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EXECUTIVE S Y 

On June 20, 1986, the Occupational Safety and Health 
~dministration (OSIVb) published a final rule titled wOccupational 
Exposure to Asbestos, Tremolite, Antkophyllite, and ~ctinolite; 
Final Rules*" The regulation, which was amended in September 1988, 
established exposure limits for asbestos and the nolaasbestifom 
varieties of the amphibole minerals actinolite, tremolite, and 
anthophyllite ( A T & A ) .  In addition, under the OSm regulation, all 
products containing a specified concentration of these rninerals 
must be labelled as having a constituent that is a carcinogen. A 
fourth administrative stay granted by OSI1;A in the application of 
the regulation to AT&A is due to expire on November 30, 1990. 

A study was undertaken by the Bureau of Mines in April 1989 
in an effort to contribute to OSHA" final asbestos standard. The 
Bureau analysis questions whether OSHA has conclusively 
demonstrated a health risk associated with AT&A and, eonseqently, 

. that these minerals should he regulated at all given that no 
discernible net benefits will result. The Bureau study has also 
identified a basic inconsistency between 0SEtA8s definition of 
asbestos and its asbestos standard, The regulation will result in 
economic impacts on several minerals industry sectors and major 
technical and legal uncertainties which will affect the economic 
performance of the domestic minerals industry. 

With few exceptions, the OSHA asbestos regulation does not 
apply to the mining industry because mining and milling operations 
are regulated by the Mine Safety and Health Administration ( N S H A ) .  
Given OSI-IA" present regulation, however, mineral producers must 
infom their customers of the AT&A content of their prodezc"cs, 
Because nonasbestifom amphiboles are very conunon in nature and 
occur in a variety of geologic environments, a large number of U, S ,  
mineral producers will have to sample and test their products- On 
this score, confusion and uncertainties in the minerals industry 
have resulted because of OSIUl" lack of guidance on an acceptable 
bulk sampling procedure- 

Businesses that use mine and mill products in their production 
processes must adhere to provisions of the OSIIA regulation. 
Inc luded  are major sements of the minerals industry, such as 
smelters, as well as other consumers of mineral products such as 
ready-mix concrete plants, and bulk eonunsdity transfer facilities, 

The economic impact sf the OSllA regulation is expected to be 
greatest on the aggregates industry, Due to product liability 
considerations, it is expected that preliminary deposit evaluation 
and deposit sampling of some kind would have to be done at about 
1,325 quarries, or one f o u r t h  of the crushed s tone  quarries in t h e  
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United S t a t e s ,  Ik is es t imated  t h a t  about 780 q u a r r i e s ,  o r  15 
percent  of U , S ,  q a r r i e s ,  would need t o  conduct d e t a i l e d  t e s t i n g ,  
The annual ized c o s t  of p r e l i m i n a w  d e p o s i t  eva lua t ion  and d e p o s i t  
sampling of t h e  1,325 m a r r i e s  is est imated a t  $22 m i l l i o n .  T h e  
d e t a i l e d  t e s t i n g  component o f  t h i s  c o s t  e s t ima te  p e r t a i n s  t o  only 
4 3 5  of t h e  1 , 3 2 5  qszrries, o r  nine percent  of U-S, w a r r i e s .  
~ i g n i f i c a n t l y ,  the Bureau a n a l y s i s  concludes t h a t  t h e  remaining 3 4 5  
of t h e  7 8 0  q u a r r i e s  subject t o  d e t a i l e d  t e s t i n g ,  o r  seven pe rcen t  
of a11 U,S, cp-larries, would be f i n a n c i a l l y  unable t o  a f f o r d  the 
c o s t  of the  requi red  d e t a i l e d  t e s t i n g  because of t h e i r  s m a l l  s i z e .  
These q u a r r i e s ,  which produced an est imated 16.6 m i l l i o n  t o n s  i n  
1987 valued a t  $72.5 m i l l i o n ,  f . oeb .  p l a n t ,  could be fo rced  to 
c l o s e ,  S a l e s  l o s s e s  i n  t h e  aggrega tes  indus t ry  a r e  p o s s i b l e  and 
would be cont ingent  on t h e  a v a i l a b i l i t y  and c o s t  of material t h a t  
is e s s e n t i a l l y  f r e e  of'ATfA and t h e  l i a b i l i t y  concerns a s s o c i a t e d  
with u s i n g  products con ta in ing  AT&A. 

It is est imated t h a t  t h e  domestic t a l c  indus t ry  cou ld  l o s e  up 
t o  $12 m i l l i o n  i n  s a l e s  over  a  pe r iod  of  seve ra l  y e a r s  because of 
s u b s t i t u t i o n  a r i s i n g  from product  l i a b i l i t y  concerns of  consumers. 
The i r o n  o r e  indus t ry  could  l o s e  s a l e s  of minor amounts of  o r e ,  i n  
t h e  form of d i r e c t  sh ipping  o r e  and concent ra tes ,  and t h e  s t e e l  
i n d u s t r y  would have t o  monitor exposed employees a t  s i n t e r  p l a n t s  
and a t  some b l a s t  fu rnaces -  

The OSEFA r e g u l a t i o n  sets a precedent  i n  t h e  r e g u l a t i o n  of 
a s b e s t o s ,  If MSWA, which does n o t  c u r r e n t l y  r e g u l a t e  AT&A as 
asbes tos ,  fol lows OSPLA i n  t h e  upcoming rev i s ion  of i ts a i r  v a l i t y  
r e g u l a t i o n s  f o r  mines, t h e  o v e r a l l  impact on t h e  mining i n d u s t r y  
would be f a r  more s i g n i f i c a n t ,  For example, 31 p e r c e n t  of  1987 
U.S, copper mining capac i ty  could  be a f f e c t e d  given t h e  geology of 
t h e s e  d e p o s i t s ,  

