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1. LETTER OF TRANSMITI AL 
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Department of Mineral Resource Economics 

West Virginia University 
College of Mineral and Energy ResQUrces 

Dr. Se-Hark Park 
Senior Economist 
Global and conceptual Studies 
Vienna International Centre 
P.O. Box 400 
A-1400 Vienna 
Austria 

Dear Dr. Park: 

March 8, 1990 

The purpose of this letter is to submit to you the final report for my 
contract on pollution abatement information in US manufacturing industries. This 
report meets all of the reQuirements identified in the project contract. The 
information collection reQuired consists of the following: 

(A) Value da~a for each 3-digit ISIC industry (ISIC 311-390) including 
manufacturers value added, gross production value, pollution 
abatenl'!nt capital costs, and pollution abatement equipment operating 
cos~s. The major source has been the US Department of Commerce. 

(8) Quantity data describing the quantity of pollutants emitted by the 
same group of industries. This data has been collected in the fona 
of tho three inost important toxic chemical pollutants for each ISIC 
industry (ISIC 311-390). The major source has been the US 
Environmental Protection Agency. ' 

· (C) Case studies describing process specific micro-data, including ('1) 
major types of pollutant, (2) types of abatement equipment used, ('3) 
quantity of pollutants, (4) estimates of quantities with/without the 
use of abatement equipment, (5) physical characteristics 'of 
pollutants, (6) minimum standards for s;:ollutants, (7) relledi'al 
methods and costs of treatment and disposals of industrial effluents, 
(8) pollution abatement equipment available and their cost estiiaat'.es 
per ton, and (9) alternative new low-waste technologies and related 
cost est irnates. ' 

This final report represents the final stage of data provided to UNIDO o~er 
the past month. Altogether the following infonnaticn has been sent to UNIOQ: 

3CM 293-5'15 o 21' White H.il o P.O. lo• 8010 o MofVMcown. WV 2t8C»4070 
Eau•• OOPOft\11111'( I Afftrmetiw Action lnMNUllOn 
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February 14. 1990 

(1) The first part of the case studies required under Part (C). 

February 20, 1990 

(1) Bibliographical support infonnation for the case studies, 
specifically the table of contents for each :;tudy listed in the 
Bibliography. 

February 23. 1990 

(1) The second part of the case studies required under Part (C). 

(2) Preiiminary data tables and underlying so~rces for the value data 
required under Part (A) above. 

(3) ?reliminary data tables and underlying sources for the quantity 
of pollutant data required under Part (B) above. 

The at~ached supporting material completes the required information set. 
This material has been organized as follows: 

(1) =inal tables for the value data, required in Part (A). 

(2) =inal tables for ~he quantity of pollutant data, 
:"'e<;uired in Part (B). Note that these tables have been reorganized 
since the Feb. 23 mailing, and super:~es the previous tables. 

(3) Final list of case studies, required for Part (C). 

(4) Bitiiographical listings providing further support material for the 
case studies. 

(5) Copies of correspondence sunmarizing previous mailings. 

I would appreciate your placing the remaining portion of the contract 
payment in my bank account as previously directed. 

WCL:bdh 

Yours sincerely, 

Z~!&:f 
Benedum Distinguished Scholar and 
Professor of Resource Econanics 

••• ~ f 



2. MANUFACTURERS' POLLUTION ABATEMENT 
VALUE DATA (ISIC 311-390) 

This table features dollar values for the fol lowing US industry variables: 
Pollution abatement capital and operating corts, manufacturers value added, costs 
of materials, and gross value of production. The sources are the following 
publ icat~ons fran the us Department of Commerce, Washington, DC: census of 
Manufacturers, 1987 (Preliminary Repcrt MC87-SUM-I(P)); and Pollution Abatement 
costs and Expenditures, 1986 (Current Industrial Repcrts MA-200(86)-1). 
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ISIC THREE DIGIT INDUSTRIAL DATA: 
MANUFACTURERS VALUE-ADDED AND GROSS PROL'UC'l'ION, 
CAPITAL AND OPERATING POLLUTION ABATEMENT COSTS 

(Uniled St.ales, 1986 and 1981) 

I. Food products (ISIC 311, 312) 
2. Beverages (ISIC 313) 
3. Tobacco products (ISIC 314) 
4. Textiles (!SIC 321) 
5. Wearing apparel (ISIC 322) 
6. Leather and fur products (ISIC 323) 
7. Footwear (!SIC 324) 
8. Wood and wood products (ISIC 331) 
9. Furniture and fixtures (!SIC 332) 

10. Paper and paper products (!SIC 341) 
11. Printing and publishing (ISIC 342) 
12. Industrial chemicals (ISIC 351) 
13. Other chemical products {!SIC 352) 
14. Petrolemm refineries (ISIC 353) 
15. Miscellaneous petroleum and coal products (!SIC 354) 
16. Rubber products (ISIC 355) 
17. Plastic products (!SIC 356} 
18. Pottery, china and earthware (ISIC 361) 
19. Glass and glass products (ISIC 362} 
20. Other non-minerhl products (ISIC 369) 
21. Iron and Steel (!SIC 371} 
22. Non-ferrous metal (!SIC 372} 
22. Metal products (!SIC 38lj 
24. Non-electrical machinery (!SIC 382} 
25. Electrical machinery (!SIC 383} 
26. Transport equipment (ISIC 384} 
21. Professional and scientific equipment {!SIC 385) 
28. Other manufacturing industries (ISIC 390) 

Walter C. Labys. Profe=ssnr, Department of Mineral and Energy Resource Bconcmics, 
West Virginia University, ~organtown, WV 26506. 



Table 1 

AGGREGATE U.S. INDUSTRY POLLUTION AHATBMBNT EXPENDITURES, 
VALUE ADDED AND GROSS PRODUCTION VALUE 

{1986, Million current dollars) 

ISIC Abate11e11t Abatement 

Humber Operating Capital Value Added Cost of Production 
Cleaning Expenditure MVA Materials Gross-OUtput 

(SM Total Cost) (SM Total Cost) (SM, 1987) ($M, 1987) (SM, 1987) 

ISIC 311 Food Product Manufacturing 

Total 449.7 155.5 85.617.0 168.323.3 253.940.3 
Air 104.4 52.7 
Water 210.7 79.0 
Solid 4.6 10.4 

ISIC 312 Food Product Manufacturing 

Total 97.B 16.4 22.693. 7 24.859.8 47.553.5 
Air 11.2 3.2 
Water 50.l 10.l 
Solid .8 3.2 

ISIC 313 Beverages 

Total 61.0 13.9 13.762.0 15.445.6 29.207.6 
Air 10.4 5.9 
Water 15.3 7.0 
Solid .3 1.0 

ISIC 314& Tobacco Product 

Total 28.8 x 27.334.2 6.497.8 38.312.5 
Air 13.7 x 
Water x x 
Solid --·~ x 

ISIC 321 Textiles 

Total 101.2 24.0 26.013.9 37.902.0 63.915.9 
Air 25.9 11.1 
Water 43.5 3.2 
Solid 2.9 1.3 

ISIC 322 Wearing Apparel 

Total 101.6 25.5 26.013.9 37.901.9 89.929. 7 
Air 28.5 12.3 
Water 43.5 10.5 
Solid 3.4 _2.6 

a x = unreported 



Table 1 

AGGREGATE U.S. INDUSTRY POLLUTION ABATEMENT EXPENDITURES, 
VALUE ADDBD AND GROSS POODUCTION VALUB 

(1986, Million current dollars) 

ISIC Abatement Abatement 

Nmber Operating Capital Value Added Cost of Production 
Cleaning Expenditure MVA Materials Gross-OUtput 

UM Total Cost) (SM Total Cost) (SM. 1987) (SM, 1987) (SM, 1987) 

ISIC 323 Leather and Fur Products 

Total x x 11952.l 21488.6 41440.7 
Air x x 
Water x x 
Solid x x 

ISIC 324 Footwear 

Total x x 2.323.0 21192.8 4.515.8 
Air x x 
Wat.!r x x 
Solid x x 

ISIC 331 Wood and Wood Products 

Total 164.2 33.4 281590.9 41.180.9 691771.8 
Air 61. 7 17.8 
Water 36.0 11.0 
Solid 13.5 4.6 

ISIC 332 Furniture and Fixtures 

Total 66.4 20.3 20.239.l 17.068.0 371307.l 
Air 29.9 14.9 
Watei" 5.4 .8 
Solid 9.7 __ 5._L 

ISIC 341 Paper and Paper Products 

Total 1042.0 271.3 49.725.8 58.788.4 108.514.2 
Air 319.2 137.1 
Water 479.0 96.9 
Solid 32.0 37.3 

ISIC 342 Printing and Publishing 

Total 119. 7 25.4 89.207.9 46.028.3 135.236.2 
Air 59.2 18.0 
Water 8.5 4.3 
Solid 11. 2 3.1 



!SIC 
Nullber 

ISIC 351 

Total 
Air 
Water 
Solid 

ISIC 352 

Total 
Air 
Water 
Solid 

ISIC 353 

Total 
Air 
Water 
Solid 

ISIC 354 

Total 
Air 
Water 
Solid 

ISIC 355b 

Total 
Air 
Water 
Solid 

ISIC 356C 

Total 
Air 
Water 
Solid 

Table 1 

AGGREGATE U.S. INDUSTRY POLLUTION ABATEMENT EXPENDITURES, 
VALUE ADDED AND GROSS PRODUCTION VALUE 

(1986, Million current dollars) 

.Abateaent 
Operating 
Cleaning 

($M Total Cost) 

.Abateaent 
Capital 

Expenditure 
($M Total Cost) 

2131.7 
585.3 

1022.7 
261.7 

Industrial Chemicals 

522.5 
160.4 
277.4 
84.8 

Value Added 
MVA 

($M, 1987) 

56,957.5 

Other Chemical Products 

373.e 
61.2 

149.0 
88.2 

1931.5 
1204.2 
558.6 
108.6 

102.0 
37.5 
48.2 
16.2 

Petroleum Refineries 

413.2 
268.2 
116.8 
28.3 

64,284.l 

14.128.2 

Cost of 
Materials 

($M, 1987) 

69,604.3 

39.749.8 

105.217.0 

Miscellaneous Petroleum and Coal Products 

55.9 
26.7 
6.7 
1.1 

75.0 
18.7 
11.3 
8.1 

113.5 
32.l 
20.6 
i5.5 

413.2 
268.2 
116.8 
28.3 

Rubber Products 

14.8 
2.0 
5.7 
1.9 

Plastic Products 

21.2 
13.0 
3.9 
4.3 

4,270.6 7,954.6 

5,886.0 5,137.2 

30,970.8 30,787.8 

b = abatement cost data incomplete due to disclosure laws. 
c = value added, materials and output data incomplete 

,.,I 

Production 
Gross-OU.tput 

($M, 1987) 

126,561.8 

104,033.9 

119.345.2 

12,225.2 

11. 023. 2 

61.758.6 



Table I 

AGGREGATE U.S. INDUSTRY POLLUTION ABATEMENT EXPENDITUR.E-C), 
VALUE ADDED AND GROSS PRODUCTION VALUE 

(1986, Million current dollars) 

ISIC Abatement Abatement 

Nullber Ope~"Bting Capital Value Added Cost of Production 
Cleaning Expenditure MVA Materials Gross-OUtput. 

