0 3,692,453 
94 1,950,654 1,437,354 63,392 4,584 0 3,455,984 
88 NA NA 557,904 957,842 129,660 NA 

3355 Aluminum Rolling & Drawing, nee* 96 0 24,945 0 0 0 24,945 
95 24,000 261,129 11,000 5 0 296,134 
94 30,000 48,231 12,505 5 1,010 91,751 
88 NA NA 18,066 0 0 NA 

3356 Nonferrous Rollmg & Drawmg, nee* 96 3,975,533 4,930 338,881 4,279 5 4,323,628 
95 14,930,862 0 312,945 4,627 0 15,248,434 
94 11,769,884 9,700 386,269 3,847 0 12,169,700 
88 NA NA 464,363 71,556 0 NA 

3357 Nonferrous Wtredrawmg & Insulatmg 96 179,466,898 2,069,048 395,517 28,338 250 181,960,051 
95 175,301,822 928,154 499,046 3,816 0 176,732,838 
94 173,100,805 849,749 456,205 13,614 129,697 174,550,070 
88 NA NA 1,064,494 27,769 101,776 NA 

3363 A1ummum Dte-castmgs 96 9,822,808 56,813 9,667 22,233 0 9,911,521 
95 9,414,442 0 29,519 936 0 9,444,897 
94 9,852,956 1 21,641 1,879 250 9,876,727 
88 NA NA 574,593 193,485 2,900 NA 

3364 Nonferrous Dte-castmg EKe. Alummum 96 508,267 0 9,920 300 0 518,487 
95 259,681 0 6,700 55 0 266,436 
94 2,220,189 0 2,150 255 0 2,222,594 
88 NA NA 0 81,398 0 NA 

3365 Alummum Foundries 96 1,731,046 0 255 10,337 0 1,741,638 
95 1,535,974 0 0 7,466 0 1,543,440 
94 1,647,469 0 5 5,670 0 1,653,144 
88 NA NA 4,189 1,750 0 NA 

3366 Copper Foundnes 96 6,734,132 14,529 57,907 829 0 6,807,397 
95 5,916,697 16,128 27,899 308 0 5,961,332 
94 3,995,407 9,055 36,626 555 12,418 4,054,061 
88 NA NA 78,098 535 0 NA 

3369 Nonferrous Fo'undnes, nee* 96 4,643,623 0 125,528 7,916 0 4,777,067 
95 4,128,113 0 42,878 1,565 5 4,172,561 
94 2,241,972 0 71,991 1,591 0 2,315,554 
88 NA NA 10,040 ll,042 500 NA 

Note Transfers Off-site for Further Waste Management ftomSeetlon 6 (excluding transfers off-stteto disposal) ofForm R. Fonns with more than one-4-dlg:tt 
SIC code wtthm SIC code 33 are assigned to the "multiple" categocy 
*nee: not elsewhere classified 
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Table 8-16. TRI Transfers Off-site for Further Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Primary 
Metals, SIC Code 33, Continued 

Total Transfers 
Transfers Other Off-site for 

SIC Transfers to Energy Transfers to Transfers Off-site Further Waste 
Code Industry Year to Recycling Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

3398 Metal Heat Treating 96 395,923 28,145 58,211 26,420 0 508,699 
95 340,938 12,264 189,654 1,526 0 544,382 
94 211,918 25,135 99,950 36,299 250 373,552 
88 NA NA 50,559 78,275 19,000 NA 

3399 Primuy Metal Products, nee* 96 3,455,076 5,810 41,642 28,611 0 3,531,139 
95 3,172,141 7,940 46,287 37,250 0 3,263,618 
94 2,925,849 6,123 58,661 32,787 250 3,023,670 
88 NA NA 60,590 7,265 41 NA 

Multiple within SIC Code 33 96 105,185,507 1,241,225 8,914,134 2,227,391 0 117,568,257 
95 64,860,247 430,514 4,246,229 2,370,533 0 71,907,523 
94 62,590,031 317,225 7,114,472 2,270,961 0 72,292,689 
88 NA NA 14,999,967 839,033 19,013 NA 

Invalid SIC Code within SIC 33 96 1,167,982 3,600 0 261 0 1,171,843 
95 6,005,053 4,355 54,266 825 0 6,064,499 
94 4,266,789 1,500 30,974 7,955 0 4,307,218 
88 NA NA 834,234 346,714 158,271 NA 

Total for SIC Code 33 96 781,639,908 5,492,991 62,569,458 3,395,489 263,705 853,361,551 
95 763,629,448 3,718,565 31,775,498 3,260,183 1,928,899 804,312,593 
94 823,742,756 3,593,384 23,294,952 2,952,419 2,107,539 855,691,050 
88 NA NA 46,106,054 4,993,085 8,830,043 NA 

Note: Transfers Off-site for Further Waste Management from Section 6 (excluding transfers off-site to disposal) ofForm R. Fonns wtth more than one-4-digtt 
SICcodcwithinSICcode33arcassignedtothe"multiple"category. 
*nec:noteiSe\vhereclassificd. 

disposed of in an off-site landfill. This accounted 
for a majority of the facility's increase in releases. 
The number two facility for increases was Nucor 
Steel in Crawfordsville, Indiana (SIC code 3312 
reported in 1996). A 15.5-million-pound increase 
in transfers off-site for disposal of zinc compounds 
in 1996 made up 91.8% ofthe facility's 16.9 
million-pound overall increase. The Nucor Steel 
facility was being built in 1988 and did not go into 
production until mid-1989. The facility began 
reporting on zinc compounds in 1990. Rouge Steel 
in Dearborn, Michigan (SIC code 3312), was third 
in releases with a 13.0-million-pound net increase. 
Transfers of zinc compounds off-site for disposal 
increased from 250 pounds in 1988 to 12.0 million 
pounds in 1996. (This facility also ranked fourth in 
decreases of production-related waste for 1991 to 
1996). Asarco Inc., East Helena, Montana (SIC 
code 3339), had an 11.5-million-pound total 
increase in releases, 59.6% of which was due to an 
increase in the amount of zinc compounds released 
on-site to land (a 6.9 million-pound increase). 
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GM Powertrain Defiance in Defiance, Ohio (SIC 
code 3321), was fifth in increases of releases with a 
net increase of 11.3 million pounds. This foundry 
reported an 11.8-million-pound increase in zinc 
compounds released on-site to land. The facility 
receives galvanized sheet scrap metal for melting 
and recasting for automobile production. Zinc, 
being the primary component of the protective 
coating on galvanized metals, vaporizes during the 
melting process and is captured in wet-dust 
collectors. The aqueous waste from the dust 
collectors is sent to settling ponds. The GM facility 
attributes the increase in zinc compound releases to 
an increase in the amount of galvanized scrap metal 
received. 

The top facility for decreases in releases, 
Magnesium Corporation of America in Rowley, 
Utah (SIC code 3339), reported a 43.0-million
pound decrease in total releases. The facility 
produces elemental magnesium from magnesium 
chloride. At one point in the process, a magnesium 
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oxide by-product is treated with chlorine as a 
purifying agent and excess chlorine is emitted to 
air. The facility has reduced the amount of chlorine 
in its air emissions by improving the efficiency of 
the process involving chlorine and by installing a 
chlorine reduction burner which controls about 
90% of the chlorine leaving the stack. Reduction of 
chlorine in point source air emissions accounted for 
all of the facility's decrease. 

Zinc compounds were primarily responsible for 
four of the top five facility decreases in releases. 
The second-ranked facility, Asarco, Inc., a copper 
smelter in Hayden, Arizona (SIC code 3331 ), 
reported a 15.0 million-pound reduction in releases 
of zinc compounds, 60.4% of the facility's total 
releases (24.8 million pounds). The reduction was 
partly accounted for by a process change in which 
slag is reprocessed to recover zinc left over from 
prior smelting of raw material. According to 
Asarco, a small part of the reduction may be due 
to a decrease in the amount of zinc compounds 
present in the raw material. Third in decreases, Doe 
Run Company in Herculaneum, Missouri (SIC 
code 3339), a lead smelter, reported a 15.4-million
pound reduction in zinc compounds, 73.2% of the 
21.0 million-pound overall decrease. Nearly all of 
this reduction was in the category of on-site 
releases to land. The reduction was partly due to a 
decreased amount of zinc present in the raw 
material. This facility was a participant in EPA's 
33/50 Program, as documented in EPA's 33/50 
Program Success Story: The Doe Run Company, 
Reducing Land Releases from Lead Production by 
Improving Concentrate Quality (EPA 745-K-96-
065, December 1996). Doe Run's project to reduce 
lead in wastes included a change in mining and 
milling operations that provide the raw material 
sent to the smelter. The changes included instituting 
tighter process controls, and conducting training to 
improve the efficiency of the materials separation 
process and provide raw materials with fewer 
impurities. 

Phelps Dodge Hidalgo, Inc., in Playas, New 
Mexico (SIC code 3331 in 1988) ranked fourth for 
decreases in releases with a 12.7 million-pound 

total reduction. Eleven million pounds of zinc 
compounds were reported in 1988, primarily in on
site releases to land, and no zinc releases were 
reported in 1996. The copper smelter ceased using a 
water treatment chemical that contained zinc. Part 
of the decrease may also be due to a reduction in 
the amount of zinc present in the concentrate 
(which results from initial processing of copper ore) 
that is brought on-site for smelting. Fifth in 
decreases, Republic Engineered Steels in Canton, 
Ohio (SIC code 3312), reduced transfers of zinc 
compounds off-site for disposal by over 6 million 
pounds between 1988 and 1996. This accounted for 
52.8% of the total decrease (11.4 million pounds). 
The alloy and stainless steel manufacturer uses 
100% scrap metal as raw material. A large portion 
of this is galvanized metal that contains zinc 
compounds. This minimill melts scrap in an electric 
arc furnace, which produces zinc-laden dust. The 
dust is collected and sent off-site for recycling. 

The top facility for decreases in releases, 
Magnesium Corporation of America in Rowley, 
Utah (SIC code 3339), reported a 43.0-million
pound decrease in total releases. The facility 
produces elemental magnesium from magnesium 
chloride. At one point in the process, a magnesium 
oxide by-product is treated with chlorine as a 
purifying agent and excess chlorine is emitted to 
air. The facility has reduced the amount of chlorine 
in its air emissions by improving the efficiency of 
the process involving chlorine and by installing a 
chlorine reduction burner which controls about 
90% of the chlorine leaving the stack. 

1991-1996 Waste Management Data 
for Primary Metals 

Table 8-17 summarizes on- and off-site waste 
management data for the primary metals sector for 
1991, when TRI began collecting this information, 
and the three most recent years (1994-1996). Total 
production-related waste increased from 2.31 
billion pounds to 3.25 billion pounds from 1991 to 
1996, an increase of 40.8%. All categories 
increased except off-site energy recovery, which 
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decreased 52.1 %, from 9.2 million pounds to 4.4 
million pounds. (As noted earlier, energy recovery 
represents a small portion of overall waste 
management in primary metals production.) 

The largest component of the overall increase was 
on-site recycling, which increased 666.8 million 
pounds, followed by off-site recycling, with a 
134.0-million-pound increase. The increase in on
site energy recovery was 4. 7 million pounds. On
site treatment increased by 69.2 million pounds and 
off-site treatment by 24.5 million pounds. 

Quantities released on- and off-site increased 47.2 
million pounds from 1991 to 1996. 

Figure 8-13 shows the percentage changes for on- and 
off-site waste management types. 

TRI facilities report absolute amounts of waste 
managed and of environmental releases, not 
adjusted for changes in production levels. Increases 
in production in this sector since 1991 may account 
for some of the increases in waste management 
quantities reported to TRI. As noted in the 
descriptions below, the facility with the largest 
increase in waste management for 1991-1996 came 
on line during this period. Some facilities, however, 
attribute their large increases to changes in what 
they consider recycling rather than to changes in 
production or in actual quantities ofTRI chemicals 
in waste managed. I 

Facilities with Large Increases and Decreases 
In Waste Management, 1991-1996 

Four of the top five facilities for increases in 
production-related waste reported increases in on
site recycling of copper compounds. The number
one facility was PMX Industries, Inc., in Cedar 
Rapids, Iowa (multiple codes 3341, 3351, and 
3398). The copper alloy production facility came 
on-line in 1991 and did not achieve full production 
capacity untill996,'which accounts for its 99.0-
million-pound increase in the amount of copper 
recycled on-site (95.1% of the 104.1 million-pound 

324 

overall increase). The recycling activity consists of 
returning waste copper from casting and rolling 
processes to furnaces for re-melting. Other facilities 
with large increases in on-site recycling of copper 
compounds cited changes in interpretation and 
procedures regarding this reporting. The third 
facility for overall increases was Revere Copper 
Products, Inc., Rome, New York (SIC code 3351), 
with 99.0 million pounds. The facility, whose 
primary business is recycling copper for sale to 
other business entities, changed its interpretation of 
on-site recycling2 between the comparison years, 
resulting in an increase of 90.2 million pounds. 
This was also the case for the fourth-ranked 
increaser, Halstead Metal Products, Inc., Wynne, 
Arkansas (SIC code 3351). Halstead's reported 
68.6-million-pound increase in on-site recycling of 
copper was also attributed to a change in the 
facility's interpretation of the reporting 
requirements for on-site recycling. The facility had 
a total net increase of 62.7 million pounds. The 
fifth-ranked facility, BHP Copper Metals Company, 
San Manuel, Arizona (multiple SIC codes 3331 and 
3351), reported a 64.5-million-pound increase in 
on-site recycling of copper and a total net increase 
of 57.9 million pounds. The increase was due to a 
change in reporting procedure regarding how 
recycling applies to slag. 

The second-ranked facility for increases reported an 
overall increase of 102.2 million pounds, the 
majority due to a 101.7-million-pound increase in 
the amount of manganese compounds recycled on
site. Elkem Metals Company in Marietta, Ohio 
(SIC code 3313), described the increase as 
attributable to increased accuracy about how to 
report under TRI. 

1 There are no TRI regulatory definitiOns of recycling. Facilities 
may use their own interpretations for purposes of reporting to 
TRI Changes in these interpretations do not represent a change in 
guidance by EPA on how to report recycling. 

2 There are no TRI regulatory definitions of recycling. Facilities 
may use their own interpretations for purposes of reporting to 
TRI Changes in these interpretations do not represent a change in 
guidance by EPA on how to report recycling. 
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Table 8-17. TRI Waste Management Data, 1991, 1994-1996: Primary Metals, SIC Code 33 

Waste Management Activity 1991 1994 1995 

Pounds Pounds Pounds 

On-site Waste Management 

Recycled On-site 894,659,655 1,513,279,562 1,547,386,744 

Energy Recovery On-site 32,481,224 28,435,206 30,580,825 

Treated On-site 252,659,916 330,031,172 349,525,323 

Total On-site Waste Management 1,179,800,795 1,871, 745,940 1,927,492,892 

Off-site Waste Management 

Recycled Off-site 633,148,871 814,388,973 798,464,174 
Energy Recovery Off-site 9,248,040 3,641,774 3,752,971 

Treated Off-site 40,257,219 30,142,438 51,264,638 

Total Off-site Waste Management 682,654,130 848,173,185 853,481,783 

Quantity Released On- and Off-site 443,834,329 405,236,340 420,674,033 

Total Production-related Waste 2,306,289,254 3, 125,155,465 3,201,648,708 

Non- Production-related Waste 473,183 23,922,491 17,995,211 

Change Change Change 

Waste Management Activity 1994-1995 1995-1996 1991-1996 
Percent Percent Percent 

On-site Waste Management 

Recycled On-site 2.3 0.9 74.5 
Energy Recovery On-site 75 21 6 14 5 
Treated On-site 5.9 -7.9 27.4 

Total On-site Waste Management 3.0 -0.4 62.8 

Off-site Waste Management 
Recycled Off-site -2 0 -3 9 212 

Energy Recovery Off-site 3.1 18.2 -52.1 

Treated Off-site 70.1 26.3 609 

Total Off-site Waste Management 06 -2.0 22.5 

Quantity Released On- and Off-site 3.8 16.7 10.6 

Total Production-related Waste 2.4 1.4 40.8 

Non- Production-related Waste -24.8 -15.4 3,117.9 

Note Does not mclude dehsted chenucals, chemicals added m 1994 and 1995, anunorna, hydrochlonc ac1d, and sulfunc ac1d 
Data from Section 8 of Form R (Current Year, ColUmtl B) of year mdlcated 

1996 

Pounds 

1,561,479,306 

37,175,005 

321,825,158 

1,920,479,469 

767,099,207 

4,434,404 

64,763,111 

836,296,722 

491,005,091 

3,247, 781,282 

15,226,628 
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Figure 8-13. Percentage Change in Quantities of TRI Chemicals in Waste, 
1991-1996: Primary Metals (SIC Code 33) 

Note: Does not include delisted chemicals, chemicals added in 1994 and 1995, ammoma, hydrochlonc acid, and sulfunc aCid. Data from SectiOn 8 of 
Fonn R (Current Year, Column B) of year indicated. 

Doe Run Company in Boss, Missouri (multiple SIC 
codes 3339 and 3341 reported in 1991 and SIC 
code 3341 in 1996), was first for decreases in 
production-related waste. This lead smelter had a 
total decrease of 48.5 million pounds, over 99% 
attributable to a decrease in on-site recycling of 
lead compounds. In 1994, the facility was given 
approval by EPA to utilize slag as a feedstock 
substitute at its Herculaneum sister facility (see the 
number two facility for decreases in on- and off-site 
releases, above). The Boss smelter initiated an in
line process whereby a sulfide reagent is combined 
with slag as it is generated, rendering some of the 
constituent metal compounds, including lead, 
unteachable. The treated slag is, therefore, no 
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longer a hazardous waste by RCRA standards, and 
the facility no longer reports the lead compounds to 
TRI. 

GNB Technologies, Inc., in Vernon, California was 
second for decreases with 47.6 million pounds. 
This facility, a secondary lead smelter (SIC 3341), 
reported 47.0 million pounds in on-site recycling of 
lead compounds in 1991 and no on-site recycling 
of lead compounds in 1996. The third-ranked 
facility for decreases in production-related waste, 
Wolverine Tube, Inc. in Decatur, Alabama 
(multiple codes 3351, 3354, 3365, and 3366 in 
1991 and multiple codes 3351, 3355, and 3366 in 
1996), accounts for its 43.0-million-pound decrease 
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in on-site recycling of copper by a change in how 
they reported. Copper tubing that did not meet 
specification at the copper and copper alloy tubing 
manufacturing facility is remelted and recast. This 
was historically reported as on-site recycling but is 
no longer designated by the facility as on-site 
recycling3. The facility had a 44.5 million-pound 
total decrea~e. 

The fourth-ranked facility, Rouge Steel Company 
in Dearborn, Michigan (SIC code 3~ 12), had a total 
decrease in production-related waste of 43.3 million 
pounds. About three-fourths of the reduction was 
due to a drop in the amount of aluminum (fume or 
dust) reported to off-site recycling. Rouge Steel 
used to report the constituents of its slag to TRI and 
no longer does. The slag contains large amounts of 
aluminum and was interpreted by the facility to be 
in the form of fume or dust in the 1988 report. 

Facilities Contacted for Explanations 
(alphabetical by facility): 

Asarco Inc., East Helena, Montana (no explanation 
provided) 

Asarco, Inc., Hayden, Arizona: Ed Riege, March 
20, 1998 (explanation provided) 

BHP Copper Metals Company, San Manuel, 
Arizona: Brent Fletcher, March 20, 1998 
(explanation provided) 

Doe Run Company, Boss, Missouri: Doug Bice, 
April9, 1998 (explanation provided) 

Doe Run Company, Herculaneum, Missouri: Gary 
Walker, March 20, 1998 (explanation provided) 

Elkem Metals Company, Marietta, Ohio: Rod 
Dement, March 20, 1998 (explanation provided) 

GM Powertrain Defiance, Defiance, Ohio: Gary 
Nobler, March 20, 1998 (explanation provided) 

GNB Technologies, Vernon, California (no 
explanation provided) 

3 There are no TRI regulatory definitions of recycling. Facilities may 
use their own mterpretations for purposes of reporting to TRI. 
Changes in these interpretations do not represent a change in 
guidance by EPA on how to report recycling. 

Halstead Metal Products, Inc., Wynne, Arkansas: 
Charles Blanton, March 20, 1998 (explanation 
provided) 

Magnesium Corporation of America, Rowley, 
Utah: Chris Menefee, March 19, 1998 (explanation 
provided) 

Nucor Steel, Crawfordsville, Indiana: Dave Sulc, 
April 6, 1998 (explanation provided) 

Phelps Dodge Hidalgo, Inc., Playas, New Mexico: 
Gerry Roose, March 25, 1998 (explanation 
provided) 

PMX Industries, Inc., Cedar Rapids, Iowa: Jim 
Howes, March 20, 1998 (explanation provided) 

Republic Engineered Steels, Canton, Ohio: Eric 
Howland, March 24, 1998 (explanation provided) 

Revere Copper Products, Inc., Rome, New York: 
Doug Bailey, March 24, 1998 (explanation 
provided) 

Rouge Steel Company, Dearborn, Michigan: 
Charles B. Johnson, April6, 1998 (explanation 
provided) 

Wolverine Tube, Inc., Decatur, Alabama: Ralph 
Campbell, March 20, 1998 (explanation provided) 

Zinc Corporation of America, Monaca, 
Pennsylvania: Joe Uriah, March 19, 1998 
(explanation provided) 
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Sources 

Executive Office of the President, Office ofManagement and Budget, Standard Industrial Classification Manual, 1987: 
Standard Industrial Classification (SIC) codes and indusuy descriptions. 

U.S. Industry & Trade Outlook '98,DRIIMcGraw Hill. Standard & Poor's, and U.S. Department of Commerce, International 
Trode Administration, 1998: economic analyses, also provides some information on environment and industrial processes 
for selected industries. 

U.S. Census Bureau, 1996 Annual Survey of Manufactures: Statistics for Industry Groups and Industries, M96(AS)-1, 
Februruy 1998 <http://www.census.gov/prodlwww/titles.h1ml#mm>: value of shipments and employment Supplemental 
data from U.S. Census Bureau <http://www.census.gov> for some industries. 

U.S. Environmental Protection Agency, Office of Enforcement and Compliance Assurance, Office of Compliance, Profile of 
the Iron and Steel Industry, Sector Notebook Project, EP A/310-R-95-005, September 1995; Profile of the Nonferrous 
Metals Industry, EPA/310-R-95-010, September 1995 <http://es.epa.gov/oeca/sector/index.h1lnl>: industry processes and 
technologies, pollutant sources, and selected economic data. 
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Chapter9 

Toxics Release Inventory Data for 
Electrical Equipment (SIC Code 36) 

A Look at Electronic and 
Other Electrical 
Equipment and 
Components, Except 
Computer Equipmen·t 
(SIC Code 36) 

The electrical equipment sector, Standard Inudstrial 
Classification (SIC) code 36, manufactures several 
major types of electrical equipment and 
components. Major industry groups in this sector 
produce equipment for transmission and 
distribution of electricity, electrical motors and 
related products for industry, household appliances, 
and electric lighting and wiring equipment. Other 
major industry groups in this sector manufacture 
communications equip111ent (including telephone 
and telegraph equipment, as well as radio and 
television broadcasting equipment) and electronic 
components (including circuit boards and 
semiconductors). Because early computers were 
large machines with many moving parts, computers 
are not classified as electrical equipment (SIC code 
36), but as industrial machinery (SIC code 35). 

Components of computer manufacturing, 
however--circuit boards and semiconductors-are 
important products in SIC code 36. Box 9-llists 
Standard Industrial Classification (SIC) codes and 
their designations for this sector. In TRI, SIC codes 
are given as reported by the facilities; these may 
differ from information in data collections that 
focus more on economic activity. 

In 1996, production of electronic and electrical 
equipment and components resulted in shipments 
valued at $320.61 billion, up from $301.45 billion 
in 1995 (in current dollars). Employment in the 
sector was 1.6 million in 1996. Electrical 
equipment manufacture has grown much more 
rapidly than U.S. manufacturing as a whole. From 
1989 to 1996, production in the electrical 
equipment sector rose 90.3%, compared to 17.6% 
for all manufacturing (see Chapter 4, Table 4-10.) 
The diversity of product categories in this sector 
lends a certain confusion to any overview of its 
performance. Analysis of this sector in U.S. 
Industry & Trade Outlook '98 (DRI!McGraw-Hill, 
Standard & Poor's, and U.S. Department of 
Commerce, International Trade Administration, 
1998), is spread among at least seven chapters that 
address industries on the basis of common 
economic activity rather than classification in the 
SIC system. Factors that influence the production 
of equipment for generating and transmitting 
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Box 9-1. SIC Code 36, Electronic and Other Electrical Equipment and Components, Except Computer Equipment: Codes 
and Classifications 

SIC Code 

361 Electric Transmission and Distribution Equipment 

3612 Power, Distribution, and Specialty Transformers. 

3613 Switchgear and Switchboard Apparatus 

36Z Electrical Industrial Apparatus 

3621 Motors and Generators 

3624 Carbon and Graphite Products 

3625 Relays and Industrial Controls 

3629 Electrical Industrial Apparatus, nee* 

36311ousebold Appliances 

3631 Household Cooking Equipment 

3632 Household Refrigerators and Home and Farm Freezers 

3633 Household Laundry Equipment 

3634 Electric Housewares and Fans 

3635 Household Vacuum Cleaners 

3639 Household Appliances, nee* 

364 Electric Lighting and Wiring Equipment 

3641 Electric Lamp Bulbs and Tubes 

3643 Current-Carrying Wiring Devices 

3644 Noncurrant-canying Wiring Devices 

3645 Residential Electric Lighting Fixtures 

3646 Commercial, Industrial, and Institutional Electric 
Lighting Fixtures 

3647 VchicularUgbtingEquipment 

3648 Lighting Equipment, nee* 

•m~c: nat elsewhere classified. 
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Industry Description 

Manufacture of power, d!stributwn, instrument, and specialty transformers. 

Manufacture of sWitchgear and switchboard apparatus, including power switches, 
crrcuit breakers, power switchmg equipment, and simdar switchgear for general 
mdustnal applications; switchboards and cubtcles, control and metermg panels, 
fuSes and fuse mountmgs, and simihar sWitchboard apparatus and supphes 

Manufacture of electnc motors and power generators, motor generator sets, 
railway motors and control equipment, and motors, generators, and control 
equipment for gasolme, electnc, and oli-electnc buses and trucks. 

Manufacture of carbon, graphtte, and metal-graphtte brushes and brush stock; 
carbon or graphtte electrodes for thermal and electrolytic uses; carbon and 
graphite fibers; and other carbon, graphtte, and metal-graphtte products. 

Manufacture of relays, triO tor starters and controllers, and other mdustnal 
controls and accessones. 

Manufacture of miscellaneous mdustnal and commerctal electric apparatus and 
eqmpment, such as vanable capacrtors and rectifiers for industnal apphcattons 

Manufacture of household electnc and nonelectnc cookmg eqmpment, such as 
stoves, ranges, and ovens, except portable electnc appliances. Includes 
microwave and convention ovens (includmg portable) 

Manufacture ofhousehold refrigerators and home and farm freezers. 

Manufacture oflaundry equipment, such as washmg machines, dryers, and 
ironers, fur household use, mcluding com-operated. 

Manufacture of electric housewares for heatmg, cookmg, and other purposes. 
Manufacture of electric household fans, except attic fans Includes household-type 
ventilation and exhaust fans, portable household coo lang appliances (except 
convectron and microwave ovens), electnc space heaters, and portable 
humtdifiers and dehunudifiers. 

Manufacture of vacuum cleaners for household use. 

Manufacture of miscellaneous household appliances, such as water beaters, 
dtshwashers, food waste dtsposal umts, and household sewmg machmes. 

Manufacture of electric bulbs, tubes, and related hght sources. Includes 
incandescent filament lamps, vapor and fluorescent lamps, photoflash and 
photo flood lamps, and electrotherapeutlc lamp unrts for ultraviolet and 
infrared radiatron. 

Manufacture of current-carrying wrrmg devtces. 

Manufacture ofnoncurrent-canymg wirmg devtces Includes condmts and 
fittings; electncal msulators (except porcelam, other ceranuc, and glass 
msulators), outlet, swttch, and fuse boxes, pole hne hardware 

Manufacture ofresrdenttal electnc hghtmg fixtures and eqmpment, fixed or 
portable. 

Manufacture of commercial, mdustnal, and mshtuttonal electnc 
ltghtmg fixtures 

Manufacture ofvehtcular hghtmg equrpment 

Manufacture ofrruscellaneous hghtmg fixtures and equipment, electric and 
nonelectric, mcludtng flashlights, searchlights, ultraviolet lamp fixtures, and 
mfrared lamp fixtures 



Box 9-1. SIC Code 36, Electronic and Other Electrical Equipment and Components, Except Computer Equipment: Codes 
and Classifications, Continued 

SIC Code Industry Description 

365 Household Audio and Video Equipment, and Audio Recordings 

3651 Household Alliho and Video Eqrupment Manufacture of electromc audto and video eqUipment for home entertainment 
(includmg automotive}, such as televwton sets, radio broadcast receivers, tape 
players, phonographs, and video records and players. Manufacture of pubhc 
address systems and mustc diStribution apparatus 

3652 Phonograph Records and Prerecorded Audto Tapes 
andDtsks 

366 Communications Equipment 

3661 Telephone and Telegraph Apparatus 

3663 Radto and Televtsion Broadcasting and 
Commmncattons Equipment 

3669 Communications Equipment, nee* 

367 Electronic Components and Accessories 

3671 Electron Tubes 

3672 Printed Circmt Boards 

3674 Semiconductors and Related Devices 

3675 Electronic Capacitors 

3676 Electronic Resistors 

3677 Electronic Coils, Transformers, and Other Inductors 

3678 Electromc Connectors 

3679 Electromc Components, nee* 

369 Miscellaneous Electrical Machinery, Equipment, and Supplies 

3691 Storage Battenes 

3692 Primary Battenes, Dry and Wet 

3694 Electrical Equtpment for Internal 
Combustion Engmes 

3695 Magnettc and Optical Recording Medta 

3699 Electrical Machinery, Equtpment, and Supphes, nee* 

Manufacture of phonograph records and prerecorded audio tapes and disks. 

Manufacture ofwu:e telephone and telegraph equipment Includes modems 
and other telephone and telegraph communications mterface eqmpment 

Manufacture ofradto and television broadcasting and communications 
equipment. Includes closed-ctrcuit and cable television equipment, studto 
eqrupment, hght commmncations equipment; transtnitters, transceivers, and 
receivers (except household and automotive); cellular radio telephones, 
commmncation antennas, recetvers; RF pover amplifiers, and fixed and 
mobtleradto systems 

Manufacture ofnnscellaneous commnntcattons and related equtpment 
Includes intercommuntcatton equipment, traffic signalmg equtpment, and 
fire and burglar alarm apparatus 

Manufacture of electron tubes and tube parts. 

Manufacture of printed circuit boards 

Manufacture of semiconductors and related solid-state devices. Includes 
sermconductor diodes and stacks, mcluding rectifiers, integrated mtcrocircuits 
(setniconductor networks), transistors, solar cells, and light sensmg and 
ermttmg semtconductor (solid statedevtces). ' 

Manufacture of electroruc capacitors 

Manufacture of electronic resistors. 

Manufactttre of electronic co lis, transformers, and mductors. 

Manufactore of electronic connectors 

Manufacture of tniscellaneous electronic components, such as recetving 
antennas, switches, and wavegrudes. 

Manufacture of storage battenes. 

Manufactttre ofpnmary battenes, dry or wet. 

Manufactltre of electrical equipment for mtemal combustion engmes Includes 
armatures, starting motors, alternators, and generators for automobiles and 
aircraft Includes ignition apparatus for internal combustton engmes, rucludmg 
spark plugs, magnetos, coils, and distributors 

Manufacture of blank tape, disk, or cassette magnetic or optical recordmg 
mediafor use m recording audio, video, and other signals 

Manufactttre ofmwcellaneous electrical machinery, eqmpment, and supplies, 
includmg high energy particle acceleration systems and equtpment, electromc 
stmulators, appliance and extension cords, bells and chtmes, and insect traps. 

Source: Executive Office of the President, OffioeofManagementand Budget, SfaluJardlndustnal ClasszjicattonManuai, 1987 Standantlndustrial Oassification (SIC) codes 
and industry descripttous 
>~<nee: not elsewhere classified 
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Table 9·1. Summary ofTRIInformatlon by 4-digit SIC Code, 1996: Electrical Equipment, SIC Code 36 

Total Total Total 
On-and Production- Total Total On-and 
Olf-slte related SIC Total Total On-site Off-site Off-site 
RdetSH Waste Code Industry Facilities Forms Form As Releases Releases Releases 
Rank Rnnk Number Number Number Pounds Pounds Pounds 

13 13 3612 Transfo11llefS, Except Electromc 38 90 2 1,041,920 246,650 l,288,S.70 
26 12 3613 Switchgear & Switchboard Apparatus 42 84 3 123,558 41,590 165,148 
6 9 3621 Motors & Generators 79 191 8 2,487,700 99,028 2,586,728 

19 10 3624 Caibon & Graplute Products 26 40 0 347,258 53,653 400,911 
34 27 3625 Relays & Industrial Controls 14 26 1 81,551 4,588 86,139 
28 25 3629 Electrical Industrial Apparatus, nee* 16 25 I 93,917 62,649 156,566 
29 34 3631 Household Cooking Equipment 9 26 0 81,098 69,869 150,967 
4 18 3632 Household Refrigerators & Freezers 13 64 1 2,751,418 47,550 2,798,968 
8 20 3633 Household Laundry Equipment 10 60 0 1,745,257 161,947 1,907,204 

16 28 3634 Electric Housewares & Fans 16 28 2 556,491 1,250 557,741 
37 39 3635 Household Vacuum Cleaners 2 3 0 17,255 500 11,155 
14 24 3639 Household Appliances, nee* 12 45 1 932,151 208,891 1,141,042 
2 IS 3641 Electnc Lamps 26 65 0 2,373,160 728,039 3,101,199 

18 16 3643 Current-carrying Winng Devxces 47 80 6 170,107 237,174 407,281 
21 17 3644 Noncurrent-carrying Wiring Devices 18 42 2 299,293 7,734 307,027 
27 26 3645 Residential Lighting Fixtures 10 15 5 153,7l1 5,900 159,611 
22 32 3646 Commercial Lighting FIXtures 12 19 1 227,393 250 227,643 
33 35 3647 Vehicular Lighting Equipment 6 16 0 70,206 16,754 86,960 
32 19 3648 Lighting Equipment, nee* 8 18 1 33,888 59,300 93,188 
17 29 3651 Household Audio & Video Equipment 13 21 0 443,864 2,604 446,468 
39 37 3652 Prerecorded Records & Tapes 4 5 0 5,489 5,081 10,570 
31 31 3661 Telephone & Telegraph Apparatus 12 IS 3 122,377 4,006 126,383 
38 36 3663 Radio &TV CommunicabonsEquipment 8 27 0 10,835 5 10,840 
36 23 3669 Communications Equipment, nee* 11 13 0 40,346 7,248 47,594 
IS 7 3671 Electron Tubes 14 70 0 632,671 339,378 972,049 
1 2 3672 Printed Circuit Boards 214 582 11 1,197,800 7,347,373 8,545,173 
3 3 3674 Semiconductors & Related Devices 131 499 6 2,227,646 741,476 2,969,122 

11 11 3675 Electronic Capacitors 27 63 0 917,038 641,297 1,558,335 
2S 30 3676 Electromc Resistors 7 12 0 100,37l 78,797 179,168 
30 33 3677 Electronic Coils & Transformers 16 23 0 133,084 1,750 134,834 
24 14 3678 Electronic Connectors 24 60 1 166,456 26,446 192,902 
9 6 3679 Electronic Components, nee* 106 194 21 1,536,616 332,553 1,869,169 

10 1 3691 Storage Battenes 77 181 l 242,993 1,480,262 1,723,255 
7 8 3692 Primary Batteries, Dly & Wet 22 55 0 367,994 2,210,035 2,578,029 

20 22 3694 Engine Electrical Equipment 20 42 0 244,322 105,717 350,039 
12 s 3695 Magnetic & Optical Recording Media 17 39 0 1,264,005 139,443 1,403,448 
l3 21 3699 Electrical Equipment& Supphes, nee* 23 61 10 141,107 51,952 193,059 

s 4 Mu!tiplewlthinSIC36 75 212 2 2,220,202 543,769 2,763,971 
JS 38 InvalidSICCodewithinSIC36 8 10 1 49,571 750 50,321 

Total for SIC Code 36 1,233 3,121 90 25,652,119 16,113,258 41,765,377 

Note: Ort-slte Rcleas~ from SectionS ofForm R. On-site Waste Management from Secbon 8 of Form R. Off-site Releases from Section 6 (transfers off-site to 
disposal) of Form R. Total Transfers 011'-site.for Further Waste Management from Section 6 (excludmg transfers off-site to disposal) of Form R. Total 
Ptoductlon-rclatcd Waste sums Section 8 (Current Year, Column B) ofFormR, except Non-production-related Waste(remedial/catastroph1c mc1dents). 
Flldlitlcslf'onns with lliOre than one 4-digit SIC code witlun SIC code 20 are asstgned to the "multiple" category 
*nee: not elsewhere clnssifiod. 

electricity may differ markedly from those that 
drive the manufacture of washing machines, printed 
circuit boards, or lead-acid batteries. 

Manufacture of electronic components (SIC code 
367, which includes circuit boards and 
semiconductors) represents the largest economic 
activity within SIC code 36. The value of this 
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industry's shipments in 1996 was $128 billion and 
employment was 587,900, about two-fifths of the 
sector's total in both measures. The second largest 
industry group was production of communications 
equipment (SIC code 366), which had $66.23 
billion in shipments and employed 258,400, 
roughly one-fifth of the sector's totals. 



Chapfor 9- TRI Data for E~trlca/ Equlpm~ 
Table 9-1. Summary ofTRIInformation by 4-digit SIC Code, 1996: Electrical Equipment, SIC Code 36, Continued 

Total Transfers Total Non-
Total Other Off-site for Production- Production-

SIC On-site Waste Further Waste related related 
Code Industry Management Management Waste Waste 

Pounds Pounds Pounds Pounds 

3612 Transfollllets, Except Electromc 360,608 5,832,457 8,272,263 108 
3613 Swttchgear & SwttchboardApparatus 587,653 8,382,165 9,279,624 17,370 
3621 Motots & Generatots 636,199 9,549,206 12,380,217 1,408 
3624 Carbon & Graphite Products 9,560,688 233,848 10,232,251 130 
3625 Relays & Industrial Controls 24,624 1,237,141 1,349,794 0 
3629 Electrlcal Industrial Apparatus, nee* 2,482 1,363,697 1,602,541 1,156 
3631 Household Cookmg Equlpment 4,042 252,446 411,317 0 
3632 Household Refrigeratots & Freezets 138,190 1,489,300 4,476,760 5,200 
3633 Household Laundry Equipment 855,473 971,627 3,671,164 0 
3634 Electrlc Housewares & Fans 71,400 491,937 1,123,011 0 
3635 Household Vacuum C1eanets 206 48,355 66,044 0 
3639 Household Apphances, nee* 279,422 502,213 1,942,083 0 
3641 Electric Lamps 1,566,403 1,638,112 6,450,360 60 
3643 Current-oanymg WlllllgDevices 2,817,437 2,973,124 6,254,196 0 
3644 Noncurrent-canying Wlllllg Devtces 4,120,598 1,160,346 5,577,483 0 
3645 Resxdentlal Llgbttng Fixtores 1,472,725 12,978 1,593,530 O· 
3646 Commercial LlghtmgFtxtores 168,917 33,472 425,192 0 
3647 Vehicular Ligbttng Equipment 79,000 89,712 267,603 0 
3648 Lighting Eqmpment, nee* 76,000 4,186,539 4,342,672 0 
3651 HouseholdAudto & Video Eqmpment 63,458 479,132 991,893 0 
3652 Prerecorded Records & Tapes 527 93,103 103,423 0 
3661 Telephone & Telegraph Apparatus 970 300,740 428,086 0 
3663 Radio& TV Commumcations Eqmpment 116,171 17,963 140,024 0 
3669 CommU1llcahons Equipment, nee* 31,598 2,711,065 2,802,973 0 
3671 Electron Tubes 9,141,793 7,314,087 17,659,163 0 
3672 Printed Crrcuxt Boards 14,524,539 34,473,455 58,951,340 103 
3674 Semxconductots & Related Devtces 34,547,619 12,254,762 49,332,568 17,220 
3675 Electromc Capacitots 4,289,484 3,876,009 9,829,376 2 
3676 Electronic Resistots 183,297 186,223 498,284 0 
3677 Electromc Coils & Transfollllets 8,624 264,659 423,469 0 
3678 Electromc Connectots 1,594,310 4,877,714 6,869,077 0 
3679 Electromc Components, nee* 10,150,879 6,356,214 18,349,206 3,075 
3691 Storage Batteries 104,469,548 229,399,495 358,730,306 3,536 
3692 Priniary Battenes, Dry & Wet 10,029,861 2,075,512 14,742,152 0 
3694 Bngme Electrical Equipment 466,862 1,404,347 3,004,650 0 
3695 Magnetic & Opttcal Recordmg Medta 21,578,346 1,730,414 24,834,037 1,601 
3699 Electrlcal Eqmpment & Suppbes, nee* 781,870 2,385,434 3,501,883 0 

Multiple within SIC 36 3,227,519 22,014,716 28,404,703 304 
Invalid SIC Codewttbin SIC 36 7,735 29,131 87,521 99 

Total for SIC Code 36 238,037,077 372,692,850 679,402,239 51,372 

Note: On-site Releases from Section 5 ofForm R. On-site Waste Management from Section 8 ofFollll R. Off-site Releases from Section 6 (transfets off-stte to 
disposal) ofFollllR Total Transfers Off-site for Further Waste Management from Section 6 (excludmg transfets off-site to dtsposal) of FollllR Total 
Production-related Waste sums SectiOn 8 (Current Year, Column B) ofFormR, except. Non-production-related Waste (remedtallcatastrophic inCidents) 
Facihnes/forms with more than one 4-dtgit SIC code wtthin SIC code 20 are assxgned to the "mulnple" category 
*nee: not elsewhere classified 

Two segments of the electronic component industry 
have been associated with high levels of wastes 
managed by industries in SIC code 36, as is evident 
in the analyses presented in this chapter: 
semiconductors and related devices (SIC code 
3674) and printed circuit boards (SIC code 3672). 
Although computers are the primary end use of 
semiconductors (half of the market in 1995), all 

electronic products depend on semiconductors, 
including consumer electronics (televisions, radios, 
VCRs, etc.), telecommunications, industrial 
machinery, and equipment for both transportation 
and military uses. 

The process of building a semiconductor from 
silicon ingots to computer chips bearing hundreds 
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of integrated circuits involves repeated coating, 
etching, and cleaning processes, using solvents and 
acids. Some parts of the processes that build printed 
circuit boards are somewhat similar, although 
laminating, drilling, coating, and soldering 
operations generate additional forms of waste, 
including particulates. 

The Semiconductor Industry Association uses TRI 
data "to document individual company and 
industry-wide pollution-prevention and waste
management practices." The association cites a 
decrease in hazardous air pollutants {HAPs) by 
1994 to less than one fourth their 1987level. 
Semiconductor manufacture previously generated 
air emissions of two ozone-depleting chemicals-
1,1,1-trichloroethane (methyl chloroform) and 
Freon 113-that have been practically eliminated in 
industry processes since 1993, as noted by the 
Semiconductor Industry Association. Use of 
trichloroethylene has also been reduced. 

Lead-acid batteries are classified among 
miscellaneous electrical equipment and supplies 
(SIC code 369). Eighty-three percent of the lead
acid battery market consists of starting, lighting, 
and ignition batteries, with common applications in 
vehicles from motorcycles and passenger cars to 
marine aircraft and military vehicles. The 
remaining 17% of this market is in industrial uses. 
Once a major concern in landfills, lead-acid 
batteries were recycled at an average rate of 94.9% 
per year from 1990 to 1995, according to the 
Battery Council International. Manufacture of these 
storage batteries, however, continues to generate 
large quantities ofTRI chemicals in waste. Battery 
production is also the driving factor in the U.S. and 
global lead industry. 
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1996 TRI Data for 
Electrical Equipment 

Table 9-1 summarizes TRI reporting by the 
electrical equipment sector for 1996. More than 
3,100 TRI reporting forms were submitted for 1996. 
Just 2.9% were Form A certification statements, 
certifying that a chemical's annual reportable 
amount was less than 500 pounds for the year and 
that the facility did not manufacture, process, or 
c:therwise use more than 1 million pounds. This is 
considerably lower than the 10.1% national average 
for all sectors. (The Form A certification statement 
is explained in Chapter 1.) o'fthe 3,121 total forms 
submitted, 582 (18.6%) reported in printed circuit 
board manufacture (SIC code 3672) and 499 
(16.0%) in production of semiconductors and 
related devices (SIC code 3674). 

As shown in Table 9-1, printed circuit board 
manufacture accounted for the largest on- and off
site releases, 8.5 million pounds or one fifth 
(20.5%) of the sector's total releases. This consisted 
primarily of off-site releases (transfers off-site to 
disposal), which were 7.3 million pounds for this 
industry or 45.6% of the sector's total off-site 
releases. Tj:le largest on-site releases were reported 
in the manufacture of household refrigerators and 
freezers (SIC code 3632), which was 2.8 million 
pounds or 10.7% of the on-site releases in this 
sector. The storage battery industry (SIC code 
3691) reported by far the largest portion of other 
on-site waste management (1 04.5 million pounds or 
43.9% of that total), transfers off-site for further 
waste management (229 .4 million pounds, or 
61.6%), and total production-related waste (358.7 
million pounds, or 52.8%). 

