
: By Robert L. Virta® | | 

U.S. apparent consumption of asbestos Domestic Data Coverage.—Domestic pro- 

declined in 1987. Shipments from domestic duction data for asbestos are developed by | 

mines decreased slightly, and imports for the Bureau of Mines by means of a volun- | , 

consumption decreased 13% from those of tary industry survey. Of the three 

| 1986. Adverse publicity on asbestos-related canvassed operations to which a survey 

health risks and a proposed Environmental request was sent, all responded, represent- | 

Protection Agency (EPA) ban of certain ing 100% of the total production data shown 

asbestos products contributed to the poor in table 1. | 

market conditions in the United States. | , | | 

a | | Table 1.—Salient asbestos statistics oe | 

1983 1984 1985 1986 =——ts«d:987 

United States: | 
Production (sales): 

- 

Quantity. _____________~ metric tons__ 69,906 _. 57,422 57,457 51,437 50,600 

Value! ______________ ~~ thousands__ $27,866 $24,288 $20,485 $17,367 $17,198 
Exports and reexports (unmanufactured): 

Quantity. .._______..~-~- metric tons__ 54,634 39,919 45,656 47,281 60,084 

Value..__________---~— thousands... $19,683 $18,346 $16,489 $14,520 $16,149 
Exports and reexports of asbestos products: / 

Value.___________----_-_--do____ $129,582 $163,347 $193,765 $168,896 $180,602 
Imports for consumption (unmanufactured): 

Quantity. _____________~ metric tons__ 196,387 209,963 142,431 108,352 93,763 
Value______________~-~~—- thousands_ — $57,956 $64,749 | $44,093 $26,537 $22,022 

Consumption, apparent? _______~ metric _tons_-_ 217,000 226,000 162,000 119,627 84,279 

World: Production... ___.____--_--—-do.___ 4,428,867 4,309,179 4,272,827 4,050,261 “4,054,088 

en 

€Kstimated. Preliminary. "Revised. 
1F.o9.b. mine. 
2Production, plus imports, minus exports, plus adjustments in Government and industry stocks. . 

Legislation and Government Pro- government employees on asbestos abate- 

grams.—The EPA continued a regulatory ment projects. The permissible exposure 

impact analysis of its proposed ban and/or limit was reduced from 2 fibers per cubic 

phaseout of asbestos and asbestos-con- centimeter to 0.2 fiber per cubic centimeter, 

taining products. The proposed ruling and new requirements for engineering and 

would immediately ban the manufacture, work practice controls and worker training 

| importation, and processing of certain as- were instituted.” 

bestos construction materials. In addition, On October 30, 1987, the EPA issued a 

the mining of asbestos and the importation final ruling that requires local educational 

of asbestos and asbestos products notimme- districts to identify asbestos-containing ma- 

diately banned would be placed under a_ terials in public and private school build- 

permit system and would be phased out ings, and to submit a management plan 

within 10 years. that describes the appropriate action to 

On February 25, 1987, the EPA modified take regarding the materials to the State 

its 1986 regulation covering State and local Governor by October 12, 1988. The ruling 
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requires the local education districts to materials-using polarized light microscopy _ 
begin implementing the management-plan. remains in effect until October 1, 1988.5 
by July 9, 1989.3 oe _.. The Occupational Safety and Health Ad- 

_ The National Bureau of Standards estab-_ ministration (OSHA) extended through Ju- 
lished an accreditation program, effective ly 21, 1988, an administrative stay on its 
October 1, 1988, for laboratories that deter-. 1986 regulation governing worker exposure | 
mine the asbestos content of insulation and _to the nonasbestiform varieties of.tremolite, 

building materials using polarized light mi- actinolite, and anthophyllite. During the 
croscopy and that determine airborne asbes- stay, OSHA continued to analyze the im- 

| tos concentrations following asbestos abate- pact of using the asbestos standard to regu- 

ment programs using transmission electron late the nonasbestiform varieties of the 
microscopy.* An interim EPA quality assur- minerals.¢ Be es 
ance program, established September 38, Stockpile goals for asbestos were un- 
1987, for the analysis of asbestos-containing changed from those of 1986. | Sos a | 

Table 2.—Stockpile goals and Government inventories for asbestos as of December 31 | | 

(Metric tons) | . 

= a Stock- Total inventories | 

| | | ps goals ——=«1985~—~=~SC«98G 1987 
Amosite a a 15,422 . 30,855 30,853 ~~ 30,849 

| Chrysotile _-___§______-_-_- 2,722 9,772 9,711 9,709 | 
. Crocidolite_______.._ ~~ _- 33 33 33 . 