The OSWA asbes tos  r e g u l a t i o n ,  which xay be unnecessary given 
no concPusive evidence of any r e s u l t a n t  hea l th  b e n e f i t s  and which 
c o n t a i n s  minera logica l  errors i n  i t s  d e f i n i t i o n s ,  w i l l  r e s u l t  i n  
cons ide rab le  c o s t s  t o  the domestic minera ls  indus t ry  i n  ways t h a t  
t h e  agency d i d  not  cons ide r  i n  its fo rnu la t ion .  In t h e  eoneluding 
s e c t i o n ,  recornendat ions  a r e  o f f e r e d  t o  OSItA i n  an  e f f o r t  t o  
c o n t r i b u t e  t o  a  r e g u l a t i o n ,  if one is needed, t h a t  can be more 
a p p r o p r i a t e l y  appl ied  t o  t h e  minera l s  indus t ry ,  



INTRODUCTION 

On J u n e  20,  1986,  the Occupational S a f e t y  and Wealth 

~ d m i n i s t r a t i o n  (OSHA) published a f i n a l  rule titled mOccupational 

E q o s u r e  t o  Asbestos, ~ r e m o l i t e ,  AnthophyLIite, and Ae-tinoli te;  

Final Rules ts  (451. m, 22612). The r e g u l a t i o n ,  which was 

amended i n  September 1988 (53 Fed, Re_q. 35610), e s t a b l i s h e d  

exposure l i m i t s  f o r  a s b e s t o s  and t h e  n o n a s b e s t i f o m  v a r i e t i e s  of 

t h e  amphibole minera ls  a c t i n o l i t e ,  t r e rno l i t e ,  and a n t h o p h y l l i t e  

(AT&A) .' I n  a d d i t i o n ,  under t h e  r e g u l a t i o n ,  a l l  p roduc t s  con ta in ing  

a s p e c i f i e d  concen t ra t ion  of t h e s e  minera ls  must be l a b e l l e d  as 

having a constituent that is a ""cancer and lung disease hazardn 

(51 m. 22599, 22736) , 2  

In response to the r e g u l a t i o n ,  a  domestic tale producer  f i l e d  

a p e t i t i o n  i n  the U.S. C o u r t  of Appeals for the Second Circuit 

challenging the portion of the regulation pertaining to AT&A. The 

case was transferred to the U . S ,  Court of Appeals for the D i s t r i c t  

of Columbia C i r c u i t ,  

O n  J u l y  18, 1986, in response t o  submissions from the t a l c  

company, trade associations, and the National Institute f o r  

 h he n o n a s b e s t i f o m  varieties of the amphibole minera ls  
actinolite, tremolite, and anthsphyllite will be referred to as 
"AT&As-in this report. 

2 S e e  Appendix A f o r  a more detailed description o f  the 

provisions of the regulation, 

a 



occupational Safety and Wealth ( N I O S H ) ,  OSEVI granted a temporary 

stay of nine months in the application of the regulation to AT&A, 

This administrative stay was subsequently extended three times and 

is due to expire on Novewer 30, 1930 (54 m, 30704 ) ,  

During the stay, OSPIA is enforcing its 1972 asbestos rule, 

which is less stringent than the 1986 regulation. The 1972 

regulation, however, specifically defined AT&A as asbestos. Since 

OSHA admitted in a 1984 proposed rule that its 1972 asbestos 

definition was mineralogically incorrect, and that it was the only 

governmental agency to regulate AT&A as asbestos 

( 4 9  @, - 1 4 1 2 2 1 ,  the agency is paradoxically perpetuating an 

error that it previously acknowledged, 

Due to the presence of AT&A in many ore types, the domestic 

minerals industry could be adversely impacted by the June 20, 1986  

OSIIA asbestos regulation, In an effort to contribute to any OSflA 

decision on AT&A, this study, undertaken in April 9 9 8 9 ,  evaluates 

0 S m 8 s  asbestos regulation in light of the agency" regulatory 

mandate, reviews evidence as to whether health benefits would 

result from the regulation, identifies and examines the 

inconsistency between 0S14Ags definition of asbestos and its 

asbestos standard, the technical and legal uncertainties this has 

imposed on the domestic minerals industry, and t h e  economic impac t  

on several sectors of the industry, The cost and market impact 

estimates were developed by Bureau analysts based on data obtained 



from the literature and conversations with experts i n  government, 

trade groups and unions. consultants and academe, industry- 

Implications to the domestic minerals industry of the possible 

adoption of the regulation by the Mine Safety and Health 

Administration (MsHA), o S m B s  sister agency in the ~eparfkent of 

Labor, are also analyzed, In the concluding section, 

recommendations are- offered to OSZIlh in order to contribute to a 

regulation, if one is actually needed, that can be more 

appropriately applied to the minerals industry. 

ANALYSIS OF BENEFITS FROM THE O S m  REGULATION OF WT&A 

OSHA's Requlatorv Mandate 

The Occupational Safety and Health Act of 1970 ( P - L .  91-596) 

was passed to assure safe and healthful working conditions in the 

United States, as far as possible. The Act charges the Secretary 

of Labor with promulgating safety and health standards to meet this 

objective. In a 1980 Supreme Court ruling (Industrial Union 

Department, A F L - G I 0  v, merican Petroleum Institute, 448 U.S. 661, 

65 L. Ed. Zd 1010, 100 S .  Ct. 2 8 4 4 1 ,  however, OSHA was required to 

find the existence of a significant safety or health risk under a 

current standard before issuing a new regulation and to demonstrate 

that a new standard would reduce or eliminate the risk, 

~pecifically, the Court stated that ". - Before he can promulgate 
any permanent health or safety standard, the Secretary [of Labor] 

is required to make a threshold finding t h a t  a place of employment 



a Unlike asbestos, ATSA rarely occurs in sufficient quantities in 

- deposits to be economically valuable by themselves, Miners are e v o s e d  to 

AT&A only when a deposit is mined for the recoveryeof other minerals, In 

most a f  the epidemiological studies, the authors noted that eqosure to 

other minerals such as quartz also occurs frequently and that saoking and 

previous work experience are other critical factors in the inteqretation 

of the health studies. 

In Minnesota, iron ore miners are exposed to-the amphibole ninerals 

ingtonite-grunerite, actinolite, riebeckite, and hornblende* 

Generally, the cummingtonite-grunerite and actinolite are elongate but not 

asbestifom, and riebeckite is nonasbestifom. W o  repoes suggest mat 
3. 

asbestifom riebeckite (crccidolite) and ferroactinolite are present in 

@snail amounts in parts of U e  deposit. 