Some facilities in this sector manufacture products 
in similar but distinct categories, as designated in 
the Standard Industrial Classification (SIC) scheme. 
For example, facilities may manufacture both 
electrical transformers (SIC code 3612) and electric 
motors (SIC code 3621). Others may produce more 
than one kind ofhousehold equipment: cooking 
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Table 9-2. Multiple SIC Codes, 1996: Electrical Equipment, SIC Code 36 

Total Total Transfers Total Non-
Total Total On- and Total Other Off-site for Production- Production-

Total On-site Off-site Off-site On-site Waste Further Waste related related 
SIC Codes Forms Form As Releases Releases Releases Management Management Waste Waste 

Number Number Pounds Pounds Pounds 'Pounds Pounds Pounds Pounds 

3612 3621 3699 39 0 3,412 38,364 41,776 9,284 7,444,526 7,813,645 0 
3613 3629 2 0 216,790 0 216,790 0 4,279 220,719 0 
3621 3624 1 0 255 0 255 0 500 425 0 
3621 3694 2 0 50 3,187 3,237 0 465 3,422 0 
3625 3643. 8 0 91,515 2,600 94,115 58,714 56,694 209,192 150 
3625 3651 3661 3663 3669 3699 5 1 28 0 28 0 86,439 86,578 0 
3625 3676 4 0 181,282 0 181,282 26,818 306,053 515,553 0 
3631 3632 8 0 21,732 30,114 51,846 74,674 6,495 132,702 0 
3631 3632 3633 3639 8 0 150,130 0 150,130 0 419,400 569,265 0 
3632 3639 20 1 1,095,109 15,766 1,110,875 494,929 201,832 1,808,144 154 
3643 3644 2 0 1 10,485 10,486 1,700 19,018 31,152 0 
3643 3644 3646 5 0 602 0 602 0 114,999 113,239 0 
3645 3646 1 0 4,964 0 4,964 0 17,372 22,336 0 
3651 3671 3672 3679 3694 4 0 2,857 0 2,857 34,030 85,530 121,417 0 
3651 3672 2 0 260 0 260 47,769 250 47,814 0 
3662 3679 10 0 626 12,470 13,096 34,372 1,305,786 1,083,483 0 
3663 3671 1 0 0 0 0 0 38,192 38,192 0 
3663 3671 3679 21 0 15,720 223,965 239,685 242,458 1,528,530 2,0ll,877 0 
3663 3678 3679 2 0 150 4,257 4,407 39,109 70 43,657 0 
3672 3674 4 0 14,686 0 14,686 0 77,111 90,677 0 
3672 3678 10 0 303,981 2,050 306,031 30,010 78,881 420,396 0 
3672 3699 9 0 2,137 80,054 82,191 74,380 9,918,265 10,073,946 0 
3674 3679 28 0 16,475 0 16,475 1,934,381 69,629 2,016,198 0 
3675 3677 1 0 90,819 0 90,819 20,383 17,946 129,148 0 
3691 3692 13 0 5,861 207 6,068 95,508 216,449 672,026 0 
3694 3699 2 0 760 120,250 121,010 9,000 5 129,500 0 

Total for SIC Code 36 212 2 2,220,202 543,769 2,763,971 3,227,519 22,014,716 28,404,703 304 

Note:, On-site Releases from Section 5 of Form ROn-site Waste Management from Section 8 of Form R Off-site Releases are transfers off-stte to disposal 
from SectiOn 6 of Form R. Total Transfers Off-site for Further Waste Management from Section 6 of Form R. Total Production-related Waste sums Section 8 
of Form R, except· Non-production-related Waste (remedial/catastrophic inctdents). 

ranges (SIC code 3631 ), refrigerators (SIC code 
3632), and dishwashers (SIC code 3639). These 
facilities will report multiple SIC codes on their 
TRI forms. (Box 4-2 in Chapter 4 further explains 
reporting of multiple SIC codes and its affect on the 
analyses presented in the TRI data release.) 

Table 9-2 examines TRI reporting from the 212 
forms submitted with more than one code within 
SIC code 36. Two industries appear in five 
combinations each: printed circuit boards (SIC code 
3672) and miscellaneous electronic components 
(SIC code 3679). Forms reporting multiple SIC 
codes are a smaller factor in the electrical 
equipment manufacture than in many other sectors. 
This indicates more of a concentration in this sector 
on single or closely related product lines. 

On- and Off-site Releases 

Of the 41.8 million pounds of on- and off-site 
releases reported in the electrical equipment sector, 
23.8 million pounds were air emissions, or 56.9% 
ofthe total releases. Table 9-3 and Figure 9-1 
present release data for electrical equipment 
manufacturing. 

Off-site releases (transfers to disposal) were the 
second largest release category, with 16.1 million 
pounds (38.6%). Discharges to surface water 
totaled 1.5 million pounds (3.5%). On-site land 
releases were 436,000 pounds (1.0%), about 
equally divided between RCRA subtitle C landfills 
and other on-site land releases. Only 27 pounds of 
underground injection was reported in this sector. 

Four industries reported more than 2 million 
pounds each of air emissions. These were 
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Table 9-3. TRI On-site and Off-site Releases, 1996: Electrical Equipment, SIC Code 36 (in Rank Order) 

Off-site 
On-site Land Releases Releases 

Surface Underground Injection RCRA Other On- Total Transfers Total On-
SIC Total Air Water Class I Class 11-V Subtitle C site Land On-site Off-site to and Off-site 

Code Industry Emissions Discharges Wells Wells Landfills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3672 Printed Circuit Boards 1,125,321 67,982 5 5 1,619 2,868 1,197,800 7,347,373 8,545,173 
3641 Electric Lamps 2,373,158 2 0 0 0 0 2,373,160 728,039 3,101,199 
3674 SemlcondiK:tors & Related Devices 1,163,923 1,035,005 12 0 0 28,706 2,227,646 741,476 2,969,122 
3632 Household Refrigerators & Freezers 2,751,418 0 0 0 0 0 2,751,418 47,550 2,798,968 

Multiple wnhin SIC 36 2,153,400 66,292 0 0 0 510 2,220,202 543,769 2,763,971 
3621 Motors & Generators 2,484,120 113 5 0 1,600 1,862 2,487,700 99,028 2,586,728 
3692 Primacy Batteries, Dzy & Wet 367,770 224 0 0 0 0 367,994 2,210,035 2,578,029 
3633 llousebold Laundry Equipment 1,626,148 411 0 0 0 118,698 1,745,257 161,947 1,907,204 
3679 Electronic Components, nee+ 1,518,106 275 0 0 15,986 2,249 1,536,616 332,553 1,869,169 
3691 Storage Batteries 172,066 3,441 0 0 62,380 5,106 242,993 1,480,262 1,723,255 
3615 Electronic Capscitors 876,970 1,270 0 0 37,350 1,448 917,038 641,297 1,558,335 
3695 Masnetic & Optical Rccordmg Med1a 1,236,187 1,000 0 0 26,818 0 1,264,005 139,443 1,403,448 
3612 Transformers, Except Electromc 1,032,444 19 0 0 0 9,457 1,041,920 246,650 1,288,570 
3639 Household Appliances, nee• 931,843 308 0 0 0 0 932,151 208,891 1,141,042 
3671 Electron Tubes 355,841 276,825 0 0 5 0 632,671 339,378 972,049 
3634 Electric Housewares & Fans 555,621 110 0 0 0 760 556,491 1,250 557,741 
3651 Household Audio & Video Equipment 443,614 250 0 0 0 0 443,864 2,604 446,468 
3~3 Current-carrying W1ring Devices 169,241 505 0 0 0 361 170,107 237,174 407,281 
3624 Carbon & Graphite ProdiK:ts 342,874 274 0 0 0 4,110 347,258 53,653 400,911 
3694 Enaine Electrical Equipment 175,629 0 0 0 22,849 45,844 244,322 105,717 350,039 
3644 Noncurrent-carrying Wiring Devices 298,675 18 0 0 0 600 299,293 7,734 307,027 
3646 Commercial Lightin& Fixtures 227,393 0 0 0 0 0 227,393 250 227,643 
3699 Electrical Equipment & Supplies, nee• 138,515 582 0 0 1,500 510 141,107 51,952 193,059 
3678 Electronic Connectors 164,356 75 0 0 0 2,025 166,456 26,446 192,902 
3676 Electronic Resistors 60,053 0 0 0 40,318 0 100,371 78,797 179,168 
3613 Switchgear & Switchboard Apparatus 118,157 4,895 0 0 0 506 123,558 41,590 165,148 
3645 Residential Lighting F1xtures 153,711 0 0 0 0 0 153,711 5,900 159,611 
3629 Electrical Industrial Apparatus, nee• 93,486 421 0 0 0 10 93,917 62,649 156,566 
3631 Household Cooking Equipment 80,830 268 0 0 0 0 81,098 69,869 150,967 
3677 Electronic Coils & Transformers 133,079 5 0 0 0 0 133,084 1,750 134,834 
3661 Telephone & Telegraph Apparatus 122,372 5 0 0 0 0 122,377 4,006 126,383 
3648 Lighting Equipment, nee• 31,858 2,030 0 0 0 0 33,888 59,300 93,188 
3647 Vehicular Lighting Equipment 70,206 0 0 0 0 0 70,206 16,754 86,960 
3625 Relays & Industrial Controls 81,541 10 0 0 0 0 81,551 4,588 86,139 

ln\'lllid SIC Code withm SIC 36 49,571 0 0 0 0 0 49,571 750 50,321 
3669 Communications Equipment, nee+ 40,346 0 0 0 0 0 40,346 7,248 47,594 
3635 Household Vacuum Cleaners 17,255 0 0 0 0 0 17,255 500 17,755 
3663 Radio & TV Conununications Equ1pment 10,580 0 0 0 0 255 10,835 5 10,840 
3652 Prerecorded Records & Tapes 5,479 0 0 0 5 5 5,489 5,081 10,570 

Total for SIC Code 36 23,753,157 1,462,615 22 5 210,430 225,890 25,652,119 16,113,258 41,765,377 

Note: On·stte Relel~SCS from Section 5 of Form R Off-site Releases from Secllon 6 ( off-s1te transfers to disposal) of Form R Forms w1th more than one 4-dlgit SIC 
code within SIC code 36 are assigned to the "muluple" category. 
•nee: not clscY.here classified. 

household refrigerators and freezers (2.8 million 
pounds; SIC code 3632), motors and generators 
(2.5 million pounds, SIC code 3621), electric lamps 
(2.4 million pounds, SIC code 3641), and the forms 
reporting multiple codes in SIC code 36 (2.2 
million pounds). As noted, printed circuit board 
manufacture accounted for the largest total releases 
and the largest off-site releases (transfers to 
disposal). Figure 9-2 shows releases by medium for 
the electrical equipment industries with the largest 
on- and off-site releases. 
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Other On-site Waste Management 

Recycling was the largest category in other on-site 
waste management, with 148.3 million pounds out 
of the total of238.0 million pounds (62.3%), as 
shown in Table 9-4 and Figure 9-3. Production of 
storage batteries accounted for the largest amount 
of on-site recycling, 103.8 million pounds. This 
was more than seven times as much as the industry 
with the second-largest quantities of on-site 
recycling: magnetic and optical recording media 



(SIC code 3695), which had 14.1 million pounds. 
Semiconductor production (SIC code 3674) 
accounted for 33.5 million pounds of on-site 
treatment, the largest reporting in that category. 
Carbon and graphite products (SIC code 3624), in 
the industrial apparatus group, reported the largest 
on-site energy recovery, 4.8 million pounds. 

Figure 9-4 illustrates the distribution of on-site 
waste management reporting for the top 10 
industries in the electrical equipment sector. 

Transfers Off-site for Further Waste 
Management 

Almost two-thirds (61.6%) of the transfers off-site 
for further waste management in this sector were 
reported in storage battery manufacturing. This was 
229.4 million pounds, of the 3 72.7 -million-pound 
total. The bulk of this reporting-Both by the 
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Figure 9-1. Distribution of TRI On-site and 
Off-site Releases, 1996: Electrical Equipment 

(SIC Code 36) 

Note: On-site Releases from Section S of the Form R Off-site Releases from 
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Figure 9-2. TRI On-site and Off-site Releases, SIC Codes with Largest 
Releases, 1996: Electrical Equipment (SIC Code 36) 

Note. On-site Releases from Secl:!on S ofFonn R Off-site Releases from Seci:!On 6 (off-site transfers to disposal) ofFonn R UIJ =underground IllJCCtion Forms 
With more than one 4-digit SIC code within SIC code 36 are assigned to the "mull:!ple" category. 
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Table 9-4. TRI Other On-site Waste Management, 1996: Electrical Equipment, SIC Code 36 (in Rank Order) 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 

Code Industry On-site On-site On-site Management 
Pounds Pounds Pounds Pounds 

3691 Storage Batteries 103,789,022 0 680,526 104,469,548 
3674 Semiconductors & Related Devices 933,850 81,600 33,532,169 34,547,619 
3695 Magnetic & Optical Recording Media 14,062,691 0 7,515,655 21,578,346 
3672 Printed Circuit Boards 2,000,164 2,354,650 10,169,725 14,524,539 
3679 Electronic Components, nee* 2,272,825 4,059,106 3,818,948 10,150,879 
3692 Primary Batteries, Dry & Wet 9,567,891 0 461,970 10,029,861 
3624 Carbon & Graphite Products 353,874 4,848,730 4,358,084 9,560,688 
3671 Electron Tubes 3,505,895 0 5,635,898 9,141,793 
3675 Electronic Capacitors 1,634,437 0 2,655,047 4,289,484 . 
3644 Noncurrent-carrying Wiring Devices 3,655,994 37,895 426,709 4,120,598 

Multiple within SIC 36 954,565 0 2,272,954 3,227,519 
3643 Current-carrying Wiring Devices 2,481,048 0 336,389 2,817,437 
3678 Electronic Connectors 101,608 0 1,492,702 1,594,310 
3641 Electric Lamps 371,942 0 1,194,461 1,566,403 
3645 Residential Lighting Fixtures 1,472,695 0 30 1,472,725 
3633 Household Laundry Equipment 140,253 0 715,220 855,473 
3699 Electrical Equipment & Supplies, nee* 13,063 0 768,807 781,870 
3621 Motors & Generators 168,540 0 467,659 636,199 
3613 Switchgear & Switchboard Apparatus 0 0 587,653 587,653 
3694 Engine Electrical Equipment 242,400 0 224,462 466,862 
3612 Transformers, Except Electronic 63,568 0 297,040 360,608 
3639 Household Appliances, nee* ll9,741 42,000 117,681 279,422 
3676 Electronic Resistors 151,297 0 32,000 183,297 
3646 Commercial Lighting Ftxtures 0 0 168,917 168,917 
3632 Household Refrigerators & Freezers 16,000 0 122,190 138,190 
3663 Radio & TV Communications Equipment ll6,171 0 0 ll6,171 
3647 Vehicular Lighting Equipment 0 0 79,000 79,000 
3648 Lighting Equipment, nee* 0 0 76,000 76,000 
3634 Electric Housewares & Fans 0 0 71,400 71,400 
3651 Household Audio & Video Equipment 63,458 0 0 63,458 
3669 Communications Equipment, nee* 31,288 0 310 31,598 
3625 Relays & Industrial Controls 0 0 24,624 24,624 
3677 Electronic Coils & Transformers 8,624 0 0 8,624 

Invalid SIC Code within SIC 36 0 0 7,735 7,735 
3631 Household Cooking Equipment 4,040 0 2 4,042 
3629 Electrical Industrial Apparatus, nee* 1,816 666 0 2,482 
3661 Telephone & Telegraph Apparatus 0 0 970 970 
3652 Prerecorded Records & Tapes 0 0 527 527 
3635 Household Vacuum Cleaners 206 0 0 206 

Total for SIC Code 36 148,298,966 11,424,647 78,313,464 238,037,077 

Note: Other On-site Waste Management from Section 8 ofFonn R. Forms With more than one 4-dtgtt SIC code wttlun SIC code 36 are asstgned to the "multlple" 
catesocy. 
•n«: not elsewhere classified. 

storage battery industry and for the sector as a 
whole--occurred in transfers to recycling. Overall, 
recycling represented 92.7% of the sector's 
transfers for further waste management. Table 9-5 
presents these data for four-digit SIC codes in 
electrical equipment manufacturing. Figure 9-5 
illustrates the distribution of these transfers. 
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Recycling was also the largest off-site transfer type 
reported by other industries in SIC code 36 with 
relatively high totals for off-site transfers, but 
somewhat less exclusively, as shown in Table 9-5. 
Also, although semiconductors and related devices 
ranked fourth overall, this industry reported the 
largest amounts in transfers to energy recovery (3 .2 



Chapter 9- TRI Data for Electrical Equipm~ 
million pounds) and transfers to POTWs (5.1 
million pounds), and the second largest in transfers 
to treatment (1.8 million pounds). Printed circuit 
boards ranked first (with 2.0 million pounds) in 
transfers to treatment. Figure 9-6 illustrates 
reporting of off-site transfers for further waste 
management for the industries with the largest 
totals. 

1996 TRI Data by State for 
Electrical Equipment 

California had the largest number of forms in 
electrical equipment manufacture, as shown in 
Table 9-6, with 377 or 12.1% of the total. No other 
state had as many as 200. California did not rank 
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Table 9·5. TRI Transfers Off-site for Further Waste Management, 1996: Electrical Equipment, SIC Code 36 {in Rank Order) 

Total Off·site 
Transfers 

Transfers Other for Further 
SIC Transfers to Energy Transfers to Transfers Off-site Waste 

Code Industry to Recycling Recovery Treatment toPOTWs Transfers Management 
Pounds Pounds Pounds Pounds Pounds Pounds 

3691 Storage Batteries 227,556,700 20,344 1,060,430 762,021 0 229,399,495 
3672 Printed Cirouit Boards 29,117,449 1,636,044 1,956,470 1,606,958 156,534 34,473,455 

Multiple within SIC 36 20,283,719 292,774 273,570 626,647 538,006 22,014,716 
3674 Semiconductors & Related Devices 2,223,075 3,191,701 1,785,498 5,054,488 0 12,254,762 
3621 Motors & Generators 9,263,970 225,377 44,373 15,486 0 9,549,206 
3613 Switchgear & Switchboard Apparatus 8,139,717 2,323 44,943 195,182 0 8,382,165 
3671 Electron Tubes 6,419,546 277,142 359,820 257,579 0 7,314,087 
3679 Electronic Components, nee* 5,617,060 286,857 134,678 317,369 250 6,356,214 
3612 Trnnsfonncrs, Except Electronic 5,721,472 104,576 5,538 871 0 5,832,457 
3678 Electronic Connectors 4,758,385 18,727 15,867 84,735 0 4,877,714 
3648 Ughting Equipment, nee* 4,183,734 0 2,055 750 0 4,186,539 
3675 Electronic Capacitors 2,316,659 271,600 967,195 320,555 0 3,876,009 
3643 Current-carrying Wiring Devices 2,926,192 0 33,882 13,046 4 2,973,124 
3669 Communications Equipment, nee* 2,691,945 9,985 7,875 1,260 0 2,7ll,065 
3699 Electrical Equipment & Supplies, nee* 1,749,593 250 4,083 631,508 0 2,385,434 
3692 Primary Batteries, Dry & Wet 1,915,651 41,280 110,493 8,088 0 2,075,512 
3695 M~~gnetic & Optical Recording Medta 277,653 952,735 127,440 372,586 0 1,730,414 
3641 Electric Lamps 1,125,452 56,515 204,838 251,307 0 1,638,112 
3632 Household Refrigerators & Freezers 1,133,408 273,347 14,059 68,486 0 1,489,300 
3694 Engine Electrical Equipment 1,371,989 18,998 11,270 2,090 0 1,404,347 
362.9 Electrical Industrial Apparatus, nee• 1,243,891 100,907 6,553 12,346 0 1,363,697 
3625 Relays & Industrial Controls 1,211,263 1,384 23,244 1,250 0 1,237,141 
3644 Noncurrent-carrying Wiring Devices 1,039,784 65,840 5,061 49,661 0 1,160,346 
3633 Household Laundry Equipment 647,221 49,992 2,037 272,377 0 971,627 
3639 Household Appliances, nee* 390,588 50,400 2,970 58,255 0 502,213 
3634 Electric Housewares & Fans 486,293 2,444 0 3,200 0 491,937 
3651 Household Audio & Video Equipment 419,171 40,995 17,469 1,497 0 479,132 
3661 Telephone & Telegraph Apparatus 294,672 5,800 251 17 0 300,740 
3677 Electronic Coils & Transformers 253,478 1,400 9,781 0 0 264,659 
3631 Household Cooking Equipment 246,086 750 2,000 3,610 0 252,446 
3624 Carbon & Graphite Products 201,050 29,202 2,990 606 0 233,848 
3676 Electronic Resistors 134,786 8,327 41,110 2,000 0 186,223 
3652 Pretccorded Records & Tapes 88,397 3,707 715 284 0 93,103 
3647 Vchicul:l.r Ughting Equipment 51,597 29,215 7,900 1,000 0 89,712 
3635 Household Vacuum Cleaners 48,100 0 250 5 0 48,355 
3646 Commcroial Lighting F'txtures 19,677 10,515 2,530 750 0 33,472 

Invalid SIC Code\\ithin SIC 36 29,121 0 0 10 0 29,131 
3663 Radio & TV Communications Equipment 17,463 0 500 0 0 17,963 
3645 Residential Lighting Fixtures 5,338 2,590 4,800 250 0 12,978 

Total for SIC Code 36 345,621,345 8,084,043 7,294,538 10,998,130 694,794 372,692,850 

Note: Ofl'·slteTnmsfers for Further ·waste Management from Section 6 (excludmg off-site transfers to disposal) of Form R. Other Off-stte Transfers are 
transfers reported a without valid waste management code Forms wtth more than one 4-dtgtt SIC code withm SIC code 36 are asstgned to the "multiple" category. 
+nee:: not else\\ here classified. 

highest, however, in any reporting category shown 
in Table 9-6. The state with the largest on" and off
site releases was Pennsylvania, with 7.9 million 
pounds; this is largely the effect of a facility 
reporting error in off-site releases (transfers for 
disposal}. Three states reported more than 2 million 
pounds each in on- and off-site releases: Kentucky 
(3.0 million pounds), Ohio (2.8 million pounds), 
and Indiana (2.6 million pounds). 
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Four states reported more than 20 million pounds 
in other on-site waste management. Indiana led 
this list with 25.3 million pounds, followed by 
Kansas with 24.6 million pounds, Tennessee with 
23.2 million pounds, and Alabama with 21.2 
million pounds. Kansas was first for transfers off
site for further waste management (36.1 million 
pounds) and for total production"related waste 
(61.0 million pounds). Second in the category of 



off-site transfers was Texas, with 33.8 million 
pounds, and California was third with 29.0 million 
pounds. For total production-related waste, 
California was ,second with 51.7 million pounds, 
and Indiana was. third with 49.4 million pounds. 

Map 9-1 shows the geographic distribution of total 
on- and off-site releases in the electrical equipment 
sector. 
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Table 9..S. Summary ofTRIInformation by State, 1996: Electrical Equipment, SIC Code 36 

Total Total Transfers Total Non-
Total Total On-and Total Other Off-site for Production- Production-

Total Total On-site Off-site Off-site On-site Waste Further Waste related related 
State FacWiles Forms Form As Releases Releases Releases Management Management Waste Waste 

Number Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Alabama 12 33 I 1,960,575 18,667 1,979,242 21,182,260 2,512,368 25,784,586 1,601 
Arizona 28 91 0 172,108 20,380 192,488 5,289,170 4,574,626 9,725,187 1 
ArkalUU 17 62 0 1,462,988 164,510 1,627,498 2,024,807 860,418 6,765,539 0 
Cahfomla 160 377 2 643,092 296,311 939,403 16,633,328 29,016,309 51,701,428 0 
Co Iondo 16 44 ' 1 60,392 4,587 64,979 5,105,124 1,092,289 6,339,452 0 
Connecticut 25 47 2 363,618 2,021 365,639 552,087 3,714,434 4,622,167 0 
D<!laware I 2 0 210 0 210 0 4,966,134 4,966,364 0 
Florida 26 63 1 106,885 1,234,545 1,341,430 1,637,861 8,186,619 11,732,348 120 
Ckofala 26 61 0 361,825 216,504 578,329 6,347,504 18,754,544 26,055,775 156 
Idaho 4 12 1 45,810 19,429 65,239 196,964 116,059 328,400 0 
Illinois 77 174 13 1,036,696 165,222 1,201,918 1,631,833 17,138,164 20,912,736 1,255 
Induma 57 149 9 2,243,441 344,645 2,588,086 25,317,676 21,145,315 49,414,408 0 
Iowa 19 67 0 1,175,622 178,369 1,353,991 > 14,004,493 12,510,946 27,958,664 1,408 
Kansu 12 29 0 163,962 264,305 428,267 24,632,371 36,145,448 61,025,104 0 
Kentucky 22 62 0 2,879,379 71,762 2,951,141 530,058 9,221,072 12,821,186 10 
Louisiana 7 19 I 73,940 67,600 141,540 170,631 12,613,759 12,880,508 0 
Maine 8 21 0 57,869 115,690 173,559 1,029,983 282,821 1,479,599 0 
Ma.cyland 7 11 3 65,165 1,000 66,165 30,862 98,880 194,405 0 
MusaehusettJ 46 116 8 509,715 133,435 643,150 1,289,248 3,234,513 5,744,353 210 
M1chlsm 19 26 I 162,771 1,916 164,687 16,302 2,710,893 2,796,438 5,123 
Minne.sola 31 65 2 214,083 25,616 239,699 1,623,403 6,057,883 7,920,977 0 
Mississippi 12 36 0 676,952 2,235 679,187 5,160,898 969,870 9,484,151 814 
Missouri 39 104 0 898,646 464,939 1,363,585 17,032,797 21,087,131 39,413,821 0 
Nebraska 7 20 0 83,128 43,022 126,150 46,440 4,998,443 5,174,686 0 
NC\'llda 2 2 0 0 0 0 0 250 1,271 0 
New HamJ>$hirc 17 49 0 135,402 63,223 198,625 2,096,282 2,627,629 4,896,613 0 
New Jersey 19 25 2 49,967 14,396 64,363 332,6ll 11,398,499 11,795,129 1 
NcwMcxteo 2 16 0 61,645 27,992 89,637 505,490 729,967 1,324,832 0 
New York 52 176 9 1,120,909 454,222 1,575,131 10,708,429 15,410,994 29,316,567 12,600 
Nonh Carolina 54 117 3 563,055 591,363 1,154,418 1,166,280 11,777,689 22,707,150 442 
Ob!o 64 167 4 1,530,546 1,281,901 2,812,447 10,372,594 18,522,376 32,369,313 0 
Oklahoma 12 23 2 67,944 30 67,974 20,260 571,107 657,298 0 
Oreaon 19 71 0 1,091,055 2,948 1,094,003 4,952,476 7,379,840 13,329,531 0 
Pennsylvania• 60 130 5 683,686 7,262,262 7,945,948 12,189,874 10,520,890 30,689,543 2,150 
Pueno Rlc4 19 38 4 31,305 289,584 320,889 344,952 2,669,672 3,601,193 0 
Rhode Island 6 11 0 39,381 45,560 84,941 241,006 929,355 1,253,319 0 
South Carolina 31 100 1 912,959 950,2!:8 1,863,177 10,220,736 12,835,533 25,496,737 5,032 
South Dakota 4 5 0 30,243 32 30,275 33,902 51,400 130,045 0 
Tenncssce 43 116 2 1,523,077 459,646 1,982,723 23,153,160 4,185,542 31,855,365 17,370 
T<IXU 55 169 4 467,314 156,759 624,073 5,881,309 33,780,776 40,831,174 14 
Uulb 8 26 0 32,655 968 33,623 360,616 1,427,190 1,551,086 0 
Vennon1 7 18 0 131,975 3,325 135,300 706,507 382,160 1,224,072 5 
Vlrsinla 21 51 1 767,826 ll9,582 887,408 571,732 4,778,205 6,266,457 0 
Washin;ton ll 24 l 194,027 78,063 272,090 1,222,718 920,162 2,303,886 0 
West Vlrslnla 3 4 0 1,745 18,489 20,234 1,974 27,977 47,630 0 
Wisconsin 46 92 7 796,531 435,985 1,232,516 1,468,069 9,756,699 12,511,746 3,060 

To!al All' 
SICCodl36 1,233 3,121 90 25,652,119 16,113,258 41,765,377 238,037,077 372,692,850 679,402,239 51,372 

Note: On-site Releases from Section 5 of Form R. On-site Waste Management from Section 8 of Form R. Off-site Releases from Section 6 (transfers off-site to 
disposal) or Form R. Total Transfers Off·slte for Further Waste Management from Section 6 (excludmg transfers off-stte to diSposal) of Form R Total 
Production-related Waste sums Section 8 (Cunent Year, Colunm B) of Form R, except Non-production-related Waste (remedtallcatastrophtc inctdents) 
• One Pennsylvania facility reponed 6,792,500 pounds of off-site releases (transfers off-s1te to disposal) in error. 
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Map 9-1. Total On- and Off-site Releases,1996: Electrical Equipment, SIC Code 36 
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Tabla 9-7. The 15 Chemicals with the Largest Total On-site and Off-site Releases, 1996: Electrical Equipment, SIC Code 36 (in 
Rank Order) 

Off-site 

Qn-~it!l Lan!! Rglease~ ~ 
Surface l!n!!ergnnn!! IDJ!l£ti!!n RCRA Other Total Transfers Total On-

CAS Total Air Water Class I Class 11-V Subtitle C On-site Land On-site Off-s1teto &Off-s1te 
Numbtr Chemical Emissions Discharges Wells Wells Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

- lc:td compounds 67,278 3,494 0 0 62,380 5,452 138,604 7,655,823 7,794,427 
1330·20·7 Xylene (mixed 1somcrs) 5,364,033 250 0 0 0 13,647 5,377,930 20,764 5,398,694 

- t-;urate compounds 8,065 1,395,444 0 0 0 0 1,403,509 1,113,948 2,517,457 - Glycol ethers 2,415,624 12,508 0 0 0 750 2,428,882 66,380 2,495,262 
1717.00·6 1,1· 0Jchloro·l-fluoroethane 2,387,085 0 0 0 0 0 2,387,085 50,838 2,437,923 

(HCFC-141b) 

- Manganese compounds 107,793 647 0 0 0 5 108,445 2,072,948 2,181,393 
108·88·3 Toluene 2,094,414 385 0 0 0 7,002 2,101,801 32,506 2,134,307 

- Zinc compounds 47,540 3,335 0 0 19,634 58,163 128,672 1,924,162 2,052,834 
79-01·6 Trichloroethylene 2,037,091 7 0 0 0 0 2,037,098 2,855 2,039,953 
78-93·3 Methyl ethyl ketone 1,149,824 770 0 0 0 0 1,150,594 251 1,150,845 
75-®·2 Dichloromcthane 1,123,964 0 0 0 0 1,810 1,125,774 23,667 1,149,441 

7664-41·7 Ammonia 835,814 16,950 0 0 5 0 852,769 73,276 926,045 
127-18-4 Tctrschloroethylenc 800,348 1 0 0 0 0 800,349 8,216 808,565 
68-12-2 N,N-Dimethylfonnamide 784,201 0 0 0 1,350 0 785,551 2,810 788,361 - Barium compounds 7,790 1,572 0 0 0 756 10,118 764,898 775,016 

Subtotal 19,230,864 1,435,363 0 0 83,369 87,585 20,837,181 13,813,342 34,650,523 

Total for SIC Code 36 23,753,157 1,462,615 22 5 210,430 225,890 25,652,119 16,113,258 41,765,377 

Note: On-site Releases from Section 5 of Form R. Off-site Releases from Section 6 (off-s1te transfers to d1sposal) ofFonn R 

1996 TRI Data by 
Chemical for Electrical 
Equipment 

The top 15 chemicals for total on- and off-site 
releases in electrical equipment manufacture appear 
in Table 9-7. Lead compounds led this list (7.8 
million pounds) and accounted for the largest 
portion of off-site releases (7. 7 million pounds in 
transfers off-site to disposal). The major source of 
this reporting of lead compounds was printed 
circuit board manufacturing (SIC code 3672), with 
6.8 million pounds oflead compounds in transfers 
to disposal. 

Xylene, a solvent and cleaning agent, ranked 
second among all TRJ chemicals for on- and off
site releases in electrical equipment reporting. 
Almost all of the 5.4 million pounds reported as 
releases was emitted to air. Two industries 
accounted for the majority of the xylene releases-

344 

electric lamp bulbs and tubes (SIC code 3641 ), with 
1.8 million pounds, and motors and generators (SIC 
code 3621), with 1.1 mllhon pounds. 

The top 15 chemicals accounted for 34.7 million 
pounds (83.0%) of the 41.8 million pounds of total 
releases in this sector in 1996. 

OSHA Carcinogens 

On- and off-site releases m this sector of chemicals 
designated as OSHA carcinogens totaled 6.1 
million pounds in 1996, as shown in Table 9-8. 
(OSHA carcinogens and the bases for their 
designation appear in Box 2-4 in Chapter 2.) The 
majority (5.3 million pounds, 87.2%) was released 
to a1r; 722,000 pounds was released off-site 
(transferred to disposal). 

Of the top 15 chemtcals for on- and off-site releases 
in the electrical equipment sector (see Table 9-7), 
four are OSHA carcmogens: trichloroethylene, 
dichloromethane, tetrachloroethylene, and N,N
dimethylformamide. Releases of these four 



Chapter 9- 1RI Data fOr Electrical Equip~ 
Table 9-8. TRIOn-site and Off-site Releases of OSHA Carcinogens by 4-digit SIC Code, 1996: Electrical Equipment, SIC Code 36 (in 
Rank Order) 

Off-site 

On-site Land Releases Releases 

Surface Underl!!:ound Injection RCRA Other Total Transfers Total On-
SIC Total Air Water Class I Class 11-V SubtitleC On-site Land On-stte Off-site to &Off-site 

Code Industry Emissions Discharges Wells Wells Landftlls Releases Releases Dtsposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3679 Electromc Components, nee* 982,128 4 0 0 15,981 0 998,113 4,843 1,002,956 
Multiple wtthm SIC 36 518,643 691 0 0 0 0 519,334 37,427 556,761 

3612 Transformers, Except Electrontc 484,976 5 0 0 0 1,808 486,789 2,000 488,789 
3675 Electromc Capacitors 422,147 0 0 0 1,350 2 423,499 2,811 426,310 
3634 Electrtc Housewares & Fans 390,638 110 0 0 0 0 390,748 250 390,998 
3621 Motors & Generators 317,034 5 0 0 0 5 317,044 8,677 325,721 
3624 Carbon & Graphtte Products 220,580 19 0 0 0 4,!05 224,704 40,813 265,517 
3674 Semtconductors & Related Devtces 206,373 7 0 0 0 0 206,380 20,304 226,684 
3651 Household Audto & Vtdeo Equipment 223,370 0 0 0 0 0 223,370 2,603 225,973 
3691 Storage Battenes 20,236 557 0 0 0 0 20,793 195,312 216,105 
3641 Electrtc Lamps 15,139 0 0 0 0 0 15,139 142,408 157,547 
3672 Pnnted Ctrcmt Boards 154,617 276 0 0 0 0 154,893 750 155,643 
3694 Engme Electrtcal Equtpment 66,112 0 0 0 IS 39,617 105,744 45,782 151,526 
3692 Pnmary Battenes, Dry & Wet 149,618 0 0 0 0 0 149,618 0 149,618 
3671 Electron Tubes 132,778 45 0 0 0 0 132,823 48 132,871 
3678 Electromc Connectors 126,851 49 0 0 0 0 126,900 5,281 132,181 
3645 Restdentla1 Lightmg Ftx.tures 129,989 0 0 0 0 0 129,989 0 129,989 
3695 Magnetic & Optical Recordmg Medta 10,464 0 0 0 0 0 10,464 108,485 118,949 
3661 Telephone & Telegrsph Apparatus 117,171 0 0 0 0 0 117,171 6 117,177 
3639 Household Appliances, nee"' 102,358 84 0 0 0 0 102,442 4,630 107,072 
3677 Electromc Cotls & Transformers 87,107 0 0 0 0 0 87,107 750 87,857 
3644 Noncurrent-carrymg Wmng DeVIces 87,112 0 0 0 0 0 87,112 250 87,362 
3643 Current-carrymg Wmng Devtces 52,328 0 0 0 0 10 52,338 25,506 77,844 
3629 Electrtcal Industrtal Apparatus, nee* 74,387 12 0 0 0 5 74,404 2,649 77,053 
3613 Switchgear & Swttchboard Apparatus 50,599 0 0 0 0 0 50,599 510 51,109 
3646 Commercml Ltghtmg FIXtures 47,486 0 0 0 0 0 47,486 0 47,486 
3699 Electrtcal Eqmpment & Supphes, nee* 37,594 293 0 0 250 0 38,137 355 38,492 
3625 Relays & Industrtal Controls 35,365 0 0 0 0 0 35,365 2,300 37,665 
3647 Vehicular Lightmg Equipment 13,056 0 0 0 0 0 13,056 16,754 29,810 
3631 Household Cookmg Eqmprnent 1,029 258 0 0 0 0 1,287 23,189 24,476 
3669 Commumcatlons Equipment, nee* 20,236 0 0 0 0 0 20,236 0 20,236 
3633 Household Laundry Equtpment 325 194 0 0 0 0 519 19,575 20,094 
3635 Household Vacuum Cleaners 17,255 0 0 0 0 0 17,255 500 17,755 
3676 E1ectromc Reststors 11,967 0 0 0 0 0 11,967 0 11,967 
3652 Prerecorded Records & Tapes 5,479 0 0 0 5 5 5,489 5,081 10,570 
3663 Radio & TV Communications Equtpment 4,413 0 0 0 0 250 4,663 0 4,663 
3632 Household Refrigerators & Freezers 3,973 0 0 0 0 0 3,973 0 3,973 

Invalid SIC Code wtthm SIC 36 3,355 0 0 0 0 0 3,355 0 3,355 
3648 Lightmg Eqmpment, nee* 15 130 0 0 0 0 145 1,800 1,945 

Subtotal 5,344,303 2,739 0 0 17,601 45,807 5,410,450 721,649 6,132,099 

Total for SIC Code 36 23,753,157 1,462,615 22 5 210,430 225,890 25,652,ll9 16,113,258 41,765,377 

Note: On-site Releases from Sectton 5 of Form R. Off-site Releases from Section 6 (off-site transfers to disposal) of Form R Forms With more than one 4-digit SIC code 
w1tlun SIC code 36 are asSigned to the "mul!!p1e" category 
*nee: not elsewhere classified. 

chemicals totaled 4.8 million pounds (78.1 %) of the 
6.1-million-pound total. The OSHA carcinogen 
with the fifth highest releases was styrene, with 
523,000 pounds. The OSHA carcinogen with the 
largest off-site releases (transfers to disposal) was 
nickel compounds with 275,000 pounds. 

Miscellaneous electronic components (SIC code 
3679) reported the largest amount, 1.0 million 
pounds (16.4%), almost all of which was in air 
emissions. Figure 9-7 shows the on- and off-site 
releases of the four-digit SIC codes with the largest 
OSHA carcinogen releases. 
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Figure 9-7. TRI On-site and Off-site Releases of OSHA Carcinogens, SIC 
Codes with Largest Totals, 1996: Electrical Equipment 

(SIC Code 36) 

Note: On·site Releases from Section 5 of Form R. Off-site Releases from Sectton 6 (off-site transfers to dtsposal) of Form R Forms wtth more than one 4-digit 
SIC code within SIC code 36 are assigned to the "multiple" category 

1996 TRI Chemicals in 
Waste for Electrical 
Equipment 

The electrical equipment sector reported a total of 
679.4 million pounds ofTRl chemicals in 
production-related waste for 1996, as shown in 
Table 9-9. Off-site recycling amounted to 381.2 
million pounds, or 56.1% of total production
related waste. On-site recycling was the next largest 
category, with 148.3 million pounds, or 21.8%. 

With 251.8 million pounds recycled off-site and 
103.8 million pounds recycled on-site, storage 
battery manufacturing (SIC code 3691) accounted 
for the majority of this reporting. These two 
amounts represented 52.3% of the total reporting of 
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TRI chemicals in production-related waste in this 
sector. The second-largest total production-related 
waste was that of printed circuit board manufacture 
(SIC code 3672, 59.0 million pounds) and third was 
semiconductor production (SIC code 3674, 49.3 
million pounds). 

After on- and off-site recycling, on-site treatment 
was the next largest waste management option for 
the electrical equipment sector, with 78.3 million 
pounds. Quantities released totaled 35.5 million 
pounds. Treatment off-site and energy recovery on
and off-site were reported in smaller quantities, 
each less than 2.5% of total production-related 
waste. 

Figure 9-8 shows the distribution of on-site waste 
management, off-site waste management, and 
quantities released on- and off-site in this sector for 
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Table 9-9. Quantities of TRI Chemicals in Waste by 4-digit SIC Code, 1996: Electrical Equipment, SIC Code 36 (in Rank 
Order) 

Total Non-
Quantity Produc- Produc-

Energy Energy Released non- tion-
SIC Recycled Recovery Treated Recycled Recovery Treated On-and related related 

Code Industry On-site On-site On-site Off-site Off-site Off-site Off-site Waste Waste 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3691 Storage Battenes 103,789,022 0 680,526 251,752,730 20,220 411,404 2,076,404 358,730,306 3,536 
3672 Pnnted Crrcutt Boards 2,000,164 2,354,650 10,169,725 36,764,610 1,635,374 3,813,057 2,213,760 58,951,340 103 
3674 Semiconductors & Related Devtces 933,850 81,600 33,532,169 2,242,554 3,370,499 6,252,279 2,919,617 49,332,568 17,220 

Multiple wtthm SIC 36 954,565 0 2,272,954 21,214,184 292,764 947,760 2,722,476 28,404,703 304 
3695 Magnetic & Opttcal Recordmg Media 14,062,691 0 7,515,655 441,425 920,884 280,946 1,612,436 24,834,037 1,601 
3679 Electromc Components, nee* 2,272,825 4,059,106 3,818,948 5,616,869 288,112 382,236 1,911,110 18,349,206 3,075 
3671 Electron Tubes 3,505,895 0 5,635,898 6,632,579 277,142 359,291 1,248,358 17,659,163 0 
3692 Pnmary Battenes, Dry & Wet 9,567,891 0 461,970 1,931,009 40,700 790,510 1,950,072 14,742,152 0 
3621 Motors & Generators 168,540 0 467,659 8,986,433 224,185 • 49,125 2,484,275 12,380,217 1,408 
3624 Carbon & Graphit~ Products 353,874 4,848,730 4,358,084 202,335 29,202 2,211 437,815 10,232,251 130 
3675 E1ectromc Capacitors 1,634,437 0 2,655,047 2,577,974 229,600 1,085,693 1,646,625 9,829,376 2 
3613 Switchgear & Switchboard Apparatus 0 0 587,653 8,240,982 2,323 251,723 196,943 9,279,624 17,370 
3612 Transformers, Except Electromc 63,568 0 297,040 6,525,846 104,581 5,448 1,275,780 8,272,263 108 
3678 E1ectromc Connectors 101,608 ·o 1,492,702 4,870,608 29,608 145,821 228,730 6,869,077 0 
3641 Electric Lamps 371,942 0 1,194,461 1,230,298 74,215 463,687 3,115,757 6,450,360 60 
3643 Curtent-carrymg Wmng Devices 2,481,048 0 336,389 2,948,681 0 48,985 439,093 6,254,196 0 
3644 Noncurrent-carrymg Wmng Devices 3,655,994 37,895 426,709 1,043,577 56,532 55,755 301,021 5,577,483 0 
3632 Household Refrigerators & Freezers 16,000 0 122,190 1,249,348 273,347 82,545 2,733,330 4,476,760 5,200 
3648 Lighting Equipment, nee* 0 0 76,000 4,172,321 0 2,000 92,351 4,342,672 0 
3633 Household Laundry Equipment 140,253 0 715,220 656,909 50,098 198,523 1,910,161 3,671,164 0 
3699 Electrical Equipment & Supplies, nee* 13,063 0 768,807 1,903,192 485 640,896 175,440 3,501,883 0 
3694 Engme Electrical Equipment 242,400 0 224,462 2,223,320 18,848 20,302 275,318 3,004,650 0 
3669 Commumcations Eqmpment, nee* 31,288 0 310 2,705,995 9,985 7,875 47,520 2,802,973 0 
3639 Household Appliances, nee* 119,741 42,000 117,681 389,038 50,895 59,374 1,163,354 1,942,083 0 
3629 Electrical Industrial Apparatus, nee* 1,816 666 0 1,317,704 105,551 15,854 160,950 1,602,541 1,156 
3645 Residential Lighting Fixtures 1,472,695 0 30 5,338 2,590 10,700 102,177 1,593,530 0 
3625 Relays & Industrial Controls 0 0 24,624 1,216,200 1,384 9,842 97,744 1,349,794 0 
3634 Electric Housewares & Fans 0 0 71,400 491,842 2,444 3,000 554,325 1,123,011 0 
3651 Household AudiO & VIdeo Equipment 63,458 0 0 419,171 40,746 22,333 446,185 991,893 0 
3676 Electromc Resistors 151,297 0 32,000 175,748 8,327 40,839 90,073 498,284 0 
3661 Telephone & Telegraph Apparatus 0 0 970 295,091 5,800 97 126,128 428,086 0 
3646 Commercial Lighting F1xtures 0 0 168,917 17,901 13,279 2,309 222,786 425,192 0 
3677 E!ectromc Celis & Transformers 8,624 0 0 259,474 1,400 10,Q38 143,933 423,469 0 
3631 Household Cookmg Equipment 4,040 0 2 252,085 765 4,739 149,686 411,317 0 
3647 Vehicular Ltghtmg Eqmpment 0 0 79,000 51,197 31,315 6,400 99,691 267,603 0 
3663 Radio & TV Ccmmumcattons Equtpment 116,171 0 0 17,430 0 296 6,127 140,024 0 
3652 Prerecorded Records & Tapes 0 0 527 88,397 3,708 219 10,572 103,423 0 

Invalid SIC Code wttlnn SIC 36 0 0 7,735 31,385 0 0 48,401 87,521 99 
3635 Household Vacuum Cleaners 206 0 0 48,100 0 0 17,738 66,044 0 

Total for SIC Code 36 148,298,966 ll,424,647 78,313,464 381,209,880 8,216,908 16,484,112 35,454,262 679,402,239 51,372 

Note: Data from Section 8 of Form R Forms with more than one 4-dtgit SIC code within SIC code 36 are assigned to the "multiple" category. 
*nee: not elsewhere classtfied 

1996. Distribution of production-related waste 
for the top industries in the sector appears in Figure 
9-9. 

Projected Quantities of TRI 
Chemicals in Waste 

Table 9-10 summarizes the electrical equipment 
sector's projections for on- and off-site waste 
management through 1998. (As explained in 

Chapter 2, facilities not only report current data but 
project waste management quantities for the next 
two years in their TRI submissions.) Total 
production-related waste is projected to increase by 
4.4% (30.1 million pounds). Projected changes 
include a 12.0% decrease in quantities released on
and off-site through 1998, from 35.5 million 
pounds to 31.2 million pounds. The largest 
percentage change is projected in on-site energy 
recovery, a 27.2% decrease, but this method 
represents a small portion overall of the sector's 
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management ofTRI chemicals in waste (1. 7% of 
production-related waste in 1996). The largest 
reduction in pounds is projected in off-site 
recycling, a 5.6-million-pound decrease. 