($M Total Cost) {$M Total Cost) ($M, 1987) ($M, 1987) ($M, 1987) 

ISIC 361 Pottery, China and Barthware 

Total 10.8 x 1,637.5 712.l 21349.o 
Air 2.6 x 
Water 3.0 x 
Solid 1.6 x 

ISIC 362 Glass and Glass Products 

Total 57.2 18.0 91408.0 61678.3 161086.3 
Air 19.1 3.7 
Wa-cer 17.7 .4 
Solid __ 6.:JL 1.4 

ISIC 369 Other Non-Mineral Products 

Total x x 221030.B 201510.8 421541.6 
Air x x 
Water x x 
Solid x x 

ISIC~ :::ron and Steel 

Total 1103.0 110.2 271268.l 351767.0 631035.l 
Air 601.3 61.4 
Wet~r 351.7 32.7 
Solid 46.6 12.7 

ISIC 372 Non-Ferrous Metals 

Total 586.3 115!.§_ 191203.2 381471.1 561674.3 
Air 366.9 41.5 
Weter 113.8 21.3 
Solid 53.B 16.8 

!SIC 381 Metal Products, Excluding MacbinPry 

Total 400.5 127.2 701160.4 701611. 8 140.772.2 
l.ir 90.8 33.8 
Water 130.8 77.2 
Solid 84.7 16.3 



Table 1 

AGGREGATE U.S. INDUSTRY POLLUTION ABATBMBNT EXPBNDITURES, 
VALUE ADDED AND CROSS PRODUCTION VALUE 

!1986, Million cur:..--ent dollars) 

ISIC Abateaent Abatement 

Nullber 
Operating Capital Value Added Cost of 
Cleaning Expenditure MVA Materials 

(SM Total Cost) ($M Total Cost) ($M, 1987) (SM, 1987) 

ISIC 392c Non-Electrical Machinery 

Total 341.4 49.3 87.626.6 11.212.6 
Air 84.3 ~2-
Water 103.0 21.1 
Solid 72.3 __ 7.9 

ISIC 383 Electrical Machinery 

Total 459.5 -~5J_ 95.958.1 76.431. 7 
Air 88.3 _ 46.f!,_ 
Water 157.0 _fil.JL 
Solid 114.1 _J.6.~ 

ISIC 384 Tr<msport Equipment 

Total x x 134. 813.8 197.265.3 
Air x ___ x_ 

Water x x 
Solid x x 

ISIC 385 Professional and Scientific Equipment 

Total 146.5 18.8 71.487 .2 37.374.5 
Air 19.9 10.8 
Water 64.1 5.1 
Solid 26.1 2.9 

ISIC 390d Other Manufacturing Industries 

Total 75.0 6.2 17 .431. 6 14.579.Q 
Air 5.8 d 
Water 24.0 d 
Solid 16.9 d 

c = value add~d, materials and output data incomplete 

d : data unavailable because of disclosure laws. 

Production 
Gross-OUtput 

(SM, 1987) 

158.839.2 

172.389.8 

332.079.1 

108.861.7 

32.010.6 



:~· BY KIT D. FARBER and GARY L. RUTLEDGE 

Pollution Abatement and Control Expenditures, 1984-87 

. REAL spending for pollution abate--
• JDeDt and control (PAC) declined slight
Jy-0.6 percent-in 1987 (chart 1). In 
contrast. real spendmg had inc:reased. 

-. at least 4 percent in each of the pre-
• ceding 4 years. Prices for PAC goods 
and services. as measmed by the fixed

. ftigbted price index for PAC, rose 2.6 
· percent in 1987, following a leveling o1f 
·."ml986. . 
· ~ Real pollution abatement (PA) ex
-penditures-wbich account for over 
. nine-tenths of total PAC expendi-
b:ues---declined slightly in 1987. Of 
tbe remaining por:ion of PAC, spend
ing for regulation and monitoring de
clined 4.4 percent, and spending for re-
search and development incre3sed less 
tlwn 1 percent. 1 

:· 'lbe 1987 decline in real PAC spend
.~. traceable to a 7.2-percent decline 
· .. 
lfotE..---Gary L Rudedp. Chief of the Eavi
:lllllMID~..! EcoaonUcs Division, supervised the 
~iion 0: the enimares. Kit D. Farber 
-- and coonliDaied the cumpilatioa and 
lllaiJSis of the escimaies. The preparadon al 
mimates involved the eDiire staff: Penosaal 
._pcion-Frecierick G. Kappler; busine»
!>a.id ?d. Brau.on. Kit D. Fariw, Frederick G. 
~. Nikolaos A. Sierpouiu. and Howard 
I. 'Rbite: and permnen~David M. Brau.on. 
!it D. Farber. and Howard J. White. Shiriev D. 
~ and Sonia R. Bundy provided staisiical 
'!'ittuice and leCr'eCarial MrYices, nspectiveiy. 

in air PAC, re1lec:ts large declines in 
personal and business purchases and 
operation of emission abatement de
vices on motor vehicles. The decJ.i.ne 
was partly offset by a moderate in
crease in business operation of plant 60 

and equipment. The decline in air PAC 
50 was the first since 1982. 

CHART 1 

Real Expenditures for Pollution 
Abatement and Control, 1972-87 

1 
J 
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The other portions of PAC spending 40 

increased in 1987, continuing a pattern 30 

of increases since 1983. Water PAC in- 20 
creased 5. 7 percent, mainly re1lecting 
increases in business operation of plant 10 

and equipment and of public sewer sys- o ==-=~=:z:=:::S:=::il:;;;!;;:!IE!!~:=;;;;c;;;::; 
tems and in government construction 13 .---------------. 

of sewer systemS. Solid waste dispoS31 ~~ 
increased 6.6 pe."'Cellt, mainly reflect- 10 
ing an increase in business operation 9 
of plant and equipment. 1 

Before 1987, estimates for spend- 7 

ing by manufacturing industries were : 
based on data from the Pollution 
Abatement Costs and EnenditureS 
Survey collected by the Census Bu
reau. This survey was not conducted 
for 1987. In the absence of 1987 
data, estimates for manufacr..uing in
dustries, which underlie total spend
ing for plant and equipment and its op
eration, were prepared using indirect 
estimation methods. Technical notes 
at the end of the article discuss the 
sources of data used to prepare the es. 
timates for PAC spending. 

The first section of this article dis
cusses real PAC spending in 1987, 
prices of PAC goods and services in 

5 '~ 
o..__... ...... _..._._~..._ ....... ~ ..... .._. ...... _..._,_-_I 

1987, and · e y real PAC spending in 14 lik 1 15t 
1988. The next section compares real 13 
PAC spending in recent years with that 12 
in 1972-82. 

Recent estima1es 10 

9 

I 
7 

s 

Real P.4.C spending in 1987.-Real 
P.'\C spending declined $0.4 billion in 
1987 to $il.4 billion (table l, with de
tail in tables 6 and 7). The overall 
decline in PAC spending was due to 
a decline of Sl .8 billion to $5.1 billion 
in personal and business operation of 
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otor vehicle emission abatement de
:md to a decline of Sl.O billion 

511. 7 billion in ourchases of such 
-ces. Other ma]or components of 

C spending increased: Business op
tion of plant and equipment. $1.6 
·on to $19.5 billion; business pur

es of plant and equipment. $0.5 
·on to $8.2 billion; government con
ction of sewer systems, S0.5 billion 

58.3 billion: and business operation 
sewer systems, S0.4 billion to $7 .1 
·on. 

Personal consumption spending for 
~ all of which is to purchase and 

rate motor vehicle emission abate
ent devices, declined Sl.9 billion to 
0.3 billion. Operation of motor 

· cle emission abatement devices
osdy for the additional cost of using 

eaded rather than leaded gasoline 
\•ebicles with catalytic converters

eclined $1.1 billion; the decline 
ainly redects the narrowing gap be
een the prices of le:!ded and of un

aded gasoline. Purchases of devices 
eclined $0.8 billion, refiecting a de
. ne in purchases of motor vehicles. 
Business P.I\ spending increased $1.1 

illion to $43.8 billion. Most of the 
crease was for spending on current 

ccount, which increased Sl.O billion 
S:?9.2 billion. Large increases in 

'Fending to operate industrial plant 
nd equipment and public sewer sys
rns offset a small decline in spend-
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ing to operate motor vehicle emission 
abatement devices. Capital spending 
increased slightly, $0.1 billion to $14.6 
billion, re1lecting a moderate increase 
in purchases of plant and equipment 
coupled with a small dedine in pur
chases of motor vehicle emission abate
ment de,ices. 

Government PA spending increased 
S0.4 billion to $13. 7 billion. Spend
ing to constrUct sewer systems, which 
is about three-fifths of government PA 
spending, accounted for the increase. 

Business and government spending 
for research and deveiooment com
bined remained at about S2.3 billion
business spending increased slightly, 
while government spending declined. 
slightly. Government spending for reg
ulation and monitoring declined $0.1 
billion to $1.2 billion. 

Prices in 1987.-Prices of PAC goods 
and services increased 2.6 percent in 
1987, following a leveling off of overall 
prices in 1986 (table 2). Underlying the 
1987 increase was a sharp 13-percent 
increase in energy prices, following 5 
consecutive years of decline. Prices for 
components other than energy rose by 
only 1.6 percent. Air PAC prices in
creased 2. 7 percent. water PAC prices 
increased 2.0 percent, and solid waste 
disposal prices increased 3.4 percent. 

&al P..'1C spending in 1988.-Real 
PAC spending is expected to increase 
somewhat in 1988, according to the 
limited information available in mid
J une 19S9. Personal and business 
spending to purchase motor vehicle 
emission abatement devices is ex
pected to increase in line with in
creased sales of motor vehicle!!. Spend-

u 
u 
11 
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u 
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ing to operate devices is expected to 
continue to decline. Business plans, 
according to a survey ofU.S. companies 
conducted. by BEA. indicate a decline in 
spending to purchase plant and equip
ment for pollution abatement. Govern
ment spending to construct sewer sys
tems is expected. to decline. 

Pattuns in nal PAC spending, 1972-31 

The slight decline in real PAC spend
ing in 1987 followed growth of 5.6 per
cent in 1982-86 and growth of 3.0 
percent in 1972-82. During 1972-82. 
the impetus of newly enacted environ
mental legislation in the early 1970's 
spurred PAC spending early on. but 
a moderate recession :n the general 
economy reversed PAC spending from 
1980-82. Renewed economic growth 
and. in the mid-1980's, increased en
vironmental regulatory activity led 
to the r• gence in PAC spendin: 
generally. 