Cla rk  & a, (1980) studied 249 vorkers w h o  were e q a s e d  to t a c o n i t e  

d u s t  for aver 20 years at the Reserve Mine operation, No synptoas 

characteristic a E  asbestos were reported, Lung disease was attributed to 

cigarette smoking and silicosis, Niggins & ale (1983) studied over 5,951 

workers at t h e  R e s e n e  Mine operation and f o u d  no association between 

mortality and e-osure to dust, Although the n er of d e a t h s  from lung 

- cancer  was L o w e r  than the control population and no raesothelioma cases 

vere observed, they cautioned t h a t  e v s s u r e s  to total dust, silica dust, 
- 

and f ibers  were Isw and t h e  average t i m e  since initial emosure was 

relatively s h o r t ,  Cooper & a, (1986) s tud ied  3 , 4 4 4  workers and f o n d  
' - -  - -  - 

e a t  the death rates were lover than the ccntrol populations for lung 

cancer and r e s p i r a t o q  t r a c t  cancer. Clark noted that e v o s u r e s  to 

amphiboles were unknown. 



South Dakota miners at the Homestake gold mine are e q o s e d  to 

cum~ingtonite-gmneriteI aetinobite, and hornblende, These amphiboles are 

- elongate but not asbestifam, Gillam (1975) reported excess deaths and 

r e s p i r a t o q  malignancies among a study group sf 4 3 9  workers, He 

attributed the malignant disease to these amphiboles, with cigarette 

smoking as a possible cofactor and the nonmalignant disease to amphiboles 

and possibly free-silica dust, Swent & a.J. (1976) refuted the study, 

indicating that NIOSH had underestimated $he amount of snaking, that most 

of the nonmalignant disease reported as asbestosis by NIOSK was classified 

as silicosis on death certificates, and that exposures to silica were 

above standards In the past, McDonald & a. (1978) studied 1,321 
employees wjth over 21 years of service with Homestake, Although there 

was an elevated death rate for respiratoq cancers and pneumoconiosis, 
2, 

exposuk& to silica rather than asbestos was suggested as the cause. Brom 

& 1. (1985a, lidib) studied 3 r 1 2 8  miners at Honestake. Lung cancer 

deaths were s i s l i l a r  to those of the control papulation. Respirato~y 

diseases vere  attributed to expasure to free silica, The Brom r e p o r t  was 

eontested by one e e a u t k ~ r  because of tbe control group used, difficulty in 
b 

diagnosing the diseases, and ignoring the latency period of 

asbestos-related diseases. 

In New Usrk, talc miners  are e q o s e d  to anthophyllite and tremalite, 

These minerals are gionga te  but not asbestifom. Brom and Wagoner (19801 

examined 398 workers who had worked f a r  Gouverneur T a l c  CB, between 1 9 4 7  

and 1 9 5 9 -  Th@y found excess d e a t h s  from lung cancer and n o m a l i g n a n t  

disease. Several of the workers who died of lung cancer. however, had 

corked at Gouverneur Talc for less t h a n  one year .  It was  l a t e r  shorn that 

er sf workers who smoked was greater than expected for a 



blue-collar work fo r ce  (Garble & &., 1979). Stille and Tabershav ( 1 9 8 2 )  

e x a m i n e d  records on 655 workers and concluded that t h e  n er of overall 

- deaths and deaths attributed to lung cancer were not significantly greater 

than the control group, 

In Labrador, iron ore miners are exposed to cumingtonite-grunerite 

and anthophyllite, which are nonasbestifom although some elongated 

particles are present. Edstrom and Rice (1982) examined radiographs foe 

2,455 workers with three or more months of employment. They found 

patterns consistent with pneumoconiosis in 46 of.the workers. They also 

indicated that some workers shoved asbestotic symptoms although it w a s  not 

mentioned in a later report s arizing t h e  findings (CAittai & d,, 

9983). A later review of 61 of the radiographs indicated that sy;sgtoms 
L 

w e r e  consistent with silicosis, ;iderosis, ar a mixed-dust pneunoconiosis 

.and not suggestive uf asbestosis. 

Relatively few animal studies 06  the nonasbestifom amphiboles have 

been conducted. P o t t  (1974) injected a primarily nonasbestifom 

actinolite intraperit~neally into laboratoq rats and obserred no t u o r s ,  

Smith (1979) implanted both asbestifom and n o n a s b e s t i f o m  tremolite into 

hamsters, %wo samples contained 50 percent and 90 percent nonasbestifsm 

tremolite, one sample contained ac icu la r  tremolite cleavage f ragments ,  and 

t w o  samples were asbes t i fom.  No tuncrs were observed w i t h  t h e  primarily 

nonasbes t i f om tremolite samples, ors were obselrved w i t h  the 
- 

asbes"cifo9m samples, - Wagner & a. (1969, 198%) i n j e c t e d  t w o  

n o n a s b e s t i f o m  and one a s b e s t i f o n  tremolite samples into the pleural 

vity of rats, ors were observed w i t h  a s b e s t i f o m  tremolite s a n p i e s ,  

No tumors were observed v i t h  the n o n a s b e s t i f o m  tremolite s a c p l e s .  