Total ~--------- ~~~ +g «18,144 40,660 40,597 40,591 : 

Source: General Services Administration, Federal Property Service. . 

| DOMESTIC PRODUCTION | : 

The producers of asbestos were Calaveras of the three domestic asbestos producers, | 
Asbestos Ltd., Calaveras County,CA;KCAC_ cited depleted ore reserves and decreased 
Inc., San Benito County, CA; and Vermont market demand as the reason for closing.. : 
Asbestos Group Inc., Orleans County, VT. Plans were made to open the mine in 1988 

Calaveras Asbestos permanently closed its as a disposal site for asbestos-containing 
. mine in Copperopolis, CA, on December 31, materials under a new company name, Cal- 

1987. The company, which was the largest Safe.’ 

. CONSUMPTION AND USES | : 

Total U.S. asbestos consumption decreas-. Chrysotile grade 7 was most commonly 
ed 30%. Approximately 94% of the asbestos used, followed by grades 4, 6, and 5. Spin- 
consumed was chrysotile, 1% was crocido- ning grades 1, 2, and 3 represented approx- 
lite, and 5% was an unspecified fiber type. imately 1% of the total consumption. . 

Table 3.—U.S. asbestos consumption, by end use, grade, and type os | 

(Thousand metric tons) 
meee 

Chrysotile’ Cro- Total a : Oth- 
End use Grades Grade Grade Grade Grade Grade Total site. Gido- er? ashes 

ES 
1986 total _-__________ _ ll 142 93 103 786 1187 __ 20 3.9 115.7 EN FOO 891157 oe 
1987: 

Asbestos-cement pipe _ _ _ _- _- 6.8 1.1 2.3 a 10.2 _— 1.1 a 11.8 
Asbestos-cement sheet _ _ _- __ — _- 2.2 1.7 3.9 — __ __ 3.9 
Coatings and compounds_ __ __ (4) __ (4) 2.6 2.7 __ __ __ 2.7 
Friction products _____ —_ (4) 2 2.7 2.8 15.6 21.3 _— a — 21.3 
Insulation: Electrical _ _ _ —_ __ (4) l (4) — 1 —_ __ —_ 1 Packing and gaskets ___ __ 1 5 2.5 1 69 12 -_  __ __ 10.2 
Paper ____________ _- — _- _- — 4.8 4.8 __ _— __ 4.8 

See footnotes at end of table.
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ASBESTOS | 115 . 

Table 3.—U.S. asbestos consumption, by end use, grade, and type —Continued 

. (Thousand metric tons) oo . 

. Chrysotile? . Cro- | Total 
es Ani : Oth- 

End use Grades Grade Grade Grade Grade Grade — ite  Cido- 2 asbes- 
land2 8 4 5 6 7 ‘Total © lite °F tos? 

1987 —Continued . 

Plastics _- -________ _— __ ns 1.3 1.3 __ — __ 1.3 . 
Roofing products —_ ~~ — _- __ (4) (4) (4) > 226 22.6 _- _— _. 226 
Textiles _.___-_--_-- . -- 0.5 _- ee ee _— O° He — ~~ oO 
Other _______.____- Le 3 02 0.1 __ 1.2 188 Lk __ 1.8 

‘Total® ~- _ 10 ° 78 65 73 568 793 -. 11 88 804 
renee near cn SOAS A 

1stimated distribution based upon data provided by the Asbestos Institute, Montreal, Canada, and the Bureau of . 
Mines asbestos producer survey. 

2Bureau of the Census. . 
3Does not include “Other” category in total. “Other” contains unspecified fiber type and end use. 
4Less than 1/10 unit. : 

_ 5Data may not add to totals shown because of independent rounding. 

| PRICES 

The average unit value of domestically metric ton. The average unit value of ex- 
produced asbestos in 1987 was $340 per ported asbestos was $269 per ton. | 

Table 4.—Customs unit values of imported asbestos : | 

(Dollars per metric ton) 

} | | | 19881984. 1985-1986 —:1987 

Canada: . - . | 
Chrysotile: 

Cement ______________~___ eee 257 284 __ — — 
Crude___________ ee 199 1,084 576 547 610 
Spinning _________________2 ___-_ i -+e 932 699 731 507 598 
Other _________________ eet 384 431 283 229 218 

South Africa, Republic of: . 
Amosite ____________________ eee 840 869 830 Lk 
Crocidolite________-______________ us ee 629 705 569 582 572 
en AS SS 

Source: Bureau of the Census. — . 