Increases are projected in on-site recycling and 
treatment. For on-site recycling, the projected 
change is a 17.8% increase, or 26.4 million pounds. 
For on-site treatment, the expected increase is 
19.7%, or 15.4 million pounds. These increases, 
along with smaller quantities and percentages in 
off-site energy recovery and treatment, contributed 
to the overall projected increase of 4.4% in total 
production-related waste by 1998. 

Figure 9-10 displays the projected percentage 
changes in on-site waste management, off-site 
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Table 9-10. Current Year and Projected Quantities ofTRI Chemicals in Waste, 1996-1998: Electrical Equipment, 
SIC Code36 

Current Year 1996 Projected 1997 Projected 1998 

Waste Management Activity Total Percent Total Percent Total Percent 
Pounds ofTotal Pounds ofTotal Pounds ofTotal 

On-stte Waste Management 
Recycled On-stte 148,298,966 218 160,052,084 232 174,658,980 246 
Energy Recovery On-stte 11,424,647 1 7 8,115,845 12 8,312,982 12 
Treated On-stte 78,313,464 115 87,241,082 12 7 93,756,654 132 

Off-s1te Waste Management 
Recycled Off-stte 381,209,880 561 375,729,870 546 375,611,989 529 
Energy Recovery Off-stte 8,216,908 12 8,413,913 1.2 8,465,817 1.2 
Treated Off-site 16,484,112 '24 16,860,308 24 17,499,728 25 

Quantity Released On- and Off-site 35,454,262 52 32,094,402 4.7 31,197,319 44 

Total Production-related Waste 679,402,239 100.0 688,507,504 100.0 709,503,469 100 0 
for SIC Code 36 

Projected Change Projected Change Projected Change 
Waste Management Activity 1996-1997 1997-1998 1996-1998 

Percent Percent Percent 

On-site Waste Management 
Recycled On-stte 79 9 I 17 8 
Energy Recovery On-stte -29 0 24 -27.2 
Treated On-stte 114 75 19.7 

Off-site Waste Management 
Recycled Off-stte -14 00 -1 5 
Energy Recovery Off-site 24 06 30 
Treated Off-stte 23 3.8 6.2 

Quantity Released On- and Off-site -9 5 -2.8 -120 

Total Production-related Waste 13 3.0 44 
for SIC Code 36 

Note: Current year and projected year amounts are all taken from Section 8 ofForm R for 1996. 

waste management, quantities released on- and off
site, and total production-related waste. 

The projected changes also indicate some 
difference over time in where electrical equipment 
manufacturers expect to manage TRI chemicals in 
waste, but not necessarily in how they expect to do 
so. On-site recycling is projected to increase from 
21.8% of production-related waste in 1996 to 
24.6% in 1998, while off-site recycling is projected 
to decrease from 56.1% to 52.9%. These are, and 
would remain, the largest waste management 

activities in electrical equipment manufacturing. 
These distributions, which also appear in Table 9-
10, thus suggest relatively little movement up the 
waste management hierarchy, explained in Chapter 
2, although the projected decreasing role of releases 
indicates some progress. 

Source Reduction Activity 

Table 9-11 shows that 21.9% of forms submitted in 
electrical equipment manufacturing indicated one 
or more source reduction activities in 1996. Printed 
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Note: Current year and projected year amounts are all taken from Section 8 ofFonn R for 1996 

circuit boards (SIC code 3672) and semiconductors 
(SIC code 3674) were the two industries with the 
largest numbers of such forms (122 and 118, 
respectively); these were also the industries with 
the largest total submissions in 1996. More than 
one third (34.8%) of the forms submitted in storage 
battery manufacturing (SIC code 3691) indicated 
source reduction activity. Improved operating 
practices were cited most often on forms in SIC 
code 36 (335 forms); the second largest category 
was process modifications (244 forms). 
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Year-to-Year 
Comparisons for 
Electrical Equipment 

1995-1996 TRI Data for Electrical 
Equipment 

From 1995 to 1996, the number of forms submitted 
with electrical equipment SIC codes decreased 
6.3%. The number of Form A certification 
statements in these submissions also decreased (by 
10.9%); unlike most TRl sectors where the number 
of Form A certification statements increased in 
1996. Table 9-12 provides TRI data for the 
electrical equipment sector for the two years. 



Table 9-11. Number of Forms Reporting Source Reduction Activity, 1996: Electrical Equipment, SIC Code 36 

Forms·Reporting Category of Source Reduction Activity 
Sonrce Redncbon Raw Surface 

Activities Good Spill Material Process Cleaning Preparabon Product 
SIC Total Percent of Operating Inventory and Leak Modifi- Modifi- and and Modifi-

Code Industry Forms All Forms Practices Control Prevention cations cations Degreasing Fimshmg cations 
Number Number Percent Number Number Number Number Number Number Number Number 

3612 Transformers, Except Electromc 90 12 133 7 0 0 1 2 2 4 1 
3613 SWitchgear & Sw1tchboani Apparatus 84 9 10 7 3 1 2 2 1 2 0 0 
3621 Motors & Generntors 191 53 277 24 3 8 11 5 3 8 3 
3624 Carbon & Grnphite Products 40 7 17 5 2 2 1 2 1 0 0 0 
3625 Relays & Industnal Controls 26 4 154 I 0 0 I I 1 0 0 
3629 Electncal Industnal Apparntus, nee* 25 7 28 0 2 0 0 3 4 0 0 0 
3631 Household Cookmg Eqmpment 26 7 269 1 0 0 I 4 0 I 1 
3632 Household Refngerntors & Freezers 64 6 94 0 0 0 6 0 0 3 0 
3633 Household Laundry Eqmpment 60 11 18 3 4 0 0 I 0 0 4 3 
3634 Electnc Housewares & Fans 28 5 179 1 0 2 0 2 0 0 0 
3635 Household Vacuum Cleaners 3 1 33 3 0 0 0 0 0 0 I 0 
3639 Household Appliances, nee* 45 9 200 3 0 0 I 5 I 1 0 
3641 Electnc Lamps 65 9 138 4 0 1 3 2 2 1 2 
3643 Current-carrymg Wmng Devices 80 17 213 10 4 1 3 2 2 0 2 
3644 Noncurrent-canymg Wmng DeVIces 42 7 167 5 0 2 I 0 2 I 0 
3645 Residential Lightmg Fixtures 15 3 200 0 0 0 0 0 1 2 2 
3646 Commercial Lightmg F1xtures 19 3 15 8 3 0 1 0 3 0 0 0 
3647 Velncular Lighting Equipment 16 I 63 0 0 0 I 0 1 0 0 
3648 L1ght1ng Eqmpment, nee* 18 1 56 0 0 0 0 0 0 0 I 
3651 Household Audio & V1deo Equipment 21 7 33 3 0 I 0 1 I 0 3 1 
3652 Prerecorded Records & Tapes 5 3 60 0 3 0 0 I I 1 0 0 
3661 Telephone & Telegraph Apparntus 15 1 6.7 0 0 0 0 0 1 0 0 
3663 Radio & 1V Commurucatlons EqUipment 27 2 74 0 0 0 0 I 0 I 0 
3669 Commumcatlons Equipment, nee* 13 4 30.8 2 1 0 4 3 0 0 2 
3671 Electron Tubes 70 14 20.0 8 0 I 0 3 3 0 2 
3672 Pnnted C1rcu!t Boanis 582 122 21.0 56 12 14 24 63 14 5 9 
3674 Semtconductors & Related Dev1ces 499 118 23.6 60 23 14 25 47 3 3 I 
3675 Electromc Capacitors 63 23 36 5 5 0 I 6 12 2 0 2 
3676 Electronic Reststors 12 6 50 0 4 0 0 2 4 2 0 0 
3677 Electromc Colis & Trnnsformers 23 2 87 2 0 0 0 0 0 0 0 
3678 Electromc Connectors 60 10 16 7 5 I 0 0 3 I 0 0 
3679 Electromc Components, nee* 194 50 25 8 27 3 2 12 20 II 1 3 
3691 Stornge Battenes lSI 63 34 8 49 6 20 1 17 1 0 5 
3692 Pnmary Batteries, Dry & Wet 55 21 38 2 12 1 5 2 14 1 2 0 
3694 Engme Electnca1 Eqmpment 42 7 16 7 4 2 0 1 I I 0 0 
3695 Magnetic & Optical Recordmg Media 39 13 33.3 9 0 I 3 6 0 0 0 
3699 Eleclncal Eqwpll\ent & Supplies, nee* 61 5 82 2 2 0 0 I 0 0 0 

Multiple Within SIC 36 212 39 18 4 16 6 3 12 14 2 0 8 
Invalid SIC Code w1tlnn SIC 36 10 2 20 0 1 0 0 0 1 0 0 0 

Total for SIC Code 36 3,121 684 219 335 68 79 131 244 60 41 48 

Note. Forms with more than one 4-chgit SIC code wtthm SIC code 36 are asstgned to the "multtple" category 
*nee not elsewhere classified 

On- and Off-site Releases 

From 1995 to 1996, on- and off-site releases 
increased by 3.2%, a net increase of 1.3 million 
pounds. This resulted primarily from a 60.1% 
increase in off-site releases (transfers to disposal) of 
6.0 million pounds. The increase reported in 
transfers to disposal of lead compounds in the 
printed circuit board industry (SIC code 3672) was 
6.4 million pounds (partly offset by decreases in 
other chemicals and SIC codes). 

Air emissions decreased by 19.6%, or 5.8 million 
pounds; reductions occurred in both fugitive and 
point-source emissions. The large percentage 
increase in surface water discharges-189.0%, or 
957,000 pounds-reflects an increase in discharges 
of nitrate compounds (902,000 pounds) reported in 
semiconductor manufacturing (SIC code 3674). 

Table 9-12 and Figure 9-11 summarize on- and off
site release data for electrical equipment 
manufacturing for 1995 and 1996. 
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Table 9-12. Comparison of TRI On-site and Off-site Releases, Other On-site Waste Management, and Transfers Off-site 
for Further Waste Management, 1995-1996: Electrical Equipment, SIC Code 36 

Change 

1995 1996 1995 to 1996 

Number Number Percent 

Total Facilities 1,271 1,233 -3.0 

TotalFonns 3,332 3,121 --6.3 

FonnRs 3,231 3,031 -6.2 

FonnAs 101 90 -10.9 

Pounds Pounds Percent 
On-site Relenses 
Total Air Emissions 29,526,026 23,753,157 -19 6 

Fugitive Air 7,617,276 6,351,489 -16 6 

Point Source Air 21,908,750 17,401,668 -20.6 

Surface Water Discharges 506,027 1,462,615 189.0 

Underground Injection 5 27 440.0 

On-site Land Releases 360,363 436,320 21.1 

Total On-site Releases 30,392,421 25,652,119 -15.6 

Off-site Releases 
Transfers Off-site to Disposal 10,063,276 16,113,258 60.1 

Total On- and Off-site Releases 40,455,697 41,765,377 3.2 

Other On-site Waste Management 
Recycled On-site 99,843,391 148,298,966 48 5 

Energy Recovery On-site 10,495,234 11,424,647 8.9 

Treated On-site 101,176,929 78,313,464 -22.6 

Total Other On-site Waste Management 211,515,554 238,037,077 12.5 

Transfers Off-site for Further Waste Management 
Transfers to Recycling 380,005,358 345,621,345 -90 

Transfers to Energy Recovery 10,500,554 8,084,043 -23.0 

Transfers to Treatment 9,026,805 7,294,538 -19 2 

Transfers to POTWs 11,589,298 10,998,130 -5.1 

Other Off-site Transfers 10,758 694,794 6,358 4 

Total Transfers Off-site for Further Waste Management 411,132,773 372,692,850 -93 

Note: On-site Relenses from Section 5 of Form Rand Off-site Releases from Sect10n 6 (transfers off-s1te to disposal) of Form R Other On-site Waste 
Managtment from Section 8 of Form R. Transfers Off-site for Further Waste Management from Section 6 (excluding transfers off-site to diSposal) of Form R. 
Br=kdow11 of Underground Injection and On-site Land Releases not required in 1995 Other Off-site Tnmsfers are transfers reported Without a valld waste 
m:magemcmt code. 
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Other On-site Waste Management 

Table 9-12 also gives 1995-1996 data for on-site 
waste management. On-site recycling increased by 
48.5 million pounds, which was 48.5%, more than 
twice the decrease in on-site treatment of 22.9 
million pounds, or 22.6%. The increase in on-site 
recycling arose largely from an increase of 46.1 
million pounds oflead compounds, reported in 
storage battery manufacturing (SIC code 3691 ). 

Energy recovery, the smallest waste management 
option in reporting in the electrical equipment 
sector, increased 929,000 pounds, or 8.9%. Overall, 
on-site waste management in this sector showed a 
26.5-million-pound increase, or 12.5%. 

Transfers Off-site for 
Further Waste Management 

All types of transfers off-site for further waste 
management (except those with invalid codes) 
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decreased from 1995 to 1996 in the electrical 
equipment sector. These data also appear on 
Table 9-12. The largest reduction in pounds 
occurred in reported transfers to recycling-34.4 
million pounds. This was a 9.0% reduction. The 
largest reduction in off-site transfers to recycling 
was in reporting of lead in the storage battery 
industry (SIC code 3691). As seen in the 
descriptions of facilities with large increases and 
decreases, later in this chapter, these were not the 
same facilities as reported increases in on-site 
recycling oflead compounds, mentioned above. 

Transfers to energy recovery decreased by 2.4 
million pounds (23.0%) and transfers to treatment 
by 1.7 million pounds (19.2%). The smallest 
decrease was reported in transfers to .POTW s, 
591,000 pounds or 5.1 %. The overall reduction in 
transfers off-site for further waste management was 
38.4 million pounds, or 9.3%. 

-100~------------------------------------------------~ 
Air Surface 

Water 
Underground 

Injection 
On-s1te 
Land 

Releases 

Transfers 
Off-s1te 

to Disposal 

Figure 9-11. Percentage Change in On-site and Off-site Releases, 1995-
1996: Electrical Equipment (SIC Code 36) 

Note On-site Releases from Section 5 of Form Rand Off-site Releases from Section 6 (transfers off-s1te to dtsposal) of Form R Breakdown of On-site Land 
Releases and Underground InJection not requrred m 1995 
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1988·1996 TRI Data 
for Electrical Equipment 

As explained in Chapter 3, comparisons from the 
1988 TRI baseline year to the current year rely on 
the list of"core" TRI chemicals that were 
reportable, with the same reporting definition, in all 
years. These multi-year comparisons also review 
only the data elements that were collected in all 
years, which excludes from this section any 
analysis that distinguishes RCRA subtitle C 
landfills from other land releases as well as analysis 
based on the types of underground injection wells. 
On-site waste management data and transfers off
site to recycling and to energy recovery have been 
collected only since 1991; these data are included, 
but cannot be compared across the full 1988-1996 
period. 

The number of forms reporting electrical equipment 
SIC codes dropped 37.6% from 1988 to 1996, as 
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presented in Table 9-13. On- and off-site releases 
of the 1988-1996 "core" chemicals decreased by 
74.6%, or 99.0 million pounds, and decreases 
occurred in all release media, as shown in 
Figure 9-12. Reductions were 16.2% in off-site 
releases (transfers to disposal) and 37.0% in on-site 
land releases. In all other release types, the 
percentage decrease was more than 80%. 

Other on-site waste management activities show 
increases and off-site transfers to recycling and 
energy recovery show decreases from 1994 to 1996. 
These data were not collected in 1988. 

For the full comparison period, 1988 to 1996, 
transfers to treatment decreased two thirds ( 66. 7%, 
or 11.3 million pounds), and transfers to POTWs 
by half ( 48.1 %, or 2.5 million pounds). 

As noted earlier in this chapter, production in this 
sector nearly doubled from 1988 to 1996, rising 

PJ.r Surface 
Water 

Underground 
Injection 

On-site Transfers 
Land Off-s1te 

Releases to Disposal 

Figure 9-12. Percentage Change in On-site and Off-site Releases, 1988-
1996: Electrical Equipment (SIC Code 36) 

Not~: Docs not in<:}ude delisted chemicals, c~umncals added in 1990, 1991, 1994, and 1995, and aluminum oxide, an1t1torua, hydrochlonc acid, and sulfuric acid On-site 
R~l~aSC$ from sectionS ofFonn Rand Off-s1tc Releases from section 6 (transfers off-s1te to diSpOsal) ofForm R Breakdown ofOn-stte Land Releases and Underground 
11\le<:l.i'oo nol required before 1996. 
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Table 9-13. Comparison of TRI On-site and Off~site Releases, Other On-site Waste Management, and Transfers Off-site 
for Further Waste Management, 1988 and 1994-1996: Electrical Equipment, SIC Code 36 

Change 
1988 1994 1995 1996 1988 to 1996 

Number Number Number Number Percent 

Total Facilities 1,634 1,213 1,157 1,147 -29.8 

Total Forms 4,047 2,688 2,586 2,524 -37.6 
FormRs 4,047 2,688 2,511 2,465 -39.1 
Form As NA NA: 75 59 NA 

Pounds Pounds Pounds Pounds Percent 
On-site Releases 
Total Air Emissions 114,527,670 28,729,995 23,256,608 18,866,942 -83 5 

Fugitive Air 34,327,953 6,067,827 5,265,968 4,501,128 -86.9 
Point Source Air 80,199,717 22,662,168 17,990,640 14,365,814 -82.1 

Surface Water Discharges 309,962 54,944 47,383 48,491 -84.4 
Underground Injection 36,999 0 5 27 -99.9 
On-site Land Releases 587,728 153,909 333,628 370,532 -37.0 

Total On-site Land Releases 115,462,359 28,938,848 23,637,624 19,285,992 -83.3 

Off-site Releases 
Transfers Off-site to Disposal 17,256,677 7,732,906 7,819,505 14,467,045 -16.2 

Total On- and Off-site Releases l32,7l9,036 36,671,754 31,457,129 33,753,037 -74.6 

Other On-site Waste Management 
Recycled On-site NA 96,159,323 97,970,855 145,834,353 NA 
Energy Recovery On-site NA 2,073,744 2,191,839 2,026,264 NA 
Treated On-site NA 47,183,395 51,213,177 51,682,275 NA 

Other On-site Waste Management NA 145,416,462 151,375,871 199,542,892 NA 

Transfers Off-site for Further Waste Management 
Transfers to Recycling NA 346,513,941 369,640,348 335,785,441 NA 
Transfers to Energy Recovery NA 9,301,907 9,342,647 7,046,203 NA 
Transfers to Treatment 16,894,091 7,156,203 6,379,829 5,617,617 -66.7 
Transfers to POTWs 5,297,962 2,523,844 2,713,929 2,750,887 -481 
Other Off-site Transfers 1,314,257 13,837 10,758 586,488 -55.4 

Total Transfers Off-site for Further Waste Management NA 365,509,732 388,087,511 351,786,636 NA 

Note: Does not mclude dehsted chenncals, chenncals added m 1990, 1991, 1994, and 1995, and alunnnum made, ammoma, hydrochlonc actd, and sulfunc actd 
On-site Releases from Secuon 5 of Form Rand Off-site Releases from Sechon 6 (t:mnsfers off-site to disposal) of Form R Other On-site Waste Management 
from Section 8 of Form R. Transfers Off-site for Further Waste Management from Section 6 (excludmg transfers. off-Stte to dtsposal) of Form R Breakdown of 
Underground InJection and On-Stte Land Releases not requued before 1996. For 1994-1996, Other Off-site Transfers are transfers reported wtthout a valtd waste 
management code For 1988, Other Off-site Transfers are t:mnsfers reported without a valtd waste management code or codes not requued to be reported m 1988 
NA: not reqwred to be reported m that year 

90.3% in that period; employment, declining in the 
late 1980s, has also grown. TRI facilities report 
absolute amounts of waste managed and of 
environmental releases, not adjusted for changes in 
production levels. Even with rapid growth in 
production in this sector, however, all categories of 

releases have been decreasing. One factor is the 
decrease in ozone-depleting chemicals, as the 
United States moved to ban their production in 
accordance with the Montreal Protocol. Production 
of 1,1, 1-trichloroethane, for example, was banned 
effective January 1, 1996. As described below, one 
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facility with large decreases in releases since 1988 
stopped using this chemical in 1992. Other 
facilities with large decreases also made process 
and equipment changes to eliminate or reduce use 
ofTRI chemicals. 

1988-1996 Data for Four-Digit 
Industries in Electrical Equipment 

Tables 9-14 through 9-16, summarize on- and off
site releases, other on-site waste management, and 
transfers off-site for further waste management for 
1988 and 1994-1996 for industries at the four-digit 
SIC code level within SIC code 36. 

On- and Off-site Releases 

The largest reduction in on- and off-site releases for 
1988-1996 was reported in the miscellaneous 
electronic components industry (SIC code 3679). 
This was a decrease of 31.8 million pounds or 
97 .3%. Air emissions in this industry totaled 31.3 
million pounds in 1988 and 517,000 pounds in 
1996; at the same time, off-site releases (transfers 
to disposal) decreased from 1.4 million pounds to 
332,000 pounds. The second largest reduction 
occurred in forms reporting multiple codes in SIC 
code 36. This was a reduction of 12.3 million 
pounds, or 85.5%. Most of the change for multiple 
codes occurred in air emissions (from 12.3 million 
pounds to 1. 7 million pounds), followed by off-site 
transfers (1.7 million pounds to 408,000 pounds). 

The miscellaneous electronic components industry 
(SIC code 3679) reported reductions in releases of 
12.0 million pounds of methyl ethyl ketone, 5.3 
million pounds of toluene, and 3.8 million pounds 
of dichloromethane. In this same industry, 
reductions of two ozone-depleting chemicals were 
3.5 million pounds ofFreon 113 and 2.5 million 
pounds of 1,1,1-trichloroethane. The only larger 
reported decrease of an ozone-depleting chemical 
was tl1at of the forms reporting multiple SIC codes 
in the electrical equipment sector: 3.2 million 
pounds of 1,1, !-trichloroethane. 
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Although the sector overall showed large decreases, 
three industries recorded increases from 1988 to 
1996. The largest was reported in manufacturing of 
printed circuit boards (SIC code 3672), 2.5 million 
pounds or 47.5%. Smaller increases were reported 
in manufacture of primary batteries, dry and wet 
(484,000 pounds, or 23.5%; SIC code 3692) and 
magnetic and optical recording media (214,000 
pounds, or 17.9%; SIC code 3695). All other 
industries had net decreases. 

Table 9-14 supplies on- and off-site release data for 
all four-digit SIC codes in the electrical equipment 
sector. 

Other On-site Waste Management 

Three electrical equipment industries reported 
decreases of more than 1 million pounds in other 
on-site waste management from 1994 to 1996. 
(These data were not collected in 1988.) They were 
electronic capacitors (SIC code 3675), with a 2.6-
million-pound reduction, or 38.3%; residential 
lighting fixtures (SIC code 3645), with 1.4 million 
pounds, or 49.6%; and miscellaneous electronic 
components (SIC code 3679), with 1.0 million 
pounds, or 20. 7%. These were decreases in on-site 
recycling and/or on-site treatment. 

By far the largest increase was reported in 
manufacturing of storage batteries (SIC code 3691 ). 
This was an increase of 38.1 million pounds or 
58.0%. This increase occurred in on-site recycling. 
The next largest increase was 5.1 million pounds 
for manufacture of primary batteries, dry and wet 
(SIC code 3692), an increase of 107.3%, which 
reflected increases in on-site recycling and on-site 
treatment. 

On-site waste management data for industries in 
SIC code 36 appear in Table 9-15. 

Transfers Off-site for Further Waste 
Management 

Table 9-16 presents data on transfers off-site for 
further waste management, for the 1988-1996 
period, for four-digit SIC codes in SIC code 36. 



Table 9-14. TRIOn-site and Off-site Releases by 4-digit SIC Code, 1988 and 1994-1996: Electrical Equipment. SIC Code 36 

On-site Releases 
Off-site 

Releases 

Surface Total Transfers Total On-
SIC Total Air Water Underground Releases On-stte Off-site to and Off-site 
Code Industry Year Emissions Discharges Injection to Land Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3612 Transformers, .Except Electrontc 96 1,032,444 19 0 9,457 1,041,920 246,650 1,288,570 
95 1,092,601 31 0 6,005 1,098,637 118,098 1,216,735 
94 974,330 226 0 6,071 980,627 294,244 1,274,871 
88 2,540,195 3 0 250 2,540,448 469,894 3,010,342 . 

3613 Switchgear & Switchboard Apparatus 96 116,583 4,895 0 506 121,984 40,840 162,824 
95 165,447 2,848 0 10 168,305 38,215 206,520 
94 268,662 3,696 0 1,255 273,613 13,948 287,561 
88 1,103,264 10,076 0 0 1,113,340 297,104 1,410,444 

3621 Motors & Generators 96 2,408,579 113 5 3,462 2,412,159 98,778 2,510,937 
95 2,580,307 143 0 49,835 2,630,285 112,559 2,742,844 
94 3,154,781 139 0 2,169 3,157,089 77,208 3,234,297 
88 5,900,349 1,020 0 1,563 5,902,932 567,069 6,470,001 

3624 Carbon & Graph1te Products 96 328,576 258 0 5 328,839 11,225 340,064 
95 215,309 256 0 715 216,280 6,807 223,087 
94 90,182 256 0 21,208 111,646 29,928 141,574 
88 603,714 1,038 0 750 605,502 134,344 739,846 

3625 Relays & Industnal Controls 96 50,368 10 0 0 50,378 4,588 54,966 
95 53,328 20 0 0 53,348 2,775 56,123 
94 90,177 270 0 0 90,447 3,169 93,616 
88 619,180 510 0 684 620,374 47,932 668,306 

3629 E1ectncal Industnal Apparatus, nee* 96 93,486 421 0 10 93,917 62,649 156,566 
95 47,947 194 0 0 48,141 61,645 109,786 
94 109,079 297 0 0 109,376 17,397 126,773 
88 642,290 314 0 0 642,604 208,795 851,399 

3631 Household Cookmg Equtpment 96 80,830 268 0 0 81,098 69,869 150,967 
95 228,518 254 0 0 228,772 47,369 276,141 
94 1,017,589 5 0 0 1,017,594 80,081 1,097,675 
88 1,062,677 500 0 0 1,063,177 97,831 1,161,008 . 

3632 Household Refrigerators & Freezers 96 1,084,455 0 0 0 1,084,455 4,900 1,089,355 
95 1,989,246 0 0 0 1,989,246 7,140 1,996,386 
94 2,136,246 0 0 0 2,136,246 5,273 2,141,519 
88 5,044,610 790 0 500 5,045,900 37,518 5,083,418 

3633 Household Laundry Equipment 96 1,626,116 411 0 98,688 1,725,215 161,947 1,887,162 
95 2,011,979 505 0 85,321 2,097,805 115,690 2,213,495 
94 1,941,740 198 0 0 1,941,938 121,759 2,063,697 
88 2,375,306 1,236 0 948 2,377,490 990,450 3,367,940 

3634 Electnc Housewares & Fans 96 555,621 110 0 760 556,491 1,250 557,741 
95 568,829 60 0 10 568,899 6,735 575,634 
94 542,669 120 0 0 542,789 11,888 554,677 
88 945,962 167 0 0 946,129 219,916 1,166,045 

3635 Household Vacuum Cleaners 96 17,255 0 0 0 17,255 500 17,755 
95 31,200 0 0 0 31,200 750 31,950 
94 70,719 0 0 0 70,719 1,250 71,969 
88 122,350 0 0 0 122,350 0 122,350 

3639 Household Apphances, nee* 96 604,044 259 0 0 604,303 205,107 809,410 
95 529,684 5 0 0 529,689 59,295 588,984 
94 827,029 5 0 0 827,034 49,500 876,534 
88 I 420 752 0 0 0 1 420 752 98 900 I 519 652 

Note On-site Releases from Secti.On 5 of Form Rand Off-site Releases from Section 6 (trartsfers off-srte to dtsposal) of Form R Fonns Wtth more than one-4-digit 
SIC code Wttinn SIC code 36 are ass1gned to the "multtple" category 
*nee: not elsewhere classified 
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Table 9·14 • TRI On-site and Off-site Releases by 4-dlgit SIC Code, 1988 and 1994-1996: Electrical Equipment, 
SIC Code 36, Continued 

Off-site 
On-site Releases Releases 

Surface Total Transfers 
SIC Total Air Water Underground Releases On-site Off-site to 
Code Industry Year Emissions DIScharges Injection to Land Releases Disposal 

Pounds Pounds Pounds Pounds Pounds Pounds 

3641 Electric Lamps 96 2,362,734 2 0 0 2,362,736 607,775 
95 2,768,629 I 0 0 2,768,630 712,037 
94 2,607,271 4 0 0 2,607,275 542,353 
88 2,586,244 252 0 0 2,586,496 987,998 

3643 Cum:nt-carrylng Wiring Devices 96 143,164 505 0 361 144,030 233,140 
95 336,882 250 0 1,420 338,552 317,699 
94 374,038 5 0 520 374,563 220,595 
88 1,236,848 4 0 57,948 1,294,800 221,824 

3644 Noncuncnt-carrying Wiring Devices 96 298,675 18 0 600 299,293 7,100 
95 369,291 16 0 1,200 370,507 69,894 
94 447,411 5 0 2,000 449,416 163,250 
88 1,822,413 1,500 0 340 1,824,253 209,363 

3645 Residential Lighting Fixtures 96 153,7ll 0 0 0 153,711 5,900 
95 193,305 0 0 0 193,305 9,900 
94 299,153 0 0 0 299,153 11,150 
88 526,165 69 0 0 526,234 12,787 

3646 Commercial Lighting Fixtures 96 227,393 0 0 0 227,393 250 
95 326,421 0 0 0 326,421 500 
94 439,603 0 0 0 439,603 0 
88 605,259 0 0 0 605,259 46,062 

3647 Vehicular Lighting Equipment 96 65,519 0 0 0 65,519 16,754 
95 197,214 15 0 0 197,229 18,724 
94 413,238 15 0 0 413,253 18,576 
88 511,911 22 0 0 511,933 108,087 

3648 Lightlna Equipment, nee• 96 31,858 2,030 0 0 33,888 59,300 
95 26,890 500 0 0 27,390 52,867 
94 56,248 505 0 5 56,758 64,734 
88 213,393 0 0 0 213,393 250 

36Sl Household Audio & Vtdeo Equtpment 96 320,881 250 0 0 321,131 2,604 
95 276,023 250 0 0 276,273 3,574 
94 681,368 250 0 0 681,618 2,866 
88 1,127,888 500 0 0 1,128,388 179,630 

3652 Prerecorded Records & Tapes 96 5,479 0 0 10 5,489 5,081 
95 ll,837 0 0 0 11,837 11 
94 94,489 0 0 0 94,489 11 
88 105,446 0 0 0 105,446 6,983 

3661 Telephone & Telegraph Apparatus 96 122,372 5 0 0 122,377 4,006 
95 125,422 1 0 0 125,423 616 
94 158,195 1 0 0 158,196 463 
88 5,179,394 4,186 0 0 5,183,580 160,892 

3663 Radio &. TV Communications 
Equipment 96 10,580 0 0 255 10,835 5 

95 29,465 0 0 5 29,470 0 
94 82,757 0 0 5 82,762 3,900 
88 687,045 1 0 250 687,296 19,631 

3669 Communications Equipment, nee• 96 28,676 0 0 0 28,676 7,248 
95 88,642 0 0 0 88,642 3,832 
94 172,329 2 0 0 172,331 5,047 
88 1,055,561 0 0 0 1,055,561 48,931 

Total On· 
and Off-site 

Releases 
Pounds 

2,970,511 
3,480,667 
3,149,628 
3,574,494 

377,170 
656,251 
595,158 

1,516,624 

306,393 
440,401 
612,666 

2,033,616 

159,611 
203,205 
310,303 
539,021 

227,643 
326,921 
439,603 
651,321 

82,273 
215,953 
431,829 
620,020 

93,188 
80,257 

121,492 
213,643 

323,735 
279,847 
684,484 

1,308,018 

10,570 
11,848 
94,500 

112,429 

' 126,383 
126,039 
158,659 

5,344,472 

10,840 
29,470 
86,662 

706,927 

35,924 
92,474 

177,378 
1,104,492 

Note: On·sile R~lel!St's from Section 5 of Form R and Off-site Releases from Section 6 (trarJSfers off-stte to disposal) of Form R. Forms wtth more than one-4-dtgtt 
SIC code within SIC code36 ru:e assigned to the "multiple" category 
•nee: not ciSC\\hcreclassified. 
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Table 9-14. TRIOn-site and Off-site Releases by 4-dlgit SIC Code, 1988 and 1994-1996: Electrical Equipment, SIC 
Code 36, Continued 

Off-site 
On-site Releases Releases 

Surface Total Transfers Total On-
SIC Total Air Water Underground Releases On-site Off-site to and Off-site 
Code Industry Year Emissions Discharges Injection to Land Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3671 Electron Tubes 96 342,577 4,636 0 5 347,218 331,828 679,046 
95 887,629 3,529 0 0 891,158 870,176 1,761,334 
94 1,670,238 6,418 0 0 1,676,656 1,376,579 3,053,235 
88 1,235,312 4,850 0 0 1,240,162 619,788 1,859,950 

3672 Printed Crrcmt Boards 96 498,264 14,909 10 4,487 517,670 7,133,555 7,651,225 
95 454,263 9,678 0 15,571 479,512 636,779 1,116,291 
94 637,708 8,528 0 48,251 694,487 503,891 1,198,378 
88 3,033,962 1,475 0 0 3,035,437 2,151,232 5,186,669 

3674 Sem1conductots & Related Dev1ces 96 809,320 7,708 12 28,706 845,746 613,912 1,459,658 
95 829,321 9,707 5 12,010 851,043 471,308 1,322,351 
94 1,119,864 14,896 0 15,250 1,150,010 713,761 1,863,771 
88 6,097,631 30,025 36,749 500 6,164,905 1,099,248 7,264,153 

3675 Electromc Capacitors 96 873,970 1,270 0 37,448 912,688 638,487 1,551,175 
95 1,484,227 1,682 0 2,266 1,488,175 653,543 2,141,718 
94 1,765,353 2,080 0 10,820 1,778,253 578,618 2,356,871 
88 4,013,553 165,166 0 66,590 4,245,309 1,077,784 5,323,093 

3676 Electromc Resistors · 96 41,453 0 0 0 41,453 38,479 79,932 
95 159,982 0 0 0 159,982 18,499 178,481 
94 264,378 0 0 0 264,378 8,544 272,922 
88 1,452,771 0 0 250 1,453,021 16,388 1,469,409 

3~77 E1ectromc Coils & TrarJSfonners 96 120,729 5 0 0 120,734 1,750 122,484 
95 138,843 1 0 250 139,094 1,500 140,594 
94 97,088 1 0 251 97,340 10,575 107,915 
88 267,968 0 0 0 267,968 6,320 274,288 

3678 E1ectromc Connectors 96 153,904 75 0 2,025 156,004 26,446 182,450 
95 278,037 88 0 4,640 282,765 34,150 316,915 
94 337,142 338 0 8,650 346,130 42,471 388,601 
88 2,179,847 850 0 250 2,180,947 110,048 2,290,995 

3679 E1ectromc Components, nee* 96 516,758 275 0 18,230 535,263 332,226 867,489 
95 815,653 108 0 1!5 815,876 248,913 1,064,789 
94 993,152 227 0 2,306 995,685 291,483 1,287,168 
88 31,276,241 16,139 0 11,020 31,303,400 1,372,209 32,675,609 

3691 Storage Battenes 96 143,291 3,191 0 67,486 213,968 577,262 791,230 
95 129,859 2,518 0 126,374 258,751 823,725 1,082,476 
94 129,856 3,781 0 260 133,897 250,450 384,347 
88 684,391 5,713 0 19,590 709,694 1,059,371 1,769,065 

3692 Pnmary Battenes, Dry & Wet 96 333,129 224 0 0 333,353 2,210,035 2,543,388 
95 401,190 175 0 45 401,410 1,467,033 1,868,443 
94 384,430 185 0 35 384,650 1,467,952 1,852,602 
88 1,122,297 87 0 0 1,122,384 936,965 2,059,349 

3694 Engine E1ec!rlcal Eqmpment 96 175,118 0 0 68,693 243,811 105,717 349,528 
95 246,065 0 0 167 246,232 90,341 336,573 
94 248,699 0 0 158 248,857 107,292 356,149 
88 2,159,811 I 0 7,737 2,167,549 570,180 2,737,729 

3695 Magnettc & Op!lcal Recordmg Med1a 96 1,236,187 1,000 0 26,818 1,264,005 139,443 1,403,448 
95 1,417,216 3,905 0 24,649 1,445,770 202,482 1,648,252 
94 1,675,427 255 0 33,100 1,708,782 192,902 1,901,684 
88 1,114,752 750 0 0 1,115,502 74,435 1,189,937 

Note On-site Releases from Section 5 of Form Rand Off-site Releases from Section 6 (trarJSfers off-s1te to dlsposal) of Form R Fonns w1th more than 
one-4-dlgJt SIC code witlun SIC code 36 are asstgned to the "multiple" category. 
*nee: not elsewhere classified. 
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.pter9-TRI Data for E/ectr/ce/ Equipment 

Table 9-14. TRIOn-site and Off-site Releases by 4-digit SIC Code, 1988 and 1994-1996: Electrical Equipment, 
SIC Code 36, Continued 

Off-site 
On-site Releases Releases 

Surface Total Transfers Total On-
SIC Total Air Water Underground Releases On-site Off-site to and Off-site 

Code Industr,y Year Emissions Discharges Injection to Land Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

3699 Elcxtrieal Equipment & Supplies, nee• 96 138,250 582 0 2,010 140,842 51,675 192,517 
95 171,487 550 0 3,010 175,047 58,327 233,374 
94 292,497 795 0 1,260 294,552 64,200 358,752 
88 1,732,072 13,595 0 250 1,745,917 245,564 1,991,481 

Multiple within SIC Code 36 96 1,666,709 5,042 0 510 1,672,261 408,014 2,080,275 
95 1,464,316 10,076 0 10 1,474,402 473,668 1,948,070 
94 1,940,660 ll,l67 0 265 1,952,092 376,956 2,329,048 
88 12,276,889 8,411 0 418,058 12,703,358 1,677,000 14,380,358 

Invalid SIC Code within SIC 36 96 47,884 0 0 0 47,884 750 48,634 
95 ll4,104 17 0 0 114,121 2,329 116,450 
94 124,200 274 0 70 124,544 8,642 133,186 
88 7,841,957 40,712 250 250 7,883,169 1,067,954 8,951,123 

Total for SIC Code 36 96 18,866,942 48,491 27 370,532 19,285,992 14,467,045 33,753,037 
95 23,256,608 47,383 5 333,628 23,637,624 7,819,505 31,457,129 
94 28,729,995 54,944 0 153,909 28,938,848 7,732,906 36,671,754 
88 114,527,670 309,962 36,999 587,728 ll5,462,359 17,256,677 132,719,036 

Note: On-site Releases from Section S of Form Rand Off-site Releases from Section 6 (transfers off-stte to dtsposa1) of Form R Forms wtth more than one-4-
digit SIC code within SIC code 36 are assigned to the "multiple" categocy. 
•nee: not elsewhere classified. 

(Some transfer types were not collected prior to 
1991.) The largest decrease from 1994-1996 
appeared in manufacture of storage batteries (SIC 
code 3691), a 13.9-million-pound reduction (5.7%). 
This was primarily a reduction in off-site recycling. 
The telephone and telegraph apparatus industry (SIC 
code 3661) had a decrease of3.3 million pounds or 
91.6%. On-site recycling also accounted for the 
largest portion of this reduction. Three other 
industries had decreases of more than 1 million 
pounds: miscellaneous electronic components (SIC 
code 3679), 1.8 million pounds or 23.3%; engine 
electrical equipment (SIC code 3694), 1.7 million 
pounds or 54.4%; semiconductors (SIC code 3674), 
1.4 million pounds or 20.8% 

The largest increase in transfers off-site for further 
waste management was reported in the printed 
circuit board industry (SIC code 3672), and this was 
2.8 million pounds, or 12.6%. An increase in this 
industry in off-site recycling more than offset 
smaller reductions other off-site transfer types. Five 
industries reported increases of 1.5 million to 2.0 
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million pounds: electron tubes (SIC code 3671), 2.0 
million pounds; miscellaneous communications 
equipment (SIC code 3669), 1.8 million pounds; 
miscellaneous lighting equipment (SIC code 3648), 
1.8 million pounds; the multiple-SIC-code 
category, 1.8 million pounds; and electronic 
connectors (SIC code 3678), 1.5 million pounds. 

Facilities with Large Increases 
and Decreases in Releases, 1988-1996 

The facility with the largest increases in on- and 
off-site releases for 1988 to 1996, Duracell USA in 
Lancaster, South Carolina (SIC code 3692), 
reported an increase of zinc compounds and 
manganese compounds totaling 587,000 pounds. 
The Duracell plant manufactures AA and AAA 
alkaline batteries. Zinc and manganese are the 
primary electrolytic components of alkaline 
batteries. Dqracell attributes the increases to 
significant increases in production. The net 
increase for the facility between 1991 and 1996 
was 559,000 pounds. 