ÿ in ally, Stanton (1981) implanted two t a l c  samples that c o n t a i n e d  

30 percent to 5 0  percent nonasbes t i forn  t r e m o l i t e  i n t o  t h e  p l e u r a l  

- c a v i t i e s  of r a t s  and observed no excess  tumors with these  samples, 

a q ,  t h e  health cornunity appears t o  be  s p l i t  a s  ts t h e  r i s k  

"chat e q o s u r e  t o  n o n a s b e s t i f o m  amphiboles poses.  T h e  lack  of cont ' rol  

over  f a c t o r s  o t h e r  t h a n  exposure t o  amphiboles, s u c h  a s  snoking h i s t o r y ,  

appears  t o  confound d a t a  i n t e r p r e t a t i o n .  The r e s u l t s  of animal s t u d i e s ,  

however, sugges t  t h a t  t h e  n o n a s b e s t i f o m  amphiboles may n o t  be bealth 

hazards. Because arguments can be made both  for and a g a i n s t  h e a l t h  r i s k s  

a s s o c i a t e d  with exposure t o  n o n a s b e s t i f o m  amphiboles, there is an obvious 

need f o r  f u r t h e r  study in this area. To date, therefore, 0Sm has  not 

conclusively demonstrated a hea l t h  r i s k  associated with n o n a s b e s t i f o m  
L 

amphiboles, 

To i n v e s t i g a t e  t h e  extent to which O S I f A  had aeasured  l e v e l s  of AT&A in 

the worQlace, and therefore whether the agency had met its mandate of 

f ind ing  a perceived risk before promulgating its regu la t ion ,  the Bureau sf 

Mines f s m a l l y  rewested OSm inspection data from 1% f ou r -d ig i t  i n d u s t r y  

S I C  codes representing industries believed to handle mater ia l  that could 

contain A T & A . ~  The data received represent OSHA's sampling effort f o r  

codes include Highway and Street ~ o n s t r u c t i o n ,  
Except Elevated Highways ( S I C  l6il),  ridge, Tunnel, and ~ I e v a t e d  ~ighway 
Constmction (162%), Paints, varnishes, Lacqe r s ,  Enaaels, and Allied 
Products ( 2 8 5 1 1 ,  T i r e s  and Inner  e s  (3011), Concrete Block and Brick 

Concrete Products, Except Block and Brick (32721 ,  ~eady-~ixed 
( 3 2 7 3 1 ,  Lime ( 3 2 7 4 1 ,  S t e e l  Works, Blast mrnaces  (Including Coke 

and R o i l i n g  Mills (33121, Primary Smelting and Refining of Copper 
(33311 ,  and primaq Smelting and ~efining of Nonferrous ~etals, Excep t  
Copper and A l u i n m  ( 3 3 3 9 3 ,  



""asbestos (all. darns)" in these industries during t h e  per iod O c t o b e r  1 9 8 3  

through A p r i l  1989. No personal sazplesp4 which is the t y p e  required of 

employers under the provisions of the r e p l a t i o n ,  were taken in six 0 5  

these i n d u s t q  groups:  the t%o c o n s t r z n c t i o n  g roups  ( S I C  1611 and P 0 2 2 ) ,  

ready-mixed concrete, hime, and the two smelting groups (SIC 3331 and 

3 3 3 9 ) -  

Only 47 personal samples were taken by OSKA i n  t h e  f i v e  o t h e r  industry 

groups  over  t h e  hive-year pe r iod .  Of t h e s e  samples,  o n l y  f i v e ,  o r  

11 p e r c e n t ,  taken a t  1 8  operations exceeded t h e  action l e v e l  of  t h e  

proposed r e g u l a t i o n .  nJo of t h e  five samples were nceilingH samples, 

which are measured over a 15-minute period instead of an eight-hour 

time-weighted average, and represent a short, perhaps sudden exposure 
)r 

rather than ewosure over an eight-hour shift, In addition, at least one 

.of the five samples that exceeded the action level was for asbestos, 

rather than ATLA, 

aPy, OSiSA has n o t  fulfilled its mandate to conc lus ive ly  

demonstrate a health risk from AT&A before promulgating a regulation, The 

ecquivocal nature of the health literature and -gke inadequate amount of 

sampling done by OSW91 in some i n d u s t q  groups where AT&A could be present 

render the b e n e f i t s  o f  suck a r e ~ l a t i o n  qr~estionable at the present t i n e ,  

. - - - - -  

s one in which a n e a s u r i n g  device is attacked to a 
worker over an eight-hour period to measure the workerPs e ~ o s u r e  d u r i n g  a 
work shift, 



BEFINITTON OF ASBESTOS 

in its 1 9 8 6  regulation, OSEIA defined asbestos as  ""chryso t i l e ,  aeesi te ,  

crocidolite, txemolite asbestos, anthophyllite asbestos, actinolite 

asbestos, and any of these minerals t h a t  have been chemically treated 

and/or alteredM "(51 m. . 22733). This seemingly circuf ar definition 

of aqasbestosw as . , t r e m o l i t e  asbestos, a n t h o p h y l l i t e  asbestos, 

a c t i n o l i t e  a s b e s t o s  . . ." confounds t h e  issue of what constitutes 

asbestos. 

OSHA's definition of a fiber as "a particulate f o m  of asbestos, 

trenolite, anthophyllite, or actinolite, 5 micrometers or ionger, with a 

length-to-diameter ratio of at least 3 to 1" (51 22733) is not 
I. 

consistent w i " c  hits mineralogical definition of asbestos because 

nonasbestifom particles can be classified as asbestos given this 

definition. Ninerals such as feldspars, wollastonite, and pyroxenes 

L m i c a l l y  cleave into fraqnzents w i t h  aspect, or length-to-dianeter, ratios 

of 3 to P or greater and will incorrectly be identified as AT&& based on 

aspect ratio a lone ,  ~dditionally, t h e s e  minerals will be identified as 

asbestos if only aspect ratio is used in OSWblJs analytical procedure, 

ct, or length-to-diameter, r a t i o  criterion to its 
fiber definition to e o n f o m  with the practice f N I ~ S H ,  the a e r i c a n  
Industrial Hygiene Association, and t h e  U-S, Lic Wealth Sen ice ,  Use 
of  the 3 to 1 aspect ratio originated in the U n i t e d  Xingdom when three 
asbes tos  manufac tu re r s  a r b i t r a r i l y  selected it to facilitate the counting 
o f  asbestos particles by optical microscopy (Dupre, 1984), This can work 
".re11 h an envi ronnent  characterized by a h o w  sample population, such as 

t e x t i l e  mill where asbestos is woven into cloth, hut is extremely 
isleading in a less restricted e n v i r o m e n t  such  as n i n e r a l  p r o d u c t i o n  

where a g r e a t e r  variance sf material t m e s  i s  c o w o n ,  



A mineralogically correct definition of asbestos accord ing  to Bureau 

of H i n e s  exper ts  is: 

a t e r n  applied to six naturally occurring serpentine- 

and amphibole-group minerals that are eqloited 

camercially berause they c q s t a i i i z e  into long, thin, 

f l e x i b l e  f i b e r s  t h a t  a r e  e a s i l y  s e p a r a b l e  when crushed 

o r  p rocessed ,  can  be woven, are r e s i s t a n t  t o  h e a t  and 

chemical  a t t a c k ,  and are  good e l e c t r i c a l  i n s u l a t o r s .  