7 FOREIGN TRADE | SO 

There was a 10% increase in the total tos fibers and products, followed by Mexico, 

value of asbestos fibers and asbestos prod- Japan, Brazil, and Thailand. 

ucts exported from the United States. The Canada provided 96% of the asbestos 
asbestos fiber portion was 8% of total value. imported into the United States, and the 

Exports and reexports of brake linings and Republic of South Africa provided 3%. Sev- 
disc pads accounted for 74% of the value of eral other countries provided minor 
all asbestos products exported. Canada re- amounts. Approximately 95% of asbestos 
mained the largest importer of U.S. asbes- fiber imports were chrysotile.
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: Table 5.—Countries importing U.S. asbestos fibers and products —_ 

| : : (Thousand dollars) | | 

i 1986 1987 
an Country Unmanu- Manu- - Unmanu- Manu- 

factured factured Total’ —-—— factured factured Total? + 
fibers products — fibers ‘products — 

| Australia _______ 17 1,341 1,358 84s BB 1,537 
Brazil ~..--_~2 467 2,555 3,022 401 4,642 5,043 
Canada ______________ 605 123,819 124,424 673 136,828 137,501 
Germany, Federal Republic of 300 2,746 3,047 673 1,975 2,648 
Japan —~__-___________ 2,981 7,867 10,848 3,604 5,931 9,535 
Korea, Republic of. __ __ _ _ _ 624 825 1,449 - 1,579 991 2,569 
Kuwait ___.__________ oe 221 © 221 — =| _ 132 132 
Mexico. _______~._____ _ 2,667 5,593 8,260 = 2,893 6,720 9,613 

. Saudi Arabia____§_§_§____ a 1,062. 1,062 ao 1,329 1,329 
Thailand ____________= 2,490 354 2,844 3,028 397 3,425 
Turkey ______________ __ 361 | 361 . —_ 279 279 
United Kingdom________— 166. 1313 —__~,:1,479 359 _ 1,949 2,307 

. Venezuela_____§_§_______ 218 2,688 . 2,906 257 ~ 2,814 2,571 
Other ___ ~----------- ‘3,864 _ 12,108 ~ 15,972 ~ 2,659 15,602 18,261 

Total? ~--~--------- 14,401 162,851 177,252 16,149 180,602 _ 196,751 

1Data may not add to totals shown because of independent rounding. oO . ' 

Source: Bureau of the Census. . 

Table 6.—U.S. exports and reexports of asbestos and asbestos products . 

. — 1985 1986 1987 . 

Products Value Value Value 
Quan- (thou- Quan- (thou- Quan- (thou- 

a, y sands) Y sands) vy . sands) 

EXPORTS : 7 | 
Unmanufactured: . 

Crudes, fibers, stucco ________ metric tons__ 29,382 $12,705 30,252 $9,728 39,720 © $11,151 
Sand and refuse __ _____._§__________do____ 15,693 3,661 16,645 © 4,673 19,416 4,666 

. Tota? ~~ do 45,075 16,366 46,897 14,401 59,136 15,818 

- Manufactured: 
Asbestos fibers____ =~ ~2_~__._____do____ 607 3,793 723 3,902 1,078 . 4,761 
Brake linings and disk brake pads ______—do____ NA 144,262 NA 123,515 NA 133,733 
Clutch facings and linings _________ number__ NA 20,718 NA 16,187 NA 19,982 
Gaskets ____.§.§____._______-_ metric tons__ 78 900 266 1,285 471 1,857 
Insulation___§_§_§_______-________do____. NA 4,566 NA 1,889 NA 3,700 
Packing and seals ____§_9___________do____ 1,192 6,716 820 6,373 659 5,710 

_ Shingles and clapboard____________—do__-~-~ 984 893 880 805 1,225 605 
Other articles of asbestos________..__do____ 1,521 2,437 1,614 1,553 1,632 2,182 
Other articles, n.s.p.foo..2_-2_~_-______do____ NA 9,191 NA 7,342 NA 6,473 

Total ~~ ~~ 5 Le XX 193,476 XX = 162,851 XX =:178,953 

REEXPORTS 

Unmanufactured: . 
Crudes and fibers ____________ metric tons__ 369 71 329 98 904 316 
Sand and refuse _________________do____ 212 52 54 20 44 15 