&al spending by sector.-From 1972 
to 1987, as a percentage of ~ul 
PAC spending, business PAC remamed 
about the same at 64 percent. govern· 
ment PAC declinetl from 27 percent to 
22 percent, and personal PAC about 
doubled from 8 percent to 15 percenL 

Pen.>nal cons'1mption spending for 
PAC declined 15.5 percent in 1987~ -~J
lowing strong growth in the pr~· 
ing 4 years and in 1972-82 (table 3). 
The pattern of strong growth in 197~-
86 closely resembles the pattern of ui· 
creases in spending to purchase m_oui~ 
vehicle emission abatement devl~ 
spending to operate these de\-ices I': ' 
more moderately. In 1987, spendin 



to purchase a= operate these derices 
declined 

Busjness PAC spending increased 
5 percent in 1987, continuing • 3-

slowdawn in growth from a high 
7. 7 percent in 1984.. The increase 
1987 was about the same as that in 

912-82. This pattern mainly reBects 
spe1ldDI· ig on current account, which is 

t two-thirds of total business PAC 
Current-account spending 

~!!llSE!Cl 3.4 percent in 1987, mllow· 
growth at about twice that rate 

the preceding 4 years and at about 
same rate in 1572·-82. Of the 

mponents, spending to operate plant 
d equipment conaibuted most to the 
crease. 
Bnsiness spending on capital ac

t grew less than 1 percent in 
987, following a pattern of bumpy 

over the prec:ediDg 4 years and 
growth in 1972-82.. This pattern 

reflects spending to purchase 
and ~pment, which-despite 

increase of6.3 percent in 1987-was 
about the same level as in 1972. 
Govemmen1: PAC spending in· 

ed 2.3 percent in 1987. following 
at about three times that rate 

the prececiing 3 years. a decline in 
83. and only sligh: growth in 1972-
. Spending to construct sewer sys-

$ accounted for the overall trend. 
Real spending by fype.-Table 4 or· 

· the estimates of PAC spending 
rding to definitions emphasized in 

C legislation. For air PA. the Clean 
· Act classifies sources of pollutants 
mobile (e.; .• c:?rs) or stationary (e.g., 

ries>. For water PA. the Fede.-.U 
ater Pollution Control Act classifies 

of pollutants as point (e.g .• fac
·es) or nonpoint (e.g., highway con
ction project&). 

From 19i2 to 19Si, at a pm:ent
e of total PAC spenciing. air PA in· 
ased from 34 perce:it to 40 percent, 
ter PA declined from 46 percent to 
percent. and solid ·Naste disposal re
. ed about the same at 1 7 percent. 

• .\ir PA spending de-:lined 7.6 percent 
1987, following moderate growth in 

preceding 4 years and in 1972-
. The re\"e?"Sal in 1967 was due to 
l ol.2-percent decline in spending to 
ate pollution from mobile sources, 
·ch is about three-fifths of total air 

spending. Growth in spending 
rnobile sources moderated in 1985 

1986. following strong increases 
ouqhout e3rlier years. The 1987 
line was mostlv attribuuble to de
es in spending ·to ope:-:ite and main-
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motor vehide emission abatement 
tbe iDc:reases throughout the 

1980"s ~ mainly due to in
iD purdiases of de-rices. 

1981. there were declines in 
campaaents of spending to ot>«
mcl majnt;aju motor vehicle emis
abatement devices: U> The fuel. 
penalty-the additional cost of 

fuel. for motor vehicles with 
ytic amftrter emissinu abate-
devices. (2) the fuel consumption 

ID&ltiY--aie additional gasoline c:on
by motor wbides bec:ause of re
fuel efficiency clue to emission 

atellllellt dmc:es. and (3) the main
cost penalty or benefit-the ef-

of fllDissiou abatement devices on 
cost to maintain motor vehicles.. 

1987 fuel price penalty de
tbe first since 1980. reilected the 

lmlrwill-12' gap between the prices of 
and of unleaded gasoline 'lbe 

consumption penalty decline, be-
. in 1976. reilected increasing 
efficiency of motor vehicles in gen-
Tbe decline in spending to main

motor vehicles, beginning in 1976. 
because unleaded gasoline is 

amvsive on motor vehicle en
es and exhaust SVSte!llS than leaded 

line.. • 

the factors affecting purchases of 
tor vehicle emission abatement de-

• unit sales of motor vehicles de
in 1987 and exhaust emission 

lmdlanis have remaiDed basically un
since 1981 for the largest por-

of motor vehicles-passenger cars. • 
endments in 1970 and in 19i7 to 

Clean .Air Act led to the incro
of catalytic converter emission 

atement devices in 1975 and expe!l
e computer-like devices in 1981, re-

·vely; the introduc:tfon of these de
spurred spending. Purchases of 

increased during 1972-81 in 
ponse to regulations stipulating ex-

ust emission and fuel economy lev
• despite declining unit sales of mo
vehicles from 1979-81. From 1982-

• in the absence of additional emis
D requirements above the 1981 lev
for passenger cars, spending to pur

devic:es mainly reftec:ted sales of 
tor vehicles. 
pending to abate pollution from sta

sources increased 3.9 percent 
1987, following a bumpy pattern of 

all decline in the preceding 4 years 
d slow growth in 1972-82. This pat-

reflects spending to purchase in
trial facilities. Growth in spending 

opl?1"3te industrial facilities has been 

SURVEY OF CUBRENT BUSINESS 

generally moderate since 1983, fDllow
iDg stronpr growth ill 1983 and slow 
growth in 1~12-82. 

Water PA spending increased 5.9 
percent in 1987, fbllowing compua
ble growth in tbe preceding 3 JUrs. 
slow growth in 1983. and slight growth 
in 1972-82. '1'1iis pattem rdem 
spending to abate pollution from point 
sources, almost all of water PA spend
ing. Purdiases of industrial facilities 
picked up in 1987, follcnring a mod
erate decline in 1986. modest growth 
in 1985 and 1984. and an overall de
cline during 1972-83. Growth in public 
spending to construct ~ systems, 
m-.aderating somewhat in 1987 after 3 
years of very high growth, reversed 
the down.ward trend dming 1972-83. 
Growth in spending in 1987 to oper
ate industrial facilities was about twice 
that in each of the preceding 3 years 
and in 1972-82. Growth in speocting 
to operate sewer SJStemS in 1987 was 
about cme-half tbat in 1986 but ccmpa
rable to growth in the preceding years. 
Spending for DODpOiDt sources of water 
pollution declined since 1985, following 
a moderate increase in 1984 and de
clines in 1983 and in 1972-82. 

Tdrrical 11ota 

Table 5 smmnarizes sources of PAC 
expenditures in 1987, compared Wiih 
those for earlier years, and distin
guishes the PAC component estimates 
based directly OD surveys and c:en..cuses 
from the estimates based OD indirect 
estim•tton methods.. Direct soarces ac
counted for about tbree-fiftbs of total 
PAC spending prior to 1987. Tbe most 
important clireet sources are tbe Pol
lution Abatement Costs and Expendi
tures Survey (for capital and operat. 
ing spending by manufacturing indus
tries), the Pollution Abatement Plant 

Tallie s..-s-ras o1 Em.alts for Pollllliaa ~ad C4llllrOI (PAC) &p1 .. iblns. by Major 
C:O.p ., 
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3. MANUFACTURERS' QUANTITY OF 
POLLUTION DATA (!SIC 311-390) 

These tables feature quantities of toxic pollutants for US industries measured 
in the form of the fol lowing variables: ISIC nmber, frequency or maber of 
firms reporting chemical release quantities, total chellical release quantities 
based on form of release, and forms of release including air, water, underground, 
land and transfers. The major release characteristic of any single industry is 
specified by air, water, land and underground release only. All data shown are 
reported in pounds for the year 1987. The source for this data is the Toxic 
Release Inventory prepared by the US Enviror11ental Protection Agency, Washington, 
OC. Table 1 specifies the quantity of releases for three major chetnicals for 
each ISIC three-digit industry. Table 2 contains the total chemical release for 
all industries confirmed. Table 3 features total quantities of all releases by 
ISIC three-digit industries. 
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ISIC THREE DIGIT INDUSTRIAL DATA: 
TOXIC RELEASE CHEMICALS BY WEIGHT (Pounds) 

(United States, 1987) 

L 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
l3. 
14. 
15. 
16. 
l'i. 
18. 
rn. 
:0. 
:!l. ,,., 
23. 
24. 
25. 
26. 
27. 
28. 

Food products (ISIC 311, 312) 
Beverages (ISIC 313) 
Tobacco products {ISIC 314) 
Te."<tiles (ISIC 321) 
Wearing apparel (ISIC 322) 
Leather and fur products (ISIC 323) 
Footwear {ISIC 324) 
Wood and wood products (ISIC 331) 
Furniture and fixtures (ISIC 332) 
Paper and paper products (ISIC 341) 
Printing and publishing ( ISIC 342) 
Industrial chemicals (!SIC 351) 
Other chetaical products (ISIC 352) 
Petroleum re~ineries (!SIC 353) 
Miscellaneous r,etroleua and coal products {ISIC 354) 
Rubber produc~s (ISIC 355) 
Plastic products (ISIC 356) 
Pottery, china and earthware (!SIC 361) 
Glass 3nd glass products (ISIC 362) 
Other non-mineral products (ISIC 369) 
Iron and St~l (ISIC 371) 
Non-ferrous metal ~ISIC 372) 
Metal products ([SIC 381) 
Non-electrical .achinery (!SIC 382) 
Electrical machinery (!SIC 383) 
Transport equipment (ISIC 384) 
Professional and scientific equipment (ISIC 385) 
Other manufacturing industries (ISIC 390) 

Walter C. Labys. Prof~ss•>r, OP.partmr.nt ,,f Mim~r:.tl and Energy Resource Economics, 
West Virginia Uniw~rsity, Morgantown, WV 26:106. 



Table 1. THREE MAJOR POLLUTANTS REPORTED FOR ISIC 311-390 ACCORDING 
TO FORM OF DISCHARGE: AIR, WATER, LAND AND UNDERGROUND (Pounds) 

QIS ISIC CAS _TYPE __ FaO_ CM.ctaf ClllCITY TOTAll \llTa lmlGllD uie TOTTIAll CIBI 

1 • 001310i'32 3 2 491916 0 1560 0 . 0 490356 SOUIJt 'ITDllOXIDE 
2 • 007440508 3 2 135500 0 500 0 0 0 135000 CDPPEI 
3 • 000067561 3 3 61611 0 61611 0 0 0 0 IETUllll 
4 311 001310132 3 516 ~ 1145619 66137 16151422 78480 10859013 49925841 SOlllJt ll'ftllla(IDE 
5 l11 007664939 3 105 15623601 37500 3043 419224 40995 1089023 14011316 SULRlllC ACIO 
6 311 007664382 3 213 8969'60 63100 5019 2957'2 c 0 2524742 6143957 ,_,_IC ACID 
1 l12 001310132 3 38 tn1611 13500 0 51151 0 250 t663670 SCDllJt ll'RllGllllE 
a lt2 0076644t7 3 16 1023394 0 l3S91 111323 0 30000 949480 N90llA 
9 l12 000075092 3 2 380740 0 22540 0 0 0 358200 Dlan...-TIWIE 