The s i x  s e r p e n t i n e -  and amphibole-group ninerals 

c s v o n l y  referred to as asbestos are chqsotile, 

gsuaerite asbestos (amosite), r iebecki te  asbestos 
A - -  (croeidolite), anthophyllite asbestos, tremolite 

asbestos, and actinolite asbestos. men viewed under 

light nierascopy, these asbestos particles tpieally 

possess a s p e c t  ratios ranging from 28:1 to 100:1 or 

higher for p a e i c l e s  longer than 5 uzn and widths  of 

8.5 u or less and have two sr more of the follaving 

characteristics: bundles of parallel fibers, fibers 

with splayed ends, matted masses of individual fibers, 

and curved f ibers ,  

It follows from t h i s  mineralogical definition and the characteristics 

of asbestos that the- 3 to I aspect ratio c r i t e r i o n  a lone  s h o u l d  not b e 2  

used ta classify a particle as asbeseas as suggested by OSm in its f i n a l  

In addition to aspeet,ratio, analysis of a sample s h o u l d  include a 

search f o r  the presence of' the characteristics listed above. 



if OSW decides t o  c o n t i n u e  i t s  practice of on ly  c o n s i d e r i n g  aspect 

ratio* t h e  1 to 1 criterion is acceptable for phase c o n t r a s t  nicroscrpy it 

- it is applied to a l l  occupational settings where asbestos, as d e f i n e d  

above, is p r e s e n t  in the crude form, where  a s b e s t o s  o r  asbestos-containing 

materials are intentionally used in a manufacturing p r o c e s s  to enZlanee t h e  

p r o p e r t i e s  of a  p roduc t ,  and where a sbes tos -con ta in ing  p r o d u c t s  a re  used 

o r  a r e  be ing  removed. The 3 t o  1 a s p e c t  r a t i o  is a c c e p t a b l e  under these 

c o n d i t i o n s  because low a s p e c t  r a t i o  f i b e r  bundles  f r e q u e n t l y  a r e  observed 

i n  t h e s e  occupa t iona l  s e t t i n g s  and a 3 t o  1 a s p e c t  r a t i o  h a s  been 

d e n o n s t r a t e d  t o  e n s u r e  t h e  h e a l t h  of workers e n c o u n t e r i n g  a s b e s t o s  i n  t h e  

work environment. An a s p e c t  r a t i o  c r i t e r ion  of 10 to 3. should be used 

under a l l  other conditions because  it has  been s h o w  t o  adequately 

distinguish between a s b e s t i f o m  and nonasbestiforrn amphibole p a r t i c u l a t e s .  
% 

In its final a l e ,  OSKA 

acknowledges t h a t  some paeicles with an aspect ratio of 
less t h a n  10 to % or 5 to I are not asbestos fibers, but 
OSm does n o t  r e g a r d  t h i s  a s  a def ic iency in using t h e  3 
t o  I d e f i n i t i o n ,  A s  noted, t h e  3 to I aspect ratio has 
been successfully used for yea r s .  I n  addition, changing  
the ratio t o  5 t o  I o r  g r e a t e r  a s  sugges t ed  by some 
cementers, would mean that OSIIA would have to change the  
p a n l i t a t i v e  risk as ses smen t  and f e a s i b i l i t y  f i n d i n g s  
(51 . 226811, 

Thus, OSKA apparently refused to remedy the definitional problem 

- associated with its regrrlilation because do ing  SO w o U f d  i n v o l v e  leiiising 

prev ious  risk and feasibility analyses, The agency s h o u l d  the re fa re  

reconsider i t s  use s f  the aspect ratio criterion and bake its d e c i s i o n  on 

fac tors  other than convenience, 



C E N E M L  ECONOMIC IMPACT ON "SIWE N I N E a L S  INDUSmy 

OF THE OSIiA R E G U U T I O N  

fa its f i n a l  economic impact assesssent, OSm analyzed "primary 

m a n u f a c t u r i n g ,  secondary manufacturing, a u t o n o t i v e  brake and c lu tch  

r e p a i r ,  sh ipbui ld ing  and s h i p  r e p a i r ,  and c o n s t r u c t i o n m  ( 5 1  Fed. 

22650), a p p l i c a t i o n s  t h a t  use c h r y s o t i l e .  However, t h e  agency d id  n o t  

s p e c i f i c a l l y  address  impacts  on t h e  minerals i n d u s t r y ,  whose products 

sometimes contain AT&A, By not doing so, OSHA may be unaware of p o t e n t i a l  

unin tended impacts of i ts  a s b e s t o s  s t andard ,  To c o n t r i b u t e  to more 

effec"eive r e g u l a t a q  rulemaking, the Bureau of ~ i n e s  bas assessed "crhese 

impacts, the results of which are presented below* 

With few exceptions, the OSKA asbestos r e p l a t i o n  does not apply  to 

the m i n i n g  industry because minerals producers are generally regulated by 

WEIA under " r e  Federal Hine Sa fe t y  and Health Act of 1997 ( P E L e  95-264) ,  

or Mine Act, The minera l s  p rocess ing  industq, however, is suPaject to the 

O S m  asbestos regulation under the authority 06 the ~ ~ c u p a t i o n a l  Sa fe ty  

and Health Act of 1970 (P,L, 91-596), ar OSH Act, In 1979 m e s e  I w o  . 