~r 9- TRI Data for Electrical Equtpm.;8 

Table 9-15. TRI Other On-site Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Electrical Equipment, SIC 
Code36 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 

Code Industry Year On-site On-site On-site Management 
Pounds Pounds Pounds Pounds 

3612 Transformers, Except Electromc 96 63,568 0 276,040 339,608 
95 63,518 0 138,421 201,939 
94 40,810 0 195,563 236,373 
88 NA NA NA NA 

3613 Swttchgear & Switchboard Apparatus 96 0 0 259,795 259,795 
95 0 0 406,774 406,774 
94 11,900 0 397,486 409,386 
88 NA NA NA NA 

3621 Motors & Generators 96 168,540 0 467,659 636,199 
95 176,079 0 257,677 433,756 
94 191,108 0 327,835 518,943 
88 NA NA NA NA 

3624 Carbon & Graplute Products 96 7,550 0 1,962,834 1,970,384 
95 6,700 0 1,009,100 1,015,800 
94 5,600 0 1,438,000 1,443,600 
88 NA NA NA NA 

3625 Relays & Industrial Controls 96 0 0 24,624 24,624 
95 1,000 0 13,075 14,075 
94 1,500 0 45,745 47,245 
88 NA NA NA NA 

3629 Electrical Industrial Apparatus, nee* 96 1,816 666 0 2,482 
95 0 0 2,492 2,492 
94 23,530 0 12,180 35,710 
88 NA NA NA NA 

3631 Household Cooking Equipment 96 4,040 0 2 4,042 
95 9,500 0 2 9,502 
94 7,300 0 0 7,300 
88 NA NA NA NA 

3632 Household Relhgerators & Freezers ':/6 16,000 0 122,190 138,190 
95 539,580 0 127,143 666,723 
94 465,000 0 0 465,000 
88 NA NA NA NA 

3633 Household Laundry Eqmpment 96 140,253 0 425,633 565,886 
95 227,108 0 480,821 707,929 
94 230,212 0 448,620 678,832 
88 NA NA NA NA 

3634 Electric Housewares & Fans 96 0 0 70,000 70,000 
95 0 0 48,000 48,000 
94 0 0 102,440 102,440 
88 NA NA NA NA 

3635 Household Vacuum Cleaners 96 206 0 0 206 
95 838 0 0 838 
94 5,062 0 0 5,o62 
88 NA NA NA NA 

3639 Household Appliances, nee* 96 112,750 42,000 105,600 260,350 
95 121,931 0 0 121,931 
94 119,500 0 1,600 121,100 
88 NA NA NA NA 

Note Data from Section 8 of Form R Forms wtth more than one-4-dtgtt SIC code wtthin SIC code 36 are assigned to the "rnulttple" category 
*nee: not elsewhere classtfied 
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.. ptor 9- TRI Data for Electrical Equipment 

Table 9·15. TRI Other On-site Wa$i>le Management by 4-digit SIC Code, 1988 and 1994-1996: Electrical Equipment, SIC 
Code 36. Continued 

Energy Total Other 
SIC Recycled Recovery Treated On·site Waste 

Code Industry Year On·site On-site On·site Management 
Pounds Pounds Pounds Pounds 

36-41 Ele;:lric Lamps 96 371,942 0 ' 799,381 1,171,323 
95 104,048 0 490,066 594,114 
94 201,6ll 0 595,228 796,839 
88 NA NA NA NA 

3643 Current-carrying Wiring Devices 96 2,481,048 0 203,841 2,684,889 
95 1,487,977 0 60,854 1,548,831 
94 1,045,082 0 228,541 1,273,623 
88 NA NA NA NA 

36-44 Noncurrent-carrying Wiring Devices 96 3,655,373 37,895 426,709 4,ll9,977 
95 3,343,886 31,066 392,319 3,767,271 
94 81,573 16,423 330,734 428,730 
88 NA NA NA NA 

36-45 Residential Lighting Fixtures 96 1,472,680 0 0 1,472,680 
95 2,337,476 0 0 2,337,476 
94 2,922,282 0 0 2,922,282 
88 NA NA NA NA 

36-46 Commercial Lighting Fixtures 96 0 0 168,917 168,917 
95 0 0 184,506 184,506 
94 7,958 0 110,437 118,395 
88 NA NA NA NA 

3647 Vehicular Lighting Equipment 96 0 0 46,000 46,000 
95 18,197 0 46,000 64,197 
94 33,737 0 37,485 71,222 
88 NA NA NA NA 

36-48 Lighting Equipment, nee* 96 0 0 76,000 76,000 
95 0 0 58,000 58,000 
94 0 0 0 0 
88 NA NA NA NA 

3651 Household Audio & Video Equipment 96 63,458 0 0 63,458 
95 125,771 0 36,000 161,771 
94 93,980 0 70,800 164,780 
88 NA NA NA NA 

3652 Prereoorded Records & Tapes 96 0 0 527 527 
95 0 0 639 639 
94 0 0 10,784 10,784 
88 NA NA NA NA 

36(l1 Telephone & Telegraph Apparatus 96 0 0 0 0 
95 495 0 0 495 
94 32,234 0 0 32,234 
88 NA NA NA NA 

3663 Radio & TV Communications Equipment 96 116,171 0 0 116,171 
95 56,976 0 0 56,976 
94 71,437 0 0 71,437 
88 NA NA NA NA 

3669 Communications Equipment, ne<:* 96 28,388 0 310 28,698 
95 40,796 0 260 41,056 
94 199,478 0 15,007 214,485 
88 NA NA NA NA 

Note: Dala from Section 8 of Form R. Forms with more than one-4-dtgit SIC code w1thin SIC code 36 are asstgned to the "multiple" category. 
•nee: not elK where classified. 
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Chapter 9- TRI Data for Electrical 

Table 9·15. TRI Other On-site Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Electrical Equipment, SIC 
Code 36, Continued 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 

Code Indnstry Year On-site On-site On-site Management 
Pounds Pounds Pounds Pounds 

3671 Electron Tubes 96 3,264,095 0 4,636,398 7,900,493 
95 5,316,048 0 3,163,795 8,479,843 
94 2,139,252 0 1,864,807 4,004,059 
88 NA NA NA NA 

3672 Pnnted Cll'Cutt Boards 96 1,889,041 614,656 4,018,166 6,521,863 
95 112,494 438,057 3,081,769 3,632,320 
94 953,082 297,084 5,495,759 6,745,925 
88 NA NA NA NA 

3674 Semiconductors & Related Devices 96 448,850 81,600 21,448,053 21,978,503 
95 398,600 598,000 20,207,926 21,204,526 
94 291,563 431,804 16,551,542 17,274,909 
88 NA NA NA NA 

3675 Electronic Capacttors 96 1,634,437 0 2,535,839 4,170,276 
95 1,155,140 0 5,717,687 6,872,827 
94 1,260,555 0 5,499,504 6,760,059 
88 NA NA NA NA 

3676 Electronic RestStors 96 43,797 0 32,000 75,797 
95 160,360 0 0 160,360 
94 170,840 0 0 170,840 
88 NA NA NA NA 

3677 Electroruc Colis & Transformers 96 8,624 0 0 8,624 
95 8,000 0 0 8,000 
94 3,000 0 0 3,000 
88 NA NA NA NA 

3678 Electromc Connectors 96 101,608 0 1,017,609 1,119,217 
95 112,759 0 976,721 1,089,480 
94 103,820 0 872,028 975,848 
88 NA NA NA NA 

3679 Electromc Components, nee* 96 1,116,486 1,249,447 1,633,781 3,999,714 
95 1,370,828 1,083,416 1,450,610 3,904,854 
94 1,567,718 1,289,703 2,186,473 5,043,894 
88 NA NA NA NA 

3691 Storage Batteries 96 103,783,022 0 165,873 103,948,895 
95 57,163,908 0 1,630,740 58,794,648 
94 65,108,048 0 700,224 65,808,272 
88 NA NA NA NA 

3692 Primary Battenes, Dry & Wet 96 9,567,891 0 329,452 9,897,343 
95 8,187,830 0 80,000 8,267,830 
94 4,772,958 0 810 4,773,768 
88 NA NA NA NA 

3694 Engine Electrtcal Equipment 96 242,400 0 17,829 260,229 
95 810,544 0 25,464 836,008 
94 981,882 0 8,725. 990,607 
88 NA NA NA NA 

Note: Data from Secuon 8 ofFonn R. Fonns with more than one-4-digtt SIC code wtthin SIC code 36 are assigned to the "muluple" category 
*nee: not elsewhere classified. 
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11.-:!r••r 9- TRJ Data tor Electrical Equipment 

Table 9-15. TRI Other On-site Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Electrical Equipment, SIC 
Code 36, Continued 

Energy Total Other 
SIC Recycled Recovery Treated On-site Waste 

Code Industry Year On-site On-site On-site Management 
Pounds Pounds Pounds Pounds 

3695 Magnetic & Optical Recording Medta 96 14,062,691 0 7,515,655 21,578,346 
95 12,665,555 0 8,298,602 20,964,157 
94 12,285,166 0 7,694,313 19,979,479 
88 NA NA NA NA 

3699 Electrical Equipment & Supplxes, nee* 96 13,063 0 757,807 770,870 
95 17,675 0 619,664 637,339 
94 70,580 0 577,600 648,180 
88 NA NA NA NA 

Multiple within SIC Code 36 96 954,565 0 2,130,016 3,084,581 
95 1,829,238 41,300 2,197,288 4,067,826 
94 659,965 38,730 1,351,125 2,049,820 
88 NA NA NA NA 

Invalid SIC Code within SIC 36 96 0 0 7,735 7,735 
95 0 0 10,762 10,762 
94 0 0 12,000 12,000 
88 NA NA NA NA 

Total for SIC Code 36 96 145,834,353 2,026,264 51,682,275 199,542,892 
95 97,970,855 2,191,839 51,213,177 151,375,871 
94 96,159,323 2,073,744 47,183,395 145,416,462 
88 NA NA NA NA 

Note: Data from Section 8 ofFonn R. Fonns with more than one-4-digit SIC code within SIC code 36 are assigned to the "multiple" category. 
•nee: not elsewhere classified. 

Increases in releases by SIC code 36 facilities are 
relatively small, compared to the other industry 
sectors presented in this 1996 TRI Public Data 
Release. The second, third, and fourth facilities for 
increased releases in the electrical equipment sector 
reported an average increase of about 446,000 
pounds. 

3M in Hutchinson, Minnesota (SIC code 3679), 
ranked first in decreases of releases (14.2 million 
pounds) due in large part to reductions in the 
amount of methyl ethyl ketone (MEK) in point 
source air emissions. This facility manufactures 
sticky and magnetic tape. MEK is used as a solvent 
in the magnetic tape coating process. The reduction 
was achieved by installing carbon-bed type solvent 
recovery units that allow for the recovery and reuse 
ofMEK, as well as the utilization of thermal 
oxidation. 
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Hadco Corporation in Derry, New Hampshire (SIC 
code 3679 in 1988), ranked second in decreases of 
releases with a net reduction of 2.3 million pounds. 
Hadco, a producer of printed wiring boards, 
reported a reduction of 1.9 million pounds 
(combined fugitive and point source air emissions) 
in dichloromethane (methylene chloride). The 
chemical was used as a cleaning agent in the 
manufacturing process. The facility reduced 
methylene chloride releases by installing activated 
carbon vapor recovery units and then wholly 
eliminated its use by substituting an aqueous 
cleaning solution. Hadco was a participant in 
EPA's Excellence in Leadership program, or 
Project XL. The project's goal is to "allow the EPA, 
state environmental agencies and regulated sources 
to develop and implement alternative strategies that 
replace or modify regulatory requirements, produce 
superior environmental performance, and promote 



Table 9-16. TRI Transfers Off-site for Further Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Electrical 
Equipment, SIC Code 36 

Total Transfers 
Transfers Other Off-site for 

SIC Transfers tpEnergy Transfers to Transfers Off-site Fnrther Waste 
Code Industry Year to Recycling Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

3612 Transformers, Except Electromc 96 5,721,472 104,576 3,588 871 0 5,830,507 
95 6,519,476 101,036 1,530 4,405 0 6,626,447 
94 6,066,543 101,976 13,516 1,794 0 6,183,829 
88 NA NA 127,135 4,502 18,911 NA 

3613 Switchgear & Swttchboard Apparatus 96 8,139,717 2,323 40,723 64,932 0 8,247,695 
95 8,809,254 3,000 22,632 104,250 0 8,939,136 
94 8,594,021 3,499 59,824 150,630 0 8,807,974 
88 NA NA 129,594 30,622 0 NA 

3621 Motors & Generators 96 9,260,470 225,377 43,705 15,486 0 9,545,038 
95 9,089,006 229,205 40,644 70,310 0 9,429,165 
94 9,618,271 232,286 44,362 1,390 0 9,896,309 
88 NA NA 344,488 6,066 287,389 NA 

3624 Carbon & Graphite Products 96 201,050 13,280 2,990 601 0 217,921 
95 ll5,029 33,900 3,197 1,086 0 153,212 
94 220,187 25,260 2,964 1,114 0 249,525 
88 NA NA 15,982 1,000 13,973 NA 

3625 Relays & Industnal Controls 96 1,186,663 1,384 15,504 50 0 1,203,601 
95 890,447 0 13,950 274 0 904,671 
94 665,599 5,650 22,166 4,210 0 697,625 
88 NA NA 44,348 7,666 0 NA 

3629 Electrical Industrial Apparatus, nee* 96 1,243,891 100,907 6,?53 12,346 0 1,363,697 
95 1,452,418 88,760 7,096 15 0 1,548,289 
94 1,355,252 77,043 1,228 10 0 1,433,533 
88 NA NA 235,577 3ll 0 NA 

3631 Household Cooking Equipment 96 246,086 750 2,000 2,860 0 251,696 
95 333,450 16,813 3,010 9,420 0 362,693 
94 235,960 ll4,761 8,900 8,019 0 367,640 
88 NA NA 24,697 1,000 23,130 NA 

3632 Household Refrigerators & Freezers 96 1,005,926 272,447 530 14,889 0 1,293,792 
95 862,751 298,413 4,778 1,419 0 1,167,361 
94 737,408 220,800 1,841 12,503 0 972,552 
88 NA NA 801,758 125,023 1,210 NA 

3633 Household Laundry Equipment 96 647,221 49,991 2,025 192,288 0 891,525 
95 786,494 100,432 2,899 131,500 0 1,021,325 
94 702,909 132,409 3,370 85,962 0 924,650 
88 NA NA 476,033 83,363 250 NA 

3634 Electric Housewares & Fans 96 486,293 2,444 0 3,200 0 491,937 
95 277,630 8,344 0 21,005 0 306,979 
94 280,100 8,439 0 32,090 0 320,629 
88 NA NA 50,929 15,661 9,784 NA 

3635 Household Vacuum Cleaners 96 48,100 0 250 5 0 48,355 
95 49,466 0 0 11 0 49,477 
94 46,000 0 14,880 15 0 60,895 
88 NA NA 15,500 3,400 0 NA 

3639 Household Appliances, n~* 96 389,451 47,750 2,970 1,755 0 441,926 
95 485,997 15,055 1,770 1,000 0 503,822 
94 490,828 7,522 2,129 755 0 501,234 
88 NA NA 53,907 87,398 0 NA 

Note Transfers Off-site for Further Waste Management from Section 6 (exc1udmg transfers off-stte to disposal) of Form R. Forms with more than one-4-d!gtt 
SIC code witlun SIC code 36 are asSigned to the "Iunlttple" category. 
*nee: not elsewhere classified 
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Table 9·16. TRI Transfers Off-site for Further Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Electrical 
Equipment, SIC Code 36, Continued 

Total Transfers 
Transfers Other Off-site for 

SIC Transfers to Energy Transfers to Transfers Off-site Further Waste 
Code Industry Year to ReeyeUng Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

3641 :Electric Lamps 96 1,125,452 56,515 191,633 4,211 0 1,377,811 
95 1,352,351 70,145 243,992 2,347 0 1,668,835 
94 1,215,699 72,615 140,690 454 0 1,429,458 
88 NA NA 153,212 26,809 145,860 NA 

3643 Current-carrying Wiring Devices 96 2,895,782 0 33,316 11,296 4 2,940,398 
95 4,173,187 0 39,138 63,680 0 4,276,005 
94 3,770,883 0 35,710 79,547 0 3,886,140 
88 NA NA 177,619 44,031 93,669 NA 

36« Noll(;urrcnt-carrying Wiring Devices 96 1,039,784 54,362 4,261 49,350 0 1,147,757 
95 985,199 66,249 3,153 829 0 1,055,430 
94 591,395 77,197 1,504 7,961 0 678,057 
88 NA NA 166,735 8,142 94 NA 

3645 Residential Lighting Fixtures 96 5,338 2,590 4,800 250 0 12,978 
95 5,ll0 750 4,800 505 0 11,165 
94 11,500 9,650 3,750 1,005 0 25,905 
88 NA NA 39,589 1,000 0 NA 

3646 Commercial Lighting Fixtures 96 19,677 10,515 2,530 750 0 33,472 
95 11,881 11,240 4,150 0 0 27,271 
94 1,100 4,269 1,650 0 0 7,019 
88 NA NA 65,916 0 352 NA 

3647 Vehicular Lighting Equipment 96 51,597 29,215 7,150 1,000 0 88,962 
95 68,302 24,450 10,070 1,265 0 104,087 
94 91,647 37,167 13,210 265 0 142,289 
88 NA NA 53,314 77,476 750 NA 

3648 Lighting Equipment, nee* 96 4,183,734 0 2,055 750 0 4,186,539 
95 3,567,875 0 1,250 250 0 3,569,375 
94 2,369,875 0 250 15 0 2,370,£40 
88 NA NA 50,000 817 0 NA 

3651 Household Audio &:. Video Equipment 96 419,171 40,995 17,469 1,497 0 479,132 
95 740,290 37,302 17,065 17,363 0 812,020 
94 681,148 29,278 22,130 20,765 0 753,321 
88 NA NA 160,610 182,700 8,000 NA 

3652 Prerecorded Records &:. Tapes 96 88,397 3,707 715 284 0 93,103 
95 59,161 480 862 276 0 60,779 
94 69,833 445 1,512 285 0 72,075 
88 NA NA 3,777 755 0 NA 

3661 Telephone&:. Telegraph Apparatus 96 294,672 5,800 I 17 0 300,490 
95 2,991,074 591 6 83 0 2,991,754 
94 3,577,617 0 2,365 15,748 0 3,595,730 
88 NA NA 219,059 210,319 0 NA 

3663 Radio&:. TV Communications Equipment 96 17,463 0 500 0 0 17,963 
95 9,686 0 4,032 5 0 13,723 
94 167,775 250 6,387 305 0 174,717 
88 NA NA 11,250 18 0 NA 

3669 Communications Equipment, nee* 96 2,691,945 9,985 7,875 1,260 0 2,711,065 
95 1,845,751 10,413 39,562 1,755 0 1,897,481 
94 758,153 15,863 101,209 15,005 0 890,230 
88 NA NA 132,064 27,59! 0 NA 

Note: Transfers Off-site for Further Waste Management from Section 6 (excludmg transfers off-s1te to disposal) of Form R. Forms w1th more than one-4-dlgtt 
SIC code within SIC code 36 are assigned to the "muluple" category. 
*nee: not elsewhere classified. 

366 



Chapter 9- TRI Data for E~trical Equ/pm~ 
Table 9-16. TRI Transfers Off-site for Further Waste Management by 4-dlgit SIC Code, 1988 and 1994-1996: Electrical 
Equipment, SIC Code 36, Continued 

Total Transfers 
Transfers Other Off-site for 

SIC Transfers to Energy Transfers to Transfers Off-site Further Waste 
Code Industry }"ear to Recycling Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

3671 Electron Tubes 96 6,419,546 277,142 357,620 138,779 0 7,193,087 
95 4,890,466 223,267 528,922 106,771 0 5,749,426 
94 3,985,905 97,110 967,716 172,033 0 5,222,764 
88 NA NA 230,454 171,358 0 NA 

3672 Pnnted Circuit Boards 96 21,313,781 1,558,887 1,180,153 648,451 48,228 24,749,500 
95 19,930,674 78,901 860,448 557,342 10,008 21,437,373 
94 17,553,901 2,548,298 1,446,880 436,657 0 21,985,736 
88 NA NA 1,862,200 1,054,009 16,680 NA 

3674 Semiconductors & Related Devices 96 895,619 2,449,368 1,031,589 1,055,726 0 5,432,302 
95 1,007,532 3,175,066 1,402,859 1,076,161 0 6,661,618 
94 1,188,983 3,207,714 1,485,020 966,940 13,832 6,862,489 
88 NA NA 3,442,518 699,728 317,503 NA 

3675 Electronic Capacitors 96 2,315,804 271,400 967,190 320,293 0 3,874,687 
95 2,603,302 363,785 1,403,824 320,041 0 4,690,952 
94 2,270,813 105,825 1,083,874 182,100 0 3,642,612 
88 NA NA 899,073 351,141 125,924 NA 

3676 Electromc Resistors 96 122,488 4,543 41,110 0 0 168,141 
95 216,881 17,300 14,224 0 0 248,405 
94 213,622 22,469 34,635 3 0 270,729 
88 NA NA 237,733 3 84,646 NA 

3677 Electronic Coils & Transformers 96 252,178 1,400 9,781 0 0 263,359 
95 571,950 10,224 . 11,901 0 0 594,075 
94 126,155 3,832 7,665 0 0 137,652 
88 NA NA 32,027 0 71,799 NA 

3678 Electroruc Connectors 96 4,758,385 18,727 15,617 8,635 0 4,801,364 
95 5,364,519 49,790 4,717 6,538 0 5,425,564 
94 3,157,635 80,078 41,844 11,642 0 3,291,199 
88 NA NA 304,723 94,662 750 NA 

3679 Electronic Components, nee* 96 5,488,055 172,384 104,568 28,509 250 5,793,766 
95 6,475,888 163,773 99,557 72,560 750 6,812,528 
94 7,171,275 103,950 113,960 -162,210 0 7,551,395 
88 NA NA 2,421,331 827,062 35,015 NA 

3691 Storage Battenes 96 227,476,604 20,344 1,051,662 2,580 0 228,551,190 
95 254,486,447 33,679 28,619 1,401 0 254,550,146 
94 242,362,170 21,126 61,117 1,825 0 242,446,238 
88 NA NA 587,702 21,482 250 NA 

3692 Primary Batteries, Dry & Wet 96 1,901,008 12,680 77,493 1,125 0 1,992,306 
95 3,698,528 5,895 138,514 502 0 3,843,439 
94 1,654,045 83,869 286,249 258 0 2,024,421 
88 NA NA 235,855 440 0 NA 

3694 ~ngine Electrical EqUipment 96 1,371,739 18,689 11,270 2,090 0 1,403,788 
95 3,195,127 205,498 5,748 2,321 0 3,408,694 
94 3,045,622 12,853 18,329 939 0 3,077,743 
88 NA NA 166,940 6,764 900 NA 

' 
3695 Magnetic & Optical Recording Media 96 277,653 952,735 127,440 3,327 0 1,361,155 

95 391,963 964,890 31,839 23,276 0 1,411,968 
94 503,432 1,500,145 31,498 93,037 0 2,128,112 
88 NA NA 365,807 71,227 0 NA 

Note Transfers Off-site for Further Waste Management from Sect:ton 6 (excludmg transfers off-site to disposal) of Form R. Fonns with more than one-4-digit 
SIC code withm SIC code 36 are assigned to the "mu1t:tple" category. 
*nee: not elsewhere classified 
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Table 9-16. TRI Transfers Off-site for Further Waste Management by 4-digit SIC Code, 1988 and 1994-1996: Electrical 
Equlpmentt SIC Code 36, Continued 

Total Transfers 
Transfers Other Off-site for 

SIC Transfers to Energy Transfers to Transfers Off-site Further Waste 
Code Industry Year to Recycling Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

3699 ElcctricaJ Equipment & Supplies, nee* 96 1,749,593 250 4,083 1,508 0 1,755,434 
95 2,254,592 545 9,430 151 0 2,264,718 
94 2,514,616 3,070 13,140 277 0 2,531,103 
88 NA NA 144,655 93,649 1,300 NA 

Multiple within SIC Code 36 96 20,004,515 252,741 244,898 159,906 538,006 21,200,066 
95 18,884,686 2,933,456 1,369,641 113,802 0 23,301,585 
94 18,009,035 335,189 1,010,779 56,037 5 19,411,045 
88 NA NA 1,295,495 862,817 10,384 NA 

Invalid SIC Code within SIC 36 96 29,121 0 0 10 0 29,131 
95 186,508 0 0 10 0 186,518 
94 437,029 0 47,950 39 0 485,018 
88 NA NA 1,114,485 97,950 45,734 NA 

Total for SIC Code 36 96 335,785,441 7,046,203 5,617,617 2,750,887 586,488 351,786,636 
95 369,640,348 9,342,647 6,379,829 2,713,929 10,758 388,087,511 
94 346,513,941 9,301,907 7,156,203 2,523,844 13,837 365,509,732 
88 NA NA 16,894,091 5,297,962 1,314,257 NA 

Nolt: Transfe1rs Off-site for Further Waste Management from Section 6 (excluding transfers off-s1te to dlsposal) of Form R Forms With more than one-4-dlgtt 
SIC code within SIC code 36 are assigtiCd to the "multiple" category. 
•nee: notclsev.hcreclassific:d. 

greater accountability to stakeholders. Under 
[Project XL], the EPA [allowed] Hadco to 
demonstrate that its metal-rich sludge can be safely 
reclaimed without all of the strict regulatory 
controls imposed by law and that the experiment 
will yield substantial economic and environmental 
benefits." (EPA Web site, http://www.epa.gov/ 
regionO llpr/files/pr092997 d.html) Hadco attributes 
much of its reduction in releases to participation in 
Project XL. 

The third facility for decreased releases was Lucent 
Technologies, Inc., in North Andover, 
Massachusetts (SIC code 3661 in 1988). A 
corporate mandate to eliminate ozone depleters and 
chlorinated solvents led to the facility's release 
reduction and eventual elimination of 1,1, 1-
trichloroethane by 1992. The chemical was used as 
a developer in a photo-lithography process to 
manufacture hybrid integrated circuits for 
teleconununications equipment. The facility had an 
overall reduction in releases of 1. 7 million pounds 
between 1988 and 1996. 
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The Bureau of Engraving, Inc., in Minneapolis, 
Minnesota, was the fourth largest decreaser in 
releases (1.38 million pounds). In 1988, the facility 
reported exactly the same amounts of 
chloromethane (SIC code 3679 in 1988 and no 
code reported in 1996) and dichloromethane (SIC 
code 3675 in 1988 and no code reported in 1996). 
The facility said that the 1988 reporting for 
chloromethane was an error and may represent 
double-counting of reported amounts for 
dichloromethane. This facility manufactures 
printed circuit boards and stopped using 
dichloromethane (methylene chloride) in 1992. The 
chemical, used as a cleaning agent, was replaced 
with a pumice cleaning rinse. 

Fifth for decreases was Whirlpool Corporation in 
Fort Smith, Arkansas (SIC code 3632) with a net 
reduction of 1.36 million pounds. The Whirlpool 
facility, which manufactures refrigerators, painted 
the steel refrigerator cabinets on site, resulting in 
large air emissions of toluene (used as a paint
thinning agent). Between 1988 and 1989, this 



process was taken off-line and only pre-painted 
cabinets were received, resulting in a 764,000-
pound decrease in air emissions of toluene from 
this facility. 

Other Apparent Increases and Decreases in 
Releases, 1988-1996 

In the TRI database, there are other facilities with 
large apparent increases and decreases, which have 
been identified as reporting errors or plant closures. 
Because these are errors or plant closures and not 
actual changes in the data, these facilities are not 
discussed in detail here. There is one such facility 
in the electrical equipment sector: 

Thomson Consumer Electronics, Dunmore, 
Pennsylvania, increase of 6. 7 million pounds, 
reporting error. 

1991-1996 Waste Management 
Data for Electrical Equipment 

Table 9-17 summarizes on- and off-site waste 
management data for the electrical equipment 
sector for 1991, when TRI began collecting this 
information, and the three most recent years (1994-
1996). Total production-related waste decreased 
from 663.9 million pounds to 612.2 million pounds 
from 1991 to 1996, a decrease of7.8%. During this 
period, on-site waste management decreased from 
280.8 million pounds to 199.5 million pounds, or 
28.9%. At the same time, off-site waste 
management increased from 312.6 million pounds 
to 386.2 million pounds (23.5%). In both cases, 
change in the quantities recycled was the largest 
factor. Reporting of quantities released decreased 
by two thirds (62.5%) over this period, from 70.5 
million pounds to 26.4 million pounds. 

Figure 9-13 shows the percentage changes for on
and off-site waste management types. 

As production-related waste has increased in the 
electrical equipment sector's reporting to TRI in the 
more recent years, recycling on-site and off-site 
have also increased, while off-site treatment and 
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quantities released have continued to decline. These 
developments suggest some progress in improved 
waste management options, as called for in the 
waste management hierarchy (explained in Chapter 
2). Several facilities attribute their large reported 
increases to production increases and to new 
production as operations came on-line, as described 
below. This is consistent with the remarkable level 
of growth in this sector, compared to U.S. 
manufacturing overall, as noted at the beginning of 
this chapter. At the same time, however, production 
decreases have also been cited to explain reductions 
in reported quantities. 

Facilities with Large Increases and 
Decreases in Waste Management, 1991-1996 

All five facilities for increases in production-related 
waste from 1991 to 1996 were lead storage battery 
manufacturers (SIC code 3691). Exide Corporation 
facilities ranked as the first (Salina, Kansas, 24.5 
million pounds); third (Bristol, Tennessee, 15.2 
million pounds); and fourth (Manchester, Iowa, 
13.7 million pounds). The Salina facility increased 
on-site recycling oflead. compounds by 22.0 
million pounds. The increase is due to the 
installation of a ''re-melt pot" used to recycled lead 
chips that are left over from the battery 
manufacturing process. The increase at the Bristol 
facility consisted of 15.1 million pounds of lead 
compounds. This facility, a new plant, did not go 
into production until 1994, and thus there were no 
data for the facility in comparison year 1991. The 
Manchester facility had an increase of 10.8 million 
pounds in on-site recycling and a 2.6-million
pound increase in off-site recycling. The increase is 
attributed to a substantial increase in production. 
An increase in the amount of lead sent to an off-site 
smelter for recycling also contributed to the 
reported increase in off-site recycling. 

Johnson Controls Battery facilities are ranked 
second and fifth for increases in production-related 
waste. The number two facility is actually a 
warehouse (San Antonio, Texas, 19.6 million 
pounds) and was not operational until the summer 
of 1995. This warehouse stores used lead-acid 

369 



~pter 9- TRJ Date for Electrical Equipment 

Table 9·17. TRI Waste Management Data, 1991, 1994-1996: Electrical Equipment, SIC Code 36 

Waste Management Activity 1991 1994 1995 1996 
Pounds Pounds Pounds Pounds 

Qn-~i!~ Wast~ M&mngement 
Recycled On-site 220,655,709 96,198,523 97,975,655 145,834,353 
Energy Recovery On-site 874,367 2,073,744 2,191,839 2,026,264 
Treated On-site 59,297,721 47,183,395 51,213,177 51,682,275 

Total On-site Waste Management 280,827,797 145,455,662 151,380,671 199,542,892 

Qf:E.~jte W~te Mangg!aJlent 
Recycled Off-site 292,457,523 341 ,856,348 391,101,969 371,277,615 
Energy Recovery Off-site 9,542,531 9,807,798 9,326,881 6,987,062 
Treated Off-site 10,582,423 9,539,582 9,409,191 7,928,674 

Total Off-site Waste Management 312,582,477 361,203,728 409,838,041 386,193,351 

Quantity Released On- and Off-site 70,508,528 40,412,712 30,824,661 26,418,498 

Total Production-related Waste 663,918,802 547,072,102 592,043,373 612,154,741 

Non· Production-related Waste 710,695 59,944 169,133 30,797 

' 
Change Change Change 

Waste Management Activity 1994-1995 1995-1996 1991-1996 
Percent Percent Percent 

Qn·§i!~ Wast!:\l ManD,iement 
Recycled On-site 1.8 48.8 -33.9 
Energy Recovery On-site 5.7 -7.6 131.7 
Treated On-site 8.5 0.9 -12.8 

Total On-site Waste Management 4.1 31.8 -28.9 

QfE-llilS! Wast~ MMagement 
Recycled Off-site 14.4 -5.1 27.0 
Energy Recovery Off-site -4.9 -25.1 -26.8 
Treated Off-site -1.4 -15.7 -25.1 

Total Off-site Waste Management 13.5 -5.8 23.5 

Quantity Released On- and Off-site -23.7 -14.3 -62.5 

Total Production-related Waste 8.2 3.4 -7.8 

Non- Production-related Waste 182.2 -81.8 -95.7 

Note: Does not include delisted chemicals, chemicals added in 1994 and 1995, anunonia, hydrochlonc actd, and sulfuric actd. Data from Sectlon 8 ofFonn R 
(Current Year, Colunm B) of year indicated. 
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Figure 9-13. Percentage Change in Quantities of TRI Chemicals in 
Waste, 1991-1996: Electrical Equipment (SIC Code 36) 

Note: Does not mclude dehsted chemicals, chellllcals added m 1994 and 1995, ammonia, hydrochloric actd, and sulfunc actd Data from Section 8 of Form R 
(Current Year, ColUillll B) of year mdicated 

battery cores and ships them to smelters for 
recycling; 19.4 million pounds oflead compounds 
were reported as recycled off-site in 1996. Because 
the facility was not in operation until 1995, there 
were no data for comparison year 1991. The 
number five facility (St. Joseph, Missouri) reported 
an 11.4-million-pound increase in off-site recycling 
oflead compounds (99.5% of the overall increase). 
This battery manufacturing plant noted that several 
regulations, all passed since 1991, have essentially 
put many such facilities out of the business of 
recycling lead on-site. The cost of obtaining 
permits and monitoring under several 
environmental regulations made it impractical for 
many lead storage battery manufacturers to operate 
secondary smelters for recycling lead compounds, 
according to this facility. Regulations cited 

included the Boiler Industrial Furnace rule of 
RCRA, Owner/Operator of a Hazardous Waste 
Treatment, Storage, or Disposal Facility provisions, 
and the Point Source Discharge (PSD) rule under 
the Clean Air Act. 

The top facility in decreases of production-related 
waste was IBM in Endicott, New York (SIC code 
3672). The facility reported a total decrease of 49.9 
million pounds, more than 35 million of which 
were reported as reductions in 1,1,1-
trichloromethane and dichloromethane. There were 
no reported amounts of either chemical in any 
category of production-related waste in 1996. 

The second and third facilities for decreases are 
lead storage battery manufacturers (SIC code 
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3691 ). Johnson Controls Battery in Geneva, Illinois 
(ranked second) reduced reporting of production
related waste by 34.7 million pounds. The facility 
had large decreases in both on-site recycling (10 
million pounds) and off-site recycling (24.7 million 
pounds) oflead compounds. Douglas Battery 
Manufacturing Company in Winston-Salem, North 
Carolina (ranked third), reported a total decrease of 
30.6 million pounds, 30.3 million pounds of which 
were due to a drop in the amount of lead 
compounds recycled off-site. In addition to 
declining production levels between 1991 and 
1996, the Douglas facility attributed part of the 
change to an improvement in a process involving 
the use of a lead oxide paste. As a result, smaller 
amounts oflead compounds are left over and sent 
off-site for recycling. 

The fourth facility, Dover Electronics Company in 
Conklin, New York (SIC code 3679), reported a 
reduction of 26.1 million pounds. All of this 
decrease was due to a drop in the amount of 
tetrachloroethylene used as a degreaser in the 
production of multi-layered ceramic substrates used 
in circuit board construction. The facility no longer 
manufactures the ceramic substrates and no longer 
uses tetrachloroethylene. No amount of the 
chemical was reported in 1996. 

Other Apparent Increases and Decreases in 
Production·Related \Vaste, 1991-1996 

In the TRI database, there are other facilities with 
large apparent increases and decreases, which have 
been identified as reporting errors or plant closures. 
Because these are errors or plant closures and not 
actual changes in the data, these facilities are not 
discussed in detail here. There is one such facility 
in the electrical equipment sector: 

Johnson Controls Battery, Louisville, Kentucky, 
decrease of 19.3 million pounds, plant closure. 

Facilities Contacted for Explanations 
(alphabetical by facility): 

3M, Hutchinson, Minnesota: Mike Bennett, March 
23, 1998 (explanation provided) 
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Bureau of Engraving, Inc., Minneapolis, 
Minnesota: Bill Curry, March 23, 1998 
(explanation provided) 

Douglas Battery Manufacturing Company, 
Winston-Salem, North Carolina: AI Csontos, March 
24, 1998 (explanation provided) 

Dover Electronics Company, Conklin, New York: 
James O'Brien, March 23, 1998 (explanation 
provided) 

Duracell USA, Lancaster, South Carolina: Jeff 
Johnston, March 24, 1998 (explanation provided) 

Exide Corporation, Bristol, Tennessee: Norman 
Enix, March 23, 1998 (explanation provided) 

Exide Corporation, Manchester, Iowa: Gary Drees, 
March 23, 1998 (explanation provided) 

Exide Corporation, Salina, Kansas: Tina 
Ziegelmeier, March 23, 1998 (explanation 
provided) 

Hadco Corporation, Derry, New Hampshire: Ron 
Blanchette, March 23, 1998 (explanation provided) 

ffiM, Endicott, New York (no explanation 
provided) 

Johnson Controls Battery, Geneva, illinois (no 
explanation provided) 

Johnson Controls Battery, Louisville, Kentucky: 
Debbie Hastings, March 23, 1998 (explanation 
provided) 

Johnson Controls Battery, San Antonio, Texas: Iris 
Williams, March 23, 1998 (explanation provided) 

Johnson Controls Battery, St. Joseph, Missouri: 
Cary Mans, March 23, 1998 (explanation provided) 

Lucent Technologies, Inc., North Andover, 
Massachusetts: Anne Reynolds, March 23, 1998 
(explanation provided) 

Thomson Consumer Electronics, Dunmore, 
Pennsylvania: Bob Murray, April20, 1998 
(explanation provided) 

Whirlpool Corporation, Fort Smith, Arkansas: Scott 
Horton, March 24, 1998 (explanation provided) 
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Sources 

Executive Office of the President, Office of Management and Budget, Standard Industrial Classification Manual, 1987: 
Standard Industrial Classification (SIC) codes and industry descriptlons. 

US. Industry & Trade Outlook '98, DRI/McGraw Hill, Standard & Poorls, and U.S. Department of Commerce, 
International Trade Administration, 1998: economic analyses, also provides some information on environment and 
industrial processes for selected mdustries. 

U.S. Census Bureau, 1996 Annual Survey of Manufactures: Statistics for Industry Groups and Industries, M96(AS)-1, 
February 1998 <http://www.census.gov/prod/www/titles.html#mm>: value of shipments and employment. 
Supplemental data from U.S. Census Bureau <http://www.census.gov> for some industries. 

U.S. Envrronmental Protection Agency, Office of Enforcement and Compliance Assurance, Office of Compliance, Profile 
of the Electronics and Computer Industry, Sector Notebook-Project, EPA/310-R-95-002, September 1995 
<http://es.epa.gov/oecalsector/index.html>: industry processes and technologies, pollutant sources, and selected 
economic data. 
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Chapter10 

Toxics Release Inventory Data 
for Federal Facilities 

A Look at the Federal 
Facilities Reporting to 
TRI 

Facilities owned and operated by Federal agencies 
are required to report to TRI, regardless of Standard 
Industrial Classification (SIC) code. In 1993, 
President Clinton signed Executive Order 12856, 
which mandated that Federal facilities report to 
TRI starting with the 1994 reporting year. The 
Executive Order also directs each Federal agency to 
achieve an agency-wide reduction of 50% in on
site releases and off-site transfers to treatment and 
disposal by 1999, based on their 1994 TRl 
reporting. It encourages Federal facilities to use 
source reduction wherever practicable to achieve 
their reductions. 

Box 10-1 lists the Federal agencies that have 
facilities reporting to TRl. Because the Department 
of Defense has the most facilities and dominates 
the TRl reporting by Federal facilities, this chapter 
considers the facilities reporting in each defense 
agency as a separate entity. 

While most Federal facilities began reporting to 
TRI for the 1994 reporting year, the Department of 
Energy (DOE) instructed its facilities to begin 
filing TRI reports for 1993, a year earlier than 
mandated by the Executive Order. In addition, 
since 1987 (the first TRl reporting year), facilities 
owned by the Federal government but operated by 
private contractors have had to report to TRl if they 
met the reporting thresholds. These contractors are 
still required to report, even after 1994. The reports 
from the Federal government agencies are entered 
into the TRl database, but the reports for these 
facilities from the private contractors are not, in 
order to avoid duplication. 

1996 TRI Data for Federal 
Facilities 

For the 1996 reporting year, 133 Federal facilities 
from 13 Federal agencies submitted 378 reports to 
TRl. Table 10-1 summarizes TRl data for these 
Federal agencies. Of the forms stibmitted by 
Federal facilities, 7.4% (28) were Form A 
certification statements, certifying that a facility's 
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Box 10-1. Federal Agencies Reporting to TRI 

Federal Agencies Reporting to TRI 

Department of Defense (DOD) 
Air Force 
Army 
Defense Logistics Agency (DLA) 
Marines 
Navy 

Army Cotps of Engineers (Corp) 
Department of Agriculture (Agriculture) 
Department of Energy (DOE) 
Department of Health and Human Sexvices (IDIS) 
Department of Interior (Interior) 
Department of Justice (DOJ) 
Department of Transportation (001) 
Department of Treasury (Treasury) 
Department of Veterans Affairs (VA) 
Environmental Protection Agency (EPA) 
National Aeronautics and Space Administration (NASA) 
Tennessee Valley Authority (TV A) 
U.S. Enrichment Cotporation (USEC) 

total annual reportable amount of a TRI 
chemical was less than 500 pounds for the 
year and that the facility did not manufacture, 
process, or otherwise use more than 1 million 
pounds. (The Form A certification statement 
is explained in Chapter 1.) 

The Department of Defense (DOD) had the 
largest number of facilities reporting, 74 or 
55.6% of the total. DOD facilities accounted 
for 65.3% of the Federal facility forms, with 
247. The Department of Energy had the next 
largest number of facilities with 19 facilities 
(14.3%) and 52 forms (13.8%). Within DOD, 
the Army had the most facilities with 31 
(41.9% of all DOD facilities). 

As shown in Table 10-1, Air Force facilities 
ranked first for total on~ and off-site releases 
but third for total production-related waste. 
Total releases from Air Force facilities were 
2.1 million pounds {31. 7% of the Federal 
facilities' total), and total production-related 
waste was 2.7 million pounds {5.7% of the 
Federal facilities' total). Army facilities 

Table 10-1. Summary ofTRIInformatlon by Agency, 1996: Federal Facilities 

TOfal Total Total Total Transfers Total Non-
On-111d Production· Total Total On-and Total Other Off-site for Production- Production-
Ott'·SIIC! rclattd Total Total On-site Off-site Off-site On-site Waste Further Waste related related 
Rtlcalti Waste A&ency Facilities Forms Form As Releases Releases Releases Management Management Waste Waste 
!tank Rank Number Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Dept. of Defense 74 247 18 3,428,786 599,877 4,028,663 20,389,006 5,486,838 29,756,235 96,155 
l 3 Air Foree 19 64 7 1,983,113 80,029 2,063,142 294,100 381,249 2,689,218 60,311 
2 I Army 31 lOS 9 665,507 208,526 874,033 18,709,920 4,220,984 23,757,167 35,804 
14 6 Del' ease Lo;isues Ascocy 1 5 0 4,854 0 4,854 1,184,803 0 1,189,657 0 

' 10 Mncs 7 22 0 165,652 90,541 256,193 0 288,236 526,279 40 
l 4 Navy 16 51 2 609,660 220,781 830,441 200,183 596,369 1,593,914 0 

13 16 Army Corps of Engineers 2 3 0 9,210 0 9,210 1,575 180 10,955 0 
6 II Depc. of Agriculture 8 11 0 605,480 0 605,480 57,600 250 663,530 68 
4 5 Depc. ofEneraY 19 52 2 740,637 1,174 741,811 732,432 31,011 1,534,559 8,289 
16 12 Depc. ofHealth and Human Services 1 1 0 0 750 750 43,000 0 43,900 450 
lS IS Dept, oflnrcnor 4 5 2 4,772 0 4,772 0 0 16,173 0 
II 13 IXpt. or Justice 2 2 0 11,605 0 11,605 0 0 23,305 0 
10 14 Dept. ofTl'liiiSportatlort 1 2 0 19,600 1,0% 20,696 0 0 19,600 0 
9 2 Dept, ofTreasuzy 8 IS 1 57,287 9,350 66,637 120 13,743,208 13,848,646 0 
11 17 Environmental Protection Agency I 2 0 17 0 17 0 0 17 0 
7 s National AeronautiCS and Space 7 24 3 327,182 320 327,502 429,188 246,121 794,021 2,801 

Admm. 
12 II Tennessee Valley Authonty 4 6 1 10,071 0 10,071 52,500 12,226 74,797 0 
$ 7 U.S. En.nchmcnt Corporation 2 8 1 675,204 230 675,434 122,400 0 806,080 0 

Toea! for Federal Facilities 133 378 28 5,889,8.51 612,797 6,502,648 21,827,821 19,519,834 47,591,818 107,763 

Nou:: On·sltc Releases from SectionS of Form R. On-site Waste Management from Sectmn 8 ofForm R Off-site Releases from SectiOn 6 (transfers off-stte 
lo disposal) ofFonn R. Total Transfers Off-site for Further Waste Management from Section 6 ( excludmg transfers off-sxte to disposal) ofForm R Total 
Production-related Waste sums Section 8 (Current Year, Column B) ofFormR, except Non-production-related Waste (remedtal catastroplnc mctdents) 
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reported much larger amounts of other on-site 
waste management and, therefore, much larger 
amounts of total production-related waste, ranking 
first in both these categories. Army facilities 
reported 18.7 million pounds of chemicals 
managed on-site (85.7% of the total managed on
site by Federal facilities) and 23.8 million pounds 
of total production-related waste (49.9% of the 
total). 

Facilities belonging to the Navy accounted for the 
largest amounts of off-site releases (transfers off
site to disposal), with 221,000 pounds (36.0% of 
the total). Facilities reporting from the Department 
of Treasury accounted for 70.4% (13.7 million 
pounds) of the total transfers off-site for further 
waste management. 

On- and Off-site Releases -

Two-thirds (66.0%) of all on- and off-site releases 
reported by Federal facilities were air emissions, 
4.3 million pounds out of 6.5 million pounds of 
total releases (see Table 10-2 and Figure 10-1). Air 
Force facilities reported the largest air emissions, 
1.9 million pounds, which was 44.1% of total air 

Ch-r 10- TR/ Data for Federal Fac/lltle~ 
Transfers Off"site 

to Disposal 
Other On"stte 9.4% 

10.5% 

RCRASubbtle C 
Landfills 

0.4% 

UIJ, Class 11-V 
Wells 

5.9% 

Air 

UIJ,Ciass I 
Wells=O 

Figure 1 0·1. Distribution of TRI On-site and 
Off-site Releases, 1996: Federal Facilities 

Note: On-site Releases from Section 5 ofFonn R Off-site Releases from 
Section 6 (transfers off-site to d1sposal) of Form R UIJ =underground 
uuection. 

emissions from Federal facilities. (See Figure 10-2) 
This is not surprising since a number of the Air 
Force installations are large facilities engaged in 
aircraft repair and maintenance, using volatile 
chemicals to clean parts and strip paint. 

Table 10-2. TRIOn-site and Off-site Releases, 1996: Federal Facilities 
Oft;. site 

On-site Land Releases Releases 
Surfaee Undereround Injection RCRA Other On- Total Transfers Total On· 

Total Air Water Class I Class ll-V Subtitle C site Land On-site Off-site to & Off-site 
Agency Emissions Discharges Wells Wells Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Dept of Defense 3,060,551 341,430 0 0 23,516 3,289 3,428,786 599,877 4,028,663 
Air Force 1,895,706 87,366 0 0 0 41 1,983,113 80,029 2,063,142 
Anny 413,931 248,587 0 0 0 2,989 665,507 208,526 874,033 
Defense Logtstlcs Agency 4,854 0 0 0 0 0 4,854 0 4,854 
Mannes 165,625 27 0 0 0 0 165,652 90,541 256,193 
Navy 580,435 5,450 0 0 23,516 259 609,660 220,781 830,441 

Army Corps ofEngtneers 3,910 300 0 0 0 5,000 9,210 0 9,210 
Dept of Agnculture 10 0 0 0 0 605,470 605,480 0 605,480 
Dept ofEnergy 196,948 27,461 0 505,541 0 10,687 740,637 1,174 741,811 
Dept of Health and Human Servtces 0 0 0 0 0 0 0 750 750 
Dept oflntenor 750 4,017 0 0 0 5 4,772 0 4,772 
Dept ofJustice 10,305 1,300 0 0 0 0 11,605 0 11,605 
Dept ofTransportatlon 19,600 0 0 0 0 0 19,600 1,096 20,696 
Dept ofTreasuzy 280 107 0 0 0 56,900 57,287 9,350 66,637 
Envu:orunenta1 Protection Agency 17 0 0 0 0 0 17 0 17 
National Aeronautics and Space Admm 327,182 0 0 0 0 0 327,182 320 327,502 
Tennessee Valley Authonty 335 9,736 0 0 0 0 10,071 0 10,071 
U S Ennchment Corporation 674,953 251 0 0 0 0 675,204 230 675,434 

Note On-site Releases from Section 5 ofFonn R. Off-site Releases froni Section 6 (off-site transfers to disposal) ofFonnR 
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Figure 10-2. TRIOn-site and Off-site Releases, 1996: 
Federal Facilities (Agencies with Largest Totals) 

Note: Ou.,lte Releases from Section 5 ofForm R. Off-site Releases from Section 6 (off-site transfers off-stteto disposal) UIJ =underground injection. 

All other categories of releases were less than 
700,000 pounds total. Nearly all releases from U.S. 
Department of Agriculture facilities were on-site 
releases to land, which were 605,000 pounds 
(accounting for 85.9% of total land releases). Of 
the more than 600,000 pounds of off-site releases 
(transfers off-site to disposal}, Department of 
Defense facilities accounted for 97 .9%, with Navy 
and Army facilities each representing one-third of 
that total. Department of Energy facilities reported 
all of the releases to underground wells (503,000 
pounds). Surface water discharges were a total of 
385,000 pounds with Army facilities accounting for 
64.6% of the total. 
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Other On-site Waste Management 

Recycling was the largest on-site waste 
management method used by Federal facilities, 
with 12.2 million pounds (55.8%), followed by 
treatment with 9.7 million pounds (44.2%). Very 
little (7, 700 pounds) on-site energy recovery was 
reported. On-site waste management data appear in 
Table 10-3, and their distribution is illustrated in 
Figure 10-3. 