10 l13 001310132 3 tQ 2417471111 '6450 4550 9'623 51700 98762 24519013 SCDllJt llTDICllCIDE 
11 lt3 007664417 3 34 664989 0 254450 81527 90190 238822 NIOllA 
12 lt~ 007664939 3 20 616032 0 1957 169500 224213 220362 SULRlllC ACID 
13 lt4 0076644t7 l 5 2C8J263 0 tll45563 27300 0 201400 AllOllA 
14 lt4 0013t0132 l 4 543510 0 0 0 0 543510 SOlllJt llllllOICIDE 
15 314 00006756t 3 3 523519 62336 59219 93300 0 371000 llETlWD. 
16 l21 001310132 3 t40 11119116ta1 552292 6078 321151213 174780 47941110 salllll lmlllCIXIDE 
t7 l2t 0000711913 3 35 12lSll0947 96000 101114156 750 219 2695052 llET1ITl mm. ICETCllE 
ta l21 007664939 3 38 t21179286 102945 13597 6019599 63275 5922815 SULRlllC ACID 
t9 322 001330207 3 1 1401Z3 0 140123 0 0 0 XTl£llE 
20 322 000011556 l 1 137000 0 137000 0 0 0 1 • 1, 1 • TllClllmoETIWIE 
21 322 0001oaaal 3 3 123722 0 90612 0 0 33110 TCIWEJIE 
22 l23 007664939 3 11 6505711 3700000 250 500 0 6504961 SULRlllC ACID 
23 l23 001310132 l 1 4637700 4500000 1000 15000 0 4621700 salllll ll'ftllla(JDE 
24 l23 0001oaaal 3 t5 3767152 302'8 311771131 0 0 689321 TOWEJIE 
25 324 00006764 t 3 t9 542312 0 536967 0 0 5345 ACETOllE 
26 324 0001oaaal 3 24 229141 3694 223118 78 0 5945 TOWEllE 
27 ]24 000071!933 3 16 168107 0 165002 105 0 lCIOO IET1m. mm. UTOllE 
za :m ootnozo1 3 72 5679087 101136 5304864 0 539 l136ll4 XTlfllE 
29 331 0001oaaal 3 92 5635455 121865 5018424 0 t942 615089 TCIWEJIE 
30 !lt 3 428 2585853 t55t5 11116lo61 10523 t595 t38n74 TRADE SECllET/mf llEPOITED 
J1 332 OOOtoaaal 3 231 t2309891 691742 10573389 30400 0 2352 t70l750 TDUIEllE 
~ lJ2 00t330207 3 t92 tll864453 815179 8676075 551 0 2236 2t85591 XTl.EJIE 
l3 332 000067561 3 145 7635441 4Cl3194 7234358 1 0 1500 399576 llETIWllL 
l4 34 t 000067561 J tu. t21628937 606599 537961128 t1304850 0 tt5369n 38990287 llET1IMOL 
35 !41 007647010 J 78 34917154 t987 26204300 5148402 29000 250 J535902 lrfOIOCllUJIJC ACID 
36 J41 OOOtoaaal 3 112 3t241024 89703 24471l51 3100 0 11668 67'8905 TOWOE 
:37 342 0001oaaal 3 93 t3aaT.5l6 t91504 tCl906932 47 0 0 2980357 TOLUEllF 
31 342 00007ll933 J 37 2655n4 102264 t723606 0 0 0 93Zt ta l'IETllT\. E111n. UTOllE 
39 342 3 49 1674961 670 t320528 0 0 0 35'433 TRACIE SECRET /1IOT UPORTE!> 
~o 35t 0076'7010 J 432 327U2727 45003414 6987699 220264 211700216 t76897 10579765t NTOROCJIUJllC ACID 
41 351 00766'la2 J 113 311809795 12027 IOCIOl6 t25322179 1209 t82936057 2749614 PllOSPimlC ACID 
•2 35t 007664417 3 462 260278069 169'230 231t55620 1742089 10717'599 3038079 7564682 MeOllA 
.03 352 00006756t J 332 57574007 t76356 707ll08 5381113 2886750 1621522 40611254 llETIWIOL 
44 352 006484522 J 24 33331503 644391 5aa203 436916 29700000 1429254 11114 t 30 NllOlllUll II TIATE 
.05 352 000075092 3 239 30061869 1164602 t7235348 l3296Z 350400 5800 t2137359 OICHLOICllETIWIE 

" l53 00766'939 3 J9 5t7732114 0 135652 21141756 0 53383 48742493 SUUUllC ACID 
47 l53 007664417 ' 94 47493013 11743 5219185 4097443 m1115o 20499 10938136 AMOllA . 
48 l5J 00t310132 3 63 45004553 0 2468 1496390 2570665 13106ll 39626392 SOOllJt llTlllCDllDE 
49 154 IA 3 5 ~916713 0 3744 1000 0 0 4911969 
50 354 001D2214 3 17 t350231 0 5500 0 0 17111171 473860 ASIESTOS 
St 354 007664939 J 1 913002 0 500 15000 0 0 897502 SULfUUC ACID 
52 355 0001oaaa3 3 S2 1111986 22414 65711122 500 0 250 533214 TOWEllE 
53 355 000075092 3 JO 6763436 25800 650llJ09 0 0 0 254527 DICMLOICllETIWIE 
54 355 3 t54 4405743 24976 64711 563Z 0 33R7 4301566 TRADE SIClllT /Wlr REPOITED 
55 3S6 00006764t l 142 14954114 1042159 12461981 212 23000 42t6 2457691 ACETOllf 
56 356 00006~61 3· JO 12611263 61465 11443032 t250 0 0 1166911 JIETIWIOI. 
57 356 000075150 3 7 11209400 0 11080000 1950 0 0 127450 CARIOll OISULf IDE 
58 36t 3 27 3055727 0 42729 5400 0 taa950 2818648 TIAOE SEQ'ET /tlOT ~!l'QITED 
59 361 00007t556 3 2 134450 0 715000 0 0 0 19450 1, 1, 1•TllCllLOllOETiu.11E 
60 361 000100425 3 1 249256 0 245642 0 . 250 3364 STYllEllE 
61 362 3 59 2422941 t68745 627562 4721 0 8241 1782417 TIAOC SEQET/llOT IEPCllTED 
62 362 00766'J93 3 12 995146 0 t75360 9385 0 290000 520401 MTOROl:ll fWOltlOE 
63 362 007664939 3 14 136817 0 at3 135900 0 120250 47985' SULfUllC ACID 
64 369 00t332214 3 16 104t4004 2040647 24la0 750 0 355750 100J312( ASIESTOS. 
65 369 3 206 973l891 474901 1127071 1344 0 1381560 llt7917 TIADE SEOET/tlOT IEPOITE~ 
66 369 007664939 3 11 6743643 139000 17837 217135 "300000 12000 ., '6671 ::uL fUlt IC A: 10 
67 m 3 1007 162731106 1022087t 12891247 73129 0 129714500 2005·'230 THOE SEOET /NOT HPCllTEO 
68 372 007440508 3 409 15Jl84a1 1325693 1937286 57984 350 136456374 14932.~7 COPPEI 
o9 372 007664939 3 606 118495219 3038273 1961612 2140533 1211157 5925544& 539265.'.0 SULFUllC ACIO 
70 381 00766'382 l 10 3914915 0 1500 68600 0 250 384456~ PHOSPllOltlC ACID 
71 lS1 001330207 3 33 2931'903 0 2649806 250 0 492 287355 YTLENE 
n 381 00769TJ72 3 20 23M234 0 55894 13820 0 250 2235266 NITllC ACID 
7] lSZ 000071556 3 237 S4Z667Z 359328 6141843 21144 Ii 5610 2276375 1,1,1·TllCNLOllOETNANE 
74 lSZ ol01330207 3 160 5787542 56913 5104".103 525 0 500 1182514 lTLt:llE 
~ 382 00007QOl6 3 79 4999201 256859 4028510 261a 0 aooo ~60073 fRICHLOltOl!TMYLE~! 



CllS ISIC CAS _Tll'E __ FIBI_ CM.CTCll' ClllGTT mu• laTEI tlllCilD um TimUll CIEi 

76 3IS 0013111732 3 358 30117lt19 9976411 119019 212'609 M4100 269114 26ll299G7 satHll nl*SIDE 

77 3IS 007666939 3 "20 233Z19lfo 544597 5ml7 ISl995 491500 111• 21311762 SUUURIC ACID 

71 3IS aoaon556 3 4GO 1657Z7!6 775992 1131619' 4lllS 250 5406 5176Cm 1.1.1-TIJ~ 

19 3114 Clll133U207 3 219 3"52t53 117U77 31062570 1250 0 2311 D16115 meE 

• 3114 000011933 3 216 3G526190 214254 23457764 1750 0 21114 7064592 llETllYL ETllYL. ICOCIE 

11 314 00010llllJ 3 221 24409599 - 171311665 2071 12DO 1930 7Z73733 TilUIEilE 

az 315 OOOll7509Z 3 21 1919'!43 0 11141906 5G50 0 25000 8020lll1 DlcamaETIWIE 

a 315 ClllDD67641 3 31 691G556 49 5176000 370llO 0 650 1756906 ACETilllE 

114 315 ClllOtOllllJ 3 31 629'526 25626 3769ZDO 12DO 0 0 2524126 TIIUEllE 

15 390 OOOtOllllJ 3 72 5IJCll5l 43040 '67QZ6 501 250 500 1153376 TIIUEllE 

86 390 00007l93l 3 51 5267664 6ll01 4'161115 2 0 1n16 76.17111 llETllYL mm. ICOCIE 

tI1 390 ODOOn556 3 64 3631416 IS25ll7 22Z4'6Z Z50 0 67UClll 1339774 1.1.1-ntl~ 

Ill 999 007647010 3 167 mD5997 0 7'°4741 631310f 201009150 4011248 1459M50 ll1llllOCllLOllC ACID 

• 999 3 642 114512347 16411 nl4514 1325755 126524 62149095 113746319 JUDE SECIET /lllf UPCRHD 

CJO 999 007664939 3 246 10ZJ01933 469'32 764170 ZZ95Z7U5 21311840 1436Z37' ~ SllUURIC ACID 
« 



__ .. _ 

Table T2· MAJOR CHEMICAL POLLUTANTS FOR MANUFACTURING INDUSTRIES ACCORDING 
0 FORM OF DISCHARGE: AIR, WATER, LANO ANO UNDERGROUND (Pounds) 

C9S lSIC CAS _nM __ FaEO_ CALCTOT CUlCITf TOTAll .. ra llllGID um 1'UTTUll CllER 

1 . 1 5937 5'0635290 172.116953 45Mm13 14256512 19106591 Z33752128 227651116 TUDE SECIET/ml IEPOITID 
2 . llA 1 114 9115667 4189111 2119732 495501 16000 429952 79664112 
l . 000050000 1 647 zz~ '4ZS061 11377119 1611341 6409150 301985 ~ 13 FmllAlDEJl'IOE 
4 . 0000512115 1 12 9112916 0 9564 87200 199100 750 686102 2.4-0l•llWllElllL 
5 000051796 1 10 565337 IQO 491250 935 0 12000 55152 UIETlWIE 
6 0000526116 1 2 11'&.I 0 3 0 0 0 1745 TRICllUllFGI 
7 . CIOOQ556lO 1 11 81915 0 44117 16553 0 19175 9000 llTllOCLYCSll• 
I . 000056235 1 n 5522328· lllOOO 3235090 71'84 211000 )160 2001594 C.- TETUCllClllDE 
9 . 000056382 1 a 350Zl9 0 1260 250 0 250 3415Z9 PAIATillCll 