Bepaement  of or agencies settled j u r i s d i c t i o n a l  mat ters  emanating from 

Meir  legislative mandates in an interagency agreement (44 

2 2 8 2 7 ) .  The Hine  A c t .  administered by MSHil, gene ra l ly  applies to n i n e  

sites and nilling o p e r a t i o n s ,  The OSH Act governs nines and m i l l s  where 

provis ions  of t h e  Mine Act do n o t . c o v e r  or apply to occupational s a f e t y  

nd health hazards on these sites, such as hospitals an mine s i t e s ,  or 

where the re  are no MSEW s b n d a r d s  r e l e v a n t - t - 6 - a p a r " i i c u l a r  condition on a 

nine or sill site. 



~iiling processes regulated by MSIlA include crushing, grinding, 

pulverizing, sizing, concentrating, washing, dr)ring, roasting, 

- pelletizing, s i n b e r i n g ,  evaporating, calcining, k i l n  treatment, sawing and 

cutting stone, heat expansion, retorting, leaching, and b r i q u e t t i n g ,  

Disputes regarding what constitutes milling are resolved between the two 

agencies to "reflect Congress8 i n t e n t i o n  . . . of i n c l u s i o n  of a f a c i l i t y  

w i t h i n  t h e  coverage of t h e  Mine A c t s 1  ( 4 4  Fed, . 2 2 8 2 8 ) .  

OSHA a u t h o r i t y  a p p l i e s  t o  gypsum board p l a n t s ,  b r i c k ,  c lay  p ipe  and 

refractory p l a n t s ,  ceramic p l a n t s ,  f e r t i l i z e r  products ,  asphalt-mixing 

p l a n t s ,  concrete ready-mix o r  batch plants, custom stone finishing, 

smelting, electrowinning, and refining, 

Desp i t e  the fact that t h e  OSMA asbes tos  r e v l a t i o n  does n o t  p e r t a i n  t o  

mining and milling o p e r a t i o n s ,  it will affect the bus inesses  that consme 

mine and nil1 products in their production processes, This includes major 

sements of the minera ls  industry, such as smelters, as well as ather 

consuers of mineral products, such as ready-mix concrete plants. Bulk 

comnodity t r a n s f e r  facilities such as receiving docks, pee storage yards, 

barge t emina ls ,  and railr-ad freight yards could also be impacted by the 

regulation, Mineral prod,_ers must be concerned with the ATGA content sf 

t h e i r  products since cansuers sf mineral products w i l l  likely demand to 

h o w  the AT&A content sf t h e  m a t e r i a l  t h e y  purchase from minera l  producers  

to protect themsel.ves.against product 1 i ; r b i b i t y  suitsa - 

* 

The s e v e r i t y  of the problem becomes e v i d e n t  upon consideration sf the 

geologdr o f  t h e  united S t a t e s  and the likelihood of  the occurrence of 



A T L A ,  AT&A may be found in h y d r o t h e m a l l y  altered igneous rocks and in 

netamcrphic rocks, which constitute the bedrock of about 40 percent  of the 

- contiguous united States, In addition, weathering processes erode these 

rocks-and transport ATbA,  which then become p a r t  of t h e  s e d i m e n t a q  sock  

record or persist in s o i l s  and d u s t  [Dunn, 1989b), 

Due to the widespread occurrence of AT&A, air samples taken in mines 

and nanufacturing plants that use mineral products often show signs of 

AT&A; this is supported by MSXA analyses. Fifty two percent of 381 air 

samples taken at stone quarries and sand and gravel pits by MSHA contained 

AT&A in excess of the OS)fA "action levelm (0.2 fibers per cubic centimeter 

of air) .6 These levels were found at 45 percent of the 1 6 i  operations 

sanpled (Bailey, 1988)- As was described earlier, OSKA inspection data 
A 

ska~ly'contrast with MSKA data an AT&A air concentrations. The 

i n a d e w a t e  level of sampling done by OSm makes it difficult to generalize 

and may be indicative of the agency8s apparent lack of consideration o f  

minerals-related issues in its asbestos xufe making- 

The minerals industry and its customers are faced with problems, 

costs, and unceeainties steming from this neglect, Several specific 

pr~blems deserve discussion, First, r egu la t ing  some, but not all, 

n s n a s b e s t i f o m  amphibabes does not make sense from a chemical and physical 

perspective.7 Regulation of only three of these minerals results i n  

O13~m~s fiber definition is the same as OSm-, but FlSIIA perfaras more 
detailed analytical work to detern ine  the identity and physical 
characteristics sf a fiber b e f o r e * i s s u i n g  a cita$ion f o r  asbestos, 

7 ~ i v e  n o n a s b e s t i f o m  amphibole minerals that can occur in an asbestifom 
abit (actinolite, trernolite, anthophyllit~,- Tieheckite, and 

ingtonite-grunerite) are similar, being hydrous silicates w i t h  varying 
amounts of iron, magnesium, c a l c i u ,  and sodim, They are a l s o  s i m i l a r  
physically, exk ib i t ing  the trpical amphibole cleavage pattern, 



costly analytical procedures t o  determine the minera l  i d e n t i t y  and whether 

the mineral in westion is regvlated by OSiiA. Second. 05111's definition 

- of a fiber and the method of counting fibers in a sample, as  previously 

discussed, can cause materials other than AT&A to be counted i n  t h e  

analysis of a sample. This imposes an unnecessary regulatory burden on an 

operation. Thi rd ,  t r i g g e r i n g  o f  t h e  l a b e l l i n g  r equ i r emen t  when t h e  ATCA 

c o n t e n t  of a  p roduc t  exceeds  0 . 1  p e r c e n t  by weight  confounds t h e  i n t e n t  of 

t h e  r e g u l a t i o n ,  which is t o  l i m i t  t h e  a i r b o r n e  c o n c e n t r a t i o n  of t h e  

m i n e r a l s .  The sampling p rocedure  t h a t  a  m i n e r a l  p r o d u c e r  must c a r r y  o u t  

t o  c e r t i f y  t h a t  i ts p r o d u c t  c o n t a i n s  less t h a n  0 .1  p e r c e n t  ATCA is 

exceed ing ly  complex and c o s t l y .  The lack of a sampl ing  guideline by t h e  

regula tory  agency is one of the greatest contributors of uncertainty 

associated with the r e m l a t i o n ,  
F 

I n  s u m a q ,  minera l  producers w i l l  be affectedby t h e  proposed OSm 

regulation because t h e y  m u s t  i n f o n n  t h e i r  customers, who are directly 

regulated by O S U ,  of the AT&W content of 

amphiboles are very eornrnon 

their products, 

in nature and occur in a variety of geologic 

enviroments, @onsewently, a large n er of U,S, mineral producers w i l l  

t o  sample and t e s t  their products ,  

acceptable b u l k  sampling procedure and its definition of a f i b e r ,  which 

can r e s u l t  i n  false-positive a n a l y t i c a l  r e s u l t s ,  have created confusion 