Tota? ~~ edo 581 123 384 119 948 331 

Manufactured: 
Asbestos fibers____§.___§__________do____ (?) 3 __ — 27 65 
Brake linings and disk brake pads ______do____ NA 103 NA 222 NA 333 
Clutch facings and linings ______.___ number__ NA 73 NA 604 NA 845 
Gaskets ________________-_~_ metric tons__ 1 18 6 65 _— — 
Insulation. ~~ ~§ $5 5 5 5 5 eed NA 2 NA 23 _— __ 
Packing and seals ________________do____ 4 63 (7) 50 (7) 3 
Other articles of asbestos____________do____ NA 20 NA 3 3 143 
Other articles, n.s.pf.=..-_-..________do____ NA 1 NA 78 NA 260 

Total _-__-_______ ee XX 283 XX 1,045 XX 1,649 
en 

NA Not available. XX Not applicable. 
‘Data may not add to totals shown because of independent rounding. 
2Less than 1/2 unit. 

Source: Bureau of the Census.
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| ASBESTOS 117 

- Table 7.—U.S. imports for consumption of asbestos fibers, by type, origin, and value 
i 

South Africa, a . | Canada Republic of ; Other | Total? | 

Type Quantity Value Quantity Value Quantity Value Quantity Value 
(metric (thou- (metric (thou- (metric (thou- (metric (thou- 

tons) sands) tons) __sands) tons) __sands) __tons) __sands) 

1985____________ 181,119 $88,547 10,985 $5,224 327 $322 142,431 $44,093 

1986: , 
Chrysotile: 

Crude ______ 20 12 192 104 _ __ 212 116 
Spinning fibers 698 304 _- _— _— _e 598 304 
Allother __._ 101,278 23,065 | 227 139 107 94 101,607 23,291 

Crocidolite (blue) _ _ a __ 1,968 1,154 20 4 1,988 1,158 | 
Other (unspecified 

asbestos type)_ _ _ 1,626 484 2,068 — 1,109 253 119 3,947 1,662 

| Total? __-___ 103,517 23,814 4,455 2,506 880217 108,852 26,087 
1987: | | | 

. Chrysotile: oO , 
Crude _____ 19 12 10 11 Can 17 44 40 | 
Spinning fibers 589 352 _- _— 15 45 604 397 
All other ____ 88,107 19,207 44 57 22 5 88,178 19,269 

Crocidolite (blue) _ _ __ we 1,113 637 Le -_ 1,113 637 
Other (unspecified 
"asbestos type)_ — — 1,509 526 2,079 1,083 241 70 3,829 1,679 

| Total! ___ 90,224 20,096 3,246 —«'1,788 293 137 93,763 22,022 
a 

1Data may not add to totals shown because of independent rounding. . 

Source: Bureau of the Census. . 

Imports of asbestos-containing pipes, tons in 1986 to 520 tons in 1987, and imports 
tubes, and fittings increased from 960 tons of other asbestos-containing products de- 
in 1986 to 2,150 tons in 1987 according to creased from 7,530 tons in 1986 to 4,580 tons 

the Bureau of the Census. Imports of spin- in 1987. : | 
nable asbestos fiber decreased from 750 | 

| | | | WORLD REVIEW | 

- Canada.—The labor ministers for the South Africa, Republic of.—The South : 

Quebec Provincial and Federal Govern- African Department of Manpower issued 
ments agreed to endorse the International regulations reducing worker exposure to 
Labor Organization convention on the con- asbestos. The new regulation limited occu- 
trolled use of asbestos if approval is obtain- pational exposure to asbestos to 1 fiber per 
ed from the respective Cabinets.® milliliter. When concentrations exceed this 

- The Canadian and Quebec Governments limit, workers are required to wear protec- 
initiated an $8.8 million research anddevel- tive devices. In addition, the spray applica- 
opment program to investigate ways of tion of asbestos-containing materials was 
improving asbestos mining techniques and prohibited, and guidelines for labeling 7 
reducing production costs. The Federal and asbestos-containing materials, for disposal 
Provincial Governments will provide $3.2 of asbestos-containing materials, and for 
million each, the asbestos industry will demolition of buildings containing asbestos 
provide $1.6 million, and the Asbestos Insti- were established.’ 