10 . 000057147 1 1 6056 0 750 0 0 I) 5306 1 • 1-0 lllETlln. llTIUZlllE 
11 . Oll0057749 1 4 247116 0 257 4 19825 0 ZZ7130 CM OIDME 
12 . 000058l99 1 4 8461 0 311 250 0 250 7650 LlllllME 
13 000060093 1 1 693 0 0 0 693 . • 'MllM»ZmEMZElf 
14 . 00006Ql44 1 2 "°' 0 m 0 0 0 4336 llETlln. 1111111Alllf 
15 . 000060355 1 3 2DNO 0 760 0 0 0 20200 ACETNUDE 
16 . 000062533 1 54 561154111 736650 401012 14556 12836711 14962 3971280 MllllllE 
17 • 000062566 1 11 61776 0 5250 16090 5'°° 16500 25536 TillQllEA 
ti . 00006Z737 1 3 ll05 0 240 0 0 0 11565 DIDll.ClhOS 
19 . 000063252 1 17 4TAZI 0 5011 124 0 5329' 414"8 CAllMYL 
20 . 000064675 1 12 6455 0 3005 250 0 250 Z950 DIETllTl u.fATE 
21 . 000067561 1 1721 373971P11 1619'19 151126ZZ4 24909084 195aall1 13884160 164477356 llETIWa. 
zz . 000067630 1 529 14447240 769116 9'35461 29206 500 159'08 "22651 ISPlm'Tl ALaJmL 
ZJ . 000067641 1 1739 1'9754732 4389094 93442151 Z026749 ZZllQ943 243275 51761607 ACETilllE 
24 . 000067663 1 161 22260496 2.90000 17341346 1343155 80500 4'.377 3448411 CllLOIOFClllt 
Z5 OODD67721 1 12 131000 0 20D7 I 197 1 121787 llEXAOllOIOETIW 
26 . 000071363 1 125 36041092 '°3711 24511047 2107ll 211114 415530 10622543 l·IUTTI. ALCOO. 
27 . 000071432 1 412 1361ZJ24 109502 1961111 275637 395622 ZOZ9n 371U212 IEllZEllE 
21 . 000071556 1 ZJ06 MS45341 5760817 68071134 40700 21325 199061 30505421 1.1.1-rtlCllLOllGETIIAll 
29 . oooon435 1 2 502 0 250 2 0 250 0 llETllOl'IClllm 
30 . 00007'839 1 9 1001620 0 ~ 0 zzoo 0 30llO 8llOOIETUllE 
31 . 000074151 1 166 31629108 1424500 22949800 12616 0 7436 11659186 ETlffUllE 
l2 . 000074173 1 67 6664354 1421on 6200293 109951 131800 3100 219203 ClllCllOETIWIE 
33 . OODD741114 1 1 805 0 250 0 55 0 500 llETHTL ICl>IDE 
34 . CIODD7490I 1 34 1520128 13'000 509'62 1126 979650 3370 25820 l'fOllOGEll CTAlllDE 
35 . OODD7495l 1 6 27503 11339 21117 250 0 0 5436 llETRTlEllE !IOllDE 
l6 . 00007'5003 1 36 2533166 153000 2196690 2021 1510 2 332943 CIR.CIROETIIAllE 
37 . 000075014 1 45 2051663 0 1011614 5591 700 Zill 1030848 YlllTL ClllClllDE 
31 . 00007'5D51 1 61 Zl23435I 0 171109 10174 17263442 1260 5021373 ACETIJllTllLE 
39 00007'507'0 1 49 5497149 0 3529957 141636 1568090 27001 231165 ACETALDEllTOE 
40 . 000075092 1 1157 110451450 14::01743 76541114 369392 ~ 67621 3Zln623 0 I CllUJIOIETllAlllE 
41 . 00007'5150 1 73 133lao580 0 132132191 22791 89500 3480 431911 CAlllOll OISULFIOE 
42 . 00007'5211 1 161 5734673 451651 3985694 43141 1205323 1445 499070 
43 . 00007'5274 1 5 2353097 0 7700 0 0 0 2345397 DICHLCIROUCJQIETllAlllE 

" 000075354 1 20 312989 0 1920n 1267 10200 7 109443 VlllTLIDOE DLClllDE 
45 000075445 1 Z6 77701 0 75201 250 250 0 2000 PllCISCEllE 

" . 00007'5554 1 1 500 0 250 0 0 0 250 PICIPYUJIEIMlllE 
47 • 00007'5569 1 100 3937ZJ3 64071 30ZZ672 c.1499 120000 ll6l5l 319709 PICIPYUJIE OllDE 
41 . 000075650 1 45 Z2l032I 0 303102 104306 l63379 57025 1402516 TERT·IUTTL Ac.4011111. 
49 . 000076131 1 747 26706603 21311110l 17417064 36587 617 22562 9U9ffl FIEIJI 113 
50 000076441 1 1 118613 0 4 2 0 0 118607 llEPTACILCllt 
51 . 000077474 1 3 518052 0 664 l2 9913 0 507443 HDAC"JILCllOCTCLONllTAIUEllE 
52 . CJIJ0077711 1 15 10285 7600 2155 6680 0 0 750 DlllETH\'L SULFATE 
53 . 000078142 , 11 6'3930 0 590m 1036 0 3 52119 I SOIUTYIALOEllYDE 
54 . 000018175 1 10 1041152 0 ll4l'O 34615 5000 540 166157 1,2·01CllLOICIPIOPAlll 
55 . 000078922 1 63 1262196 91027 550587 70051 47000 1000 594251 SEC·9UTTI. ALCDllOL 
56 . 0000789D 1 1195 154746367 4263539 107114591 75691 75250 19263 46691565 METHYL ETHYL UT• 
57 . 00007900S r 40 3308106 25U1 1405869 12019 0 9 1800209 1,1,2·TllCllLCllOETllAllE 
SI . 000079016 1 756 37203161 2399975 26.. l96l 31'67 1ano 7'0411 10468600 TRICHl.OICIETllYUlll 
59 000079061 1 40 967431 154341 7172 47'50 918000 914 35902 ACITl.NllDl 
60 . 000079101' 1 125 27946064 0 200236 16376 27264250 6153 459049 ACIYl.IC ACID 
61 000079111 1 19 42457 0 6404 28300 zao 0 7473 CHLOllOACETIC ACID 
62 000079210 1 4 7'511 0 7411 23 0 0 0 PEI.ACETIC ACID 
63 000079345 1 16 772240 0 179S1 1111 0 2 676169 1, 1,2,2·TETl!AaUOlTllAllE 
64 000079'69 1 12 471147 12910 271192 4100 167501 0 36054 2·111TRCIHG'Alll 
65 000080057 1 41 613777 0 161131 13115 250 116954 315120 4, t, • I SOHCIPTl. IDt!llD I PllEllOL 
66 000080159 1 19 129155 32D 9039 1256 63000 270 S6290 CUIEllE NTOllCIPllCSIDI 
67 000080626 1 166 7278500 9867'59 2239912 25396 227550 3909 4711663 METHYL lllTllACITLATI 
61 000081072 1 z 9700 0 500 0 0 0 9200 SACC:llARIN 
69 000082611 1 z 11.aoz 0 2'3 0 0 0 14549 OUINTOZElll 
70 0000114662 1 26 4121U 1663 16Slll 1220 0 0 245830 OIETllTI. PllTHAI. 'I 
71 00008/.742 1 91 647612 714 115192 22436 270000 2'52 239802 OllUTTL PNTllAl.ATI 
n 000015.,49 1 147 5601542 17'50100 l.05699 1560 0 1557 5192726 PNTMALIC AllllTORIDI 
73 000085£.87 1 79 1234027 15 ZOll60 1000 0 a5oo 1015667 IUTTL IEllZTL PllTHALATI 
74 000086306 1 1 34000 0 0 0 34000 0 0 N·~ITAO!CDIPMlllTLAllllll 
7'5 ll000176Z7 1 1 250 0 2'50 0 0 0 0 ~.o·XTLIOllll 



OIS ISIC CAS _rtP£ __ flEQ_ CAlCTOT QllQTY MAIR \llta .... t.ND 1'0TTa.UI CIEi 

76 . OOOOl76113 1 7 1915GZZ 0 350 119 70 1 1914412 IBAQllmo-1,,3·1UfllPIDE 
77 . OOOOl186S t 5Z 5'2573 0 6527 1153 IS20 66905 457'61 l'CP 
71 . OOOOlllOR 1 2 15150 0 0 250 15500 0 0 2.4.6-TalcamaNDllL 
79 . 000088755 1 l 155211 0 1711 250 0 0 151237 z-•n.,.... 
ao . OGCU18191 1 2 617141 0 250 500 0 500 635193 PIClllC ACID 
11 . 0000900'0 1 5 1173 0 1101 flfT lJ 250 4133 0-AlllSIDI• 
IZ . 000090'37 1 7 11516 0 1500 254 0 250 16532 2~ 
IS . 0000909'& 1 2 30739 0 400 0 0 0 lUJ39 •Ilea.as maE 
14 . 000091•7 1 120 600210 6 JW1D5 1112510 250 1000 9'6745 TIIUlall·Z.HllSllC?AIMTE 
15 . 000091ZGJ 1 3111 ~ 120'71 1'°"87 21210 14773 14- 21115166 IW'llTULSIE 
16 OOOD91m 1 Z4 ll6l5 0 1'6111 507 0 351 11147 CllUllLI• 
IT • OOOD919'1 1 10 9952 0 5D4 2D52 0 0 7396 l.l-DIQM.~JDI• 

• . OOOD92SZ4 1 145 2577611 "'°'° 14580Z 1SllS96 14000 5171.9 1507716 llPllEll'fl. 
19 . OOOD92671 1 1 7 0 1 0 6 . • 4Ml .. 1Pmn. 
90 . 00009'J60 1 ZS 1"'327 75 3470 950 19250 16000 104657 IEJIZDYl PBatlDE 
91 . 00009'597 1 2 500 0 250 0 ·o 0 250 SAFllOLE 
9Z . 00009'757 1 17 9IOU5 211216 2516 506 0 36079 5812 2,'°CM:ETIC ACJOJ 
93 . 000095476 1 16 2536741 30 1664342 14551 0 311114 53\1664 o-moe 
9' . OOOD954l7 1 zz 146675 0 1•7 n1 0 3200 111807 0-CllESl:L 
95 . 000095501 1 34 2255401 Z50 351111 27230 1lllOO 15454 1155999 1.z-ou:m C!"memJIF 
96 . 000095534 1 11 9'766 16'65 4551 82l Z50 525 118617 O•TOLUIDllllE 
97 . 000095636 1 156 1981672 161020 1lt116l 31521 Z53 16143 622392 1.z.4-taJEmBZBE 
98 000095l07 1 1 317 0 67 250 0 0 0 Z.4 DIMllllMUllE 
99 . OOOIJ960P3 1 z 1541 0 7111 779 0 0 0 S1YllSIE CICIDE 