- and uncertainties i n  the m i n e r a l s  i n d u s t q ,  



ECONOMIC I M P A C T  ON THE AGGXGATES,  TALC, AEiD 

IRON O m  k V B  STEEL INDUSTRIES 

A more detailed analysis was undertaken to identify and quantify 

specific econonic impacts of the OSHA re~lation on the aggregates, talc. 

and iron ore and steel sectors. These industries were singled out by 

Bureau of Mines comodity specialists and industry experts as industries 

that could be considerably impacted by the regulation. 

Six possible cost categories were identified far analysis after 

considering flow diagrams for mining, milling, and post-mill processing 

and deternining impact points likely to result from the requirements sf 

the ~ ~ ~ r e ~ l a t i o n  for the aggregates, talc, and iron ore and steel 

@industries. The cost categories include: product sampling and analysis; 

purchase of safety egaipment ( e , g , ,  respirators), enployee training, and 

medical s u m e i l l a n c e ;  product liability and.effeets on company i n s u r a n c e  

coverage; changes in production methods and effects on production rates; 

sales losses and reduction in market share; and mine closures and 

bankruptcy, 

C o s t s  were estimated by the Bureau of Mines based on data obtained 

- f r o m  t h e  literature and from conversations w i t h  82 experts i n  government, 

trade g m u p s  and u n i o n s ,  consultants and academia, and i n b u s m e  ' 1 n  

all cases, i t  is a s s u e d  that the estimated costs represent the - 

i n c r e n e n t a l  impact of the regulation of ATLA. In other words .  i t  is 

n t a c t e d ,  34 were from goverment (41 p e r c e n t ) ,  n i n e  
fron trade g r o u p s  and  unions (11 percent), seven from consulting f i n s  and 
acadenia (nine percent), and 32 from industry ( 3 9  percent). 



ass--ed r i k ~  ir2~lstrj is already c o n p l y i n g  with the portion of t h e  

r c w l r Z i c z  ria: vas not stayed and is, therefore, in effect. 

T h e  c:;-s cznsidered in the analysis are not necessarily additive 

because xc: r.2.l ai h e  a ~ p l y  ;a all three industries striied and to tte 

sane decree (ta3le 1). o r  e x a m p l e  the purchase of safety eqipcent. 
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e~lloyee tr~irring, and medica l  s u ~ e i l l a n c e  a p p l i e s  only t o  p l a n t s  

d i r e c t l : ~  r e ~ ~ l a t e d  by OSXA. nines and m i l l s  would therefore not be 

Impacted, s i a t ec ing  plants and blast furnaces in the steel industq 

m i g h t  be, 

The necessity for product sampling and analysis differs between 

industries. In %he aggregates i n d u s t r y .  Bureau analysts concluded that 

pits  and c ~ + r r f e s  would have to be extensively sampled in order to 

deternine --le XTLX content of their produc t s ,  whereas t a l c  p roduce r s  would 

need to u n c e x a i e  only modest saspling programs if the s t a y  is l i f t e d .  

Chan;es ;reduction nethods  and effects on production r a t e ,  s a l e s  

l o s s e s  a:d :e2~cti;n in market s h a r e ,  and mine c s u r e s  and h a m k n p t c y  



w e r e  n o t  e ~ l o r e d  i n  any d e t a i l  f o r  each of the t h r e e  m i n e r a l  s e c t z r s ,  

Hovever,  m a x i n u  sales l o s s e s  were approxiaated by estimating the n 

of h i ~ s  that nay be i cpac ted  by the regulation. 

Product  liability and e f f e c t s  an company insurance coverage a r e  costs 

that canno% be q u a n t i t a t i v e l y  e s t i m a t e d ,  b a t  a r e  p o t e n t i a l l y  ve ry  

s i g n i f i c a n t  given t h e  l i t i g i o u s  n a t u r e  of Aaerican s o c i e t y .  For exanple,  

Manvi l le  Corp., a f o m e r  a s b e s t o s  producer  t h a t  *dent i n t o  Chapter  11 

bankruptcy  due t o  t h e  f i l i n g  of about 30 ,000  a s b e s t o s  c l a ims  a g a i n s t  i t ,  

will pay an e s t i n a t e d  $2.5  b i l l i o n  over  t h e  next 26 years to settle t h e  

claims. The ongoing e q e r i e n c e  of a domest ic  t a l e  company s e n e s  to 

illustrate +he d r a s t i c  n a t u r e  of product l i a b i l i t y  costs. I n  a  b r i e f  
1 

Filed w i t h  the United S t a t e s  Coust of Appeals f o r  the D i s t r i c t  of Col 
a '  

i r c u i t  on A p r i l  2 7 ,  2989,  to l i f t  t h e  "abeyance pending agency 

r e c o n s i d e r a t i o n w  and f o r  n a  s t a y  pending j u d i c i a l  review,"  the coopany 

mainta ined  t h a t  because the a s b e s t o s  s t a n d a r d  

improperly treats nonasbestos minerals as i f  t hey  were 
a s b e s t o s ,  [its] economic viability has been, and is 
c o n t i n u i n g  t o  be, undemined  (and i r r e p a r a b l y  h a m e d )  
through l o s t  customers ,  l o s t  good w i l l ,  and l o s t  
i n s u r a n c e  coverage, a s  we19 a s  through a e  expense of 
having t o  defend i t s e l f  a g a i n s t  over 2 , 0 0 0  n a s b e s t o s w  
claims f i l e d  a g a i n s t  it (R,T. Vanderb i l t  v, OSKA eQ a*, 
1989), 