tute will provide $800,000 for the program.® U.S.S.R.—Production of asbestos-cement 
Hydrogen Energy Corp. and its subsid- was predicted to increase 15% and 17% in | 

iary, Ulhycarb Chemicals of Canada Inc., 1989 and 1990, respectively. The U.S.S.R. 
initiated a technical and economic study of produced over 40 asbestos-cement products 
a process to produce hydrogen gas and _ including corrugated sheet, flat sheet, and 
byproducts from asbestos mine tailings. The pressure pipe. An extrusion process was 
study was supported by the Quebec govern- introduced for manufacturing asbestos- 
ment and the Hydrogen Industry Council cement products. The U.S.S.R. continued to 
and will focus on utilizing asbestos mine upgrade equipment to reduce fuel costs and 
tailings from Thetford, Quebec.® increase productivity.}?
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7 Table 8.—Asbestos: World production, by country’. ; 

(Metric tons) . _ . 

| Country? . 1983 ~=—«s~«~C«i0 928 1985 1986? 1987° 

Argentina ____________________-_ ~ 1,240 1,093 1,244 ©1100 1,000 
Australia___-§_§_~$_~9___ 3,909 —_ _- __* _— 
Brazil (fiber)... 158,885 134,788 165,446 204,460 210,000 - 
Bulgaria __.-_--___ = 700 500 400 ©500 500 
Canada (shipments) _____.________— 858,000 837,000 750,000 662,000 660,000 
China® _______________________ 160,000 135,000 150,000 150,000 | 150,000 
Colombia______________________ °5,400 9,982 12,435 ~ ©13,000 13,000 
Cyprus _______~ ~~~ 17,288 7,429 16,360 . - 13,011 . 13,000 
Egypt _.-____-- ee 245 389 229 476 450 

| Greece ._____________________- 31,811 — 45,876 —- 46,811 ©48,000 48,000 
India ~____-_-_____ 24,873 25,450 30,183 25,236 - 23,000 
Indonesia® —-§- -_-_-§_ 25,000 25,000 25,000 25,000 25,000 
Italy_- 139,054 147,272 136,006 115,208 120,000 | 
Japan® _________»_____ 4,000 4,000 4,000 — 4,000 4,000 
Korea, Republic of __ __§_$__.__/_~_______ 12,506 8,062 4,703 2,983 3;000 
Mozambique_______~_______~______ ~ ©600 £400 55 _ __ | 
South Africa, Republic of __._________ 221,111 167,389 164,247 138,862 3135,074 
Swaziland ___._-_/§--§»- - 5 26,287 25,832 25,130 - 20,908 21,000 
Taiwan _____ 2,819 1,355 625. __ _ 
Turkey ____-_ 1,510 - 1,499 ©1,500 ©1,500 1,500 
U.S.S.R.°_ eee ¥2,500,000 ™2,500,000 2,500,000 ™2,400,000 2,400,000 
United States (sold or used by producers)_ _ _ 69,906 57,422 57,457 51,4387 - 350,600 
Yugoslavia_____________ ~~ ____ 10,502 8,556 6,916 - 8,596 310,964 
Zimbabwe ____________________- 158,221 165,385 178,580 163,984 164,000 

Total __-- ee 4,428,867 4,309,179 4,272,327 4,050,261 4,054,088 

. -*Estimated. Preliminary. ‘Revised. . | 
Table includes data available through Apr. 29,1988. | 
2In addition to the countries listed, Afghanistan, Czechoslovakia, North Korea, and Romania also produce asbestos, but 

output is not officially reported, and available general information is inadequate. for the formulation of reliable estimates - 
of output levels. 

3Reported figure. . 

TECHNOLOGY 

Contact filtration of chrysotile and am-_ of particles in a specific size category with 
phibole asbestos suspensions was studied the incidence of cancer. An evaluation of 
using magnesium oxide, sand, magnesium the regression technique suggested that the 
carbonate, acidic and basic alumina, calcite, strength of the correlation between particle 

diatomaceous earth, microcrystalline cellu- size and carcinogenicity may not be as 
lose, and activated carbon as the filter strong as originally theorized. 
media. Approximately 99% of the amphi- Air-monitoring samples collected in occu- 
bole asbestos was removed using magne- pational and mining environments were 
sium oxide and acidic alumina. Magnesium examined using the phase contrast micro- 
oxide and basic alumina were most effective scope (PCM) and the scanning transmission 
for removing chrysotile from suspension by electron microscope. The study concluded 
contact filtration.** that by applying a multiplication factor to 