10'J . 0000963ll 1 55 Z611:10 3'GO 1049'6 1800 0 Z77 156517 llETllYl .Kll'IUTE 
101 . 000096457 1 3 .. 114 0 0 0 0 0 4714 ET1l'IUIE TllClllEA 
1GZ . 000097563 1 1 1133 0 0 l6l 0 676 194 C. I • SIOlWllT TB.L.GI 3 
101 . OllGCMI077 1 5 ""' 0 982 0 0 0 79014 IEll2DIC lllc:aatlDE 
104 . OOOMl82I 1 • 28711617 376000 Zt.61761 4177 1000 1107 '3811635 ll.MlllE 
105 . OOOCKIU73 1 3 612961 0 257 0 0 0 6827'06 8EJllM. CIR.CIRIDE 
106 . OOOD9Ul4 1 17 519731 0 31142 0 130000 0 351519 IEJIZDYl auJllDE 
107 . 000098953 1 15 1555344 0 6'412 17326 6'6000 250 807356 llTllOISIZDE 
108 . 000099592 1 1 '°° 0 0 0 0 0 400 5·11TIO-O-AlllSIDI• 
109 . 0001000Z7 1 6 361251 0 2501 0 6800 250 351100 4·11 TIOPllEllOL. 
110 . 000100210 1 39 29lOll9 0 287Z30 76425 0 12750 2553934 TEIEPllTHALIC ACID 
111 . 000100414 1 379 7l71ll20 211~ 3317692 21308 71030 105514 4361406 ETim.IEJIZBIE 
112 . 000100425 1 643 4535Cl698 1317512 180506l7 107107 250 336122 26156532 ST\'IEllE 
113 000100447 1 34 226008 375 19037 S70 1600 250 204251 80ZD'1l CllUlalDE 
114 . 0001011'4 1 1 250 0 0 0 0 250 lllOCA 
115 . 000101611 1 1 11173 0 11171 0 0 0 0 4,4·11ET11TUJ181S BZEllMlllE 
116 . 000101681 1 125 1320674 6f1l87 958U 770 0 16975 1137041 r.11 
117 . 000101779 1 16 714140 0 161149 2692 456000 2 239397 4,4·1ETllTl.ElllEDIMILI• 
111 000101804 1 3 1101 0 310 5a3 0 0 210 4,4·01MlllC»IPllEllYL ETB 
119 000103231 1 32 340675 0 70174 4784 0 500 265217 81S(2ETJIYUIEXYL) ADIPATE 
120 . 0001049'9 1 1 40 0 0 40 ·. 0 0 0 P·MISIOlllE 
121 000105679 1 I 50469 0 545 56l 4'651 641 4062 2,4-0IMETITLPllE*ll. 
122 000106423 1 5Z 6615211 20 5651262 4110 0 598881 311035 P•X'tlEllE 
123 000106445 1 17 564072 0 77397 1000 96000 16912 3n76l P·CllESOL 
1Z4 . 000106467 1 9 1'*685 0 840025 11557 19000 740 213363 1.4-0ICJlt(ll(llOZENf 
125 . 000106503 1 11 490505 100 116124 lZlll 141287 2500 2ZGJ25 P·PllEJITl.EllEDINllME 
126 . 000106514 1 4 912 Cl 56l 110 0 0 239 QUlllCltlE 
127 . 0001C16187 1 12 35865 9l9lO 31050 7511 0 0 4065 1,Z·IUTYUJIE CJICIDE 
121 . 000106898 1 64 467244 1 171361 7161 71000 2'80 Z06235 EPICll\.OIGmllll• 
129 000106934 1 26 86124 0 32565 1034 44 1952 51ZZ9 1, 2-0 llllCllJETIAll( 
130 000106990 1 100 44m96 90095 3717520 412661 0 4491 271717 1.l-8UTMllDI( 
131 000107028 1 I 139675 0 31961 562 106650 250 250 ACIOLEIM 
132 . 000107051 f 11 159576 22814 70289 "'65 250 0 40572 ALLTl Clll.OllOI 
133 . 000107062 1 93 13491311 ZZ7IO 3491086 7.5076 1312144 3173 1611132 1, 2-0lc:ra.mcETIWllE 
134 000107131 1 9Z 10245124 357Z3 4~97362 1579 4539962 149'1 1415971 ACITl.OlllTULE 
135 0001on11 1 916 Q519017 612336 9717190 4251129 ~114ll62 543341 zs093295 ETllTl.EJIE cum. 
136 00010730Z 1 z 71 0 71 0 0 0 0 CJ!t.CIOMETllTL llETtm. ETJllEll 
137 . 000108054 1 127 9060l9Z 218007 4509530 99ZS .;. ~09371 1198914 533077 VlllTL AC!TATE 
131 000108101 1 653 314'0577 1300729 16121417 1116924 60450 14917 13356169 METHYL lsmum. ICITOllE 
139 000108516 1 139 U05151 0 7720ll 15354 25C 5453 1412056 llAUIC AllllTDlllDI 
140 . 0001imal 1 63 2117890 22530 1491278 3646 0 300814 10ZZ15Z M·XTLEME 
141 000108594 1 14 53369 0 12520 0 0 250 405 ~ M·CIHOL 
142 000108711 1 61 1574192 0 161141 537'G41 25000 5530 145473 llEUlllME 
143 000108883 1 Z8IO 245100704 5429756 151531341 339959 1520944 174".64 12954149 TOLUENE 
144 000108907 1 64 7363769 2115000 1474065 62744 56501 11171 5751579 CllLOIOIPZPf 
145 0001089'2 1 516 27012661 7905 4I02l91 40].W4 7721461 1096041 12989290 PllEllOI. 
146 000109864 1 az l4040ll 16900 6331127 21454 1ZOOO 252 ZOZ4555 2·111!TllOXTETllAllOL 
147 000110805 1 100 2942650 400 ZOOIS76 13l713 0 54101 746190 2·ETl!CnlTETllAllOl. 
141 000110827 1 232 7937015 10l61 6171514 364'6 332192 41006 134115 7 CTCLOlllJCAllE 
149 000110861 1 24 9'4Z15 0 42143 4630 303650 21656 564436 PYRIDINE 
150 0001m.22 1 220 1152145 654719 122139 394342 3159"00 101763 5073701 OIETIWICX.MlllE 



CllS ISIC CAS _TYPE __ ,_.,_ CAl.CTOT QllQn lOTAI• •ta - UID lOtTUll aet 

151 . aocn 1 1"'4 1 ' 4Sl15 o 1CllO 160 o 2 44CID llS(2CllLOllOETllYL) ETB 
152 00011'261 1 1 750 o 0 o 0 0 750 ..... 
153 . 000115071 1 145 1~ 60llOOO 1Z575697 1186 0 "l/111 20507 PlaP'flEllE 
154 . aaansm 1 1 18l0 o 0 0 0 0 18'0 OICOFCL 
155 . 000111'817 1 Z2I 5GZ7ll4 6'57W 9575'1 3595 500 1"'4 '°'6147 0Emt 
156 . CIOCl117140 1 31 185313 24540 24951 4600 0 18'0 153165 1--orocrn. PllTllAUTI 
157 . CIOCl111741 1 • 657l1l o 119 6 522 0 656956 lllEfACll Ollim1REllE 
151 000120127 1 115 1141132 o 19592 4llJ 0 22810 7ZSnIT AllTmM:EllE 
159 . CIOCl120711 1 5 2'0456 o 1296 250 0 1611 Z51ZR p.afSIDtllE 
160 . 0001ZC819 1 I 661535 o Z1Ul66 ... 0 1GZ91 3GZ019 CATBIDI. 
161 . CIOCl120R1 1 54 1923UK 115321 2IR696 1'6671 2600 10034 1561016 1,2,4·Tlt1CMW.-ZSE 
162 . 000120l52 1 5 91313 o 1121 250 "5111 1-. 711122 2,4-01~ 
161 . 000121142 1 10 50lll5£0 o 71107 t121V 2IDllGll 261 47ZZ902 2,4-0l•lnoTIIWEIE 
164 . 000121697 1 16 609'61 o 49136 17613 0 250 542462 1,1-0lllETIMMILlllE 
165 . CIOCl1Dl19 1 42 16111665 o 6640 1113 4G2D50 1154 1216ZD01 llYDICllUI._ 
166 . aao1233l6 1 11 6'6459 o 641'87 423 "3'00 10 1139 PIOPICllAUIElllDE 
167 . 000123721 1 11 9l9I04 o 53l207 17'53 2600 252 4l129Z IUTYblDEll\'DE 
161 . Clll0123911 1 40 1075891 32 145551 1611151 0 22501 7439111 1,4-0IQUllE 
169 . CIOCl126991 1 12 1ru7'99 o 1149412 Z77 4l2llO o 1147840 CIR.CllOPltEllE 
170 . 0001zn114 1 529 25440404 1916151 159111199 1549n 354GOO 4746 19471181 1'ETUCJllOIGETI 
171 . CIOCl131113 1 Z7 22f11Z1 o 411272 5001 610 1001 165123 DlllETllTl. PllTIIALAlt 
1n . CIOCl131649 1 91 6111431 o 21109 11191 0 13524 564907 DlllEllZOfUIM 
173 . aao133Cl6Z 1 21 311'25 o 1&546 0 6100 500 361479 CAPTAll 
17' . aao133904 1 1 4259 o 250 o 0 0 4009 C:.OI .... 
175 . CIOCl1343Z7 1 3 31491 o 30241 o 0 o 1250 ALPllA·llAPllTllYLMlllE 
176 . 000135206 1 3 1661 o MIO 678 0 o 1295 CW'FBM* 
177 . aao139139 1 ,, 20l5024 o 2676 2900 190llllOO 4300 1751'8 llTlllLOT111ACETIC ACID 
171 . aao140lll5 1 91 315142 40IM60 139299 156 o 23007 1519811 mm. ACUl.Alt 
179 . CIOCl14132Z 1 143 2165717 25422 340425 7J91 o 18733 1I0416Z 8Unl ACllYUTE 
1• . CIOll151564 1 1 500 o o 0 0 500 ETIIYUJIEllllllE 
111 . 000156105 1 2 2250 o o 2llOO 0 250 P·llTllOSlllUPllEll'fUlllllE 
112 . CIOCl156627 1 1 1CIOCI 750 0 o 250 0 CALCllM CTAllMIDE 
1113 . aao111111 1 2 750 250 o 0 0 500 
1114 . llD030Z012 1 30 202769 6465 31711 0 3108 161478 111DUZlllE 
185 . CICIOW3581 1 19 2Dl7m44 20877594 750 0 0 0 CAU01Yt. Sl.LflDE 
186 . 000510156 1 1 10 10 0 o 0 0 CllUllOIOZILATE 
117 . CIOll532Z74 1 1 2156 250 1656 0 0 250 2-all.CllOACETil'llBD 
1111 . 000534521 1 1 72106 711 1202 0 0 70716 4,6-DINITI0-0-CllESllL 
119 . 000540590 1 • 1411461 ,.,,,, 357 346 1 5l7llO 1 , 2-D I CllL.moETll'ft.PE 
190 . 000541413 1 4 11143 11143 o 0 0 0 mm. Clll.OmfCmlATE 
191 . 000541731 1 6 120500 141141 1526 0 Z6 104100 1,3·DICllUlltmHZEllE 
192 . 000542756 1 5 23100 22050 560 0 490 0 1 ,3-D ICHUlllCIPllOP'ILE 
193 . 000569642 1 2 11135 1586 1 0 0 0 1134 C.I. BASIC GllEEll 4 
194 . 00051141149 1 1111 1464291 51933 714432 250 0 1000 7'8609 TOU8E·2,4•01 ISOCTAllATE 
195 000593602 1 2 znaa 0 znaa o 0 o 0 VINYL SllOMIDE 
196 . 000606202 1 6 1406593 o 17960 602 50700 250 1337081 Z,6•DINITllOTCIUIEllE 
197 000615054 1 1 230 o 0 0 0 0 230 2, 4 ·D IMI llOAll I SIX.£ 
191 . 000624139 1 ' 2216Z4 0 210174 o 0 o 10850 llETllT\. ISOCTAllATE 
199 . 000842079 1 1 3652 o o o 0 0 3652 C. I. SOLVElfT ~tlCU 14 
zoo . 000961115 1 4 11194 0 6975 0 0 0 6219 TETIIAClllOIYI llPllOS 
201 . 001163195 1 39 572951 6020 150129 326 250 16250 406003 DECAllCIG IPllEJIT1. CJlllDE 
202 . 001310732 1 3911 616176980 1211691157 2450069 71536126 34336l90 131171212 3696112613 SODllM l1UIOllDE 
203 . 001313275 1 50 791644 o 6'451 65189 0 111314 650913 llOUIOEIUI RICJlllOE 
204 . 001314201 1 1 671100 o 1100 o . . 670000 Tial&M OUlllDE 
205 . 001319773 1 91 5342666 0 466994 11475 1295345 1133144 2735708 CRlSDL 
206 001330207 1 2491 185910273 4234122 105279180 47Z7113 516751 "'453 78927106 ITUllE 
207 . 001332214 ,. 121 24200443 22d0367 39121 20129 252000 3676021 20213165 ASll£STOS 
ZOI 00133636? 1 103 3614055 715'0 1 510 250 250 3613044 PC8S 
209 001582098 1 11 137766 o 1250 257 71 250 135931 TllFWUUN 
210 . 001634044 1 61 1254901 o 10lll30'5 9S29I 6900 2160 72Z3a llETllYL TDT·IUTTI. ET1IO 
211 001897456 1 6 171077 zoo 19127 240 0 0 151710 Cltl.OIOTllAl.OIUL 
212 . 0021641n 1 2 15126 0 250 o 0 0 15576 FUJDllETUIOll 
213 002650182 1 1 750 o o 0 0 0 750 C. I. ACID 11.U( 9,DIMIDllt.11 
214 003144459 1 5 230861 o 541 0 0 250 230070 C.I. ACID 11.UE 9,DlsatllM S~-
215 . 006484522 1 134 114208132 644391 6905275 11716Z91 58565000 15076212 21945347 AMMClllUI NITRATE 
216 . 007429905 1 232 37165239 117773 3711167 119073 J 2924080 31040916 AUlllllUI 
217 00741'0921 1 550 50449019 2059l07 939052 6'055 217172 19903258 29252712 LEAD 
211 007439965 1 396 31570464 169257 363157 417171 250 142310n 23552107 llAllGANESE 
219 007419976 1 lO Z93I02 10177 6067 2111 0 21267 257357 llERMT 
220 007440020 , 591 16466298 31627'29 264482 1171113 22663 752639 15309331 111aE1. 
221 007'40224 1 l9 2m2 11 1709 1076 500 1922 15545 SILVER 
222 007(,.00280 1 5 95903 c 54161 1150 0 o 39192 TNALLIUI 
223 007440360 1 102 1111201 26600 30124 37256 llOO 641058 470970 All flllOltY 
224 0074•0382 1 19 1561901 4517 39292 2662 0 70861 145'093 AllSEll IC 
225 0074~0193 1 99 10747251 3620 61203 1911 o 7004752 3665315 llA• IUM 