For all types of on-site waste management
recycling, energy recovery, and treatment-Army 
facilities reported the largest quantities (see Table 
10-3 and Figure 10-4). Army facilities reported a 
total of 18.7 million pounds of on-site waste 
management, which was 85.7% of the total for 
Federal facilities. This was 10.1 million pounds 
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Table 10-3. TRI Other On-site Waste Management, 1996: Federal Facilities 

Recycled 
Agency On--site 

Pounds 

Dept ofDefense 11,378,222 
Air Force 61,738 
Army 10,109,100 
Defense Logistics Agency 1,184,803 
Mannes 0 
Navy 22,581 

Army Corps ofEngmeers 0 
Dept of Agriculture 0 
Dept. ofEnergy 362,585 
Dept ofHealth and Human Services 0 
Dept ofJnterior 0 
Dept of Justice 0 
Dept ofTransportation 0 
Dept. of Treasury 0 
Envrro111nental Protection Agency 0 
National Aeronautics and Space Admin 429,110 
Tennessee Valley Authonty 0 
US EnnchmentCorporation 0 

Total for Federal Facilities 12,169,917 

Note: Other On--site Waste Management from Section 8 ofForm R 

recycled on-site and 8.6 million pounds treated on
site. Only facilities from one other agency reported 
more than 1 million pounds of on-site waste 
management. The Defense Logistics Agency 
facility reported 1.2 million pounds of chemicals 
recycled on-site. 

Transfers Off-site for Further Waste 
Management 

Transfers to recycling were the largest off-site 
transfer type reported by Federal facilities, with 
18.6 million pounds (95.0% of the total), as shown 
in Table 10-4 and illustrated in Figure 10-5. Other 
types of transfers totaled less than 600,000 pounds. 

Department ofTreasury facilities accounted for 
74.1% of all transfers to recycling (13.7 million 
pounds) and 70.4% of all transfers off-site for 
further waste management (also 13.7 million 
pounds). Department of Defense facilities 
accounted for 28.1% of all such transfers (5.5 
million pounds) with Army facilities reporting 4.2 

Energy 
Recovery 

On--site 
Pounds 

7,700 
0 

7,700 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7,700 

Treated On
site 

Treated 
On-site 
Pounds 

9,003,084 
232,362 

8,593,120 
0 
0 

177,602 

1,575 
57,600 

369,847 
43,000 

0 
0 
0 

120 
0 

78 
52,500 

122,400 

9,650,204 

Total Other 
On-site Waste 
Management 

Pounds 

20,389,006 
294,100 

18,709,920 
1,184,803 

0 
200,183 

1,575 
57,600 

732,432 
43,000 

0 
0 
0 

120 
0 

429,188 
52,500 

122,400 

21,827,821 

Recycled 
On-site 
55.8% 

Energy Recovery 
On-site< 0.1% 

Figure 10-3. Distribution of TRI Other On-site 
Waste Management, 1996: Federal Facilities 

Note Data from Section 8 ofForm R 
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Table 10-4. TRI Transfers Off-site for Further Waste Management, 1996: Federal Facilities 

Total Off-site 
Transfers 

Transfers Other for Further 
Transfers to Energy Transfers to Transfers Off-site Waste 

Agency to Recycling Recovery Treatment toPOTWs Transfers Management 
Pounds Pounds Pounds Pounds Pounds Pounds 

Dept. ofDcfensc 4,566,374 295,346 566,657 58,461 0 5,486,838 
Air Force 152,142 70,479 129,132 29,496 0 381,249 
Anny 3,855,274 65,314 293,964 6,432 0 4,220,984 
Defense Logistics Agency 0 0 0 0 0 0 
Marines 95,622 105,415 86,184 1,015 0 288,236 
Navy 463,336 54,138 57,377 21,518 0 596,369 

Anny Corps of Engineers 0 0 0 180 0 180 
Dept. of Asrieulture 0 0 0 250 0 250 
Dept. ofEnergy 28,771 0 2,240 0 0 31,011 
Dept of Health and Human Services 0 0 0 0 0 0 
Dept oCinterior 0 0 0 0 0 0 
Dept. oriusticc 0 0 0 0 0 0 
Dept. oiTransportation 0 0 0 0 0 0 
Dept. ofTI"ClUUry 13,742,428 0 5 775 0 13,743,208 
l!lwironmcntal Protection Agency 0 0 0 0 0 0 
National Aeronautics and Space Admin. 215,930 8,755 21,435 1 0 246,121 
Tennessee Valley Authority 0 0 0 12,226 0 12,226 
U.S. Enrichment Coxporation 0 0 0 0 0 0 

Total for Federal Facihtics 18,553,503 304,101 590,337 71,893 0 19,519,834 

Note: OfT·sltc Transfers for Further Waste Management from Section 6 ( excludmg off-stte trallSfers to disposal) ofFonn R. Other Off-stte T!'allSfers are 
transfers reported without a valid waste management code 

million pounds, almost all as transfers to recycling. 
(See Table 10-4 and Figure 1 0-6) 

1996 TRI Data by State 
for Federal Facilities 

Federal facilities reporting to TRI in 1996 were 
located in 36 states and the territory of Guam. 
California had 17 facilities, and Texas 1 L Federal 
facilities located in California led the other states in 
both on-site and off-site releases, as shown in Table 
10-5. Federal facilities in California reported 1.1 
million pounds of on- and off-site releases (16.6% 
of the total of 6.5 million pounds). Oklahoma was 
second with 756,000 pounds, or 11.6%, and 
Georgia was third with 743,000 pounds, or 11.4%. 
Map 10-1 shows the distribution of total on- and 
off-site releases by state for Federal facilities. 
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For other on-site waste management, Virginia 
reported 19.5 million pounds, or 89.3% of the total. 
Federal facilities located in Colorado reported 9.0 
million pounds transferred off-site for further waste 
management, 45.9% of the total of such transfers. 
Pennsylvania reported 4.8 million pounds (24.8%), 
and the state with the third largest amount was 
Missouri with 2.5 million pounds (12.6%). 

Production-related waste totaled 19.8 million 
pounds in Virginia, or 41.6% of all production
related waste reported by Federal facilities, 
followed by Colorado, with 9.1 million pounds, or 
19.0%. Pennsylvania was third with 4.9 million 
pounds, or 10.3%. Finally, non-production related 
'waste (from one-time events such as catastrophic 
events or clean-up actions) was 108,000 pounds in 
1996, with Federal facilities in Missouri and in 
Tennessee reporting over 34,000 pounds (about 
32% each). 
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Figure 10-4. TRI Other On-site Waste Management, 1996: Federal 
Facilities (Agencies with Largest Totals) 

Note: Other On-site Waste Management from Section 8 ofForm R 

To 
Treatment 

Figure 10-5. Distribution of TRI Transfers 
Off-site for Further Waste Management, 

1996: Federal Facilities 

Note: Transfers Off-site for Further Waste Management from Section 6 
( excludmgtransfers off-s1te to diSposal) ofForm R 

1996 TRI Data by 
Chemical for Federal 
Facilities 

In 1996, the chemical with the largest on- and off
site releases reported by Federal facilities was 
dichloromethane, with 857,000 pounds, the 
overwhelming majority of which was air emissions, 
as shown in Table 10-6. This chemical accounted 
for 13.2% of total on- and off-site releases reported 
by Federal facilities. The top 15 chemicals 
dominated the reporting picture for Federal 
facilities. These chemicals comprised 85.0% of 
total on- and off-site releases, with a majority of the 
reported releases in all on-site release types. Only 
for off-site releases (transfers to disposal), with 
31.2% (191,000 pounds out ofthe total613,000 
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Table 10~5. Summary ofTRIInformation by State, 1996: Federal Facilities 

Total Total Transfers Total Non-
Total Total On-and Total Other Off-rnte for Production- Produetton-

ToW Total On-site Off-site Off-site On-stte Waste Further Waste related related 
SIJIIe Facilities Forms Form As Releases Releases Releases Management Management Waste Waste 

Number Number Number Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Abbama 4 IS 0 246,428 44,053 290,481 8,780 82,411 385,081 2,810 
AmoiUl 4 7 0 30,167 10,700 40,867 42,500 31,420 114,131 15,700 
Arl<an.:as I 3 0 113 0 113 0 46,898 47,011 0 
Calirlxnla 17 39 0 913,607 167,125 1,080,732 51,601 665,745 1,818,956 431 
Cotonldo 4 5 0 10,467 8,600 19,067 26,154 8,965,914 9,061,884 200 
Conoo::lic:ut I 4 0 20,006 0 20,006 7,700 483,700 511,401 0 
Dis!rl...'t of Columbia 3 4 0 9,210 250 9,460 1,695 12,336 23,171 0 
Florida 4 19 3 375,460 16,290 391,750 266,913 60,910 715,634 0 
Ckof&l• 5 23 2 698,283 45,064 743,347 23,570 223,627 974,791 12,576 
Oulm 1 1 0 3,000 0 3,000 0 15,000 0 0 
IW..ali 2 4 0 54,765 2,150 56,915 0 11,525 67,730 0 
l\bho 1 1 0 8,212 0 8,212 141,700 302 150,200 0 
llhMII 3 6 0 7,324 0 7,324 400 8,020 9,987 5,800 
Iowa 1 1 0 13,799 0 13,799 0 3,620 17,419 0 
Kans:u I 1 0 0 140 140 14,623 20,999 35,762 0 
Kentucky 7 10 I 370,078 0 370,078 78,700 72,369 465,246 100 
l.oul51lllll 2 4 0 5,429 0 5,429 0 0 5,429 0 
Mtine 2 3 2 15,362 0 15,362 0 1,311 16,673 0 
M~land 5 8 0 98,217 1,846 100,063 74,586 73,077 246,780 450 
Mieblpn 1 2 0 17 0 17 0 0 17 0 
Mtuouri 2 16 0 23,794 50,420 74,214 71,566 2,452,969 2,564,081 34,673 
Ncbmsb I I 0 526,720 0 526,720 0 0 526,720 0 
NcwJcrt(ly 2 4 0 63,646 0 63,646 0 19,674 62,886 0 
New Mexico s 8 0 43,230 0 43,230 1,633 313 45,997 0 
NcwVOtk 3 12 0 1,817 61,500 63,317 127,603 161,638 352,416 0 
Nonb C'arolma 3 13 0 121,458 21,695 143,153 0 118,505 262,201 50 
Olllo 4 9 I 335,311 230 335,541 186,600 4,360 531,604 30 
Oklahoma 4 20 4 745,872 10,160 756,032 191,168 279,559 1,227,882 131 
On:gon 3 II 9 500 0 500 0 0 57 5 
Pcnr.syl\'lllla 4 14 I 37,183 2,748 39,931 23,111 4,837,528 4,900,092 0 
South C.:Oiina I 7 0 24,031 0 24,031 182,820 597 206,730 31 
Tennc:ssec 7 23 2 393,995 9,059 403,054 506,752 283 875,100 34,334 
Tcxli:S 11 26 I 245,784 21,781 267,565 124,724 310,138 761,246 442 
U1.11h 2 6 0 84,000 42,310 126,310 134,900 250 261,169 0 
Vlltinla 7 25 0 191,428 220 191,648 19,496,244 283,594 19,776,151 0 
Wllhill&IOO 3 13 0 68,111 96,456 164,567 22,578 271,242 448,916 0 
w ,YOI'I\ll1& 2 7 2 103,027 0 103,027 19,200 0 121,267 0 

Total for fedenll Faeilllies 133 37!! 28 5,889,851 612,797 6,502,648 21,827,821 19,519,834 47,591,818 107,763 

Note: On-site Releases from SectionS ofForm R. On-site Waste Management from Section 8 ofForm R Off-site Releases from Section 6 (transfers off-stte to 
di.sposal)ofFonn R. Total Transfers Off-site for Further Waste Management from Section 6 ( excludmgtransfeffl off·s1te to dtsposal)ofForm R Total Productlon
rclatc:dWastesums Section S(Current Year, Column B) ofFonnR. except Non-production-related Waste(remedtallcatastrophic mCidents) 

pounds), did the top 15 chemicals not constitute the 
majority. 

The 3.8 million pounds of air emissions of the top 
15 were 89.4% of all air emissions reported by 
Federal facilities for 1996. Air emissions were the 
largest type of on- or off-site release reported by 
Federal facilities and the largest release for 11 of 
the top 15 chemicals in Federal facility reporting. 
For surface water discharges, the top 15 constituted 
93.7% of the amount reported by Federal facilities. 
Two-thirds (65.8%) of all surface water discharges 
were nitrate compounds (253,000 pounds out of 
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385,000 pounds). Methanol accounted for 98.8% of 
all on-site underground injection (499,000 pounds 
out of 506,000 pounds). Similarly, one chemical, 
ammonia, accounted for 80.0% of all on-site land 
releases (545,000 pounds out of681,000 pounds). 

OSHA Carcinogens 

On- and off-site releases of chemicals designated as 
OSHA carcinogens totaled 1. 7 million pounds, or 
26.2% of all releases reported by Federal facilities 
in 1996, as shown on Table 10-7. (OSHA 
carcinogens and the bases for their designation 
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Figure 10-6. TRI Transfers Off-site for Further Waste Management, 
1996: Federal Facilities {Agencies with Largest Totals) 

Note: Off-site Transfers for Fnrther Waste Management from Sectton 6 ( excludmg off-stte transfers to dtsposal) ofForm R 

Table 10-E;. The 15 Chemicals with the Largest Total On-site and Off-site Releases, 1996: Federal Facilities (in Rank Order) 

Off-site 
On-site Land Releases Releases 

Surface Underground Injection RCRA Other Total Transfers Total On-
CAS Total Air Water Class I Class 11-V SubtitleC On-stte Land On-site Off-site to and Off-site 
Number Chemical Emtssions Discharges Wells Wells Landfills Releases Releases Disposal Releases 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

75-09-2 Dtchloromethane 839,656 10 0 0 0, 280 839,946 17,453 857,399 
78-93-3 Methyl ethyl ketone 663,435 6,551 0 0 0 0 669,986 20,882 690,868 
76-14-2 Dtchlorotetrafluoroethane (CFC-114) 633,009 0 0 0 0 0 633,009 0 633,009 

7664-41-7 Ammo rna 43,275 7,640 0 0 0 545,025 595,940 0 595,940 
67-56-1 Methanol 35,956 4,600 0 499,383 0 1,631 541,570 0 541,570 
79-01-6 Tnchloroethylene 352,838 11 0 0 5,000 0 357,849 0 357,849 

- Nttrate compounds 12 253,000 0 0 0 60,450 313,462 230 313,692 
127-18-4 Tetrachloroethylene 292,384 251 0 0 0 0 292,635 4,739 297,374 
107-21-1 Ethylene glycol 47,127 87,836 0 913 18,516 2,708 157,100 119,459 276,559 
76-13-1 Freon 113 214,805 0 0 0 0 0 214,805 1,145 215,950 

108-88-3 Toluene 173,491 250 0 250 0 1,351 175,342 16,977 192,319 
1330-20-7 Xylene (mtxed 1somers) 166,355 250 0 2,120 0 1,850 170,575 4,980 175,555 
7647-01-0 Hydrochlonc ac1d 143,785 0 0 0 0 0 143,785 0 143,785 

71-36-3 n-Butyl alcohol 134,768 0 0 0 0 0 134,768 1,900 136,668 
71-55-6 1,1, 1-Tnchloroethane 97,113 6 0 0 0 0 97,119 3,349 100,468 

Subtotal 3,838,009 360,405 0 502,666 23,516 613,295 5,337,891 191,114 5,529,005 

Total for Federal Faclltties 4,294,841 384,602 0 505,541 23,516 681,351 5,889,851 612,797 6,502,648 

Note On-site Releases from SectJ.on 5 ofFormR Off-site Releases from Sectton 6 ( off-stte transfers to dtsposal) of Form R 
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Hawaii t8 Puerto Rico 

Note. On-site Releases from Section 5 ofFonn Rand Off-site Releases :from Section 6 (transrers off-site to disposal)ofFonnR 

Pounds 

• More than 500,000 
• 200,000 to 500,000 
Ill 50,000 to 200,000 
D Oto50,000 

X = no reports 
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Table 10-7. TRIOn-site and Off-site Releases ot' OSHA Carcinogens, 1996: Federal Facilities (in Rank Order) 

Off-site 
Ott·§it!l Land R!ll!lll§~ Releases 

Surface Under~:J:ound Injection RCRA Other Total Transfers Total On· 
Total Air Water Class I Class 11-V Subtitle C On-site Land On-site Off-site to and Off-site 

Agency Emissions Discharges Wells Wells Landfills Releases Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

ArrForce 1,125,408 273 0 0 0 0 1,125,681 11,418 1,137,099 
Navy 154,390 1,000 0 0 5,000 0 160,390 81,246 241,636 
Army 103,218 30 0 0 0 280 103,528 17,376 120,904 
National Aeronautics and Space Admm 99,550 0 0 0 0 0 99,550 0 99,550 
Dept of Treasury 10 88 0 0 0 48,500 48,598 2,100 50,698 
Dept ofEnergy 21,027 653 0 250 0 5,343 27,273 1,174 28,447 
Mannes 13,726 0 0 0 0 0 13,726 1,265 14,991 
Dept ofJusl!ce 10,305 0 0 0 0 0 10,305 0 10,305 

Subtotal 1,527,634 2,044 0 250 5,000 54,123 1,589,051 114,579 1,703,630 

Total for Federal Factlil!es 4,294,841 384,602 0 505,541 23,516 681,351 5,889,851 612,797 6,502,648 

Note: On-site Releases from Section 5 ofForm R. Off-site Releases from Section 6 ( off-s1te transfers to disposal) ofForm R. 

appear in Box 2-4 in Chapter 2.) Three of the 15 
chemicals with the largest total releases are OSHA 
carcinogens: dichloromethane (ranked number 
one), trichloroethylene (sixth ranked), and 
tetrachloroethylene (eighth ranked). (See Table 10-
6.) These three chemicals' releases totaled 1.5 
million pounds, or 88.8% of the total for OSHA 
carcinogen releases by Federal facilities. 

Air Force facilities reported two-thirds of OSHA 
carcinogen releases-1.1 million pounds, or 66. 7%. 
Navy facilities were the group with the second 
largest amount, accounting for 242,000 pounds, or 
14.2%. The type of release that was reported in the 
largest amounts for most OSHA carcinogens was 
air emissions. All but one of the Federal agencies 
reported the majority of their OSHA carcinogen 
releases as air emissions. For the Department of 
Treasury facilities, on-site releases to land were 
largest. (See Table 10-7 and Figure 10-7.) 

1996 TRI Chemicals in 
Waste for Federal 
Facilities 

Table 10-8 and Figure 10-8 present 1996 waste 
management data for all Federal facilities. 
Production-related waste totaled 47.6 million 
pounds in 1996. Off-site recycling was the largest 
waste management activity reported, with 18.5 
million pounds, or 38.8% of total production
related waste. On-site recycling followed with 12.2 
million pounds, or 25.6%. 

Army facilities led all waste management 
categories in 1996, except off-site recycling and 
quantities released on- and off-site. Army facilities' 
total production-related waste was 23.8 million 
pounds, 49.9% of the total for Federal facilities. 
(See Table 1 0-8.) The agency reporting the second 
largest amount of total production-related waste 
was the De:Rartment of the Treasury, due to reports 
of 13.8 million pounds in off-site recycling. Third 
ranked were Air Force facilities, with 2.7 million 
pounds, of which 2.0 million pounds were released. 
on- and off-site. 
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Figure 10-7. TRIOn-site and Off-site Releases of OSHA Carcinogens, 
1996: Federal Facilities (Agencies with Largest Totals) 

Note: On-site Rcleascs from Section 5 ofFonn R Off-site Releases from Section 6 ( off-stte transfers to disposal) ofFonn R UIJ =underground mJecbon 

Table 10-8. Quantities ofTRI Chemicals in Waste, 1996: Federal Facilities 

Quantity Total Non-
Energy Energy Released Production- Production-

Recycled Recovery Treated Recycled Recovery Treated On-and related related 
AKCney On-site On-site On-site Off-site Off-site Off-site Off-site Waste Waste 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Oqlt, oC Dc:rcnsc 11,378,222 7,700 9,003,084 4,623,737 338,304 595,649 3,809,539 29,756,235 96,i55 
AltFoo:e 61,738 0 232,362 151,932 69,562 161,785 2,011,839 2,689,218 60,311 
lurrrt 10,109,100 7,700 8,593,120 3,855,829 108,514 243,270 839,634 23,757,167 35,804 
Defense Logistics Agency 1,184,803 0 0 0 0 0 4,854 1,189,657 0 
Mannes 0 0 0 152,612 106,000 87,034 180,633 526,279 40 
Nr.-y 22,581 0 177,602 463,364 54,228 103,560 772,579 1,593,914 0 

AnnyCo~or~ncc" 0 0 1,575 0 0 180 9,200 10,955 0 
Dcpl. or Asrlculture 0 0 57,600 0 0 59 605,871 663,530 68 
Dcpl. on:nei'!P' 362,585 0 369,847 68,509 0 2,242 731,376 1,534,559 8,289 
Dcpl. ofllelllth l!ld Human Sclvices 0 0 43,000 0 0 900 0 43,900 450 
Dcpl. oftnterlor 0 0 0 0 0 0 16,173 16,173 0 
Dcpl. of Justkc 0 0 0 0 0 0 23,305 23,305 0 
Dept ofTrampo114tion 0 0 0 0 0 0 19,600 19,600 0 
Dcpl. ofTrcssury 0 0 120 13,782,277 0 1 66,248 13,848,646 0 
l!nvlroM!Cnlal Protection Agency 0 0 0 0 0 0 17 17 0 
National Aeronautics l!ld Space Admin 429,110 0 78 8,790 7,270 19,098 329,675 794,021 2,801 
Tcnnes5CC Valley Authority 0 0 52,500 0 0 12,226 10,071 74,797 0 
U.S. Eiuiehmcnt Corporation 0 0 122,400 0 0 0 683,680 806,080 0 

Toul for Federal Facilities 12,169,917 7,700 9,650,204 18,483,313 345,574 630,355 6,304,755 47,591,818 107,763 

Note: Data from Section 8 ofFonn R 
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Distribution of production-related waste for the top 
Federal agencies appears in Figure 10-9. 

Projected Quantities of 
TRI Chemicals in Waste 

Projections by Federal facilities are presented in Table 
10-9. The table shows large increases for on-site 
recycling and on-site treatment for reporting year 
1998. 'This is a result of a very large increase projected 
by one facility. The U.S. Army Ammunition Plant in 
Radford, Virginia, projected increases of nitric acid in 
on-site recycling from 9.2 million pounds to 92.0 
million pounds and on-site treatment from 4.1 million 
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Figure 10-8. Distribution of TRI Production
related Waste, 1996: Federal Facilities 

Note: Data from Section 8 of the FonnR 
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Figure 10-9. Distribution of Production-related Waste, 1996: 
Federal Facilities (Agencies with Largest Totals) 

Note: Data from Section 8 ofFonn R 
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Table 10-9. Current Year and Projected Quantities ofTRI Chemicals in Waste, 1996-1998: Federal Facilities 

Current Year 1996 Projected 1997 Projected 1998 
Waste Management Acthlty Total Percent Total Percent Total Percent 

Pounds ofTotal Pounds ofTotal Pounds ofTotal 

01!·!1!£ Wu!e l!fa!!i!£cment 
Recycled On-site 12,169,917 25 6 15,987,048 36 7 94,151,989 60 5 
l!ncrBY Recovery On-site 7,700 00 700 00 0 00 
Treated On·site 9,650,204 20.3 7,420,741 17 0 42,365,388 27 2 

20:Eil2 Wei~ Mfnagemen! 
Recycled Off-site 18,483,313 38.8 14,024,602 32 2 13,539,209 87 
EncrttY Recovery Off-site 345,574 0.7 326,682 07 305,222 02 
Tn:11ted Off-site 630,355 1.3 5ll,082 12 471,457 0.3 

Quantily Released 6,304,755 13 2 5,346,094 12 3 4,9ll,237 32 
On· and Off-site 

Total Production·n:lated Waste 47,591,818 100.0 43,616,949 100.0 155,744,502 100.0 
for federal Facilities 

Projected Change Projected Change Projected Chan&e 
Wute Management Activity 1996-1997 1997-1998 1996-1998 

Percent Percent Percent 

On-ti!c Wyt£ Management 
Recycled On-site 314 488 9 673 6 
En«s;y Recovery On-site -90.9 -100 0 -100 0 
Treated On·silc -23.1 470 9 339 0 

20:111~ Wytc ~fa[!!ge~nt 
Recycled Off.site -24.1 -3 5 -26 7 
l!nefi!Y Recovery Off-site -55 -6 6 -11 7 
Treated Off-site -18.9 -7 8 -25 2 

Quantity Released -15.2 -8 1 -22 1 
On· and Off-site 

Total Production·n:latcd Waste -8.4 257 I 227.3 
for federal Facilities 

Note: Current year and projected year amounts are taken from Section 8 of Form R for 1996. 

pounds to 41.0 million pounds from 1996 to 1998. 
The facility expected to install a new system to make 
dinitrotoluene. Since then, however, the facility has 
decided not to install the new system so projections 
should be lower in subsequent years. 

Federal facilities projected an overall increase of over 
200% in production-related waste from 1996 to 1998. 
Without the one form for nitric acid mentioned above, 
however, this would have been a projected decrease of 
24.3%. On-site recycling and treatment are projected 
to increase, also because of the one form for nitric 
acid. Off-site recycling is projected to decrease by 
26.7% from 1996 to 1998 and off-site treatment by 
25.2%. Quantities released on- and off-site are also 
expected to decrease, by 22.1 %. (As explained in 
Chapter 2, facilities not only report current data but 
project waste management quantities for the next two 
years in their TRI submissions.) 
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Source Reduction Activity 

Among the 378 forms from Federal fucilities, 155 or 
41.0% indicated at least one source reduction activity 
underway in 1996, as shown in Table 10-10. As stated 
earlier, Executive Order 12856 establishes release and 
transfer goals for Federal facilities. The Executive 
Order encourages Federal facilities to use the waste 
management hierarchy, which gives priority to source 
reduction, as the means to achieve these goals. Several 
agencies seem to be accomplishing this source 
reduction objective. Two agencies that have one 
reporting facility each, the Department of Health and 
Human Services and the Department of 
Transportation, indicated source reduction activities 
for each chemical reported. Agencies with large 
percentages of forms that reported source reduction 
activities were the National Aeronautics and Space 
Administration (75.0% of forms submitted) and the 
Air Force (67.2%). 



The most prevalent type of source reduction activity 
undertaken was good operating practices, with 71 
forms, or 45.8% of all forms reporting source 
reduction activity. National Aeronautics and Space 
Administration facilities, however, reported good 
operating practices and process modifications in equal 
numbers, and Air Force facilities reported more forms 
with cleaning and degreasing and surface preparation 
and finishing. (See Table 10-10.) 

Year-to-Year 
Comparisons for Federal 
Facilities 

1995-1996 TRI Data for Federa~ 
Facilities 

On- and Off-site Releases 

From 1995 to 1996, on- and off-site releases 
reported by Federal facilities decreased by 24.9%, 
from 8. 7 million pounds to 6.5 million pounds. The 

Chaptsr 10-- ml Data for Federal Faclll£. 

largest reduction, in pounds, occurred in reported 
air emissions, which decreased 1. 7 million pounds, 
or 28. 7%. The largest percentage decrease was in 
on-site land releases, which were reduced by 33.7% 
(358,000 pounds). Off-site releases (transfers off
site to disposal) decreased by 28.2%, or 241,000 
pounds. Very little change was reported in surface 
water discharges (a 1.0% decrease). Underground 
injection increased by 180,000 pounds, or 55.2%. 
Table 10-11 presents 1995 and 1996 reporting by 
Federal facilities, and Figure 10-10 illustrates the 
changes by release type. 

Also indicated on Table 10-11 is a 16.6% decrease 
from 1995 to 1996 in the number of forms 
submitted by Federal facilities. At the same time, 
Form A certification statements from Federal 
facilities increased 40.0%. (The Form A 
certification statement is explained in Chapter 1.) 
This may reflect greater awareness of the Form A 
certification statement in its second year. 

Table 10-12 shows changes in on-and off-site 
releases from 1995 to 1996 for each Federal 
agency. Air Force facilities reported the largest 
decreases with a reduction of 1.6 million pounds, or 

Table 10-10. Number of Forms Reporting Source Reduction Activity, 1996: Federal Facilities 
Cat~on: of Source Reduction ActiVJtv 

Forms Reporting Source Raw Surface 
Reduction Activities Good Spdl Material Process Cleaning Preparation Product 

Total Percent of Operating Inventory and Leak Modifi- Modtfi- and and Modifl-
Agency Forms All Forms Practices Control Prevention cations cations Dcgreasmg Finishing canons 

Number Number Percent Number Number Number Number Number Number Number Number 

Dept ofDefense 247 118 478 54 36 12 15 19 33 44 2 
A.lrPorce 64 43 67 2 16 9 4 10 1l 27 22 2 
Anny 105 38 362 23 15 s 5 s 2 3 0 
Defense Logtsllcs Agency 5 0 00 0 0 0 0 0 0 - 0 0 
Mannes 22 11 50 0 1 0 0 0 0 0 14 0 
Navy 51 26 51 0 14 12 3 0 3 4 5 0 

Army Corps ofEngtneers 3 0 00 0 0 0 0 0 0 0 0 
Dept of Agncu1ture 11 4 364 0 0 4 0 0 0 0 0 
Dept of Energy 52 6 115 4 0 I 2 l 2 0 0 
Dept ofHealth and Human Services I 1 1000 0 0 1 0 0 0 0 0 
Dept ofintenor 5 1 200 1 0 1 0 0 l 0 0 
Dept ofJUSilce 2 0 00 0 0 0 0 0 0 0 0 
DeptofT~rtallon 2 2 1000 0 2 0 0 0 0 0 0 
Dept ofTreasury 15 4 26.7 I 0 0 3 0 () 0 0 
Environmental Protecllon Agency 2 0 00 0 0 0 0 0 0 0 0 
Natmnal Aeronautics and Space Ad 24 18 75 0 11 0 2 1 11 5 3 2 
Tennessee Valley Authonty 6 0 00 0 0 0 0 0 0 0 0 
US Ennchment Corp 8 I 12 5 0 0 0 0 1 0 0 0 

Total for Federal Facthlles 378 155 41 0 11 38 21 21 32 41 47 4 
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Figure 10-10. Percentage Change in On-site and Off-site Releases, 
1995-1996: Federal Facilities 

Note: On-site Releases from SectionS ofFonnRand Off-site Releases from Section 6 (transfers off-stte to disposal) ofFonnR Breakdown of On-site Land Releases 
and ~und Injection not required in 1995. 

44.4%. This was achieved primarily by reductions 
in air emissions, of 1.0 million pounds, or 34. 7%. 
Anny and Marine facilities reported the second and 
third largest decreases, with reductions of 286,000 
pounds (24.7%) and 271,000 pounds (51.4%), 
respectively. All other agencies reported reductions 
from 1995 to 1996 except for Department of 
Agriculture and Department of Energy facilities, 
which reported increases, of 124,000 (25.8%) and 
157,000 pounds (26.9%), respectively. Also, the 
Department of Health and Human Services facility 
and the Environmental Protection Agency facility 
showed small increases. 

Other On-site Waste Management 

Reporting of on-site waste management by Federal 
facilities also appears in Table 10-11. This table 
indicates a reduction in other on-site waste 
management for 1995 to 1996. However, these data 
include one form with an error in 1995 reporting. The 

390 

U.S. Army facility in Radford, Virginia, reported 34.0 
million pounds of nitric acid recycled on-site for 1995 
in error. The correct amount is 3.4 million pounds. 
Box 10-2 presents the corrected data for Table 10-11. 
As Box 10-2 indicates, this corrected information also 
applies to several other sections later in this chapter. 
The following discussion is based on the information 
shown in Box 10-2. 

In 1995, on-site waste management by Federal 
facilities totaled 18.1 million pounds, and in 1996, 
21.8 million pounds. This constituted a 20.4% 
increase, which was from an increase in on-site 
recycling of 7.1 million pounds. On-site treatment 
decreased by 3.4 million pounds, or 26.2%. Very 
little on-site energy recovery is reported by Federal 
facilities. 

Table 10-13 shows changes in on-site waste 
management from 1995 to 1996 for each Federal 
agency. Box 10-2 gives the corrected data for this 



Chapter to- TR1 Oa., for Federal Faelfiff£ 
Table 10-11. Comparison of TRIOn-site and Off-site Releases, Other On-site Waste Management, and Transfers Off-site 
for Further Waste Management, 1995-1996: Federal Facilities 

Change 
1995 1996 1995to 1996 

Number Number Percent 

Total Facilities 148 133 -10 1 

Total Forms 453 378 -16.6 
Form.Rs 433 350 -19 2 
Form. As 20 28 400 

Pmmds Pounds Percent 
On-s1te Releases 
Total Air Enusstons 6,025,046 4,294,841 -28.7 

Fug1.tive Air 2,898,152 2,463,277 -15 0 
Pomt Source Air 3,126,894 1,831,564 -41.4 

Surface Water DiScharges 388,541 384,602 -1 0 
Undergroundlnjectton 325,751 505,541 552 
On-stte Land Releases 1,062,633 704,867 -33.7 

Total On-site Releases 7,801,971 5,889,851 -245 

Off-site Releases 
Transfers Off-stte to Disposal 853,704 612,797 -28.2 

Total On· and Ofitstte Releases 8,655,675 6,502,648 -24.9 

Other On-stte Waste Management 
Recycled On-stte 35,643,116 12,169,917 -65 9 
Energy Recovery On-stte 13,084 7,700 -411 
Treated On-site 13,067,406 9,650,204 -262 

Total Other On-site Waste Management 48,723,606 21,827,821 -55 2 

Transfers Off-site for Further Waste Management 
Transfers to Recycling 20,692,884 18,553,503 -10.3 
Transfers to Energy Recovery 422,412 304,101 -28 0 
Transfers to Treatment 896,623 590,337 -342 
Transfers to PO'IWs 115,132 71,893 -37 6 
Other Off-site Transfers 0 0 

Total Transfers Off-site fur Further Waste Management 72,127,051 19,519,834 -118 

Note· On-site Releases from Section 5 ofForm.Rand Off-site Releases from Section 6 (transfers off-site to disposal) ofForm R Other On-site Waste Management 
from Sectlon 8 ofForm R. Transfers Off-site for Further Waste Management from Section 6 ( excludmgtransfers off-site to dtsposal) ofForm.R Breakdown of 
Underground InjectionandOn-stte Land Releases not requrred m 1995 Other Off-site Transfers are transfers reported Without a valtd waste management code See 
corrected on-site waste management data in Box 10-2. 

table, taking into account the effect of the error by 
one Anny facility. Anny facilities reported the 
largest amounts of on-site waste management in 
both years. In both 1995 and 1996, they accounted 
for 85. 7%. The increase was 3.2 million pounds, or 
20.5%. Five other agencies also showed increases: 
Defense Logistics Agency, Anny Corps of 
Engineers, Departments of Agriculture and Energy, 
and the U.S. Enrichment Corporation. Seven 
agencies reported reductions from 1995 to 1996: 
Air Force, Marines, Navy, Departments of Health 
and Human Services and Treasury, National 
Aeronautics and Space Administration, and the 

Tennessee Valley Authority. The other five Federal 
agencies (Departments of Interior, Justice, 
Transportation, and Veterans Affairs, and the 
Environmental Protection Agency) reported no 
amounts for on-site waste management in either 
year. 

Transfers Off-site for 
Further Waste Management 

Federal facilities reported decreases in transfers off
site for further waste management of 11.8%, from 
22.1 million pounds to 19.5 million pounds. These 
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~ 
Box 10-2. Correction to TRI Other On-site Waste Management Data, 1995-1996: Federal Facilities 

Correction to TRI Other On-site Waste Management Data, 1995-1996: Federal Facilities 

One Anny facility submitted a 1996 form with on-site recycling data in the prior year 
column (1995) that differed from 1995 reporting by a factor of 10. Correcting for this 
error would result in the following data for federal facilities' reporting of on-site 
waste management: 

Corrected Data for Table 10-11 and Table 10-15 
Waste Management Activity 1995 1996 Change from 1995-1996 

Pounds Pounds Pounds Percent 
Qn-~its; Waste Management 
Recycled On-site 5,043,116 12,169,917 7,126,801 141.3 
Energy Recovery On-site 13,084 7,700 -5,384 -41.1 
Treated On-site 13,067,406 9,650,204 -3,417,202 -26.2 

Total On-site Waste Management 18,123,606 21,827,821 3,704,215 20.4 

Total Production-related Waste 47,483,831.00 47,591,818.00 107,987.00 0.2 

Corrected Data for Table 10-13 
Energy Total 

Recycled Recovery Treated On-site Waste 
Agency Year On-site On-site On-site Management 

Pounds Pounds Pounds Pounds 

Anny 96 10,109,100 7,700 8,593,120 18,709,920 
95 3,497,968 13,000 12,013,462 15,524,430 

Note: One fonn from Annytacility: change from 34,000,000 to 3,400,000, recycled on-site 1995 

data also appear in Table 10-11. The net decrease 
for off-site waste management was 2.6 million 
pounds. Transfers off-site to recycling constitute 
the largest portion of transfers off-site for further 
waste management and were reduced by 10.3%, or 
2. I million pounds from 1995 to 1996. All other 
such transfer categories also recorded decreases, of 
about 30%. 

Table 10-14 shows changes in transfers off-site for 
further waste management from 1995 to 1996 for 
each Federal agency. Navy facilities reported the 
largest decrease in transfers off-site for further 
waste management, of 1.4 million pounds (69.7% 
reduction). The largest increase was reported by the 
National Aeronautics and Space Administration. Its 
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facilities reported an increase of 183,000 pounds, 
which was three times the amount reported by this 
agency in 1995. 

Facilities with Large Increases and Decreases in 
Releases, 1995-1996 

Two Federal facilities reported increases of greater 
than 100,000 pounds from 1995 to 1996. The U.S. 
Department of Energy Naval Petroleum Reserves of 
California in Tupman, California, reported an 
increase in on-site underground injection of 
methanol of 184,000 pounds, from 315,000 pounds 
in 1995 to 499,000 pounds in 1996. Methanol is 
used at this facility for freeze protection in 
pipelines. The amount used year to year depends on 
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Table 10-12. TRIOn-site and Off-site Releases, 1995-1996: Federal Facilities 

Off-site 
On-site Relea§es Releases 

Surface Total Transfers Total On-
Total Air Water Underground Releases On-site Off-s1te to and Off-site 

Agency Year Emiss10ns Discharges Injection to Land Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Dept ofDefense 96 3,060,551 341,430 0 26,805 3,428,786 599,877 4,028,663 
95 4,612,697 359,098 0 489,891 5,461,686 797,675 6,259,361 

Air Force 96 1,895,706 87,366 0 41 1,983,113 80,029 2,063,142 
95 2,903,603 34,748 0 486,507 3,424,858 287,560 3,712,418 

Army 96 413,931 248,587 0 2,989 665,507 208,526 874,033 
95 649,851 312,766 0 2,874 965,491 194,482 1,159,973 

Defense Log1sttcs Agency 96 4,854 0 0 0 4,854 0 4,854 
95 5,101 0 0 250 5,351 505 5,856 

Mannes 96 165,625 27 0 0 165,652 90,541 256,193 
95 362,188 47 0 3 362,238 164,849 527,087 

Navy 96 580,435 5,450 0 23,775 609,660 220,781 830,441 
95 691,954 11,537 0 257 703,748 150,279 854,027 

Army Corps ofEngmeers 96 3,910 300 0 5,000 9,210 0 9,210 
95 3,120 255 0 19,000 22,375 0 22,375 

Dept of Agnculture 96 10 0 0 605,470 605,480 0 605,480 
95 0 0 0 481,120 481,120 0 481,120 

Dept of Energy 96 196,948 27,461 505,541 10,687 740,637 1,174 741,811 
95 203,097 10,782 325,751 42,277 581,907 2,501 584,408 

Dept ofHea1th and Human Services 96 0 0 0 0 0 750 750 
95 0 0 0 0 0 0 0 

Dept of Intenor 96 750 4,017 0 5 4,772 0 4,772 
95 750 4,086 0 0 4,836 0 4,836 

Dept of Justice 96 10,305 1,300 0 0 ll,605 0 ll,605 
95 19,510 13,000 0 0 32,510 0 32,510 

Dept. of Transportation 96 19,600 0 0 0 19,600 1,096 20,696 
95 16,499 0 0 0 16,499 4,544 21,043 

Dept ofTressury 96 280 107 0 56,900 57,287 9,350 66,637 
95 7,670 0 0 30,000 37,670 34,050 71,720 

Dept of Veterans Afflurs 96 No reports received 
95 0 0 0 0 0 0 0 

Environmental Protection Agency 96 17 0 0 0 17 0 17 
95 II 0 0 0 ll 0 11 

National Aeronautics and Space Admi 96 327,182 0 0 0 327,182 320 327,502 
95 473,974 0 0 5 473,979 14,934 488,913 

Tennessee Valley Authonty 96 335 9,736 0 0 10,071 0 10,071 
95 13,620 0 0 0 13,620 0 13,620 

U S Ennchment Corporation 96 674,953 251 0 0 675,204 230 675,434 
95 674,098 1,320 0 340 675,758 0 675,758 

Total for Federal Facthties 96 4,294,841 384,602 505,541 704,867 5,889,851 612,797 6,502,648 
95 6,025,046 388,541 325,751 1,062,633 7,801,971 853,704 8,655,675 

Note: On-site Releases from Sectlon 5 ofForrn Rand Off-site Releases from Section 6 (transfers off-stte to disposal) ofForrn R. 
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Table 10-13. TRI Other On-site Waste Management, 1995·1996: Federal Facilities 

Energy Total Other 
Recycled Recovery Treated On-site Waste 

A~t~nq> Year On-site On-site On-site Management 
Pounds Pounds Pounds Pounds 

Dept ofDerensc 96 11,378,222 7,700 9,003,084 20,389,006 
95 34,709,104 13,084 12,489,922 47,212,110 

Air Foree 96 pl,738 0 232,362 294,100 
95 117,680 84 255,475 373,239 

Army 96 10,109,100 7,700 8,593,120 18,709,920 
95 34,097,968 13,000 12,013,462 46,124,430 

eerenscLosislics Agency 96 1,184,803 0 0 1,184,803 
95 436,000 0 0 436,000 

Marines 96 0 0 0 0 
95 9,224 0 406 9,630 

Navy 96 22,581 0 177,602 200,183 
95 48,232 0 220,579 268,811 

AxmyCorps ofEngineers 96 0 0 1,575 1,575 
95 0 0 350 350 

Dept. of A.gricultut'e 96 0 0 57,600 57,600 
95 0 0 46,300 46,300 

Dept ofEnecg 96 362,585 0 369,847 732,432 
95 307,661 0 383,490 691,151 

Dept. ofH~lth and Human SCIVices 96 0 0 43,000 43,000 
95 0 0 44,668 44,668 

Dept oflntecior 96 0 0 0 0 
95 0 0 0 0 

Dept. of Justice 96 0 0 0 0 
95 0 0 0 0 

Dept. of'Transportation 96 0 0 0 0 
95 0 0 0 0 

Depl. ofTreasury 96 0 0 120 120 
95 0 0 2,330 2,330 

Depl. of Veterans Affairs 96 No reports recetved 
95 0 0 0 0 

Environmcn!al Protection Agency 96 0 0 0 0 
95 0 0 0 0 

National Aeronautics and Space Admin. 96 429,110 0 78 429,188 
95 626,351 0 70 626,421 

Tennessee Valley Authority 96 0 0 52,500 52,500 
95 0 0 62,576 62,576 

U.S. Enrichment Corporation 96 0 0 122,400 122,400 
95 0 0 37,700 37,700 

To!al for Federal Facilities 96 12,169,917 7,700 9,650,204 21,827,821 
95 35,643,116 13,084 13,067,406 48,723,606 

Nole: Dlllafrom Section 8ofForm R. See corrected data in Box 10-2. 
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Table 10-14. TRI Transfers Off-site for Further Waste Management, 1995-1996: Federal facilities 

Total Transfers 
Transfers Other Off-site for 

Transfers to Energy Transfers to Transfers Off-site Further Waste 
Agency Year to Recycling Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

Dept ofDefense 96 4,566,374 295,346 566,657 58,461 0 5,486,838 
95 5,888,229 401,482 871,491 23,267 0 7,184,469 

A:rrForce 96 152,142 70,479 129,132 29,496 0 381,249 
95 503,454 125,177 147,464 1,311 0 777,406 

Anny 96 3,855,274 65,314 293,964 6,432 0 4,220,984 
95 3,376,650 103,874 560,458 3,581 0 4,044,563 

Defense LogiStics Agency 96 0 0 0 0 0 0 
95 0 0 2,287 0 0 2,287 

Mannes 96 95,622 105,415 86,184 1,015 0 288,236 
95 276,165 36,800 75,251 1,275 0 389,491 

Navy 96 463,336 54,138 57,377 21,518 0 596,369 
95 1,731,960 135,631 86,03f 17,100 0 1,970,722 

Army Corps ofEngmeers 96 0 0 0 180 0 180 
95 0 0 0 325 0 325 

Dept of Agnculture 96 0 0 0 250 0 250' 
95 0 0 0 0 0 0 

Dept ofEnergy 96 28,771 0 2,240 0 0 31,011 
95 93,535 0 7,320 0 0 100,855 

Dept ofHealth and Human Servtces 96 0 0 0 0 0 0 
95 54,509 0 603 0 0 55,112 

Dept ofintenor 96 0 0 0 0 0 0 
95 20,979 0 4,852 0 0 25,831 

Dept ofJustlce 96 0 0 0 0 0 0 
95 0 0 0 0 0 0 

Dept ofTransportation 96 0 0 0 0 0 0 
95 0 1,517 282 0 0 1,799 

Dept ofTreasury 96 13,742,428 0 5 775 0 13,743,208 
95 14,603,963 0 0 540 0 14,604,503 

Dept ofV eterans Affiurs 96 No reports recetved 
95 0 0 0 91,000 0 91,000 

Envll'Onmental ProtecttonAgency 96 0 0 0 0 0 0 
95 0 0 0 0 0 0 

Nattona1 Aeronautics and Space Admm 96 215,930 8,755 21,435 1 0 246,121 
95 31,669 19,413 12,075 0 0 63,157 

Temtessee Valley Authonty 96 0 0 0 12,226 0 12,226 
95 0 0 0 0 0 0 

U S Ennchment Corporatton 96 0 0 0 0 0 0 
95 0 0 0 0 0 0 

Total for Federal Facdttles 96 18,553,503 304,101 590,337 71,893 0 19,519,834 
95 20,692,884 422,412 896,623 115,132 0 22,127,051 

Note Transfers Off-site for Further Waste Management fromSectton 6 ( excludmgtransfers off-site to diSposal) ofFonn R 
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the winter weather. The colder the winter, the more 
that is used and subsequently injected underground. 