A study on the use of asbestos-reinforced routine PCM counts, the regulatory assess- 
plastics in fire and high heat environments ment of the particle content on personal air- 
concluded that asbestos-reinforced plastics monitoring filters would be more accurate.’* 
may solve many of the problems created by The Société Nationale de l‘Amiante con- 
burning and smoldering plastics in build- tinued investigating the use of phosphorus- 
ings and mass transit vehicles. Several fac- rich coatings to reduce the harmful effects 
tors considered were the dependence of of asbestos. For a surface modification to be 
flame retardancy and heat resistance on the effective, the coating must penetrate the 

asbestos content of the plastic, the increas- fiber bundle and coat individual fibrils, the 

ed use of competing reinforcement and coating must be durable enough to undergo 
filler materials, and the rapid change in processing and remain intact through the 
plastic compositions as technological devel- product life, the coating could not alter the 
opments were made."* fiber grade or processing characteristics, 

In studies of asbestos, regression analysis and the cost must be low enough to ensure 
commonly is used to correlate the number that modified chrysotile would be cost com-
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petitive with asbestos substitutes.” O coupationns ational Safety and Health Administration. 
A process was developed to convert  thophyllite, and Actinolite. V. 52, No. 83, Apr. 30, 1987, 

-containing waste into a harmless _ Pp. 15722-15723. 7 
asbestos-contain & was . 7Stockton Record. Asbestos Mine To Shut Down. Dec. 9, 
glass. The asbestos-containing waste was _ j97. 
fed into a modified glassmaking furnace, P Industrial Minerals (London). Quebec Government To 

‘ * . ay for Asbestos Corp. No. 232, Jan. 1987, pp. 9-10. 
. where it was incorporated into the molten ®Mining Journal (London). Canada Launches Asbestos 

glass at a temperature of 1,400° C. The glass R&D. V. 308, No. 7921, June 12, 1987, p. 450. 
was reported to be nontoxic and safe even if July 31,1987 Be From Asbestos. V. 309, No. 7928, 
broken or melted. Disposal using this tech- HU, S. Embassy, Johannesburg, Republic of South Afri- 
nique was cost competitive with landfil] ca. South African Minerals Highlights: The Month in 
dish © LA d P thod for deri Review (April). State Dep. Airgram 881, May 1987, 3 pp. 
isposal. second method for rendering 12Industrial Minerals (London). Asbestos-Cement Pro- 

asbestos harmless was developed at the duction Increases. No. 289, Aug. 1987 » D. * Meo Fil 
* an . allman, D. N., and J. E. Pahlman. iltration Risoe Research Center in Copenhagen, Den- Research. BuMines IC 9138, 1987, 32 pp. 

mark. Ammonium sulfate at 260° C was 14Asbestos. Using Asbestos Reinforced Plastics May 
decompose the a 19 Reduce Loss of Life. V. 2, No. 2, lst quarter 1987, pp. 4-5. 

used to P e asbestos 15Wylie, A. G., R. L. Virta, and J. M. Segreti. Character- 
——_———- ization of Mineral Population by Index Particle: Implica- 
1Physical scientist, Branch of Industrial Minerals. tion for the Stanton Hypothesis. Environ. Res., v. 43, 1987, 
Federal Register. Environmental Protection Agency. PP. 427-439. ; 

Asbestos Abatement Projects; Worker Protection; Final *6Snyder, J. G., R. L. Virta, and J. M. Segreti. Evalua- 
Rule. V. 52, Nos. 36-37, Feb. 25, 1987, pp. 5618-5650. _ tion of the Phase Contrast Microscopy Method for the 

: 3______ Environmental Protection’ Agency. Asbestos- Detection of Fibrous and Other Elongated Mineral Partic- 
Containing Materials in Schools; Final Rule and Notice. | ulates by Comparison With a STEM Technique. Am. Ind. 
V. 52, No. 210, Oct. 30, 1987, pp. 41826-41905. Hyg. Assoc. J., v. 48, No. 5, pp. 471-477. 
4——-. National Bureau of Standards. National Volun- “Griffith, J. Surface Modified Minerals. Ind. Miner. 

tary Laboratory Accreditation Program; Bulk Asbestos (London), No. 241, Oct. 1987, pp. 23-43. 
Analysis, Etc. V. 52, No. 206, Oct. 26, 1987, pp. 39977-39978. 18Ceramic Industry. Scrap Glass Helps Handle Waste 
_5——-. Environmental Protection Agency. Asbestos- Asbestos Hazard. V. 129, No. 2/A, Aug. 1987, p. 9. 
Containing Materials in Schools; Announcement of Inter- 19Furopean Chemical News. ECN Technology. V. 49, No. 
im Laboratory Quality Assurance Program. V. 52,No.171, 1304, Dec. 14, 1987, p. 26. . 
Sept. 3, 1987, pp. 33470-33471.
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