-; ·- ... , ... .. 
ml ISIC cas _T'll'E __ ... _ CM.Cm CUlllT 10rAla •111 ·- Ulll 1D1'111MC8 -. "'"°'17 1 ' szm I 1251 ,. a Z1lill zaSIB'IUJW 
'IZI • "'"°'19 1 a ~ - - .. 4221 MM61 10N1 c.mll 
2211 "'"°'13 1 QI ~ 1172111 3'5a56 1.s2 28'4 --1 lllS1l1Z'I cm.u 
m. ~ 1 • 2IQa ~ 19" 1J15J a 111111 ZZ!Mf GIULT 
m Cll1MG5al 1 1D llilSW 1lml6S zuz. Z'Ja49 4S2lllO 13ISMl9I Jalft .... 
m ~ 1 ,. 219Qt a 16116 10'2 a 5'9C4 Mf.W1--m . ~ 1 1$1 l90Q1tl 8'SWI 218167 ~ ~ ""°"' 41311n9 ZlllC 
m . aamaso 1 a -~ a Jim ZS a 151 

1'B'S6 nw -·• Z!4 • mM7110 1 ttM G17Df~l 4m1J121 41501610 13671616 4°'52&66 12111401 1MWM14 -·•c mo 
m . ~ 1 1125 1'211'1221 Mml19 uana 1211Sl5U77 7.mK 181Ul2D1 Z51llf5Zf ,__.c ma 
ZS6 • lll1l6Q9S 1 367 J102ut 3mll2 .,... -- SlllZlO ,,,.,.,. -7-Rlmm a7 • ~17 1 1514 Jm&mf S'1'lm m154M 31MU55 417511121 415131115 4'1254'2 --m. I01IM9S9 1 znn """'51K 12961128 Ul11'1m 11DUl67 1J62W725 W32Sll ass11GS ..,..c mo 
DP• Olll6V1512 1 117Z ~~1 .... Ml5MS6 9111112 8"9011 561l2l5Z llUUC M:18 
zca . 11172!140 1 l4 61MIQ JSllO 5JS1 11IUI 0 "'5171 21mllWWW 
2'1 I017ll2'92 1 10 1556'J a 15ZZ l50 0 lliT1 814m&U 
Z'2 • 0017IZ505 1 9PZ 125SQQ'O 1'4.165 1"611511 1CINP116 . .,,,, 1526101 1516134 CllmllE 
Zc.J . 01mJ4932 1 1 1JllOO 0 a 0 09ClllO 0 a llllAZbE Milli 
2'4 • 01~ 1 VI , ... 0 11Wl281 1165 0 mm OZ12 CllmllE .... 
zu . 0121877 1 3 4111'6 0 151 0 0 0 417196 Zima 
2'6 012'27312 1 9 S6.l'6 51 3'511' 0 0 0 21216Z-
2'7 • GZ53Z1B 1 15 '511151 .... "112 1G61 250 71610 3191•••m •wwwme 
zu • OZ5316C5I 1 9 1'111157 411 111159 18'3 ... 5IO 1"1'151 ......... 
ZtW . CIJ9156417 1 . 1 ,. a 2511 2511 0 0 5IO 2.W ..... lm.E SULFATE 

• 



,,.,,,.. 

Table 3. TOTAL CHEMICAL POLLUTANTS FOR ISIC 311-390 ACCORDING TO 
FORM OF DISCHARGE: AIR, WATER, LANO ANO UNDERGROUND (Pounds) 

ms ISIC as-""- _fllEG_ CILC'IUf aaan w.:a11 uata - um RmUll CIBI 

1 . 2 19 "6549 0 11"91 17500 0 0 6'9151 'IUDE SKllET/mf IEPGITED 
z 311 2 1431 125317245 16'4.]IK "4Z6lZ 193633IJ 132225 1llll07Z1 881214 'IUDE SKllETJmf ll90ITED 
3 312 z 115 45'GJ'3 13500 551677 152211' 0 67300 371121'2 'IUDE SKIET Jmf IEPGITED 
4 313 z 307 2IZ2D257 "'50 067684 .3557'3 51541 450165 25mR4 'IUDE SKIETJmf IEPGITED 
5 314 z Z9 3196159 6ZJl6 219Gl562 1316111 0 0 1413W7 DME SKllETJmf IEPGITED 

' 321 2 7211 1~ 12111G53 ~ £G5i177J 0 455719 67181319' TIME SKIEl/mf IEPGITED 
7 3ZZ 2 2Z 151119 0 432DllS 0 .o 0 326171 TUllE smETJmf ll9GITID 

• 323 2 168 Z922Q91 11"1195 11CllWl9 111638 0 1100'2 11'1i'621DO 1MIE SKl£TJmf IEllGllED 
9 32" 2 70 1CD049 "" 9951Z9 Z'6 0 0 3IP1' TIME SBIET/mf IEPGUID 

10 331 2 1455 Z1m16' 49IZZ4I 212'5850 137136 0 111613 5'6&565 TUDE SKllET/mf IEPGITED 
11 m 2 1261 52615155 D3llZZ5 09IDZ9 'IZ34 0 Z9IKJ l573ZZ9 'IUDE SKllET/mf IEPGITED 
12 341 2 1157 3259Z1496 3261155 111S595427 38013116' 3GJ94 1381JNO '°'°11151 'IUDE SKllET/mf llEPCllTED 
13 3'2 2 475 26S13ZZ1 15161Z4 179Z536Z "21 0 11113 l5IZOJ5 TUDE SKllETJmf IEPGITED 
14 351 2 111211 ZS191~ 11145510 59!1506R 214167765 52ll53IJZI&. 3607845al ~5106 W SKIET/mf llEPCllTED 
15 352 z 6064 3ZlaZ6G6Z 13144577 76719110 Z!Jl1ll935 ~11 517307I 1'°'6114211 TUDE SKIETJmf l8'Gl1a 
16 353 2 Z139 1811974766 1Z!ll1Z5 Z~99 9'IOOJ9 3U75667D 100Z1351 115073Zll7 TUllE SKllETJmf .... 
17 354 2 Z40 11]97015 2ll2Z'I 12'2957 14512Z 191000 1111576 IOOll360 TUllE SKIET/mf l8'Gl1a 
ti 355 2 6IZ 355Cll1'6 1711934 Z57Z1761 69315 0 62644 91654426 TUllE SKllET/mf llEPCllTED 
19 356 2 1Z03 99696121 4051725 15ClllS66l 2119616 49550 Z76l6 2'405656 TUDE SKllETJmf IEllGllED 
ZD 361 2 74 47ZZ576 3391 155347" ZD9llO 0 119744 2'51451 'IUDE SBIET/mf llEPCllTED 
Z1 362 2 237 11am62 17MllO 2912608 Z7UJ12 7050 49600Z 4502DP0 'IUDE SKllET/mf llEPCllTED 
zz 369 2 na 431166619 Z9GJ745 11669'75 306110 6119250 Z5Z4461 Z30473Z1 TUllE SKllET/mf llEPGITD 
23 372 2 7752 ID5009NO 320l.59'2 178291103 7125305 2814150 3l5l3llZ36 231734166 lUllE SKllET/mf IU'ClllED 
Z4 311 z "" ZZ0461'8 '696114 Dl3772 166114 500 22&S99 13346'CIJ TUDE SK11ET nm 11EPC11TED 
25 312 z 1175 61695121 7391357 Z9CJ6l,l.9 612910 250 Z76566 31291953 TUDE SKIET/mf llEPCllTID 
26 313 z '21t. 216176159 5611365 ID25ZD15 36919CK 1746106 4Cl907ll4 1263191'50 TUOE SKllET nm IEPGITED 
Z7 314 2 3635 255437341 3612069 147566575 V1ZZ'l1 421509 497IU.3 101498524 TUllE SKIET/mf l9GITED 
21 31:5 z 900 61199626 797312 37616117 6ZS1lfl 0 164466 30395256 TUllE SKIET nm ll90ITED 
29 390 z 6IJ7 3254I011 1115215 1~17273 307128 250 Z4l233 12175135 JUDE SKIET/mf llEPClllED 
30 999 z '696 175991725 12696975 111206090 60759583 Z360041h6 149515954 31a435932 TUllE SECllET/mf llEPClllED 