The Department of Agriculture (USDA} Research 
Service in Clay Center, Nebraska, reported an 
increase in on-site land releases of ammonia of 
124,000 pounds, from 403,000 in 1995 to 527,000 
pounds in 1996. The reporting by this USDA 
facility highlights the effects of Executive Order 
12856. Almost all of the reported releases arise 
from application of anhydrous ammonia as a 
fertilizer for com. These releases make the Clay 
Center facility one of the top facilities in Nebraska 
for total on- and off-site releases. Department of 
Agriculture facilities, like many other Federal 
facilities, do not operate in the manufacturing 
sectors (SIC codes 20 to 39) that are subject to TRI 
reporting. If these facilities were in the private 
sector, tl1eir releases would not be reported to TRI 
because agricultural facilities generally are not 
covered under TRI. To provide the public with 
some infonnation on non-reportable sources ofTRI 
chemical releases, such as the application of 
fertilizers, EPA has included a discussion of diffuse 
sources in Chapter 2. 

Three U.S. Air Force Bases reported the largest 
decreases in total on- and off-site releases among 
Federal facilities. Elmendorf Air Force Base in 
Alaska reported 481,000 pounds of ethylene glycol 
released on-site to land in 1995. It did not report for 
1996 because it now uses propylene glycol instead. 
Tinker Air Force Base in Oklahoma reported the 
second largest decrease, of 173,000 pounds of air 
emissions of dichloromethane. This facility 
reported 546,000 pounds in 1995 and 373,000 
pounds in 1996. A third Air Force base, Robins Air 
Force Base in Georgia also reported decreases of air 
emissions of dichloromethane, from 254,000 
pounds in 1995 to 134,000 pounds in 1996, a 
decrease of 120,000. Robins Air Force Base and 
Tinker Air Force Base achieved these reductions 
through source reduction programs. Tinker Air 
Force Base is in the process of implementing a 
detailed pollution prevention plan that targets TRI 
chemicals for significant reductions through the 
application of process changes and new technology. 
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The chemical dichloromethane is used primarily in 
paint stripping of aircraft and aircraft parts, but 
also in degreasing and the cleaning of bearings. The 
installation of the Aircraft Component Stripping 
high pressure water jet system has significantly 
reduced chemicals used for paint stripping, and 
dichloromethane has been eliminated for bearing:. 
cleaning operations through the use of an aqueous 
cleaning process. Additional reductions have been 
achieved since 1996 through the use of 
Environmentally Acceptable Strippers for aircraft 
paint stripping operations. Robins Air Force Base 
uses a baking soda high pressure water system to 
limit its use of chemical paint strippers. 

1995-1996 Waste Management Data, 
for Federal Facilities 

Table 10-15 summarizes on- and off-site waste 
management data for Federal facilities for 1995 and 
1996. As before, Box 10-2, presented above, 
provides corrected data for this table, taking into 
account the effect of one facility's error in reporting 
of on-site waste management. The following 
discussion reflects the data in Box 10-2. 

Total production-related waste remained about the 
same from 1995 to 1996 for Federal facilities. 
However, all types of waste management activity 
showed decreases except on-site recycling. Off-site 
waste management decreased a total of2.6 million 
pounds, or 12.0%. Quantities released on- and off
site also had reductions of 2.3 million pounds, or 
26.7%. 

Facilities with Large Increases and Decreases 
in Waste Management, 1995-1996 

The U.S. Defense Logistics Agency in Richmond, 
Virginia, reported increases for four CFCs and 
Halons in on-site recycling. On-site recycling for 
the four was 436,000 pounds in 1995 and 1.2 
million pounds in 1996, an increase of749,000 
pounds. This facility is the Federal reserve for 
ozone-depleting substances for all Department of 
Defense facilities. The facility receives the 
substances, recycles them, and returns them for 



reuse. The facility's mission is to increase the 
amount of ozone-depleting substances received and 
recycled. Increases in on-site recycling are 
anticipated over the next few years until such 
substances are completely phased out. This 
program was initiated in late 1994.The second 
largest reported increase was from the U.S. Army's 
Lake City Ammunition plant in Independence, 
Missouri, which reported off-site recycling of 
copper of 1.3 million pounds in 1995 and 1.6 
million pounds in 1996, an increase of 337,000 
pounds. The facility with the third largest increase 
was the U.S. Mint in Philadelphia, Pennsylvania, 
which reported 3.5 million pounds of copper 
recycled off-site in 1995 and 3.8 million pounds in 
1996, an increase of 300,000 pounds. 

The Philadelphia Naval Shipyard in Philadelphia, 
Pennsylvania, reported the largest decrease with an 
overall reduction of 1.5 million pounds fi·om 1995 
to 1996. In 1995, this facility, which consisted of 
both a shipyard and a foundry, reported 1.5 million 
pounds of copper recycled off-site. In 1996, the 
shipyard closed, but the foundry remains in 
operation. The amount of copper reported as 
recycled off-site in 1996 was 150,000 pounds. 

The facility with the largest decrease in waste 
management was the U.S. Mint in Denver, 
Colorado. This Department of the Treasury facility 
reported 8. 7 million pounds of copper recycled off
site in 1995 and 7.7 million pounds in 1996, a 
reduction of 1.0 million pounds. The Denver Mint 
attributes this reduction to a decrease in production 
of nickels, which are made with a copper core. 

Other Apparent Increases and Decreases in 
Waste Management, 1995-1996 

In the TRI database, there are other facilities with 
large apparent increases and decreases, which have 
been identified as reporting errors or changes. 
There is one such Federal facility: 

U.S. Army Ammunition Plant, Radford, 
Virginia, decrease of 27.1 million pounds, 
reporting error (see Box 10-3). 
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1994-1996 TRI Data for Federal 
Facilities 

Federal facilities have been required to report to 
TRI since the 1994 reporting year. (While some 
facilities, most notably in the Department of 
Energy, began reporting in 1993, some facilities 
did not submit reports until 1995.) Industry-specific 
chapters in this public data release analyze TRI 
reporting from 1988, TRI's baseline year, to 1996. 
Tliey also review waste management data since 
1991, the year that TRI began collecting this 
information, through 1996. Because Federal
facility reporting does not cover these longer 
periods, this se~tion compares data from 1994 to 
1996 only. 

Multi-year comparisons ofTRI data rely on the list 
of"core" TRI chemicals that were reportable, with 
the same reporting definition, in all years. For the 
years 1994 through 1996, in addition to delisted 
chemicals, this set of chemicals excludes the 
chemicals added in 1995 and also ammonia, 
hydrochloric acid, and sulfuric acid because of 
changes in their reporting definitions. These 
analyses also cover only the data elements that were 
collected in all years, which excludes from this 
section any analysis that distinguishes RCRA 
subtitle C landfills from other land releases as well 
as analysis based on the types of underground 
injection wells. 

On- and Off-site Releases 

From 1994 to 1996, the number of Federal facilities 
reporting to TRI decreased from 172 to 122, a 
29.1% decrease, as shown in Table 10-16. The 
number of forms submitted dropped from 611 to 
341, a 44.2% decrease. More than three-quarters of 
this decrease (233 forms out of270 forms) was due 
to Department of Defense facilities. The 
Department of Defense credits much of this 
decrease to reductions in the use ofTRI chemicals 
achieved through its agency-wide policy of source 
reduction. In addition, three major Navy facilities 
closed and three private contractor-operated 
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Table 10·15. TRI Waste Management Data, 1995-1996: Federal Facilities 

Waste Management Activity 1995 1996 Change from 1995-1996 
Pounds Pounds Pounds Percent 

QIN~i~ W~!e Mll!.!;\gcment 
Recycled On-site 35,643,116 12,169,917 -23,473,199 -65.9 
Energy Recovery On-site 13,084 7,700 -5,384 -41.1 
Treated On-site 13,067,406 9,650,204 -3,417,202 -26.2 

Total On-site Waste Management 48,723,606 21,827,821 -26,895,785 -55.2 

QII-~it~ Waste Management 
Recycled Off-site 20,642,592 18,483,313 -2,159,279 -10.5 
Energy Recovery Off-site 474,708 345,574 -129,134 -27.2 
Treated Off-site 990,294 630,355 -359,939 -363 

Total Off-site Waste Management 22,107,594 19,459,242 -2,648,352 -12.0 

Quantity Released On- and Off-site 8,602,631 6,304,755 -2,297,876 -26.7 

Total Production-related Waste 79,433,831 47,591,818 -31,842,013 -40.1 

Non- Production-related Waste 178,390 107,763 -70,627 -39.6 

Note: Data from Section 8 ofFormR (Current Year, Column B) of year indicated. See corrected on-site waste management data in Box 10-2. 

facilities closed or were mothballed between 1994 
and 1996. 

Total on- and off-site releases reported by Federal 
facilities, also presented in Table 10-16, decreased 
by half (50.4%) during this period, from 11.0 
million pounds to 5.4 million pounds. Air 
emissions, which were the largest release type in all 
three years, also decreased by half(50.7%), from 
8.3 million pounds to 4.1 million pounds. In 1994, 
releases to air reported by Federal facilities were 
divided about equally between fugitive and point 
source emissions. By 1996, however, this had 
changed. From 1994 to 1996, fugitive air emissions 
decreased 44.3% and point source air emissions 
decreased 57.3%, compared to 1994 reporting. As a 
result, fugitive air emissions of2.4 million pounds 
in 1996 represented a larger proportion (57.5%) of 
the Federal facilities' air releases. 

Other types of on-site releases reported by Federal 
facilities increased from 1994 to 1996, although the 
amounts remained well below 1 million pounds in 
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each category. These were a 12.7% increase in 
surface water discharges, 58.8% increase in 
underground injection, and 39.7% increase in on
site land releases. Off-site releases (transfers to 
disposal), however, decreased by 71.7% from 2.2 
million pounds to 613,000 pounds. These data also 
appear in Table 10-16 and they are illustrated in 
Figure 10-11. 

Table 10-17 provides 1994-1996 data for on- and 
off-site releases for each Federal agency. The 
largest reductions were reported by the Air Force 
(2.9 million pounds, a decrease of 59.7%) and the 
Army (1.3 million pounds, a decrease of 66.9%). 
For the Air Force, most of the overall decrease was 
in air emissions (2.6 million pounds). For the 
Army, the largest reduction was in off-site releases 
(740,000 pounds transferred to disposal), followed 
by air emissions (518,000 pounds). The largest 
increase was 120,000 pounds (21.4%) by 
Department of Energy facilities, principally in 
underground injection. 
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Table 10-16. Comparison ofTRI On-site and Off-site Releases, Other On-site Waste Management, and Transfers for 
Further Waste Manaaement, 1994-1996: Federal Facilities 

Change 
1994 1995 1996 1994to 1996 

Number Number Number Percent 

Total Factlttles 112 139 122 -29.1 

Total Forms 611 419 341 -44.2 
FormRs 611 399 314 -48.6 
Form As NA 20 27 -

Pounds Pounds Pounds Percent 

On-stte Releases 
Total An: Emisstons 8,315,612 5,715,738 4,098,880 -50 7 

Fugitive Arr 4,237,122 2,685,945 2,358,622 -443 
Point Source Air 4,078,490 3,029,793 1,740,258 -57.3 

Surface Water 109,999 79,721 123,962 12.7 
Underground Injection 318,318 325,751 505,541 58.8 
On-site Land Releases 71,129 581,513 99,383 39.7 

Total On-sue Releases 8,815,058 6,702,723 4,827,766 -45.2 

Off-site Releases 
Transfers Off-s1te to Dtsposal 2,163,898 849,290 612,567 -71.7 

Total On- and Off-stte Releases 10,978,956 7,552,013 5,440,333 -50.4 

Other On-site Waste Management 
Recycled On-site 1,995,164 35,643,ll6 12,167,717 509.9 
Energy Recovery On-s1te 633,190 13,084 7,700 -98 8 
Treated On-stte 2,504,525 12,566,460 9,312,954 271.8 

Total OtherOn-stte Waste Management 5,132,879 48,222,660 21,488,371 318.6 

Transfers Off-stte for Further Waste Management 
Transfers to Recycling 18,296,314 20,635,425 18,524,539 12 
Transfers to Energy Recovery 597,731 419,412 304,101 -49.1 
Transfers to Treatlnent 1,769,843 891,471 589,916 -66.7 
Transfers to POTWs 232,151 112,422 37,528 -83.8 
Other Off-stte Transfers 1,700 0 0 -1000 

Total Transfers Off-stte for Further Waste Management 20,897,739 22,058,730 19,456,084 -69 

Note. Does not mclude delisted chenucals, chemicals added m 1995, and ammoma, hydrochloric actd, and sulfuric acid: On-site Releases from Section 5 ofForm 
Rand Off-site Releases from Section 6 (transfers off-stte to dtsposal) ofForm R. Other On-site Waste Management from Section 8 of Form R. Transfers 
Off-site for Further Waste Management from Section 6 (excluding transfers off-site to disposal) of Form R. Breakdown ofUnderground Injection and On-stte 
Land Releases not required before 1996 OtherOff-stte Transfers are transfers reported Without a vahd waste management code 
NA not requn:ed to be reported in that year See corrected data in Box 10-3. 

Other On-site Waste Management 

Table 10-16 also provides data on Federal facilities' 
reporting of other on-site waste management from 
1994 to 1996. Box 10-3 supplies corrected data for 
this table, taking into account the effect of an error 
in reporting for on-site recycling in 1994 and 1995 
and for on-site treatment in 1994. The following 
discussion is based on the information shown in 
Box 10-3. The overall change was a decrease from 
34.3 million pounds in 1994 to 21.5 million pounds 

in 1996. This was a decrease of37.4%. This was 
the result of a decrease of 12.8 million pounds 
(51.3% decrease) in on-site recycling. On-site 
treatment showed an increase of 7 .0%, from 8. 7 
million pounds in 1994 to 9.3 million pounds in 
1996. 

Other on-site waste management data for the 
individual agencies, for the 1994-1996 period, 
appear in Table 10-18. Box 10-3 supplies corrected 
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Figure 1 0·11. Percentage Change in On-site and Off-site Releases, 
1994-1996: Federal Facilities 

Note: Do<:$ notincludedelisted chemicals, chemicals added in 1995, and ammonia, hydrochlonc acid, andsulfunc actd On-site Releases from SectionS ofFonnRand 
011'-slte Rl!leasi.'S from Section 6 (tmnsfers off-site to disposal) ofFormR Breakdown ofOn-stte Land Releases and Underground InJection not required befure 1996 

data for this table, taking into account the effect of 
an error in reporting by one Army facility. The 
largest decrease was reported by the Army, a 
reduction of 11.5 million pounds (or 38.3%), from 
1994 to 1996. Most of this reduction was reported 
in on-site recycling. The largest reported increase 
was that of the Defense Logistics Agency, an 
increase of606,000 pounds (or 104.6%), resulting 
from an increase in on-site recycling. 

Transfers Off-site for Further Waste 
Management 

From 1994 to 1996, Federal facilities' reporting of 
transfers off-site for further waste management 
decreased 6.9%, from 20.9 million pounds to 19.5 
million pounds. The large majority of this reporting 
was in transfers to recycling, which increased 
slightly (1.2%), from 18.3 million pounds to 18.5 
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million pounds. All other types of off-site transfers 
decreased. These data also appear in Table 10-16. 

Table 10-19 provides data for the Federal agencies 
on transfers off-site for further waste management. 
Army facilities reported the largest reduction, a 
decrease of 1.8 million pounds, or 30.1 %, from 
1994 to 1996. Facilities of the Department of the 
Treasury reported the largest increase, 1.0 million 
pounds, or 8.2%. 

Facilities with Large Increases 
and Decreases in Releases, 1994-1996 

The Federal facility with the largest increase in 
total on- and off-site releases was U.S. Department 
of Energy Naval Petroleum Reserves of California 
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, Table 10-17. TRIOn-site and Off-site Releases, by Agency, 1994-1996: Federal Facilities 

Off-site 
On-site Releases Releases 

Surface Total Transfers Total On-
Total Air Water Underground Releases On-site Off-site to and Off-site 

Agency Year Emissions DISCharges Injection to Land Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Dept ofDefense 96 2,943,461 102,485 0 26,805 3,072,751 599,877 3,672,628 
95 4,391,417 57,555 0 489,891 4,938,863 795,321 5,734,184 
94 6,682,870 64,910 1 41,186 6,788,967 2,046,943 8,835,910 

ArrForce 96 1,809,856 87,366 0 41 !,897,263 80,029 1,977,292 
95 2,731,753 34,748 0 486,507 3,253,008 285,256 3,538,264 
94 4,380,750 15,337 0 20,677 4,416,764 487,215 4,903,979 

Army 96 408,091 9,642 0 2,989 420,722 208,526 629,248 
95 640,421 11,223 0 2,874 654,5!8 194,432 848,950 
94 926,237 12,513 I 14,829 953,580 948,858 1,902,438 

Defense Log!Sttcs Agency 96 4,854 0 0 0 4,854 0 4,854 
95 5,101 0 0 250 5,351 505 5,856 
94 31,707 0 0 0 31,707 0 31,707 

Mannes 96 140,225 27 0 0 140,252 90,541 230,793 
95 322,188 47 0 3 322,238 164,849 487,087 
94 450,845 1,027 0 3,880 455,752 460,134 915,886 

Navy 96 580,435 5,450 0 23,775 609,660 220,781 830,441 
95 691,954 11,537 0 257 703,748 150,279 854,027 
94 893,331 36,033 0 1,800 931,!64 150,736 1,081,900 

Army Corps ofEngmeers 96 3,910 300 0 5,000 9,210 0 9,210 
95 3,110 255 0 19,000 22,365 0 22,365 
94 3,410 1,600 0 17,300 22,310 0 22,310 

Dept of Agncu!ture 96 0 0 0 0 0 0 0 
95 0 0 0 0 0 0 (l 

94 No reports recetved 

Dept ofEnergy 96 155,452 5,803 505,541 10,678 677,474 1,174 678,648 
95 140,969 3,542 325,751 42,277 512,539 2,501 515,040 
94 220,764 3,766 318,317 12,273 555,120 3,848 558,968 

Dept of Health and Human Servtces 96 (l 0 0 0 0 750 750 
95 0 0 0 (l 0 0 0 
94 500 0 0 0 500 60,622 61,122 

Dept oflntenor 96 750 4,017 0 0 4,767 0 4,767 
95 750 4,086 0 0 4,836 0 4,836 
94 1,161 0 0 0 1,161 0 1,161 

Dept ofJust!Ce 96 10,305 1,300 0 0 11,605 0 11,605 
95 19,510 13,000 0 0 32,510 0 32,510 
94 79,360 13,000 0 0 92,360 0 92,360 

Dept ofTransportatmn 96 19,600 0 0 0 19,600 1,096 20,696 
95 16,499 0 0 0 16,499 4,544 21,043 
94 23,566 0 0 250 23,816 1,541 25,357 

Dept ofTreasury 96 30 107 0 56,900 57,037 9,350 66,387 
95 7,410 0 0 30,000 37,410 34,050 71,460 
94 6,310 0 0 20 6,330 37,000 43,330 

Dept of Veterans AffairS 96 No reports recetved 
95 0 0 0 0 0 0 0 
94 No reports recetved 

EnVIronmental Protection Agency 96 17 0 0 0 17 0 17 
95 ll 0 0 0 ll 0 11 
94 20 0 0 0 20 0 20 

Note: Does not mcludedehsted chemtcals, chemicals added m 1995, and anunoma, hydrochlonc actd, and sulfunc actd On-site Releases from Sect10n 5 ofFonn Rand 
Off-site Releases from Sectton 6 (transfers off,.stte to dtsposal) ofFonn R 
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Table10-17. TRIOn-site and Off-site Releases, by Agency, 1994-1996: Federal Facilities, Continued 

Off-site 
On-site Releases Releases 

Surface Total Transfers Total On-
Total Air Water Underground Releases On-site Oft:.site to and Off-site 

A&>eMY Year Emissions Discharges Injection to Land Releases Disposal Releases 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds 

Nttlon.d ACI'O!lllltks and Space Admin. 96 327,172 0 0 0 327,172 320 327,492 
95 473,964 0 0 5 473,969 12,874 486,843 
94 546,899 2,236 0 18 549,153 13,944 557,397 

National S«urity As,eney 96 No reports rece1vcd 
95 No reports received 
94 0 0 0 0 0 0 0 

Tcmemc Va11cy Authority 96 0 9,736 0 0 9,736 0 9,736 
95 0 0 0 0 0 0 0 
94 0 23,704 0 21 23,725 0 23,725 

U.S. Enricllmtne Colpotatlon 96 638,183 214 0 0 638,397 0 638,397 
95 662,098 1,283 0 340 663,721 0 663,721 
94 750,752 783 0 61 751,596 0 751,596 

TO!al rw Fc<iml Facilities 96 4,098,880 123,962 505,541 99,383 4,827,766 612,567 5,440,333 
95 5,715,738 79,721 325,751 581,513 6,702,723 849,290 7,552,013 
94 8,315,612 109,999 318,318 -- 71,129 8,815,058 2,163,898 10,978,956 

Note: Does not includedelistedchemlcals, chemicals added in 1995, and ammonia, hydrochloric ac1d, andsul:func ac1d On-site Releases from Section 5 ofFo1111 Rand 
OJT-sltc Releases from Section 6 (ttansfers off-site to disposal) ofFo1111R. 

in Tupman, California. Reporting of methanol has 
varied, with 308,000 pounds injected underground 
in 1994, 184,000 pounds in 1995, and 499,000 
pounds in 1996. As described above for 1995-to-
1996 increases, methanol is used at this facility as 
an antifreeze so that the amount used and 
subsequently injected underground varies 
depending on winter temperatures. The facility with 
the second largest increase was the U.S. Navy 
facility in San Diego, California, with 98,000 
pounds of aluminum oxide (fibrous forms) 
transferred off-site to disposal in 1996 and no 
reports for this chemical in 1994. Aluminum oxide 
is used as a grit for paint removal and is collected 
and disposed of along with paint chips. 

The Tinker Air Force Base in Oklahoma reported 
the largest decrease of total releases from 1994 to 
1996. 'This facility reported air emissions of 
dichloromethane of857,000 pounds in 1994, 
546,000 pounds in 1995, and 373,000 pounds in 
1996. As described above for 1995-to-1996 
decreases, this was achieved through its source 
reduction program. The U.S. Army Arsenal in Pine 
Bluff, Arkansas, reported the second largest 
decrease, with 348,000 pounds of transfers to 
disposal of both hexachloroethane and zinc 
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compounds in 1994, and no reports for these 
chemicals in 1996. A second U.S. Air Force Base, 
in Marietta, Georgia, reported a decrease of 
187,000 pounds of methyl ethyl ketone, from 
192,000 pounds to 5,000 pounds, in air emissions. 
It also reported 136,000 pounds in transfers to 
disposal of manganese compounds in 1994 and no 
report for this chemical in 1996. Methyl ethyl 
ketone (MEK) had been used by many at this 
facility as a paint gun cleaner and general cleaning 
solvent on aircraft. Strict controls on the 
distribution of MEK were created, resulting in a 
reduction in use and the consequent reduction in 
reported air emissions. During a reclamation 
project at the base, soils containing naturally 
occurring manganese compounds were dug up and 
removed. The manganese compounds in the soil 
were reported to TRI. 'This project was completed 
before the 1996 reporting year. 

1994-1996 Waste Management 
Data for Federal Facilities 

Table 10-20 summarizes on- and off-site waste 
management data for Federal facilities from 1994 
to 1996. Box 10-3 supplies corrected data for this 
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Box 10-3. Corrected On-site Waste Management Quantities, 1994-1996: Federal Facilities 

One federal Army facility did not subm1t a report for 1994. The form from this facility for nitric acid 
for 1995 indicates large amounts of this chemical were recycled on-site and treated on-site m 1994 (under the 
prior year reportmg column). In addition, the fac1hty reported a number 10 times smaller for the recycled on
stte amount for 1995 on the 1996 form (under the prior year reportmg column) than it did on the 1995 form. 
Correctmg for these errors would result m the following data. 

Corrected Data for Table 10-16 and Table 10-20 
Change 

Waste Management Activity 1994 1995 1996 1994 to 1996 
Pounds Pounds Pounds Percent 

Other On-site Waste Management 
Recycled On-site 24,995,164 5,043,116 12,167,717 -51.3 
Energy Recovery On-site 633,190 13,084 7,700 -98.8 
Treated On-s1te 8,704,525 12,566,460 9,312,954 7.0 

Total Other On-site Waste Management 34,332,879 17,622,660 21,488,371 -37.4 

Total Production-related Waste 65,492,432 47,134,174 46,112,296 

Change Change Change 
Waste Management Activity 1994-1995 1995-1996 1994-1996 

Percent Percent Percent 
Other On-site Waste Management 
Recycled On-site -79.8 141.3 -51.3 
Energy Recovery On-site -97.9 -41.1 -98.8 
Treated On-site 44.4 -25.9 7.0 

Total Other On-site Waste Management -48.7 21.9 -37.4 

Total Production-related Waste -28.0 -2.2 -29.6 

Corrected Data for Table 10-18 
Energy Total Total 

Recycled Recovery Treated On-site Waste 
Agency Year On-site On-site On-site Management 

Pounds Pounds Pounds Pounds 

Dept. of Defense 96 11,376,022 7,700 8,891,254 20,274,976 
95 4,109,104 13,084 11,714,032 15,836,220 
94 24,182,837 633,190 6,872,812 31,688,839 

Army 96 10,106,900 7,700 8,483,690 18,598,290 
95 3,497,968 13,000 11,714,032 15,225,000 
94 23,230,686 17,000 6,872,812 30,120,498 

Note: Data from Sect10n 8 of Form R One form added for 1994 (23,000,000 pounds recycled on-site and 6,200,000 pounds treated on-site) 
One form corrected for 1995 (from 34,000,000 pounds to 3,400,000 pounds recycled on-site) 
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Table 10-18. TRI Other On-site Waste Management by Agency, 1994·1996: Federal Facilities 

Energy Total Other 
Recycled Recovery Treated On-site Waste 

Apcy Year On-site On-site On-site Management 
Pounds Pounds Pounds Pounds 

Dept. ofDefensc 96 11,376,022 7,700 8,891,254 20,274,976 
95 34,709,104 13,084 12,175,092 46,897,280 
94 1,182,837 633,190 2,071,494 3,887,521 

AII."FOI:'CC 96 61,738 0 229,962 291,700 
95 117,680 84 240,075 357,839 
94 281,873 0 933,958 1,215,831 

Anny 96 10,106,900 7,700 8,483,690 18,598,290 
95 34,097,968 13,000 l1,714,032 45,825,000 
94 230,686 17,000 672,812 920,498 

Defense Logistics Agency 96 1,184,803 0 0 1,184,803 
95 436,000 0 0 436,000 
94 532,560 0 46,563 579,123 

Marines 96 0 0 0 0 
95 9,224 0 406 9,630 
94 85,538 128,100 8,527 222,165 

Navy 96 22,581 0 177,602 200,183 
95 48,232 0 220,579 268,811 
94 52,180 488,090 409,634 949,904 

AnnyCotpsofEngincers 96 0 0 1,575 1,575 
95 0 0 350 350 
94 0 0 1,450 1,450 

Dept. of Agriculture 96 0 0 57,600 57,600 
95 0 0 46,300 46,300 
94 No reports received 

Dcp(. or Energy 96 362,585 0 208,427 571,012 
95 307,661 0 226,374 534,035 
94 104,137 0 302,934 407,071 

Dept, ofHeallh and Human Services 96 0 0 43,000 43,000 
95 0 0 44,668 44,668 
94 0 0 ll,OOO 11,000 

Dept, ortntcrlor 96 0 0 0 0 
95 0 0 0 0 
94 0 0 4,430 4,430 

DcpC.ofJuslice 96 0 0 0 0 
95 0 0 0 0 
94 0 0 0 0 

Dept. ofTransportation 96 0 0 0 0 
95 0 0 0 0 
94 0 0 0 0 

Dept, OfTI'l.':ISlUY 96 0 0 120 120 
95 0 0 2,330 2,330 
94 0 0 2,205 2,205 

Dept. of Veterans Affairs 96 No reports received 
95 0 0 0 0 
94 No reports received 

Note!: Docs not includedelisted chemicals, chemicals added in 1995, and ammonia, hydrochloric acid, and sulfuric acid Data from Seeton 8 ofFormR. See corrected 
datalnBox 10-3. 
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Table 10~18. TRI Other On-site Waste Management by Agency, 1994~1996: Federal Facilities, Continued 

Energy Total Other 
Recycled Recovery Treated On-site Waste 

Agency Year On-site On-site On-site Management 
Pounds Pounds Pounds Pounds 

Envrronmental Protectlon Agency 96 0 0 0 0 
95 0 0 0 0 
94 0 0 0 0 

National Aeronautics and Space Admm 96 429,110 0 78 429,188 
95 626,351 0 70 626,421 
94 707,690 0 712 708,402 

National Secunty Agency 96 No reports received 
96 No reportsrecetved 
94 0 0 12,500 12,500 

Tennessee Valley Authonty 96 0 0 52,500 52,500 
95 0 0 62,576 62,576 
94 0 0 35,000 35,000 

US Ennchment Cotporatton 96 0 0 58,400 58,400 
95 0 0 8,700 8,700 
94 0 0 62,800 62,800 

Total for Federal Facthttes 96 12,167,717 7,700 9,312,954 21,488,371 
95 35,643,116 13,084 12,566,460 48,222,660 
94 1,995,164 633,190 2,504,525 5,132,879 

Note: Does notmc1udedehsted chemicals, chenncals added m 1995, andanmtonia, hydrochloric acid, and sulfuric actd Data :from Section 8 ofFormR. See corrected 
data in Box 10-3. 

table, taking into accout}.t the effect of an error in 
' reporting for quantities recycled on~site in 1994 
and 1995 and treated on~site in 1994. The 
following discussion is based on the information 
shown in Box 10-3. Total production-related waste 
decreased from 65.5 million pounds to 46.1 million 
pounds in this period, a decrease of29.6%. As 
noted above, on-site waste management showed a 
decrease, from 34.3 million pounds to 21.5 million 
pounds, or 37.4%. Federal facilities' reporting of 
off-site waste management decreased from 20.7 
million pounds to 19.4 million pounds, or 6.4%. 
Quantities released on- and off-site decreased by 
half (50.0%), from 10.4 million pounds to 5.2 
million pounds. 

A 

Facilities with Large Increases and 
Decreases in Waste Management, 1994-1996 

The U.S. Defense Logistics Agency in Richmond, 
Virginia, reported increases for four CFCs and · 
Halons in on-site recycling as part of its on-going 
operations as the Federal reserve for ozone-

depleting substances, described above for the 1995-
to-1996 increases. On-site recycling for the four 
was 533,000 pounds in 1994, 436,000 pounds in 
1995, and 1.2 million pounds in 1996, an increase 
of652,000 pounds from 1994 to 1996. The facility 
with the second largest increase was the U.S. Mint 
in Denver, Colorado, with increases in off-site 
recycling of copper from 7.3 million pounds in 
1994 to 7.7 million pounds in 1996. However, as 
described above, this is a decrease from the 1995 
amount of 8. 7 million pounds. The facility with the 
third largest increase was the U.S. Mint in 
Philadelphia, Pennsylvania, which reported 3.5 
million pounds of copper recycled off-site in both 
1994 and 1995 and 3.8 million pounds in 1996, an 
increase of 300,000 pounds, also described above. 

The facility with the largest decrease in waste from 
1994 to 1995 was the Tinker Air Force Base in 
Oklahoma, with decreases in dichloromethane of 
quantities released on- and off-site of 485,000 
pounds, from 863,000 pounds in 1994 to 378,000 
pounds in 1996. This facility accounts for the 

405 



rn.:' Chapter 10- TRJ Data for Federal Facilities 
] li!Uiilm!mu! 
Table 10M19. TRI Transfers Off~lte for Further Waste Management, by Agency, 1994M1996: Federal Facilities 

Total Transfers 
Transfers Other Off-site for 

Transfers to Energy Transfers to Transfers Off-site Further Waste 
A~ Year toRecyclmg Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

Dept ofDcf~tuc 96 4,558,899 295,346 566,407 24,346 0 5,444,998 
95 5,885,549 40!,482 871,491 20,557 0 7,179,079 
94 5,493,409 582,593 1,681,620 185,996 1,450 7,945,068 

Air Foree 96 144,667 70,479 129,132 596 0 344,874 
95 500,774 125,177 147,464 1,311 0 774,726 
94 285,896 225,789 265,695 116,267 1,450 895,097 

Army 96 3,855,274 65,314 293,964 1,967 0 4,216,519 
95 3,376,650 103,874 560,458 1,621 0 4,042,603 
94 4,847,318 177,510 1,002,843 2,123 0 6,029,794 

Dcf.:tuc Losistica Agency 96 0 0 0 0 0 0 
95 0 0 2,287 0 0 2,287 
94 0 7,100 8,630 0 0 15,730 

MArines 96 95,622 105,415 85,934 265 0 287,236 
95 276,165 36,800 75,251 525 0 388,741 
94 62,073 98,500 99,881 61,534 0 321,988 

NA\'}' 96 463,336 54,138 57,377 21,518 0 596,369 
95 1,731,960 135,631 86,031 17,100 0 1,970,722 
94 298,122 73,694 304,571 6,072 0 682,459 

Army CotpS ofEnaincers 96 0 0 0 180 0 180 
95 0 0 0 325 0 325 
94 0 0 0 0 0 0 

[)qll, of Aari.::ulturo 96 0 0 0 0 0 0 
95 0 0 0 0 0 0 
94 No reports received 

D<:pt ornnc~ 96 7,282 0 2,069 0 0 9,351 
95 59,735 0 7,020 0 0 66,755 
94 25,700 0 26,853 10 0 52,563 

[)qll, ofll(•lth IUld Uuman Services 96 0 0 0 0 0 0 
95 54,509 0 603 0 0 55,112 
94 25,401 0 19,460 34,415 0 79,276 

Dept. of lnlerlor 96 0 0 0 0 0 0 
95 0 0 0 0 0 0 
94 0 0 0 4,500 0 4,500 

Dqll, of Justil:e 96 0 0 0 0 0 0 
95 0 0 0 0 0 0 
94 0 0 0 0 0 0 

IXpL ofTI'I.Il$JlOrtatlon 96 0 0 0 0 0 0 
95 0 1,517 282 0 0 1,799 
94 0 3,554 998 0 250 4,802 

Dept. orT~ry 96 13,742,428 0 5 775 0 13,743,208 
95 14,603,963 0 0 540 0 14,604,503 
94 12,693,820 0 0 6,980 0 12,700,800 

[)qll, ofVct.:n~ns Affairs 96 No ((ports rece1ved 
95 0 0 0 91,000 0 91,000 
94 No reports rece1ved 

tm lfOIIIIICntlll'roleelion Agency 96 0 0 0 0 0 0 
95 0 0 0 0 0 0 
94 0 0 0 0 0 0 

Nott: Docs not includedclisted chemicals, chemicals nddedm 1995, and ammonia, hydrochloric actd, and sulfuncactd Transfers Off-sitefor Further Waste 
M11n11gtmcnt from ScctWn 6 (excluding tronsfeiS off-site to disposal) ofForm R. OtherOff-stte Transfers are transfers reported wtthout a vabd waste management code. 
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Table 10-19. TRI Transfers Off-site for Further Waste Management, by Agency,1994-1996: Federal Facilities 

Total Transfers 
Transfers Other Off-site for 

Traosfers to Energy Transfers to Traosfers Off·slte Further Waste 
Agency Year to Recycling Recovery Treatment toPOTWs Transfers Management 

Pounds Pounds Pounds Pounds Pounds Pounds 

Nallonal Aeronauttcs and Space Adnun 96 215,930 8,155 21,435 1 0 246,121 
95 31,669 16,413 12,075 0 0 60,157 
94 57,984 11,584 13,808 250 0 83,626 

Nallonal Secunty Agency 96 No reports l'llcetved 
95 No l'llports l'llCeived 
94 0 0 38 0 0 38 

Tennessee Valley Aulhonty 96 0 0 0 12,226 0 12,226 
95 0 0 0 0 0 0 
94 0 0 27,066 0 0 27,066 

' US Ennclunent Cmporatton 96 0 0 0 0 0 0 
95 0 0 0 0 0 0 
94 0 0 0 0 0 0 

Total for Federal FacJhtJes 96 18,524,539 304,101 589,916 37,528 0 19,456,084 
95 20,635,425 419,412 891,471 112,422 0 22,058,730 
94 18,296,314 597,731 1,769,843 232,151 1,700 20,897,739 

Note: Does not include delisted chemicals, cheimcals added in 1995, andammorua, hydrocblonc acid, and sulfuric acid. Transfers Off-site for Further Waste 
Management from Sectlon 6 ( excludmgtransfers off-srteto disposal) ofFonn R. Other Off-site Transfers are transfers reported Without a valid waste management code 

Table 10-20. TRI Waste Management Data, 1994-1996: Federal Facilities 

Waste Management Activity 1994 1995 1996 
Pounds Pounds Pounds 

On-site Waste Management 
Recycled On-site 1,995,164 35,643,116 12,167,717 
Energy Recovery On-site 633,190 13,084 7,700 
Treated On-s1te 2,504,525 12,566,460 9,312,954 

Total On-site Waste Management 5,132,879 48,222,660 21,488,371 

Off-s1te Waste Management 
Recycled Ofl'·slte 18,051,026 20,580,092 18,454,324 
Energy Recovery Off-Site 558,744 471,708 345,574 
Treated Off-site 2,102,577 961,194 595,560 

Total Off-site Waste Management 20,712,347 22,012,994 19,395,458 

Quantity Released On-and Off-site 10,447,206 7,498,520 5,228,467 

Total Produnt10n-related Waste 36,292,432 77,734,174 46,112,296 

Non- Production-related Waste 307,616 174,295 107,685 

Change Change Change 
Waste Management Activity 1994-1995 1995-1996 1994-1996 

Percent Percent Percent 
On-s1te Waste Management 
Recycled On-s1te 1,6865 -659 5099 
Energy Recovery On-s1te -97.9 -41.1 -98.8 
Treated On-s1te 401.8 -25.9 2718 

Total On·stte Waste Management 8395 -55.4 318 6 

Off-site Waste Management 
Recycled Off-site 140 -103 2.2 
Energy Recovery Off-site -15.6 -267 -38.2 
Treated Off-site -543 -380 -717 

Total Off-site Waste Management 6.3 -11.9 -6.4 

Quantity Released On- and Off-site -28.2 -30.3 -500 

Total Productton-related Waste 1142 -40.7 27.1 

Non· Production-related Waste -433 -38 2 -65.0 

Note: Does notmcludedehstedcherrucals, cherrucals added in 1995, ammoma, hydrochloric acid, and sulfuric ac1d Data from Section 8 ofFormR (Current Year, 
Column B) of year indicated See corrected data in Box 10-3. 
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largest decreases in total releases for both 1994 to 
1996 and 1995 to 1996, as described above. The 
facility attributes the reductions to process and 
equipment changes implemented as a result of its 
source reduction program. The U.S. Army Lake 
City Ammunition Plant in Independence, Missouri, 
reported the second largest decreases, with 2.3 
million pounds of copper recycled off-site in 1994 
and 1.6 million pounds in 1996, a decrease of 
620,000 pounds. The facility reporting the third 
largest decreases in waste was the U.S. Army 
Arsenal in Pine Bluff, Arkansas, with 351,000 
pounds of both hexachloroethane and zinc 
compounds released on and off-site in 1994 and SO 
pounds of each in 1996. This decrease occurred 
from 1995 to 1996, as described above. 

Facilities Contacted For Explanations 
(alphabetical by facility): 

U.S. Air Force, Elmendorf Air Force Base, Alaska: 
Cheryl Paige, March 23, 1998 (explanation provided) 

U.S. Air Force Plant, Marietta, Georgia: Rochelle 
Routman, Aprill6, 1998 (explanation provided) 

U.S. Air Force, Robins Air Force Base, Georgia: 
Andrew Porth (Department ofDefense), Aprill6, 
1998 (explanation provided) 

U.S. Air Force, Tinker Air Force Base, Oklahoma: 
Anne Schaefer, March 25, 1998 (explanation 
provided) 
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U.S. Army Arsenal, Pine Bluff, Arkansas (could not 
be reached for comment) 

U.S. Army Ammunition Plant, Radford, Virginia: 
Shelley Barker, April15, 1998 (explanation provided) 

U.S. Army, Lake City Ammunition Plant, 
Independence, Missouri (could not be reached for 
comment) 

U.S. Defense Logistics Agency, Richmond, Virginia: 
Adrianne Moore and Ron Sibley, April15, 1998 
(explanation provided) 

U.S. Department of Agriculture, Agricultural 
Research Service, Clay Center, Nebraska: Glen 
Becker, March 24, 1998 (explanation provided) 

U.S. Department of Energy Naval Petroleum Reserves 
of California, Tupman, California: Gary Walker, April 
15, 1998 (explanation provided) 

U.S. Mint, Denver, Colorado: Gail Fallon, April20, 
1998 (explanation provided) 

U.S. Mint, Philadelphia, Pennsylvania (could not be 
reached for comment) 

U.S. Navy, Philadelphia Naval Shipyard, 
Philadelphia, Pennsylvania: Mark Donato, April20, 
1998 

U.S. Navy, San Diego Naval Station, San Diego, 
California (no explanation provided) 



APPENDIX A 

. EPA REGIONAL OFFICE 
AND STATE TRI CONTACTS 

EPA REGIONAL SECTION 313 
COORDINATORS 

USEPA Region I 

Connecticut, Maine, Massachusetts, 
New Hampshire, Rhode Island, Vermont 

DvnghtPeavey(SPT) 
Assistance and Pollution Prevention Office 
JFK Federal Bldg. 
Boston, MA 02203 
(617) 565-3230 
Fax (617) 565-4939 
Email: peavey.dvnght@epamail.epa.gov 

USEPA Region II 
New Jersey, New York, Puerto Rico, 
Virgin Islands 

Nora Lopez (MS-1 05) 
Pesticides and Taxies Branch 
2890WoodbridgeAve.,Bldg. 10 
Edison, NJ 08837-3679 
(732) 906-6890 
Fax (732) 321-6788 
Email: lopez.nora@epamail.epa.gov 

USEPA Region Ill 

Delaware, District of Columbia, Maryland, 
Pennsylvania, Virginia, West Virginia 
Bill Reilly (3WC33) 
Taxies Program and Enforcement Branch 
1650 Arch St. 
Philadelphia, PA 19103-2029 
(215) 814-2072 
Fax (215) 814-2134 
Email: reilly.william@epamail.epa.gov 

USEPA Region IV 
Alabama, Florida, Georgia, Kentucky, 
Mississippi, North Carolina, South Carolina, 
Tennessee 

Ezequiel Velez 
EPCRA Information Center 
Atlanta Federal Center 
61 Forsyth St., S.W. 
Atlanta, GA 30303 
(404) 562-9191 
Fax (404) 562-9163 
Email: velez.ezequiel@epamail.epa.gov 
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USEPA Region V 
Illinois, Indiana, Michigan, Minnesota, Ohio, 
Wisconsin 

Thelma Codina (DT -8J) 
Pesticides and Toxics Branch 
77 W. Jackson Blvd. 
Chicago, IL 60604 
(312) 886-6219 
Fax (312) 353-4788 
Email: codinathelma@epamail.epa.gov 

USEPA Region VI 
Arkansas, Louisiana, New Mexico, Oklahoma, 
Texas 

E. Warren W. Layne, Ph.D. 
TRI Coordinator(6PDT) 
Pesticides and Toxic Substances Branch 
1445 Ross Ave., Suite 1200 
Dallas, TX 75202-2733 
(214) 665-8013 
Fax (214) 665-6762 
Emnil: layne.warren@epamail.epagov 

USEPA Region VII 
Iowa, Kansas, Missouri, Nebraska 

James Hirtz 
Toxic Substances Prevention and Planning Branch 
US EPA 
726 Minnesota Ave. 
Kansas City,KS 66101 
(913) 551-7646 
Fax (913) 551-7065 
Email: hirtz.james@epamail.epa.gov 
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USEPA Region VIII 
Colorado, Montana, North Dakota, South 
Dakota, Utah, Wyoming 

Jack Salter (8P2-TX} 
Toxic Substance Branch 
999 18th St., Suite 500 
Denver, CO 80202 
(303) 312-6026 
Fax(303) 312-6044' 
Email: salter.jack@epamail.epa.gov 

USEPA Region IX 
Arizona, California, Hawaii, Nevada, 
American Samoa, Guam, Northern Marianas 

Adam Browning (C:MD-4-2) 
Pesticides and Toxics Branch 
75 Hawthorne St. 
San Francisco, CA 941 OS 
(415) 744-1121 
Fax (415) 744-1073 
Email: browning.adam@epamail.epa.gov 

USEPA Region X 
Alaska, Idaho, Oregon, Washington 

Christina Colt 
Office ofWaste and Chemicals Management 
Solid Waste and Toxics Unit 
1200 Sixth Ave. (WCM-128) 
Seattle, WA98101 
(206) 553-4016 
Fax (206) 553-8509 
Email: coltcbristina@epamail.epa.gov 
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STATE TRI PUBLIC CONTACTS 

Alabama 
Kirk Chandler 

" Alabama Emergency Response Commission 
Alabama Department ofEnv:ironmental Management 
1751 Congressman W.L. Dickinson Dr. 
P.O. Box301463 
Montgomery, AL 36130-1463 
(334) 260-2717 
Fax (334) 272-8131 
Email: kfc@adem.state.al.us 

Alaska 
Camille Stephens 
Department ofEnv:ironmental Conservation 
Government Preparedness and Response Program 
410 Willoughby Ave., Suite 105 
Juneau, AK 99801-1795 
(907) 465-5220 
Fax (907) 465-5244 
Email: cstephen@env:irocon.state.ak:.us 

American Samoa 
Togipa Tausaga, Director 
American Samoa Environmental Protection Agency 
Office of the Governor 
(684) 633-2304 
Fax (684) 633-5801 
c/o Carl Goldstein (CMD-5) 
U.S. EPARegioniX 
75 Hawthorne St. 
San Francisco, CA 94105 
(415) 744-2170 
Fax (415) 744-1604 

Arizona 
Daniel Roe, Executive Director 
Arizona Emergency Response Commission 
5636 East McDowell Rd. 
Phoenix, AZ 85008 
(602) 231-6346 
Fax (602) 392-7519 
Email: roed@dem.state.az.us 

Arkansas 

John Ward 
Arkansas Department of Pollution Control and 
Ecology 
P.O. Box 8913 
8001 National Dr. 
Little Rock, AR 72209-8913 
(501) 682-0913 
Fax (501) 682-0798 

California 
Steve Hanna 
Office ofEnvironmental Information Management 
Department ofT oxic Substances Control 
400 P St., 4th Floor 
P.O. Box 806 
Sacramento, CA 95812-0806 
(916) 324-9924 
Fax (916) 324-1788 
Email: shanna@hwl.cahwnetgov 

Colorado 
Tamera VanHorn 
Colorado Emergency Planning Commission 
Colorado Department ofPublic Health and 
Environment 
4300 Cherry Creek Dr. South 
Denver, CO 80222-1530 
(303) 692-3017 
Fax (303) 782-4969 
Email: tamera.vanhom@state.co.us 

Connecticut 
Joseph Pulaski 
SERCAdministrator 
Department ofEnv:ironmental Protection 
Bureau ofWaste Management 
79ElmSt 
Hartford, CT 06106-5127 
(860) 424-3373 
Fax (860) 424-4059 
Email: joseph. pulaski@po.state.ct. us 
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Delaware 

David Fees 
Division of Air and Waste Management 
DepartmentofNatural Resources and Environmental 
Control 
156 S. State St. 
Dover, DE 19901 
(302) 739-4791 
Fax (302) 739-3106 
Email: dfees@dnrec.state.de.us 

District of Columbia 

Michele Penick 
SARATitlelli 
OfficeofEmergency Preparedness 
Frank: Reeves Center for Municipal Affairs 
2000 14th St., Northwest, 8th Floor 
\Vashington, DC 20009 
(202) 673-2101, Ext. 3159 
Fax (202) 673-2290 

Florida 
Sam Brackett 
State Emergency Response Commission 
Attn: Sam Brackett 
2555 Shumard Oak Blvd. 
Tallahassee, FL32399-2100 
(850) 413-9970 
(800) 635-7179 (in Florida) 
Fax (850) 488-1739 
Email: sam.brackett@dcastate.fl.us 

Georgia 
Dr. AlbertK. Langley 
Environmental Protection Division 
Emergency Response Program/SARA Title III 
Department ofNatural Resources 
7 Martin Luther King, Jr. Dr., Rm. 139 
Atlanta, GA 30334 
( 404) 656-6905 
Fax(404) 657-7893 
Email: albert _langley@mail.dnr.ga.us 

Guam 

Jesus Salas, Administrator 
Guam Environmental Protection Agency 
P.O. Box22439, GMF 
Barrigada, Guam 96921 
International Number(671) 475-1658 
Fax (671) 477-9402 

Hawaii 
Marsha Graf, TRI Coordinator 
Hawaii State Emergency Response Commission 
Hawaii Department ofHealth 
919 AlaMoana Blvd. 3rd Floor, Room 206 
Honolulu, HI 96814 
(808) 586-4249 
Fax (808) 586-7537 
Email: heer@ehahealth.state.hi.us 

Idaho 
Bill Bishop, Director, Hazardous Materials 
Bureau ofHazardous Materials 
Gowen Field 
4040 Guard St., Bldg. 600 
Boise, ID 83705-5004 
(208) 334-3263 
Fax (208) 334-3267 
Email: bbishop@dbs.state.id. us 

Illinois 
Joe Goodner 
Office of Chemical Safety 
Illinois Environmental Protection Agency 
P.O. Box 19276 
1021 N. Grand Ave. East 
Springfield, IL 62702 
(217) 785-0830 
Fax (217) 782-1431 
Email: epa8538@epa.state.il.us 
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Indiana 
Harry Davis, Paula Smith 
IndianaDepartmentofEnvironmental Management 
Office ofPollutionPrevention and Technical 
Assistance 
100 N. Senate Ave. 
P.O. Box 6015 
ISTA Building, Suite #703 
Indianapolis, IN 46206-6015 
(use both addresses on all mail) 
(317) 232-8172 
Fax (317) 233-5627 
Email: hdavis@dem.state.in.us 
psmith@dem.state.in.us 

Iowa 
Catherine Fitzsimmons 
Bureau Chief of Air Quality 
Department ofNatural Resources 
7900 Hickman Rd., Suite I 
Urbandale, IA 50322 
(515) 281-8034 
Fax (515) 281-5094 
Email: craffen@max.state.ia.us 

Kansas 
Scott Bangert 
Kansas Emergency Response Commission 
Forbes Field Bldg. 283 
Topeka, KS 66620 
(785) 296-1689 
Fax (785) 296-1545 

Kentucky 
Alex Barber 
Kentucky Department for Environmental Protection 
14 Reilly Rd. 
Frankfort,KY 40601-1132 
(502) 564-2150 
Fax (502) 564-4245 
Email: barber@nrdep.nr.ky.state.us 

louisiana 
Linda Brown 
Department ofEnvironmental Quality 
Office of the Secretary 
P.O. Box 82263 
7290 Bluebonnet Dr. 
Baton Rouge, LA 70884-2263 
(504) 765-0737 
Fax (504) 765-0742 
Email: lindab@deq.state.la.us 

Maine 
RaynaLeibowitz 
State Emergency Response Commission 
72 State House Station 
Augusta, ME 04333-0072 
(207) 287-4080 
Fax (207) 287-4079 
Email: rayna.b.leibowitz@state.me.us 

Maryland 
Patricia Williams 
SARA Title III Reporting 
Maryland Department of the Environment 
Technical and Regulatory Services Administration 
Community Right-to-Know Section 
2500 Broening Hwy. 
Baltimore, MD 21224 
(410) 631-3800 
Fax (410) 631-3873 

Massachusetts 
William T. Panos 
Massachusetts Department ofEnvironmental 
Protection 
Bureau ofWaste Prevention 
1 WinterSt. 
Boston, MA 02108 
(617) 574-6820 
Fax (617) 292-5858 
Email: wpanos@state.ma.us 
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Michigan 

Robert Jackson 
State Emergency Planning and Community Right
to-Know Coordinator 
Michigan Department ofEnvironmental Quality 
Environmental Assistance Division 
P.O. Box 30457 
Lansing, MI 48909-7957 
(517) 373-8481 
Fax (517) 335-4729 
Email: JACKSORC@state.mi.us 

Minnesota 

SteveTomlyanovich 
Minnesota Emergency Response Commission 
B5 State Capitol Bldg. 
75 Constitution Ave. 
St. Paul, MN 55155 
(612) 282-5396 
Fax (612) 296-0459 
Emnil: stcve.tomlyanovich@state.mn.us 

Mississippi 

John David Bums 
Mississippi Emergency Response Commission 
Mississippi Emergency Management Agency 
P.O. Box 4501 
Jackson, MS 39296-4501 
(601) 960-9000 
Fax (601) 352-8314 

Missouri 

Gene Nickel 
Technical Assistance Program 
Department ofNatural Resources 
P.O. Box 176 
Jefferson City, MO 65102 
(573) 526-6627 
Fax (573) 526-5808 

Montana 

Tom Ellerhoff 
Montana Emergency Response Commission 
DEQ 
Metcalf Building 
1520 East 6th Ave. 
P.O. Box200901 
Helena, MT 59620-0901 
(406) 444-2544 
Fax (406) 444-4386 
Email: tellerho:ff@mt.gov 

Navajo Nation 

Phoebe Yazzie 
Department ofEmergency Management 
P.O. Box 2908 
Window Rock, AZ 86515 
(520) 871-6892 
Fax (520) 871-7261 

Nebraska 
Mike Mallory 
State ofNebraskaDepartment ofEnvironmental 
Quality 
P.O. Box 98922 
1200 North St., Suite 400 
Lincoln, NE 68509-8922 
(402) 471-4251 
Fax (402) 471-2909 
Email: DEQ055@mail.deq.state.ne.us 

Nevada 

Alene Collison 
Nevada Division ofEnvironmental Protection 
333 WestNyeLane, Room 138 
Carson City, NV 89706-0851 
(702) 687-4670, Ext. 3006 
Fax (702) 687-6396 
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New Hampshire 
Leland Kimball 
New Hampshire Office of Emergency 
Management 
Title ill Program 
State Office Park South 
107 Pleasant St. 
Concord, NH 03301-3809 
(603) 271-2231 
Fax (603) 225-7341 
Email: leek@nhoem.state.nh.us 

New Jersey 
Andrew Opperman 
Department ofEnviromnental Protection 
Division ofWaste, Compliance and Enforcement and 
Release Prevention 
SARA Title III Section 313 
BureauofChemical Release Information & 
Prevention 
22 S. Clinton Ave., 3rdFloor 
Trenton, NJ 08625 
(609) 984-3219 
Fax ( 609) 633-7031 
Email: aoppennan@dep.state.nj.us 

New Mexico 
Max Johnson 
New Mexico Emergency Response Commission 
Chemical Safety Office 
Emergency Management Bureau 
P.O. Box 1628 
Santa Fe, NM 87504-1628 
(505) 476-9620 
Fax (505) 476-9695 
Email: MJohnson@DPS.state.nm.us 

New York 
Sitansu Ghosh 
New York Emergency Response Commission 
State Department ofEnvironmental Conservation 
Pollution Prevention Unit 
50 WolfRd., Room 298 
Albany, NY 12233-8010 
(518) 457-2553 
Fax (518) 457-2570 
Email: sbghosh@gw.dc.state.ny.us 

North Carolina 
Esther Castaldo 
North Carolina Emergency Response Commission 
North Carolina Division ofEmergency Management 
116 West Jones St. 
Raleigh, NC 27603-1335 
(919) 733-3865 
Fax (919) 733-5336 
Email: ecastaldo@dem.dcc.state.nc.us 

North Dakota 
Robert W. Johnston 
North Dakota State Division ofEmergency 
Management 
P.O. Box 5511 
Fraine Barracks, Bldg. 40 
Bismarck, ND 58506-5511 
(701) 328-2111 
Fax (701) 328-2119 
Email: msmail.bobj@ranch.state.nd.us 

Commonwealth of the 
Northern Mariana Islands 
Ignacio Cabrera 
Division ofEnvironmental Quality 
Commonwealth of the Northern Mariana Islands 
CNMI 
P.O. Box 1304 
Saipan, MP 96950 
(670) 234-6984 
Fax (670) 234-1003 
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Ohio 

Cindy DeWulf 
Division of Air Pollution Control 
P.O. Box 1049 
1800 Watennark Dr. 
Columbus, OH 43215-1099 
{614) 644-3606 
Fax (614) 644-3681 
Email: cindy.dewulf@epa.state.oh.us 

Oklahoma 
Monty Elder 
Department ofEnvironmental Quality 
Risk Communication 
1000 Northeast Tenth St. 
Oklahoma City, OK 73117-1212 
(405) 271-1400, Ext. 192 
Fax (405) 271M1317 
Email: monty.elder@deqmail.state.ok.us 

Oregon 
Bob Albers, Manager 
Hazardous Materials Service 
Office ofState Fire Marshal 
Oregon Emergency Response Commission 
4760 Portland Rd., Northeast 
Salem, OR 97305-1760 
(503) 378-3473, Ext. 262 
Fax (503) 373-1825 
Email: Bob.ALBERS@state.or.us 

Pennsylvania 
ThomasJ. Ward, Jr. 
PENNSAFE 
Room 1503, Labor and Industry Bldg. 
7th and Forster Sts. 
Harrisburg, PA 17120 
(717) 783-2071 
Fax (717) 783-5099 

Puerto Rico 
Genaro Torres 
Director of Superfund and Emergencies Response 
Area 
Title lliMSARA Section 313 
Environmental Quality Board 
Fernandez Junco Station 
P.O. Box 11488 
San Juan, PR 00910 
(787) 766-2823 
Fax (787) 766-0150 

Rhode Island 
Karen Slattery 
Department ofEnvironmental Management 
Division of Air Resources 
Attention: Toxics Release Inventory 
235 Promenade St. 
Providence, RI 02908-5767 
(401) 222-2808, Ext. 7030 
Fax (401) 222-2017 
Email: kslatter@dem.state.ri.us 

South Carolina 
Michael Juras 
Community Right-to-Know 
South Carolina Department ofHealth and 
Environmental Control 
2600 Bull St. 
Columbia, SC 29201 
(803) 734-7236 
Fax (803) 734-4556 
Email: jurasms@columb31.dhec.state.sc.us 

South Dakota 
Lee Ann Smith 
South Dakota Emergency Response Commission 
Department ofEnvironment and Natural Resources 
Joe Foss Bldg. 
523 East Capitol 
Pierre, SD 57501-3181 
(605) 773-3296 
Fax (605) 773-6035 
Email: leeanns@denr.state.sd.us 
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Tennessee 
Betty Eaves 
Termessee Emergency Response Collll:cil 
Tennessee Emergency Management Agency 
3041 Sidco Dr. 
Nashville, TN 37204 
(615) 741-2986 
Fax (615) 242-9635 

Texas 
Becky Kurka, Supervisor 
Office ofPollutionPrevention and Recycling 
Natural Resources Conservation Commission 
P.O. Box 13087 (MC-112) 
Austin, TX 78711-3087 
(512) 239-3147 
Fax (512) 239-3165 
Email: bkurka@tnrcc.state. tx.us 

Utah 
Neil Taylor 
Division ofEnvironmental Response and Remediation 
168 North 1950 West 
Salt Lake City, UT 84116-4840 
(801) 536-4102 
Fax (801) 536-4242 
Email: ntaylor@deq.state.utus 

Vermont 
Paul Van Hollebeke 
V ennontDepartmentofEnvironmental Conservation 
Environmental Assistance Division 
103 South Main St. 
Waterbury, VT05671-0411 
(802) 241-3629 
Fax (802) 241-3273 
Email: paulv@dec.anr.state. vt. us 

Virgin Islands 
Austin Moorehead 
DepartmentofPlanning and Natural Resources 
Division ofEnvironmental Protection 
1118 Waterguthomes 
Christianshead, St. Croix 00820-5065 
(340) 773-0565 (St. Croix) 
Fax (340) 692-9794 (St. Croix) 
(340) 774-3320 (St. Thomas) 
Fax (340) 774-5416 (St. Thomas) 

Virginia 
Paul Spaulding 
Virginia Emergency Response Council 
Virginia Department ofEnvironmental Quality 
5th Floor 
P.O. Box 10009 
Richmond, VA 23240-0009 
(804) 698-4489 
Fax (804) 698-4277 
Email: pspaulding@deq.state.va.us 

Washington 
Idell Hansen 
Department ofEcology 
Community Right-to-Know Unit 
P.O. Box47659 
Olympia, WA 98504-7659 
(360) 407-6727 or (800) 633-7585 
Fax (360) 407-6715 
Email: ihan46l@ecy.wa.gov 

West Virginia 
Carl L. Bradford 
West Virginia Emergency Response Commission 
West Virginia Office ofEmergency Services 
Main Capitol Bldg. I, Room EB-80 
Charleston, WV 25305-0360 
(304) 558-5380 
Fax (304) 344-4538 
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Wisconsin 
Wes Taylor (Mailcode SS/16) 
SARA Section 313 Coordinator 
Department ofNatural Resources 
101 South \V ebster 
P.O. Box 7921 
Madison, WI 53707 
(608) 264-6043 
Fax (608) 267-5231 
Email: taylow@dnr.state.wi.us 
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Wyoming 
Bob Bezek 
Executive Secretary of the State Emergency 
Regulatory Commission 
Wyoming Emergency Response Commission 
5500 Bishop Blvd. 
Cheyenne, WY 82009-3320 
(307) 777-4900 
Fax (307) 635-6017 
Email: helletj@wy-iso.army .mil 



APPENDIX B 

PUBLIC ACCESS TO THE TOXICS RELEASE 
INVENTORY AND RELATED INFORMATION 

According to many, the TRI program is one of the 
most effective environmental programs ever 
legislated by Congress and administered by EPA. 
Its success is due, in large part, to the 
right-to-know provisions contained in the 
legislation itself. By requiring that the resulting 
data be made publicly available by electronic and 
other means, Congress ensures that citizens, the 
media, environmental advocates, researchers, the 
business community, and others can influence and 
evaluate industry's efforts to reduce toxics 
emissions. 

Every year, EPA enhances its databases to make 
the received data easier to search and expands its 
outreach activities to include new potential users 
of the data. To do this, the EPA identifies and 
engages the assistance of organizations to help 
promote TRI awareness, provide access, and 
increase data usage. Journalists, national and local 
public interest and environmental groups, and 
state governments continue to be key outreach 
participants. Libraries in communities all across 
the U.S., in particular, members of the Federal 
Depository Library Program, are committed to 
providing public access to TRI data in a variety of 
formats. Because the value ofTRI increases as 
more people use it, EPA encourages these 
organizations to acquaint new users with TRI, 
help people who already know about TRI to better 
use and understand the data, and, whenever 

possible, to provide feedback on how to improve 
TRI products and services. 

Many different options are available for accessing 
TRI, and more are added every year. EPA offers 
the data in a variety of common computer and 
hard copy formats to ensure that everyone can 
easily use the information. TRI is available on 
diskette, CD-ROM, and computer bulletin boards. 
It is also available through several on-line national 
computer databases, and more and more TRI 
information is being added to the Internet. TRI 
reports are available from state government 
offices as well as from EPA. You can contact your 
state EPCRA Coordinator or you can call your 
EPA Regional TRI Coordinator for assistance. 
(See listing of Regional coordinators and state 
EPCRA contacts in Appendix A.) Many other 
avenues for accessing TRI are described in the 
following pages. 

TRI has proven to be a rich source of data for a 
broad public audience. For instance, educators are 
using the data to conduct studies and courses on 
the environment; labor unions are using the TRI 
data to improve conditions for workers; and 
businesses are using the data in many ways - as a 
basis for reducing large stocks of toxic chemicals, 
to cut costs, to improve operations, to reduce the 
use of toxic chemicals, and for a variety of other 
reasons. Concerned c~tizens are a growing user 
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group. These individuals, on their own and 
through organized groups, are using TRI to raise 
and answer questions about chemical releases in 
their communities. States use the national data to 
compare releases within industries. 

Avenues of public access to TRI will continue to 
grow, and TRl will continue to be an important 
first step for discovering which chemicals are 
being manufactured, released, or transferred in 
communities across the country. The diversity of 
the groups across the country who use TRI will 
also increase as will the varied uses of the data. 
TRl will increasingly become the data source used 
to positively influence the views of companies, 
legislators, and the public regarding the overall 
conditions of the nation's environment. 

ACCESSING TOXICS RELEASE 
INVENTORY (TRI) PRODUCTS AND 
SERVICES 

Accessing TRI data is easy. It is available in a 
wide variety of computer and hardcopy formats to 
meet most user's needs. Through outreach 
activities, EPA identifies organizations in the 
toxics community to help promote awareness of 
TRl and use ofits data products. TRI data is 
available online, for purchase from the 
Government Printing Office (GPO) or the 
National Technical Information Service (NTIS), 
for use in Federal Depository Libraries across the 
U.S., or from the National Center for 
Environmental Publications (NCEPI). In addition, 
state officials also receive TRI reports from 
facilities in their jurisdiction, and many states 
publish reports highlighting state and local trends. 

Products 

TRICD-ROM 

This two-disc set contains the complete national 
TRl, starting with the first inventory in 1987. It 
also contains Chemical Fact Sheets that provide 
reference material on the health and 
environmental effects ofTRl chemicals. 
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User-friendly software provides the capability to 
search TRI data by facility, location, chemical, 
SIC code, and other data fields. Other features 
allow flexibility in printing standard and custom 
reports, data downloading, and calculating 
releases for search sets (for example, to calculate 
average air releases for all pulp and paper 
manufacturers). Complete documentation 
outlining the history ofTRl, how it is used, and 
how to operate the software is included. 

The NCEPI offers the TRI CD-ROM free of 
charge to all government organizations, educators, 
students, non-profit organizations, and citizen 
groups. Businesses may purchase the discs from 
the GPO or NTIS for about $40. 

For more information, contact: 

National Center for Environmental 
Publications and Information (NCEPI) 
P.O. Box 42419 
Cincinnati, OH 45242-2419 
Call: (800) 490-9198 
Fax: (513) 489-8695 
Hours: 7:00a.m.- 5:30p.m. (Eastern Time) 
Publication Number: EPA 749-C-97-003 

U.S. Government Printing Office (GPO) 
Superintendent of Documents 
P.O. Box 371954 
Pittsburgh, PA 15250-7954 
Call: (202) 512-1800 
Fax: (202) 512-2250 
Hours: 8:30a.m.- 4:00p.m. (Eastern Time) 
Stock Number: 055-000-00582-6 

National Technical Information Service (NTIS) 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161 
Call: (800) 553 6847 
(703) 487-4650 
Fax: (703) 321-8547 
Email: info@ntis.fedworld.gov 
Hours: 8:30a.m.- 5:00p.m. (Eastern Time) 
Publication Number: PB97-502-587 
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TRIState Data Files 

Selected information from TRl reports submitted 
to EPA is available' on diskettes or the Internet in 
dBASE (.dbf) format. For each state, one or more 
diskettes contain the most frequently used TRl 
data, such as the names, locations, and contacts for 
reporting facilities; chemical names and CAS ' 
numbers; aggregate releases in pounds of 
chemicals released to air, land, water, and 
underground injection wells; and total chemical 
transfers to off-site locations and publicly-owned 
treatment works. Diskettes for 1991 and later 
years also contain seleCted pollution prevention 
data. A diskette containing federal facilities 
nationwide is also available for reporting year 
1995. Diskettes are accompanied by user 
instructions. The cost of diskettes for a single state 
varies, depending on the number of disks in the · 
set. The same information may be downloaded 
off the Internet for free at http://www.epa.gov/ 
opptintr/trildisks.htm. 

To obtain diskettes, contact: 

U.S. Government Printing Office (GPO) 
Superintendent of Documents 
P .0. Box 37082 
Washington, DC 20013-7082 
Call: (888) 293-6498 (toll-free) 
(202) 512-1530 
Fax: (202) 512-1262 
Hours: 7:00a.m.- 5:00p.m. (Eastern Time) 

TRI Information Kit 

The TRl Information Kit is designed to acquaint a 
broad and disparate audience with the TRl. The 
information kit is appropriate for those familiar or 
unfamiliar with TRl. It contains a brochure, 
bookmark~ poster, and other explanatory 
materials. It is designed to answer the "who, what, 
when, why, where, and how" questions ofTRl in 
clear, non-jargon language. The kit provides a 
broad explanation ofTRl, as well as examples of 
how various groups have us~ TRl, where it can 
be accessed or obtained, and organizations that 

are sources for further information about TRl and 
the chemicals reported. Copies are free. 

To request copies, contact: 

National Center for Environmental 
Publications and Information (NCEPI) 
P.O. Box 42419 
Cincinnati, OH 45242-2419 
Call: (800) 490-9198 
(513) 489-8190 
Fax: (513) 489-8695 
Document Number: EPA-749-K-98-001 

TRI User Support Service (TRI-US) 
U.S. EPA 
401 M Street, SW. (MC-7407) 
Washington, DC 20460 
Call: (202) 260-1531 
Fax: (202) 401-2347 
Email: tri.us@epamail.epa.gov 
Hours: 8:00 a.m. -4:30p.m. (Eastern Time) 

Chemicals in the Environment 

Issue number 6 of Chemicals in the Environment 
(CIE), published in the Fall ofl997, is devoted 
entirely to TRI. This 22 page publication contains 
19 articles ranging from the history ofTRl to the 
future of new TRl products. Articles include 
perspectives from the community, State, Federal, 
and International level. The publication also 
provides valuable information on training and 
contacts within the EPA. CIE is available free 
over the Internet (http://www.epa.gov/opptintr/ 
cie) or from NCEPI. 

To request copies, contact: 

National Center for Environmental 
Publications and Information (NCEPI) 
P.O. Box 42419 
Cincinnati, OH 45242-2419 
Call: (800) 490-9198 
(513) 489-8190 
Fax: (513) 489-8695 
Document Number: EPA749-R-97-001b 
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Public Data Release Reports 

EPA assembles several detailed annual reports 
providing summaries, analyses, and comparison 
ofTRI data by year. The reports summarize data 
on total releases and transfers ofTRI chemicals· 
geographic distribution ofTRI releases and ' 
transfers; industrial patterns of releases and 
transfers; the interstate and intrastate transport of 
wastes and other kinds of analyses. A limited 
number of copies are free while supplies last. 

• 

• 

1996 Taxies Release Inventory: Public Data 
Release 
1996 Toxics Release Inventory: Public Data 
Release State Fact Sheets 

To request copies, contact: 

EPCRA Hotline 
Call: (800) 424-9346 
(703) 412-9810 (Washington Metropolitan area) 
TDD: (800) 553-7672 
Fax: (703} 412-3333 (To request documents only) 
Hours: 8:30a.m. - 7:30p.m. (Eastern Time) 

TRI User Support Service (TRI-US) 
U.S. EPA 
401 M Street, SW. (MC-7407) 
Washington, DC 20460 
Call: (202) 260-1531 
Fax: (202) 401-2347 
Email: tri.us@epamail.epa.gov 
Hours: 8:00a.m.- 4:30p.m. (Eastern Time) 

Act Locally: Preventin[J Pollution at the 
Community Level with Resources that Control 
Pesticide and Toxic Chemical Use 

This is a catalogue which describes tools, 
resources, and programs of the Office of 
Prevention, Pesticides and Toxic Substances 
(OPPTS). It lists information about OPPTS' 
extensive base of information on the 
characteristics and effects of pesticides and 
industrial chemicals. These "tools" include 

databases; computer programs for chemical 
screening; funding resources; access to 
information hotlines; and descriptions of 
programs and initiatives that may be useful in 
protecting local environments. 

Act Locally describes activities developed by 
OPPTS that are compatible with the Agency's 
community-based environmental protection 
(CBEP) goals and initiatives. In addition, it 
describes some of the products that OPPTS 
developed that are useful tools for supporting 
CBEP activities in large and small communities. 
These tools can help communities learn about 
potential chemical risks, and can be used to 
develop strategies to mitigate those risks and help 
improve the local environment. 

The catalogue is available as a resource on the 
Internet at (http://www.epa.gov/opptintr/ 
actlocal) and can be viewed, printed, or 
downloaded. The online site also has hyperlinks 
to other OPPTS and related resources. A 
published version of Act Locally is expected by 
late summer 1998. 

For more information, contact: 

Office of Prevention, Pesticides and Toxic 
Substances 
Office ofPollution Prevention and Toxics 
Environmental Assistance Division (MC-7408) 
Community-Based Programs Branch 
Joseph Schechter, Senior Environmental 
Protection Specialist 
Call: (202) 260-1540 

Risk Screening Guide 

The "Toxic Chemical Release Inventory Risk 
Screening Guide" describes a method for 
evaluating TRI data for environmental managers 
and provides a structured way for citizens to look 
at TRI data from a human health perspective. 
(Vol. 1 - The Process and Vol. 2 Appendices, July 
1989. EPA Document Number: 560/2-89-002.) 
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To order, contact: 

National Technical Information Service (NTIS) 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161 
Call: (800) 553-6847 
(703) 487-4650 ' 
Fax: (703) 321-8547 
Email: info@ntis.fedworld.gov 
Hours: 8:30 a.m. - 5:00p.m. (Eastern Time) 
Publication Number: PB90-122-128 
Cost: $61.50 

Chemical Fact Sheets 

OPPT is continuing to develop Chemical Fact 
Sheets as part of its effort to provide the public 
with information on chemicals. The goal is to 
provide information summaries that supplement 
environmental release information for TRI 
chemicals. Two types of summaries are available 
for each chemical. One is a two-page document 
providing a non-technical summary of chemical 
information. The other is a longer, referenced 
presentation of information that provides the basis 
for statements included in the shorter summary. 

Both summaries provide the following 
information for each chemical: 

• its identity and properties 
• how it is used 
• how exposure to it might occur 
• what happens to it in the environment 
• how it affects human health and the 

environment 
• what EPA offices and other groups can be 

contacted for more information 

Chemical Fact Sheets are now available for 40 
high-production volume TRI chemicals. Another 
60 are in various st;ages of OPPT review. Among 
the chemicals for which Fact Sheets are available 
are: methylene chloride (dichloromethane), 
toluene, acrylonitrile, perchloroethylene, methyl 
t-butyl ether, and styrene. 

The Chemical Fact Sheets, their accompanying 
support documents, and a list of completed fact 
sheets can be found on the Internet at: (http:// 
www.epa.gov/chemfact). 

For more information, contact: 

TSCA Assistance Information Services Hotline 
C/0: Garcia Consulting _ 
401 M St. S.W. (MC-7408) 
Washington, DC 20460 
Call: (202) 554-1404 
TDD: (202) 554-0551 
Fax: (202) 554-5603 

Assistance Services 

TRI User Support Service (TRI-US) 
U.S. EPA 
401 M Street, SW. (MC-7407) 
Washington, DC 20460 
Call: (202) 260-1531 
Fax: (202) 401-2347 
Email: tri.us@epamail.epa.gov 
http://www.epa.gov/opptintr/tri 
Hours: 8:00 a.m.-4:30p.m. (Eastern Time) 

The TRI-US Service provides general information 
about the TRI and support for access to any of the 
data formats. TRI specialists can help determine 
the data product best suited for an individual 
user's needs. The service provides a 
comprehensive search assistance for the TRI 
on-line and CD-ROM applications. TRI-US 
provides both National Library of Medicine/ 
TOXNET and CD-ROM training through 
individual sessions and workshops. 
Documentation for all TRI products is available 
from TRI-US. Copies ofTRI reports are 
distributed as well. This support service provides 
referrals to EPA Regional and state TRI contacts 
and to the libraries where TRI is available. 
Referrals to TRI resources in other localities are 
also available. F9r'r~ore information about 
accessing TRI or obtaining TRI data products, 
visit us at the TRI Web site: (http:// 
www.epa.gov/opptintr/trildisks.htm). 
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EPCRA Hotline 
Call: (800) 424-9346 
(703) 412-9810 (Washington Metropolitan area) 
Fax: (703} 412-3333 (To request documents only) 
TDD: (800) 553-7672 
http://www.epa.gov/epaoswer/hotline 
Hours: 9:00 a.m. - 6:00p.m. (Eastern Time) 

The Emergency Planning and Community 
Right-to-Know (EPCRA) Hotline provides 
regulatory, policy, and technical assistance to the 
regulated community, federal agencies, local and 
state governments, the public, and other interested 
parties in response to questions related to EPCRA. 
The Hotline provides information on the 
availability of documents related to EPCRA and 
copies of selected EPCRA documents on a limited 
basis. For more information about the EPCRA 
Hotline, visit their Internet Web site at: (http:// 
www.epa.gov/epaoswerlhotline). 

Federal Dwository Libraries 

TRI products are distributed though the Federal 
Depository Library Program, a network of 1,400 
public and academic libraries located in 
communities all across the U.S. While librarians 
in these organizations are not specialists in TRI 
information, they are often quite knowledgeable 
about obtaining and using information resources 
in general. Over 700 depository libraries receive 
the TRI on CD-ROM. Librarians in these 
institutions can assist you in searching the 

... database and using other features of the discs, 
such as printing reports and downloading data 
from the CD-ROM. More and more depository 
libraries are allowing patrons to access the Internet 
using public workstations located in the library. 

For more information or to identify the Federal 
Depository Library nearest you, contact your local 
library. TRI User Support Service can also refer 
you to the closest Federal Depository Library that 
can provide access to TRI. 
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Online Services 

EPA Internet Public Server 

For TRI, like many other EPA programs, the 
Internet is fast becoming one of the best resources 
for identifying information that is available to the 
public. EPA manages a full service Internet site, 
offering <fCcess via the World Wide Web. The 
World Wide Web server (http://www.epa.gov) is 
a graphical user interface allowing access not only 
to text but to images as well. Using a WWW 
program (or "browser," such as Netscape or 
Explorer), users can access the Web site. Consult 
your system administrator for specific access 
procedures. There is no cost for accessing the 
EPA public server or using any of the information 
that you find there. 

The TRI home page (http://www.epa.gov/ 
opptintr/tri) offers information useful to both 
novice and experienced users of the toxics 
community. It provides, in lay terms, a description 
of what TRI is, how it can be used, a discussion of 
TRI and health issues, and much more. You can 
find out about TRI products, view or download the 
1996 TRI data release reports, and identify who to 
contact for more information in EPA regions and 
states programs across the country. From the TRI 
home page, you can "link" to other EPA and 
non-EPA sites that allow you to search the TRI 
data base online. 

National Library o(Medicine (NLM) TOXNET 
System 

The National Library of Medicine (NLM) 
TOXNET System makes TRI accessible to 
concerned citizens and to businesses and 
organizations interested in environmental or 
public health issues. TOXNET offers 
state-of-the-art, user-friendly, on-line searching. 
The system features a variety of on-line user 
assistance features, a flexible command language, 
and "free text" search capability. Users can print 
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specific portions of the records either on-line or 
off-line, and there are a wide variety of 
customized text options built into the system. The 
menu-driven search package allows individuals 
with limited computer skills to use the TRI on-line 
database efficiently and effectively. The chemical 
fact sheets can also be accessed via the TOXNET 
system. On-line costs range from $18-$20 per 
hour. An NLM password is necessary to use the 
file. The system contains the complete national 
TRI data for all reporting years. 

TOXNET is available on the Internet. The address 
for the file is toxnet@tox.nlm.nih.gov or visit 
NLM's Web site at: http://www.nlm.nih.gov/ 
pubs/factsheets/trifs.html for more information 
about accessing TRI on TOXNET. 

For more information, contact: 

National Library of Medicine 
Specialized Information Services 
TRI Representative 
8600 Rockville Pike 
Bethesda, MD 20894 
Call: (30 I) 496-6531 
E-mail: toxmail@tox.nlm.nih.gov 
Hours: 7 days/week; 24 hours/day 
For more information on the EPA's Internet 
server, contact the Internet support group at the 
E-mail address: 
internet_ support@unixmail.rtpnc.epa.gov. 

Enviro(acts 

Another EPA Web site, the Envirofacts 
Warehouse (http://www.epa.gov/enviro) 
provides free access to five of EPA's largest 
databases with Superfund data, Safe Drinking 
Water information, Hazardous Waste data, Water 
Discharge permits, Air Releases, and TRI 
information. TRI is specifically addressed 
through National Library of Medicine (NLM) 
TOXNET System. 

Envirofact 's TRI page: 

The user at http://www.epa.gov/enviro/html/ 
tris/tris overview.html can read about EPA's 
databas;, generate reports, and produce maps 
showing the location ofTRI and other facilities. 
Envirofacts allows the user to search the TRI 
database by facility name, geographic location, 
SIC Code, or chemical name and to produce 
reports on the facilities and map their locations .. A 
variety of user specified parameters let users pomt 
and click to customize their searches. The maps 
include facility locations as well as user defined 
demographic information, schools, hospitals, 
roads bodies of water, and more. Maps can be ' . printed out or saved in various formats includmg 
GIF, JPG, TIF, PDF, BPS, ARC/INFO and more. 

Right-to-Know Computer Network (RTK NET) 

The Right-to-Know Computer Network (RTK 
NET) offers free access to TRI data from 1987 
through the current reporting year, along with 
health facts for each TRI chemical, searchable 
through the World Wide Web, Telnet, and dial-up. 
RTK NET, operated jointly by the Unison 
Institute and OMB Watch, is an on-line 
telecommunications link to enviromnental and 
other databases. This service promotes pollution 
prevention by putting TRI data together w~th ~ther 
prevention strategies. It provides commumcat10n 
among individuals concerned about toxics use. 
reduction and seeks to increase use and analysis of 
TRI and related data. RTK NET links TRI with 
other enviromnental data, civil cases brought by 
the U.S. EPA, a portion of the 1990 Census data, 
and a mapping program called Landview. 

The TRI data can be accessed through the World 
Wide Web (http://www.rtk.net), Telnet (rtk.net), 
and by modem. (To access by modem, dial 
202-234-8570, set computer parameters to 8,N,l, 
and type "public" (no quotes) in lower case and 
register for a free account.) Participants can 
communicate with one another through 
computer-generated mail, in addition to 
exchanging and reviewing documents 
electronically. 
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In addition to the TRI data, the following databases 
on RTK NET may be of interest to TRI users: 

• ARIP ~ EPA Accidental Release Information 
Program. 

• BRS - EPA RCRA Biennial Reporting 
System. 

• NPRI - Canada,s TRI-lik:e system, called the 
National Pollutant Release Inventory 

• Census Data by Zip Code- Linking 1990 
U.S. Summary with TRI, FINDS, and BRS. 

• CERCLIS - CERCLA ~~Superfund" 
Information System. 

• CUS - EPA TSCA Inventory of chemical 
production database. 

• DOCKET - EPA civil litigation and 
administrative actions 

• ERNS - EPA Emergency Response 
Notification System. 

• FINDS - Identifying information and location 
of all facilities regulated by EPA 

• NPL - EPA Superfund National Priorities List 
of Sites 

• PCS - EPA Water Permit Compliance System 
contains files on facilities, pipes, and pollutant 
limits 

• ROADl\fAPS -Regulatory levels and health 
effects ofTRI chemicals 

• RODs - EPA Records of Decision 

• SETS .. EPA Superfund Site Enforcement 
Tracking System 

• USGS -Water Use Database 
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Training is available from the computer service on 
using telecommunications, using RTK NET, and 
searching the database. 

For more information, contact: 

RTKNET 
c/o The Unison Institute 
1742 Connecticut Avenue, N.W. 
Washington, DC 20009-1171 
Call: (202) 797-7200 
Fax: (202) 234-8584 
Email: info@rtk.net 

Integrated Risk Information System (IRIS) 

The Integrated Risk Information System (IRIS) 
contains summaries of health risks and EPA 
regulatory information on over 500 specific 
chemicals. It is a key source for descriptive and 
quantitative hazard/risk information, such as oral 
reference dose and inhalation reference 
concentrations for chronic, noncarcinogenic 
health effects; oral slope factors and unit risk for 
chronic exposure to carcinogens; EPA drinking 
water health advisories; and summaries of EPA 
regulatory actions. The system is useful in the risk 
assessment process. 

For online access, contact: 

National Library of Medicine 
TRI Representative 
8600 Rockville Pike 
Bethesda, MD 20894 
Call: (30 1) 496-6531 
Hours: 7 days/week; 24 hours/day 

For diskettes, contact: 

National Technical Information Service (NTIS) 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161 
Call: (800) 553-6847 
(703) 487-4650 
Fax: (703) 321-8547 
Email: info@ntis.fedworld.gov 
Hours: 8:30a.m. -5:00p.m. (Eastern Time) 



APPENDIXC 

ADDITIONAL INFORMATION FOR 
ASSESSING THE IMPACTS OF TRI 

CHEMICALS 

HAZARD DATA AVAILABILITY ON 
HIGH PRODUCTION VOLUME (HPV) 
TRI CHEMICALS 

According to data aggregated from industry 
reports submitted under the Toxic Substances 
Control Act {TSCA) 1990 Inventory Update Rule, 
the U.S. produces and/or imports 2,863 chemicals 
(excluding polymers and inorganic chemicals) in 
annual volumes over 1 million pounds. Among 
these U.S. high production volume (HPV) 
chemicals, 203 are on the TRI list (see Table A). 
EPA has reviewed the publicly available data on 
each of these HPV chemicals and has determined 
that many may not have been tested to determine 
the extent of their toxicity to humans or the 
environment. (A number ofthese chemicals are 
also pesticides, but this analysis did not consider 
information developed under FIFRA). 

International authorities agree that testing in six basic 
endpoint areas comprise a minimally acceptable data 
set to provide a basic understanding of a chemical's 
toxicity and allow a preliminary assessment of 
potential hazard/risk These basic tests address: acute 
toxicity; chronic toxicity; developmental and 
reproductive toxicity; mutagenicity; ecotoxicity; 
and environmental fate and comprise the 
"Screening Information Data Set" (SIDS) test 

battery established by the Organization for 
Economic Cooperation and Development (OECD) 
which is used by EPA and 29 OECD member 
countries around the world as a basic indicator of 
potential hazard for input to initial assessment of 
chemical risk. 

EPA used the OECD SIDS test battery as the 
yardstick for determining whether SIDS-type basic 
toxicity information was available on each HPV 
chemical, and searched over 20 publicly 
accessible databases to identify which of the six 
tests had been performed on which chemicals. 
EPA's search found that a full set ofbasic toxicity 
information is available for only 7% of the HPV 
chemicals and that no information on basic 
·toxicity, i.e., either human health or 
environmental toxicity, is publicly available for 
43% of the 2,863 HPV chemicals produced (and/ 
or imported) in the U.S. 

The subset of 203 HPV chemicals in the 1995 TRI 
list yielded better results than for HPV chemicals 
as a whole, but even the TRI chemicals showed 
some significant gaps in the basic data set. 
Although the full six-test SIDS battery was 
available for only~ 54% of the chemicals, all of 
the TRI HPV chemicals had at least some data 
available. About 20% of the TRI HPV chemicals, 
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Table A. Hazard DataAvallabllityofU.S. High Production Volume TRI Chemicals1 

Teratogenicity/ Total On· and 
Reproductive Environmental Off-site Releases > 

CASN11mbrr Chemical Name Acute Chronic Toxicity' Mutagenicity' Ecotoxlcity' Fate• 1 Million Pounds' 

75.07.0 Acetaldehyde X X X X X X X 
75-0S·S Acetonitrile X X X X X X 
98-86-2 Acetophenone X X X X X 
107-02·8 Acrolein X X X X X X 
79-06-1 Aaylamidc X X X X X X X 
79·10.7 Aayllc add X X X X X X X 
107·13·1 Acrylonitrile X X X X X X X 
107-IS-6 Allyl alcohol X X X X X X 
101-05·1 Allyl chloride X X X X X X 
62·53·3 Aniline X X X X X X X 
90.o.4·0 o-Anlsldlnc X X X 
1912-24·9 Atnu:lnc X X X X X X 
911·17·3 Benzal chloride X X X 
71-43·2 Benzene X X X X X X X 
98·07·7 Benzoic trichloride X X X X X 
98-!18-4 Benzoyl chloride X X X X X 
94-36·0 Benzoyl peroxide X X X X X 
100-44·7 Beneyf chloride X X X X X X 
92·52-oC Btphcnyl X X X X X X X 
111-91·1 Bi$(2-chloroctboxy)rncthane X X X 
111-44-4 Dl$(2-chlorocthyl) ether X X X X 
56-35·9 Bis(tnlllltyltin) oxide X X X X X X 
353·59-3 Bromochlorodifluororncthanc (Halon 1211) X X X X X 
74·83·9 Bromorncthane X X X X X X X 
75-63·8 BromolriOuororncthane (Halon 1301) X X X X 
106·99·0 1,3-But.:adienc X X X X X X 
141-32-2 Butyl acrylate X X X X X X X 
71·36-3 n·Butyl alcohol X X X X X X 
71-92·2 sec-Butyl alcohol X X X X X X 
75-65.0 !crt-Butyl alcohol X X X X X X X 
106-88·7 1,2-Butylcnc oxide X X X X X 
123·72·8 Butyroldchydc X X X X 
1563-66-2 Qubofuran X X X X X 
15·15.0 CM!on disulfide X X X X X X X 
56-23-S CM!on tetrachloride X X X X X X 
120.80·9 C-atechol X X X X X X 
IIS-28·6 Chloo:ndn: acid X X X X X 
7S·61·3 1-<:hloro-1,1-dtfluoroelhane (HCFC-142b) X X X X X X X 
563-47-3 3 -Chloro-2-rncthyl-l-propenc X X X X X X 
79·11·8 Chloroacclic acid X X X X 
4080-31·3 l-(3·Chloroallyi)·3.S,7·triaza-1-

azoniaad:lmantane chloride X X X 
106-47·8 p-Chloroanitine X X X X 
108·90·7 Chlorobcnzene X X X X X X X 
7S-4S-6 ChlorodtOuororncthanc (HCFC-22) X X X X X X X 
75-00·3 Clllorocthanc X X X X X X X 
67·66-l Chlororonn X X X X X X X 
74·87·3 Chloromcth.:anc X X X X X X X 
107·30·2 Chlororncthyl methyl ether X X X 
126·99-8 Chloroprcnc X X X X X X X 
1!001-58·9 ~te X X X X X X X 
120·71·8 p.Crcsldinc X X X 
95-48·1 o-Cresol X X X X X X 
106..C.C·S p-Cresol X X X X X X X 
108·39-4 m-C~ X X X X X X X 
1319·77-3 Cresol (ml1ed isomers) X X X X X X X 
4170.30·3 Crotonaldehydc X X X X 
98·82·8 CUmcnc X X X X X X X 
80-15·9 Curncnc hydropcroxldc X X X X 
110.82-7 Cyclobcxanc X X X X X X X 
101·93-0 Cyclobcnnol X X X X X X 
94-15·1 2,4-D (acetic acid) X X X X X X 
2702-72·9 2,4·0 sodium salt X X X X 
S33·74..C Dllz.lmd X X X 
1163-19·5 Dccabromvdtpbcnyl oxide X X X X X X X 
117-81·7 Di-(2-cthylbell)l) phthalate X X X X X X X 

I BMCd on 203 U.S. HPVTRI chenucals from 1990 IUR Upate and 1995 TRl reporting 
2 for tc::r.:ttogcnic!ty/rq>roductivetoxicity ,mutagenicity, ecotoxocity, and environmental fute, test data were consrdered available tfany studies relevant to the endpomt were 
loelltcd; completing the SIDS set for these endpoints requires multJple studies. 