TRI List Of Chemicals for 1987 Reporting 
' 

SECTION 313 TOXIC CHEMICAL LIST 
(lact••••c Cheaical Catecories) 

'!l'o&a: ClMmicU. _,. be edclecl •deleted .. dM li9L n.. .:-aw, Pl-U.C .- c. nisy Ri&ld-c.X- ......._ 
!iiii sa-0202 w (20%) 479-2449 m w--.-_ D.C. w AJ..u. will~ ap-co-dah ialona1'Clall - 1M - et 
tlM9e m.ac-.t 

L Alphabetical List (Effecti.-e Date Jaa•ary I. 1987) 

:S-07..0 
ti0-3S...S 
oi:'-04-l 
:'S-'>S-1 
SZ..96-S 

~C':'-0:-1 

~l 
... 10-: 

•:r.'-lS-l 
=»-00-: 

1:;':'-0$-l 
i4:9-90-S 
l~•·-:a-1 
ll':'-i9-S 
iG-09-l 
,:-6':'-l 
1:-u..o 

7664--tl-:' 
....... s:-: 
TTll-:O-: 

~-0 

Uk-t-t-9 
lJ-t-tt-: 
l:0-1:-7 

74..o-36-0 
7440-Sl-2 
1:.s:-:1-4 
7440-39-S 

'M-li-S 
ss-:1-0 
'?1-43-: 
9:-1':'-i 
Ol-Oi-1 
91-11-4 
94-36-0 

!00-44-7 
7440-41-1 

92-S2·4 
111-44-4 
s.c:.a-1 
laa-.G-1 
l;)S..:S-1 
1S-2S-2 

.k ;4.13 .. 9 
T Ui6-'9-0 

141-s:-2 
Tl-36-l 
Tl-92-: 
15-A-O 
IS-tl-7 

106-.... 7 
ns-1:-1 

2tSO·ll·2 
S144·4S-t 

Aceealdchydc 
Acdumde 
Ac-
Ace\OmcnM 
:-Aceeyl--0-
Acrolen 
Acryllllftlck 
Auybc acid 
Acrylan1cnM 
Aldnn (l.4:S.l-D'-'b-.tadaaleae. 

l.:.s.4,10,10-IM:udllorD-l.4.4a, 
5.1.la•llcuA,.u-(l..alpba.. 
4.aipba..4a.beea.,5 ......... 
S.al;iha..la.bcca.)-j 

Allyl CIUonci~ 
AJummum (fume or duac) 
AJu1NAum oJUCic 

=-~-'~ 
4-AmlnouobeACCM 
t-Ammoo101Mn.,i 
1-Almao-:--"Yl•H..._ 
-""-•• 
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CASI STUDIES Oii POLLUTIOll ABA'l'lllDI! DI tWmFMmlllJlj 
lllDOS'IBIIS AllD IN IalBIRIAL ~nm 

1. Metal Parts Cleaning 

2. Printed Circuit 8oerd Ioduatry 

3. Capper Smelting 

4. Acr'«> - Industries - General 

5. Dairy Pr.ocessiDC 

6. Animtl Waste 

1. Grain Milling 

8. Sugar lk:fining 

9. Oils and Fats Processing 

10. Fish and Seafood Processing 

11. Red Meat Processing 

12. Poultry Processing 

13. Vegetable and Fruit Processing 

14. Speciality Food Processing 

15. Beer /Malt Liquor Processing 

16. Wine, Brandy, Distilled Liquors ProcesaiDC 

17. Soft Drinks Processing 

18. Flavoring and lxtracts Procesaing 

19. Bgg Processing 

20. Paper and Pulp Procea ing 

Walter C. Labys. Professor, Departllent of Mineral ad lnero Resource lconomic:a, 
West Virtinia University, Morgantown, WV 26506. 



C.SB STUDIES OR POLLDTIOW AllA1W11T Ill MOOFAC!'llllm 
UIDOS'l'RIES AflD Df IBUSftIAL PIDCISSllC 

21. Iron and Steel Processing 

22. Textile Industry 

23. Alummm Processing 

24. Metal Finishi.DC 

26. Copper and Brass Processing 

rl. Zinc Processing 

28. Metal Foundry 

29. Cadium Processing 

30. Trichloroethylene Manu'facturine 

31. Petroleum Refining 

32. Plastics Manufacture 

33. Synthetic Rubber Manufacture 

34. Plastics Producta Industry 

35. Rubber Products Industry 

36. Asbestos Milling 

31. Asbestos Products 

3B. Brick Industry 

39. Cement Industry 

40. Cer-ic Clay Products 



41. 

42. 

43. 

44. 

46. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

CASE STUDIES ON POLLUTION ABATDIDft Df MANUFACTURING 
IMDOSTRIES AND DI lNDmTBIAL PBOCESSDG 

Concrete Industry 

fiberglass Industry 

frit Manufacturing 

Glass Industry 

Mioeral Wool Industry 

Sand and Gravel Industry 

Stone Quarrying and Processing 

Metal Pretreatment Processes 

Electroplating Processes 

Printed Board Production Processes 

Related Metal Finishing Processes 

Metal Post-treat.ent Processes 

Electroplating and Related Metal Finishing 
Pollution Control Processes 

Petrochemical Processing 
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LIST OF COMPENOUMS c-t ADDITIONAL 
INDUSTRY PROCESS POLLUTION 

ABATEMENT INFORMATION 

1. Case Sllllll8ries of Waste 
Reduction in the Southeast 

2. California Waste Reduction Studies 

3. U.S. Environmental Protection Agency 

4. Environmental High Technology 
from Finland 

5. OECD Environment Studies 

6. UN Environment Studies 

7. Miscellaneous Monographs 
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Department of Mineral Resource Economics 

West Virginia University 
College of Mineral and Energy ResQUrces 

Dr. Se-Bark Park 
Senior Economist 
Global and Conceptual Studies 
Vienna International Centre 
P.O. Box 400 
A-1400 Viemia 
Austria 

Dear Dr. Park: 

February 7, 1990 

I have enclosed the second set of case studies describing pollution 
abatement in industrial processes for a selected set of process industries. This 
11aterial relates to Part II of the work task for llY contract. Any individual 
study J18Y not contain all of the requested inforllllticn. llONever, they do contain 
in ~ate the following requested information: 

(1) Major types of pollutant, (2) types of abatelleilt equipment used, (3) 
quantity of pollutants, (4) estimates of quantities with/without the use of 
abatement equipaent, {5) physical characteristics of pollutants, (6) ainiaua 
standards for pollutants, (7) rel9edial methods and costs of treatment and 
disposals of industrial effluents, (8) pollution abatement equipment available 
and their cost estimates per ton, and (9) alternative new low-waste technologies 
and related cost estimates. 

I hope that these studies meet with your approval and look forward to 
hearing from you. This package contains studies No. 

WCL:bdh 

Bnclosure 

Yours sincerely, 

w?ir~!&rl--
Professor of Resource Bconoaics 

»- 293-5195 o 214 'MliC. H•ll a P.O. 8o11 I070 a Morgancown. WV ~o 
Equ•I Oppottun•ty I AHltm•lnte AcCIOll 1n111cu11on 



Department of Mineral Resource Economics 

West Virginia University 
College of Mineral and Energy Resciurces 

Or. Se-Hark Park 
senior Economist 
Globa 1 and Conceptua 1 StucUes 
Vienna International Centre 
P.O. Box 400 
A-1400 Vienna 
Austria 

Dear Or. Park: 

February 21 • 1990 

I have attached the first set of value added. gross output and cost of 
pollution abatement data tables related to Part I of the work tasks stipulated 
for •Y contract. These tables confor11 to the requested ISIC 3-digit level 
configuration. The source of infor11ation for all of the data featured ·in the 
tables is the Bureau of the Census. Oepart.ent of ~rce. Washington, DC. 

The second set of tables provides a supplement to the first set of tables. 
According to the guidelines of Part I of the contract. dua were to be provided 
regarding the volume of the major industrial pollutants. conforlling to ISIC Code 
of the first set of tables. The volume of pollutants 1 isted are given in pounds 
of concentrated chelllical pollutant. no matter whether the release or transfer was 
by air, water or land. 

Please recognize that these tables are only in preliminary form. To meet 
the deadline imposed by the contract, I have enclosed computer data wMch has not 
yet been organized and printed in suitable tabular form. The chemical emissions 
identified in the tables are listed by chemical code only: CAS Registry NUDber. 
I have attached separately a chemical code sheet which can be used to identify 
the quantities of chemicals reported. At this point. the dat4 appear to satisfy 
our needs for emission vollftes. However, the data needs further evaluation and 
refinement on my part, before I give you the final tables. Th1! forthcolling set 
of tables among other things will list the names of the chemicals and be 
organized in a professional manner. 

I am sorry that the second set of tables could not be fin~lized by February 
15. However, I hope that you appreciate the substantial amount of effort 
required to read and to interpret the tapes. The Toxic RelP.ase In~entory (TRI) 
is the most up-to-date product of the Environnental Protection Agency regarding 
pollution emission data. In order to provide UNIOO with the r~uired data, I had 
to purchase a data set which required four tapes consisting of some one million 
bits of information. We have been working since the end of December to read the 
tapes. This has required a considerablP. amount of Jffort and only this week have 
we been able to transfer the data into a SAS format which can be manipulated. 
TMs difficulty accounts for the delay in submitting the research product to you. 
Now that we can easily work the tape, we can prepare the required tables in the 
manner suggested above. I hope to send these tables to yoL soon. 

3CM29:J.5a 0 210V"tleHall 0 P.O.ao .. 070 0 Mcwpneown.WV2llCll-f0.r 
IQuel 0~ I A"""*"'9 AcUOn 11191ffufk"n 



Finally, we have d1scussed the possibility that UNIDO •Y vant to acquire 
or to purchase a fuller set of case studies on pollut1on abata•ant than vhat has 
been possible to provide. I • now completing this bibliography or list of case 
studies and related publications and will send it to you shortly. 

Please note that this .ailing also contains the second set of case studies. 
There should be about blo or three more of these studies, and I will send these 
studies later along with the bibliography. 

WCL:bdh 

Yours sincerely, 

Walter c. Labys 
Professor of Resource Econcmics 
Benedlll Distinguished SCholar 