IT ()(A) on-siteand off-site releases equals totalofon-sitereleasesand transfers to d1sposat 
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Table A. Hazard Data Availability of U.S. High Production Volume TRI Chemicals1, Continued 

Teratogenicity/ Total On· and 

Reproductive Environmental Off-site Releases> 

CASNwnber Chemical Name Acute Chronic Toxicity' Mutagenicity' Ecotoxicity> Fate> 1 Million Pounds' 

101-80-4 4,4'-DilUDlnodlphenyl ether X X X X X X 
95-80-7 2,4-Dtamrnotoluene X X X X X X 
25376-45-8 D1arnmotoluene (rntXed 1sorners) X X X X X X X 
106-93-4 1,2-Dibromoethane X X X X X X 
84-74-2 D1butyl phthalate X X X X X X 
99-30-9 D1chloran X X X X X 
306-83-2 2,2-Dtchloro-1,1, 1 -tnfluoroethane 

(HCFC-123) X X X X X X 
764-41-0 1,4-Dlchloro-2-butene X X X X X X 
110-57-6 trans-! ,4-Dichloro-2-butene X X X 
95-50-1 1,2-Dtchlorobenzene X X X X X X X 
106-46-7 1,4-Dtchlorobenzene X X X X X X 
541-73-1 1 ,3-Dichlorobenzene X X X X 
612-83-9 3,3'-Dichlorobenzldme d1hydroohlonde X X X X 
75-71-8 DIChlorod1fluoromethane (CFC-12) X X X X X X X 
107-06-2 1,2-Dtchloroethane X X X X X X X 
75-09-2 D1chloromethane X X X X X X X 
120-83-2 2,4-Dichlorophenol X X X X X 
78-87-5 1,2-Dichloropropane X X X X X X 
542-75-6 1,3-Dtchloropropylene X X X X X X 
76-14-2 D1chlorotetrafluoroethane (CFC-114) X X X X 
77-73-6 Dtcyclopentadiene X X X X X 
111-42-2 Dtethanolamme X X X X X X X 
64-67-5 Dtethyl sulfate X X X X X X X 
2524-03-0 Dtmethyl chlorothiOphosphate X X X X X 
131-11-3 Dimethyl phthalate X X X X X X 
77-78-1 Dnnethyl sulfate X X X X X X 
124-40-3 Dimethylemine X X X X X X 
121-69-7 N,N·Dtmethylarulme X X X X X X 
68-12-2 N,N-Dunethylfuimllllllde X X X X X X X 
105-67-9 2,~-Dunethylphenol X X X X X 
576-26-1 2,6-Dimethylphenol X X X X X 
528-29-0 o-Dmttrobenzene X X X 
88-85-7 Dmitrobutyl phenol X X X X X 
51-28-5 2,4-Dimtrophenol X X X X X 
121-14-2 2,4-Dmllrotoluene X X X X X X 
606-20-2 2,6-Drmtrotoluene X X X X X X 
25321-14-6 Dimtrotoluene (mtxed 1somers) X X X X X 
123-91-1 1,4-DIOxane X X X X X X 
122-39-4 Diphenylamme X X X X X X 
:3:30-54-l Dmron X X X X X 
106-89-8 Ep1chlorohydnn X X X X X X X 
110-80-S 2-Ethoxyethanol X X X X X 
140-88-5 Ethyl acrylate X X X X X X X 
541-41-3 Ethyl chlorofonnate X X 
100-41-4 Ethylbenzene X X X X X X X 
74-85-1 Ethylene X X X X X 
107-21-1 Ethylene glycol X X X X X X X 
75-21-8 Ethylene oxide X X X X X X X 
75-34-3 Ethyhdene d1chlonde X X X X X X 
50-00-0 Fol'lllaldehyde X X X X X X X 
64-18-6 Fonrucac1d X X X X X X 
76-13-1 Freon 113 X X X X X X X 
77-47-4 Hexach1orocyclopentad!ene X X X X X X 
67-72-1 Hexachloroethane X X X X X X 
110-54-3 n-Hexane X X X X X X X 
123-31-9 Hydroqumone X X X X X X 
55406-53-6 3-Iodo-2-propynyl butylcarbamate X 
13463-40-6 Iron pentacarhonyl X X X 
78-84-2 Isobutyraldehyde X X X X 
67-63-0 Isopropyl alcohol (manufacturmg) X X X X X X X 
80-05-7 4,4'-Isopropyhdened!phenol X X X X X X 
108-31-6 Male1c anhydnde X X X X X X X 
149-30-4 2-Mercaptobenzothlazole X X X X X X X 
150-50-5 Merphos X X 
67-56-1 Methanol X X X X X X 

1 Based on 203 U.S. HPV TRI chenucals from 1990 llJR Upate and 1995 TRI reportmg 
2 Forteratogemclly!reproducttvetoxictcy, mutagemcicy, ecotoxoc!cy,and envlfOnmental fate, test data were consideredavrulable If any studies relevant to the endpomtwere 
located, completmgthe SIDS set for these endpomtsrequrres multiple studies 

3 Total on-site and off-stte releases equals total of on-stte releases and transfers to disposal 
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Table A. Hazard Data Availability of U.S. High Production Volume TRI Chemicals\ Continued 

Teratogenicity/ Total On- and 
Reproductive Environmental Off-site Releases > 

C\SNumbtc- COOnkaiNamc Acute Chronic Toxicity' Mutagenicity> Ecotoxicityl Fate• 1 Million Pounds' 

94·74·6 Methoxonc X X X X X 
109·86-4 2-Metho~t.hanol X X X X X X 
96<33-3 Methyl acrybtc X X X X X X 
79-22·1 Meth)l chloroclllbonate X X 
71·93-3 Meth)l ethyl ketone X X X X X X X 
108-10·1 Methyl isobutyl ketone X X X X X X X 
624·83·9 Methyl isocyanate X X X X 
556-61·6 Methyllsothioc)'llllllte X X X X 
80-62·6 Mctltyl mctl~Krylatc X X X X X X X 
1634-04--4 Methyllcrt·butyl ether X X X X X X X 
872-S0-4 N-Meth)l·2·pyrrolidonc X X X X X X X 
74-95-3 Mcth)lenc bromide X X X X X 
101·14-4 4,4'-Methylenebis(2·chloroaniline) X X X 
101-77·9 4,4'-Mcthylencdianiline X X X X X X 
7S·86·S 2·Methyllaetonitrile X X X X X 
924-42·S N·Methylolacrylamide X X X 
109-06-8 2-Mcthylpyridinc X X X X X 
76-IS-3 Mo~hloropentafluoroethanc (CFC-115) X X 
91·20·3 NaphthalcM X X X X X X X 
1929·82-4 Nilrapyrin X X X X X 
100·01·6 p-Nill\lanlline X X X X X X 
98·9S·3 Nicrobenzene X X X X X X X 
SS·63·0 Nitroalyccrin X X X X X 
100.02-7 4-Nitrophcnol X X X X X 
79-46·9 2·Nitropropanc X X X X X X 
79·21..0 Pcracetle acid X X X 
:S94-42·3 Pcrchloromcthyl me=ptan X X X 
IOS·9S·2 Phenol X X X X X X X 
9S·S4·S I ,2·Phcnylcnediaminc X X X X X 
106·S0·3 p-Phcnylencdiamtne X X X X X X 
101""'5·2 I ,3-Phcn)'lcncdiamine X X X X X X 
90-43·7 2·Phcnylphcnol X X X X X X 
75-44·S Phosgene X X 
SS-44·9 PhthAlic anhydride X X X X X X 
1918·02·1 Picloram X X X X X X 
107-19·7 Propargyl alcohol X X X X 
123·38-6 Proplonaldchyde X X X X X 
1 lS·07-I Propylene X X X X X 
75-56-9 Propylene oxide X X X X X X X 
110·86-1 Pyridine X X X X X X 
81..07-2 Saccluuin (manufacturing) X X X X X 
122·34·9 Slnw:ine X X X X X X 
1982·69-0 Sodium dtc;amba X 
121·04·1 Sodium damcthyldtthiocaroamatc X X X X 
132-27-4 Sodtum o-phenylphcnoxldc X X X X 
100-42-S Styrc:nc X X X X X X X 
96·09·3 Styrene oxide X X X X X 
79·34-S 1,1,2,2-Tclr.lchlorocUtane X X X X X X X 
630·20.6 1,1,1,2-Tclr.lchlorocthanc X X X X X 
127-18-4 Tclnlchlorocthylcnc X X X X X X X 
62·S6·6 Thiourea X X X X X 
137-26-8 Thiram X X X X X X 
IOS·SS-3 Toluene X X X X X X X 
584-84-9 Tolucnc-2,4-diisocyanate X X X X X 
91·08·7 Tolucnc-2,6-diisocyanatc X X X X 
26471·62·5 Tolucncditsocyanatc (mixed tsomcrs) X X X X X X 
95·53-4 o-Toluidina X X X X X 
120·82·1 1,2,4-Trichlorobenzcne X X X X X X 
71·SS.6 1,1,1-Trichlorocthanc X X X X X X X 
79·00-S 1,1,2-Trlchlorocthanc X X X X X X 
79.01·6 Trichloroethylene X X X X X X X 
7S·69·4 Trichlorofluoromcth3nc (CFC-11) X X X X X X 
96·18-.C I ,2,3· Trichloropropanc X X X X X X X 
121-44·8 Tricthylnminc X X X X X X X 
9:S·63·6 1,2,4-Trimcthylbenzcnc X X X X X X 
76·87·9 Triphcnyltin hydrox1dc X X X X X 
108-0S-4 ViR) I acebtc X X X X X X X 

1134scd on 203 U.S. HPVTRI chemicals from 1990 IUR Upate and 1995 TRI reporting 
:r-or temtogenlcilytrcproduclive toxicity, mutageniCity, ecotoxocity, and environmental fate, test data were considered available If any studies relevant to the endpomt 
were loc.Jic:d, completing the SIDS set for these endpoints requires multiple stud!es. 
lTolal on-sire and off.sitc releases equals total of on-site releases and transfers to disposal 
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Table A. Hazard Data Availability of U.S. High Production Volume TRI Chemicals\ Continued 

Teratogenicity/ Total On· and 
Reproductive Environmental Off-site Releases > 

CAS Number Chemical Name Acute Chronic Toxicity' Mutagenicity' Ecotoxlclty' Fate> 1 Million Pounds' 

75-01-4 Vmyl chlonde X X X X X X X 
75-35-4 Vmyltdene chlonde X X X X X X 
95-47-6 o-Xylene X X X X X X X 
106-42-3 p-Xylene X X X X X X X 
108-38-3 m-Xylene X X X X X X X 
1330-20-7 Xylene (nnxed tsomers) X X X X X X X 

1 Based on 203 U S HPV TRI chenncals from 1990 lUR Upate and 1995 TRI reporting 
2 Forteratogen1city/reproduc11ve toxicity, mutagenic tty, ecotoxoctty, and envtronmental fate, test data were constdered available tf any studtes relevant to the endpomt 
were located, completing the SIDS set for these endpomts requtreS muluple studies 

3 Total on-stte and off..stte releases equals total of on-stte releases and transfers to dtsposal. 

Table B. Hazard Data Availability for U.S. High Production Volume(HPV) TRI Chemicals 

Number ofSIDS 
Tests Performed1 TRI Chemical 

Yes No 
0 0 (0.0%) 1216 (45.7%) 
1 2(1.0%) 393 (14.8%) 
2 5 (2.5%) 291 (10.9%) 
3 15 (7.4%) 251 (9.4%) 
4 21 (10.3%) 236 (8.9%) 
5 ' 51 (25.1%) 180 (6.8%) 
6 109 (53.7%) 93 (3.5%) 
1DTAL 203 2660 

1 SIDS tests data mclude acute toxicity, chrome toxicity, teratogemctty/reproducttve toxicity, llnltagemcity, ecotoxoctty, and envtronmental fute Forteratogeructty/ 
reproducttvetoxtctty, mutagentcity, ecotoxoctty, aod envrromnental fate, test data were considered avatlableifaoy studtes relevaotto theendpomtwere located, 
completing the SIDS set for these endpoints reqmres multiple studies 
Data Source EPA mformatton on 2,863 U S HPV Chermcals from 1990 IUR Update and 1995 TRI Reporting 

however, had four or fewer of the tests completed 
and publicly available (see Table B and Figure 
A). 

EPA also examined the HPV TRI chemicals with 
higher exposure potential and identified 91 (out of 
the 203) HPV TRI chemicals with reported total 
(on-site and off-site) releases at levels greater than 
1 million pounds (for the 1995 reporting year). Of 
these 91 high release HPV TRI chemicals, 74% 
have information available on all six basic SIDS 
tests, an additional 20% had five of the SIDS tests 
available, and all of the high release HPV TRI 
chemicals have data available from at least three 
of the SIDS tests (see Table C and Figure B). 

The EPA data availability survey reveals that the 
majority ofHPV chemicals which are not listed 
on TRI may not have been tested for the basic 
information that would allow determination as to 
whether they should be listed on TRI (see Figure 
A). The lack of availability of basic toxicity 
information on most HPV chemicals is a serious 
issue for several reasons. For EPA, the 
availability ofhazard information on individual 
chemicals is fundamental to many of the Agency's 
approaches to accomplishing its mission of 
environmental protection including risk 
assessment, safeguarding children's health, 
expanding the public's right-to-know, and 
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Figure A. Hazard Data Availability for U.S. High Production Volume (HPV) TRI Chemicals 

6 

Note: Thesilc SIDS tests considered arencutctoxicity, chronic toxicity, teratogemcity/reproduct1vetox1clty, mutagemc1ty, ecotoxicity, and env~ronmental fate. For 
tctto,ecnicity/rcproductive toxicity, mutagenicity, ecotoxicity, and environmental tate, test data were considered available If any studles relevant to the endpoint were 
located> completing the SIDS set for these endpoints requires multiple studies. 

Table C. Hazard Data Availability for U.S. High Production Volume (HPV) TRI Chemicals: Total On- and Off-site Releases 
In Excess of 1 Million Pounds1 

• 
Number ofSIDS 
Tests Performed2 TRI Chemical Released or Transferred> 1,000,000 lbs 

Yes No 
0 0 (0.0%) 1,216 (43.9%) 
1 0(0.0%) 395 (14.2%) 
2 0 (0.0%) 296 (10.7%} 
3 1 (1.1%} 265 (9.6%) 
4 4 (4.4%) 253 (9.1%) 
5 18 (19.8%) 213 (7.7%) 
6 68 (74.7%) 134 (4.8%) 

TOTAL 91 2,772 
1 Total Oil• and olf.:ntcrclenscs equnlstotal of on-s!lereleases and transfers to dlsposal, 1995 TRI Reportmg 
lSJDS tests data include acute toxicity, chronic toxicity, teratogenicity/reproductive tox1c1ty, mutageruc1ty, ecotoxocity, and env~ronmental tate Forteratogenicrty/ 
l'qlfOduclhc toxicity, mutagenicity, ecotoxocity, and environmental tate, test data were considered ava:tlable If any studies relevant to the endpomt were located, 
completing the SJDS set for these endpoints requires multiple studies 
Dnta Source: EPA infonnntioo on 2,863 U.S. HPV Cherrucals from 1990 IUR Update and 1995 TRI Reportmg 
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Figure B. Hazard Data Availability for U.S. High Production Volume {HPV) TRI Chemicals: 
Total On- and Off-site Releases in Excess of 1 Million Pounds1 

1 Total On- and off-site releases equals total of on-site releases and transfers to disposal, 1995 TRI Reporting 
Note: The SIX SIDS tests considered are acute toxiCity, chrome toxicity, teratogemCity/reproductlve toxicity, mutagemCity, ecotoXIClty, and envrronmental fute For 
teratogemcity/reproductive toxicity, mutagemcity, ecotoxic1ty, andenvrronmental fate, test data were considered available 1fany srudies relevant to the endpomt were 
located, completmg the SIDS set for these endpomts requires multiple stlidies. 
Data Source EPA mformatlon on 2,863 U S HPV Chermcals from 1990 IUR Update and 1995 TRI Reporting 

promoting pollution prevention. Congress 
acknowledged and established the need for data in 
identifying, controlling and preventing the 
possible hazardous effects of chemicals on health 
and the environment when it passed TSCA. 
TSCA states that it is the policy of the U.S. that 
manufacturers are responsible for testing 
chemicals, and the Act provides EPA the authority 
to require chemical testing and impose controls as 
necessary. In practice, impleme~1tation has been 
difficult for a variety of reasons and the pace of 
testing- some of which is progressing 
voluntarily under international agreements to 
share the economic burden of testing across many 
countries- has been too slow. 

To obtain more information relating to EPA's 
work with the SIDS or HPV chemicals, contact 
the Toxic Substances Control Act (TSCA) Hotline 
at 202 5 54-1404 or by email at: tsca
hotline@epamailepa.gov. Additional 
information can also be obtained on the OPPT 
SIDS website at: http://www.epa.gov/opptintrl 
sids/overview.htm. 

SCREENING INFORMATION 
SYSTEM/LAN (SIS/L) 

The SIS/L (Screening Information System/LAN) 
will enable the public to track chemicals across 
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major OPPT, EPA and federal government 
databases, information systems and document 
collections that contain information on production 
and use; release, exposure and monitoring; 
toxicity and hazard; and risk. Users will be able 
to search for chemicals by both CAS number and 
chemical name. Acting as a platform for multiple 
data sources, SISIL will provide access to 
chemical information lists and databases 
regardless of their origin (see Table D). EPA is 
currently working to make SISIL available on 
EPA's public access home page as a valuable 
information source for EPA, other federal 
agencies, state and local governments, public 
interest groups, research organizations, non
government organizations, industry, and the 
public. Table D lists the top 25 TRl chemicals and 
the related information sources that are listed on 
SISIL. 

SIS!L Information Lists 

Chemicals On Reporting Rules database 
(CORR) 

Chemicals On Reporting Rules database tracks all 
proposed and final chemical rules promulgated by 
US EP A/OPPT. 

Toxic Substances Control Act Test 
Submissions (TSCATS} 

8(d): Section 8(d) health and safety reporting 
requirements; chemicals not officially under 
Scetion 8(d) reporting requirements, but which 
had information concurrently submitted along 
with chemicals under Section 8( d) are also tracked 
as 8( d) chemicals. 

SECT4: Section 4 Chemical Testing Program 
(CTP); chemicals not officially under the CTP, but 
which had information concurrently submitted 
along with chemicals under the CTP, are also 
tracked as Section 4 chemicals. 

8(e): Section 8(e) Notice of Substantial Risk 
requires manufacturers, processors or distributors 
of chemicals to submit to EPA any new data on 
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one of their chemicals that reasonably supports a 
conclusion that the chemical presents a substantial 
risk of injury to health or the environment; besides 
data on health and environmental effects, 
submitters often make known uses of the 
chemical, workplace practices and other Exposure 
and market information. 

FYI: For Your Information (FYis) are similar in 
content to the TSCA Section 8(e) Notices but do 
not meet the statutory requirements for submission 
under the Toxic Substances Control Act; besides 
data on health and environmental effects, 
submitters often make known uses of the 
chemical, workplace practices and other exposure 
and market information. 

Chemical Hazard Information Profile (CIDPs) 

Chemical Hazard Information Profiles summarize 
readily available information on health effects, 
environmental effects and exposure relating to a 
specific chemical. CHIPs were prepared by the US 
EPA, OPPT from about 1978 to 1990; they have 
since been superseded by other screening reviews 
in OPPT's current Existing Chemical Program. 

Substitute Hazard Profile (Sub) 

Every chemical referenced in a Substitute Hazard 
Profile; these profiles are similar in content to 
CHIPs but generally summarize readily available 
information on only health and environmental 
effects; these reviews were prepared in the US 
EPA, OPPT from about 1985 to 1990; they have 
since been superseded by reviews in OPPT's 
current Existing Chemical Program. 

Health Effects Assessment Summary Table 
(BEAST) 

Every chemical in the Health Effects Assessment 
Summary Tables developed by US EPA, ORD, 
OHEA; these tables include draft (or unverified) 
RID's, RfC's, and cancer potency estimates (both 
final and draft or unverified) and comments and 
references. 
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Table D. Screening Information System/LAN 
CAS Number 

67-56-1 

74-85-1 

75-09-2 

75-15-0 

78-93-3 

100-42-5 

108-88-3 

110-49-6 

110-54-3 

110.80-5 

111-15-9 

1314-13-2 

1330.20-7 

7439-92-1 

7439-96-5 

7440-47-3 

744()..50-8 

744Q..66-6 

7647-01-0 

7664-38-2 

7664-41-7 

7782-50-5 

14797-55-8 

16065-83-1 

18540-29-9 

Chemical Name 

*METHANOL 

*ETHENE 

*METHANE, DICHLORO

*CARBON DISULFIDE 

*2-BUTANONE 

*BENZEN~ETHENYL 

""BENZENE, METHYL 

*ETHANOL, 2 METHOXY-, ACETATE 

*HEXANE 

*ETHANOL, 2 ETHOXY

*ETHANOL, 2 ETHOXY-, ACETATE 

*ZINC OXIDE, (ZNO) 

*BENZENE,DlMETHYL 

*LEAD 

*MANGANESE 

*CHROMIUM 

*COPPER 

*ZINC 

*HYDROCHLORIC ACID 

*PHOSPHORIC ACID 

*AMMONIA 

*CHLORINE 

*NITRATE 

*CHROMIUM ill 

*CHROMIUM (HEXAVALENT) 

CORR 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

8(d) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

SECT4 8(e) FYI CHIP Sub BEAST 

X X X X X X 

X X X X 

X X X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X X 

X X 
X X 
X X 
X X 
X 

X X 
X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 

X 

X X 
X X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Table D. Screening Information System/LAN, Continued 
CAS Number 

67-56-1 

74-85-1 

75-09-2 

75-15-0 

78-93-3 

100-42-5 

108-88-3 

U0-49-6 

110.54-3 

110..80-5 

111-15-9 

1314-13-2 

1330-20.7 

7439-92-1 

7439-96-5 

7440.47-3 

744()..50-8 

7440-66-6 

7647-01-0 

7664-38-2 

7664-41-7 

7782-50-5 

14797-55-8 

16065-83-1 

18540-29-9 

Chemical Name 

*METHANOL 

*ETHENE 

*METH~ DICHLORO

*CARBON DISULFIDE 

*2-BUTANONE 

*BENZENE,ETHENYL 

*BENZENE, METHYL 

.*ETHANOL, 2 METHOXY-, ACETATE 

*HEXANE 

*ETHANOL, 2 ETHOXY

*ETHANOL, 2 ETHOXY-, ACETATE 

*ZINC OXIDE, (ZNO) 

*BENZENE, DIMETHYL 

*LEAD 

*MANGANESE 

*CHROMIUM 

*COPPER 

*ZINC 

*HYDROCHLORIC ACID 

*PHOSPHORIC ACID 

*AMMONIA 

*CHLORINE 

*NITRATE 

*CHROMIUM ill 

*CHROMIUM (HEXAVALENT) 

RM(x) MEGA SIDS RoL WQCD 

X X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

DWHA FIFRA 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

INERT 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CURE 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

miS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

PEPS 

X 

X 

X 

X 

X 

OSHA NIOSH ACGIH 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X. 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

C-9 



ootoo'll1.... ,........... 

• Appendix C- Additional Information for Assessing the Impacts of TRI Chemicals 

Chemical Unit Record Estimate (CURE) 

Every chemical in the Chemical Unit Record 
Estimate; an index and summary of all health and 
environmental effects and risk reviews published 
by US EPA, ORD. 

Integrated Risk Information System (IRIS) 

Every chemical referenced in the US EPA, ORD 
Integrated Risk Information System, which 
summarizes official EPA-wide chemical hazard 
and risk evaluations. 

Production/Exposure Prome (PEPs) 

Every chemical referenced in a Production/ 
Exposure Profile; PEPs were prepared in the US 
EPA, OPPT from about 1978 to 1986. 

Risk Management Tt·acking System (R.Mx) 

Every chemical tracked in the Risk Management 
tracking system for the previous version of the US 
EPA, OPPT Existing Chemical Program. 

TSCA Section 4 Testing Program (MEGA) 

Every chemical within the TSCA Section 4 
Testing Program including those chemicals with 
tests in proposal or negotiation stage, those 
awaiting submission of test results and those 
awaiting verification of compliance with the test 
rule or consent order, as well as historical 
information on chemicals that have completed 
Section 4 testing. 

Screening Information Data Set Program 
(SIDS) 

Every chemical being evaluated under the 
Screening Information Data Set program; SIDS is 
an international voluntary information sharing and 
testing program developed under the aegis of the 
Organization for Economic Cooperation and 
Development (OECD); the program is intended to 
fill basic data gaps on high volume chemicals 
with little safety infom1ation. 

C-10 

Register of Lists (RoL) 

Every chemical referenced in the proprietary 
database Register of Lists (RoL); RoL listed the 
statutory authority for all chemicals regulated by 
the US EPA; RoL is no longer supported by the 
US EPA. 

Water Quality Criteria Document (WQCD) 

Every chemical which has a Water Quality 
Criteria Document from within the ~S EPA, 
Office of Water. 

Drinking Water Health Advisory (DWBA) 

Every chemical which has a Drinking Water 
Health Advisory as developed by the US EPA, 
Office of Water. 

Federal Insectide & Rodenticide Act (FIFRA) 

Every chemical subject to regulation by the US 
EPA, Office ofPesticide Programs under Federal 
Insecticide & Rodenticide Act as a registered 
Active Ingredient. 

Inerts 

Every chemical the US EPA, Office of Pesticide 
Programs has determined to be potentially toxic 
but are not claimed by pesticide manufacturers to 
have any pesticidal activity in their registered 
products. 

Occupational Safety and Health 
Administration (OSHA) 

Every chemical for which a PEL (Permissible 
Exposure Limits) and other workplace standards 
have been promulgated by the Occupational 
Safety and Health Administration (US DOL). 

National Institute for Occupational Safety and 
Health (NIOSH) 

Every chemical in the NIOSH (National Institute 
for Occupational Safety and Health/NIH/US 
DHHS) Occupational Exposure Survey of around 
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1980; NOES lists number of workers and number 
of facilities by SIC codes (Standard Industrial 
Classification). 

American Conference of Governmental 
Industrial Hygienists (ACGIH) 

Every chemical for which workplace standards 
have been recommended by the American 
Conference of Governmental Industrial 
Hygienists. 
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APPENDIX D 

TRI FORM RAND FORM A FOR 1996 

Facilities reporting to the Toxics Release 
Inventory submit their information on TRI's Form 
R. If a facility's total annual reportable amount of 
a chemical does not exceed 500 pounds, and the 
facility does not manufacture, process, or 
otherwise use more than 1 million pounds of the 
chemical, it may submit a Form A certification 
statement. (Form A certification st3;tement 
reporting is further explained in Chapter 1.) This 
appendix supplies copies of the Form Rand Form 
A certification statement for the 1996 reporting 
year. 

FORMA 

The 1996 Form R is divided into two parts: 

Part I, Facility Identification Information, contains 
information on such matters as name, address, parent 
company information, and contact names and phone 
numbers forthe facility. 

Part II, Chemical-Specific Information, contains 
information such as chemical identity, facility activities 
and uses of the chemical, amounts of on- and off-site 
releases and transfers off-site for further waste 
management, on-site waste treatment methods and 
efficiencies, on- and off-site waste management 

quantities, and information on source reduction 
and recycling activities. 

FORM A CERTIFICATION 
STATEMENT 

The 1996 Form A certification statement consists 
of facility identification information and chemical 
identification, as in Form R. Facilities do not report on 
the Form A certification statement amounts or other 
information about their use, releases, or waste 
management of the chemical. 

Readers who are interested in a more in-depth 
understanding of who is required to report to TRI and 
how to fill out the forms, should refer to the EPCRA 
Information Hotline at 1-800-424-9346. Reporting 
software, forms, and instructions for the current 
reporting year are available from EPA's Web site 
at: http://www.epa.gov/opptintr/tri/report.htm. 
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(IMPORTANT: Type or print; read fnsfn.lctions before completmg form) 
Form Approved OMB Number 2070-0093 
Approval Exp1res 04/2000 

TOXIC CHEMICAL RELEASE 

Page 1 of5 

&EPA FORM R INVENTORY REPORTING FORM 
United States Section 313 of the Emergenc(s Planning and Commumty Environmental Protection 
Agency Right-to-Know Act of 1986, a so known as T1tle Ill of the Superfund 

Amendments and Reauthorization Act 

EPCRA Reporting Center 2 APPROPRIATE STATE OFFICE 
Enter "X" here 1f thls 

WHERE TO SEND COMPLETED FORMS: 1 IS a reVISIOn P.O. Box 3348 (See Instructions 1n AppendiX F) 
Merrifield, VA 22116-3348 

For EPA use only 1 ATTN: TOXIC CHEMICAL RELEASE INVENTORY 

IMPORTANT: See instructions to determine when "Not Applicable {NA)" boxes should be checked. 

PART I. FACILITY IDENTIFICATION INFORMATION 

SECTION 1. REPORTING YEAR 19-

SECTJON2. TRADE SECRET INFORMATION 

Are you claiming the toxic chemical identified on page 2 trade secret? Is this copy D Sanitized D Unsanitlzed 
2.1 D Yes (Answer question 2.2; 0 No Do not answer 2.2; 2.2 

Attac~ substantiation go to Section 3 (Answer only If "YES" in 2.1) 
forms 

SECTION 3. CERTIFICATION (Important: Read and sign after completing all form sections.) 
I hereby certify that I have reviewed the attached documents and that, to the best of my knowledge and belief, the 
submitted Information is true and complete and that the amounts and values in thts report are accurate based on 
reasonable estimates using data available to the preparers of this report. 
Ntmo and official title of owner/operator or senior management official: Signature: Date signed: 

SECTION 4. FACILITY IDENTIFICATION 
TAl Fac11tlv ID Number I 

4
,
1 

I Facllilv or Establishment Name I Facilttv or Establishment Name or Marlina Address (If different from street address\ I 

.2!::!!.1 Marling Address I 

IStatelllo Code I C!lv/Countv/SiateJZro Code I 

4.2 This report contakls Information for: 
D An entire D Part of a D A Federal OmQott.llol: check a S1C b; check c If applicable) a. fac1ldy b faclhtv c facil~y 

elephone Number (rnclude area code) I 
4.3 Technical Contact Name 

Teleohone Number lrnclude area codell 
4.4 Publlc Contact Name 

4.5 SIC Code(s} (4 digits) 
a. I b. c. I d. I e. I f. 

I Deorees Minutes I Seconds I I Degrees M1nutes I Seconds 

4.6 latitude I I Longitude I I 
Dun & Bradstreet I EPA Identification Number(s) I Facility NPDES Permit I Underground Injection Well Code 

4.7 Number(s) (9 digits) 4.8 (RCRA I.D. No.) (12 characters 4.9 Number(s) (9 characters) 4.10 (UIC) I.D. Number(s) (12 digits) 

a. a. a a 

b. b. b. b. 

SECTION 5. PARENT COMPANY INFORMATION 

S.1 Name of Parent Company lo NA 

5.2 Parent Company's Dun & Bradstreet Number D NA I (9 digits) 

EPA Form 93S0-1 (Rev. 04!97) ·Previous adkions are obsolete. 
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TRI FACILITY ID NUMBER 

EPA FORM R 
PART II. CHEMICAL· SPECIFIC INFORMATION ToXIc Chem1cal, Categmy, or Genenc Name 

SECTION 1.TOXIC CHEMICAL IDENTITY (Important: DO NOT complete thiS section if you 

completed Section 2 below.) 

1.1 
CAS NUMBER (IMPORTANT Enter only one number exacUy as 1t appears on the Sect1on 313 hst Enter category code 1! reporttng a ohem1cal category) 

ToXIc Chemtcal or Chemtcal Category Name (Important Enter only one name exaoUy as tt appears on the Sectton 313 hst) 

1.2 

Gemme Chemtcal Name (Important Complete only tf Part I, Sectton 2 1 ts checked •yes' Genenc name must be structurally descnpbve) 

1.3 

SECTION 2. MIXTURE COMPONENT IDENTITY (Important: DO NOT complete this section tf you 
complete Secbon 1 above.) 

2.1 
I Genenc Chemtcal Name Provtded by Supplter (Important Maxtmum of 70 characters, mcludmo numbers, letters. spaces, and punctuatlon ) 

--
SECTION 3. ACTIVITIES AND USES OF THE TOXIC CHEMICAL AT THE FACILITY (Important: check all that apply.) 

3.1 Manufacture the toxic chemical: 3.2 I Process the toxic chemical: 3.3 Otherwise use the tox1c chemical: 

a. c:::J Produce b. c:::J Import 

If grog!JQf! or 1mgor.t 
c. [:::I For on-site use/processmg a. [:::1 As a reactant a. [:::1 As a chemical processing aid 
d. [:::I For sale/distnbution b. [:::1 As a formulation component b. [:::1 As a manufactunng a1d 
e. [:::I As a byproduct c. [:::1 As an article component c. r:=I AncillarY or other use 
t.CI As an impurity d. [::::1 Repackaging 

SECTION 4. MAXIMUM AMOUNT OF THE TO>UC CHEMICAL ON-SITE AT ANY TIME DURING THE 
CALENDAR YEAR .. 

' 

4.1 I I (Enter two-digit code from instruction package.) 

SECTION 5. QUANTITY OF THE TOXIC CHEMICAL ENTERING EACH ENVIRONMENTAL MEDIUM 

A. Total Release (poundsfyear)(enter B. Basis of est1mate C. % From Stormwater 
range from Instructions or estimate) {enter code) 

5.1 
Fugitive or non-point 

NA D a1r emissions 

5.2 Stack or point NA D a1r emissions 

5.3 Discharges to rece1vrng streams or ~ -
water bod1es (enter one name per box) 

Stream or Water Body Name 

5.3.1 

-.3.2 

:5.3.3 

5.4.1 
Underground InjeCtion on-Site 

NAD to Class I Wells 

5.4.2 
Underground Injection on-srte 

NAD to Class 11-V Wells 
If additional pages of Part II, Section 5.3 are attached, indicate the total number of pages in this box ~ 
and indicate which Part II, Section 5.3 page this is, here r:=I (example: 1 ,2,3, etc.) 
EPA Form 9350-1 (Rev 04/97)- Previous editions are obsolete. Range Codes. A= 1 - 10 pounds, B = 11 - 499 pounds; C = 500 - 999 pounds. 
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TRI FACILITY ID NUMBER 

EPAFORMR 
PART II. CHEMICAL-SPECIFIC INFORMATION (CONTINUED) 

'rox1c Chem1cal Cateaorv. or Generic f\!.ame 

SECTION 5. QUANTITY OF THE TOXIC CHEMICAL ENTERING EACH ENVIRONMENTAL MEDIUM 

A. Total Release (pounds/year) (enter range B. Basis of Estimate 
NA code from instructions or estimate) (enter code) 

' ,, ' '',!; 
' ""' ' ' I' ' t 5.5 Disposal to land on-site " '' " ' ' 

,, -'; f ' .... '' ' ., ' ,..,. ... 
5.5.1A RCRA Subtitle C landfills D 

5.5.1B Other landfills D 

5.5.2 
Land treatmenVapplication D farming 

5.5.3 Surface Impoundment D 

5.5.4 Other disposal D 
SECTION 6. TRANSFERS OF THE TOXIC CHEMICAL IN WASTES TO OFF-SITE LOCATIONS 

6.1 DISCHARGES TO PUBLICLY OWNED TREATMENT WORKS (POTWs) 

6.1.A. Total Quantity Transferred to POTWs and Basis of Estimate 

6.1.A.1. Total Transfers (pounds/year) 6.1.A.2 Basis of Estimate 
(enter range code or estimate) (enter code) 

I POTWName 
6.1.B. -

POTW Address 

City I I State I County I I Zip I 
I POTWName 

6.1.B. -
POTW Address. 

City I I State I County I I Zip I 
lf additional pages of Part II, Section 6.1 are attached, indicate the total number of pages 
in this box I I and indicate which Part II, Section 6.1 page this is here I I (example: 1,2,3, etc.) 

SECTION 6.2 TRANSFERS TO OTHER OFF-SITE LOCATIONS 

6.2 _OFF-SITE EPA IDENTIFICATION NUMBER (RCRA ID NO.) I 
Off-Site Location Namel 

Off-Site Address I 
City I I State I I County I lz•p I 
Is location under control of reporting facility or parent company? Oves D No 

EPA Form 9350·1 (Rev. 04197) ·Previous editions are obsolete Range Codes· A= 1 - 10 pounds, B = 11 - 499 pounds, C = 500 - 999 pounds. 
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TRI FACILITY ID NUMBER 

EPA FORM R 
PART II. CHEMICAL~SPECIFIC INFORMATION (CONTINUED) ToX!o Chemtcal. Cateoorv. or Geneno Name 

SECTION 6. 2 TRANSFERS TO OTHER OFF~SITE LOCATIONS {continued) 
A. Total Transfers (pounds/year) B. Basis of Est1mate C. Type of Waste Treatment!DisposaV 

(enter ranoe code or est1matel {enter code) Recyclmg/Energy Recovery (enter code) 

1. 1. 1.M 

2 2. 2.M 

3. 3 3.M 

4. 4 4M 

6.2 - OFF"SITE EPA IDENTIFICATION NUMBER (RCRA ID NO.)l 

Off"Site Locat1on Name I 
Off"Site Address I 
City I State I !county I !Zip 

Is location under control of reporting facility or parent company? c:J Yes r:::l No 
A. Total Transfers (pound/year} B. Basis of Estimate C. Type of Waste Treatment!DisposaV 

(enter ran>Je code or est1mate) (enter code) Recycling/Energy Recovery (enter code) 

1. 1. 1.M 

2. 2. 2.M 

3. 3. 3.M 

4. 4. 4.M 

SECTION 7A. ON-SITE WASTE TREATMENT METHODS AND EFFICIENCY 

r=l . Check here If no on~site waste treatment is applied to any 
Not Applicable (NA) ~ waste stream containina the toxic chemical or chemical cateaorv. 

a. General 
b Waste Treatment Melhod~s} Sequence c Range of Influent d. Waste Treatment 

Waste Stream Efftctency e Based on 
(enter code) [enter 3-character code(s) Concentratton Esltmate Operating Data? 

'7A.1a 7A.1bl 1 2 7A.1c 7A.1d 7A.1e 

I I 3 4 5 Yes No 

I I 
% 

D D 6 7 8 

7A.2a 7A.2b I 1 2 7A.2c 7A.2d 7A.2e 

I I 3 4 5 Yes No 

I I I 
% 

D D 6 7 8 

7A.3a 7A.3b I 1 I 2 7A.3c 7A.3d 7A.3e 
3 I I 4 I 5 I Yes No 

% 
6 I I 7 I 8 I D D 

7A.4a 7A.4b I 
1 I 2 I I 7A.4c 7A.4d 7A.4e 

I I I I I 3 
4 5 Yes No 

% 
6 I I 7 I I 8 I I D D 

7A.5a 7A.5b I 1 I I 2 I I 7A.5c 7A.5d 7A.5e 

I I I I B 3 4 5 Yes No 

I I I I % D D 6 7 a 

If additional pages of Part II, Sections 6.217 A are attached, indicate the total number of pages in this 

box 0 and indicate which Part II, Sections 6.217 A page this is, here. 0 (example: 1.2.3. etc.) 

EPA Form 9350-1 (Rev. 04/97) ·Previous editions are obsolete. Range Codes· A= 1·1 0 pounds; B=11· 499 pounds, C= 500 - 999 pounds. 
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TRI FACILITY ID NUMBER 

EPAFORMR 
PART II. CHEMICAL-SPECIFIC INFORMATION (CONTINUED) Tox1c Chemical CateQorv, or Genenc Name 

SECTION 78. ON-SITE ENERGY RECOVERY PROCESSES 

D Not Applicable (NA) - Check here if no on-site energy recovery is applied to any waste 
stream containing the toxic chemical or chemical category. 

Energy Recovery Methods [enter 3-character code (s)] ... 

1 I I 2 I I 3 I I 4 I I 
SECTION 7C. ON-SITE RECYCLING PROCESSES 

D Not applicable (NA) - Check here if no on-site recycling is applied to any waste 
stream containing the toxic chemical or chemical category. 

Recycling Methods [enter 3-character code(s)] 

q I 21 I 31 I 41 I 5 ] 
61 I 71 I al I el I 101 1 

SECTION 8. SOURCE REDUCTION AND RECYCLING ACTIVITIES 

All quantity estimates can be reported ColumnA Column B ColumnC ColumnD 

using up to two significant figures. 
PnorYear Current Reportin~ Year Followm~ Year Second Followln~ Year 

(pounds/year) (pounds/year (pounds year) (pounds/year 

8.1 Quantity released* 

8.2 Quantity used for energy recovery 
on-site 

8.3 
Quantity used for energy recovery 
off-site 

8.4 Quantity recycled on-site 

8.5 Quantity recycled off-site 

8.6 Quantity treated on-site 

8.7 Quantity treated off-site 

Quantity released to the environment as a result of remedial actions, 
8.8 catastrophic events, or one-time events not associated with production 

processes (pounds/year) 

8.9 Production ratio or activity index 

8.10 
Did your facility engage in any source reduction activities for this chemical during the reporting year? If not, 
enter "NA" in Section 8.10.1 and answer Section 8.11. 

Source Reduction Activities Methods to Identify Activity (enter codes) 
[enter code(s)] 

8.10.1 a. b. c. 

8.10.2 a. b. c. 
-

8.10.3 a. b. c. 

8.10.4 a. b. c. 

8.11 Is additional optional information on source reduction, recycling, or pollution control activities YES NO 

included with this report? (Check one box) CJ c::J 

* Report releases pursuant to EPCRA Section 329(8} including "any spilling, leaking, pumping, pounng, em1tt1ng, emptying, d1scharg1ng, 
lnjootlng, escaping, leaching, dumping, or disposing into the env1ronment." Do not include any quant1ty treated on-site or off-s1te. 

EPA Form 9350 -1 (Rev. 04/97} - Previous editions are obsolete. 



(IMPORTANT· Type or prmt, read mstructtons before completmg form) Form Approved OMB 112070-0143 Form E>:prres 05/31/98 Page 1 of2 

oEPA Umted States TOXIC CHEMICAL RELEASE INVENTORY 
Environmental Protect1on Agency FORMA 

WHERE TO SEND 1 EPCRA Re~ort1ng Center 2 APPROPRIATE STATE OFFICE Enter "X" here tf 
THIS STATEMENT: PO.Box3 48 (See 1nstruct1ons m Appendix F) 

Mernfteld, VA 22116·3348 
ATIN: TOXIC CHEMICAL RELEASE INVENTORY 

thiS IS a reVISIOn 

PART I. FACILITY IDENTIFICATION INFORMATION 

SECTION 1. SECTION 2. TRADE SECRET INFORMATION 

REPORTING 
YEAR 

Are you claimmg the toXIc chemical 1dent1fied on page 2 trade secret? 

2.1 0 Yes: Answer question 2.2 and 0 No· Do not answer 2 2, contmue 
attach substantiation forms With Sectwn 3. 

19 2.2 If you answered yes m 2.1 , 1s thrs copy. 0 Samtrzed 0 Unsanitlzed 

SECTION 3. CERTIFICATION (Important: Please read and sign after completing the statement.) 

I hereby certtfy that to the best of my knowledge and belief, for the toxtc chemtcalltsted in th1s statement, the annual 
reportable amount, as deftned 1n 40 CFR 372 27(a), dtd not exceed 500 pounds for this reporttng year and that the chem1cal 
was manufactured, processed, or otherwise used in an amount not exceeding 1 mtfhon pounds dunng th1s reportmg year. 

Name and offtctaltltle of owner/operator or semor management offiCial 1 

Signature 1 Date Signed J 

SECTION 4. FACILITY IDENTIFICATION 
Facthty or Establishment Name J TRI Fact111y ID Number I 

MalhnQ Address (If different from street address) I 

Cltv I State I ZtpCode I 

4.1 
Street Address I 

Ctty I County I State I Z1pCode I 

This report contains information for: c.D A Federal 
4.2 (lmgortant: check c 1f applicable, a and b have been mtentionally left blank) facility 

Name I Telephone Number (mclude area code) 

4.3 
Technical Contact 

EPA Form 9350·2 (Rev 11/94) 



(IMPORTANT: Type or print; read instructions before completmg form) Page 2 of 2 

Q EPA United States 
~ Environmental Protection Agency 

TOXIC CHEMICAL RELEASE INVENTORY 
FORMA 

SECTION 4. FACILITY IDENTIFICATION (Continued) 
4.4 Intentionally left blank 

4.5 

4.6 

4.7 

4.8 

4.9 

4.10 

SIC Code 
{4-digit) 

Latitude 
and 
Longitude 

a. 

Degrees 

b. c. 
Lat1tude 

Minutes 

Dun & Bradstreet Number{s) {9 digits) 

Seconds 

EPA Identification Number{s) (RCRA I.D. No.) 
(12 characters) 

Facility NPDES Permit Number(s) 
{9 characters) 

Underground Injection Well Code (UIC) I.D. 
Number(s) (12 digits) 

SECTION 5. PARENT COMPANY INFORMATION 

5.1 
Nama of Parent Company I 
0 NA I 

5.2 
Parent Company's Dun & Bradstreet Number I 
D NA I (9 digits) 

d. e. 

Degrees 

a. 

b. 

a. 

b. 

a. 

b. 

a. 

b. 

PART II. CHEMICAL IDENTIFICATION 

SECTION 1. TOXIC CHEMICAL IDENTITY 

f. 
Longitude 

Minutes Seconds 

CAS Number Qmportant: Enter only one number exactly as 11 appears on the Sectton 313 list. Enter category code 1f reporttng a chemical category.) 
1.1 

1.2 
Toxic Chemical or Chemical Category Name (Important: Enter only one name exactly as 1t appears on the Sect1on 313 Its!.) 

1.3 
Generic Chemical Name (Important: Complete only If Part l, Seclton 2 1 ts checked •yes " Genenc Name must be structurally descnpt1ve.) 

SECTION 2. MIXTURE COMPONENT IDENTITY {Important: DO NOT complete this 
section if you complete Section 1 above.) 

2.1 
Generic Chemical Name Provided by Supplier (Important: Max1mum of 70 characters, tnclud1ng numbers, letters, spaces, and punctuation.) 

EPA Form 9350-2 (Rev. 11/94) 
i:r U S GOVERNMENT PRINTING OFFICE 1998·615·003160023 
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