The f a c t  t h a t  a company has l o s t  its general liability i n s u r a n c e  coverage 

and is a defendant in nmerous personal i n j u q  cases as a r e s u l t  of a 

regulation, t h a t  i s  yet to be settled, dranatically demonstrates t h e  

p o t e n t i a l  severity of this impact on the minerals i n d u s t r y ,  



The aq5reGaces indust- consists of crtsshed s t o n e  and sand end ?ravel 

- producers .  % z e l % - i n a q  Bureau of K i n e s  estiaates i n d i c a t e  "chat. crdshed 

s t o n e  p r o d c c t i c h  c?called 1.22 billion short tans valued at 55 .6  b i l l i o n ,  

P ,o ,b ,  planc, in Isa8 ,  up from 1-20 billion tons valued at $ 5 - 2  billion in 

1 9 8 7 .  I n  1967, ez~loynent in the industry, not including office workers, 

was 68,645, accsreiag to WWd. (1988) statistics, In 1998, construction 

sand and gravel 2rzduction reached an estinated 881 million tons valued at 

$3.1 billion, do;% fron 896 million tons valued at $3.0 billion. In 1987, 

enplopent in t h e  industry, not including office.workers, stood at about 

35,200. 

Aggregates-2rod~cing operations would not be subject to the OSWA 
L 

regulation because, as indicated earlier, MSHA inspects pits and 

equarries. Cans--ers of aggregates, however, would have to adhere to the 

regulation and xould undoubtedly want to know the specific AT&A content sf 

the products L%ey use. It is assued that the aggregates producers  would 

have to i n f o =  &&eir customers of the AT&A content of t h e i r  p roduc t s ,  

presumably thrzush a  ater rial S a f e t y  Data Sheet, 

Recent legislation indicates the degree to which aggregates producers 

could be he ld  l i & l e  f o r  the c o n t e n t  af their produc t s ,  For  exanple, i n  

1986 a b i l l  was iwtzoduced in the County C o u n c i l  of P r i n c e  George*~ 

County, M a u l a n d  " f e r  t h e  purg4ose sf prohibiting the use  s f  

asbestos-beari~g assregate 



(County Council oh prince Geor5e" smunty, E a r y l a n d ,  2.986; 

emphasis added) . 9 

An analysis was done to es t ima te  the sampling costs t h a t  cmslsed s tor ,  

producers  cou ld  incur in order to d e t e r n i n e  the A T & A  c o n t e n t  of their 

produc"r . Bureau of H i n e s  analysts est imated that about 1 , 3 2 5  

qarries, or one fou&h of the quarries in the united S t a t e s ,  would be 

inpacted  by t h e  OSHA regulation given t h e  geology of domestic crushed 

s t o n e  d e p o s i t s  and the likelihood t h a t  ATbA can be found in them. Bureau 

a n a l y s t s  also estimated that about 780 o f  these quarries, o r  15 percent of 

all U.S. quarries, would need to have detailed testing ( i . e . ,  drilling) 

done. The cost sf preliminary deposit evaluation and detailed testing sf 

the 1,325 cquarries was estimated by the Bureau at $173 million. Because 

of the 6ubstantiai drilling cos ts  involved, it is assmed-  that companies 

would a n o e i z e  sone of these eqenditures, selecting ten and twenty year 

periods for anorgizing the two types of drilling programs assumed, and 

choosing a ten percent discount rate, the first-year cost to the i n d u s t r y  

would be $24  million, The annual cost Lor the next nine years would be 

$22 nillion, 

defeated due to a technicality, would have r e p i r e d  
that aggregates products contain less than one hundred p a r t s  per aillion 
by v o l m e  ( i , e , ,  a , o b  percent) of asbestos- Asbestos was defined as 
a c t i n o l i t e ,  amosite, anthaphyllite, chrysotile, crocidslite, or 
t r e m o l i t e ,  A task force convened by the County Executive de l ibe ra t ed  the 
b i l l  f o r  eighteen months and concluded that only the asbes t i fom varieties 
of these minerals should be recyulated, In addition, the t a s k  force 
grappled with t h e  sampling requirements of repfating to the 0-01 percent 
l e v e l  and questioned whether reliable and consistent measurements cou ld  be- 

ade an a satisfactory basis to enforce  the regulation, 

' V ~ e e  Appendix B for a more detailed explanation of the cos t  analysis, 



The detailed testing component of the c c s t  l e s c r i b e d  above p e r t a i - s  

only to 4 3 5  of the 1,325 guarries, or about 5:-e percent of U.S. 

- g a r r i e s ,  Of particular significance, the a n a i : ~ s i s  indicates "that. t k e  

re~aining 3 4 5  of the 9 8 6  quar r i e s  subject ts 5etailed testing, or seven 

~ e r c e n t  of all U,s, crushed stone qarries, ~ c a 1 3  k?e financially unable to 

a f f o r d  t h e  costs of the r e q u i r e d  detailed t e s t i n g  because of t h e i r  ssall 

s i z e .  II These q u a r r i e s  could be forced as a r e s u l t  of t h e  

burden imposed by the OSKA regulation. Stcne ;rcdzction from these 

qiarries in 1987 is  estimated a t  1 6 . 6  million tens valued at 

$72.5 million, f . o . b .  plant. 

S i n c e  the Bureau of Mines does not  c s l l e c ~  detailed i n f o m a t i o n  on t k e  

rcck tarpes that constitute sand and g r a v e l  descs i t s ,  the amount of A T & X  in 
(i 

L%ete d e p o s i t s  cannot readily be estimated. Cne e w e =  suggested that, 

given the r e g u l a t i o n ,  every sand and gravel deccsit in the United States 

wculd have to be examined at least at a curso- level at a minim- cost of  

$1,080 per deposit (Dunn, 1989a), Since there are ~ b o u t  5 , 8 0 0  sand and 

%rave l  p i t s  in the c o u n t q ,  a mininun cost for saz9ling would be an 

estiaated $ 5 - 8  million, 

lkosses in aggregates sales are possible and would depend on the 

availability and cost of material that is essentially free o f  AT&A as yell 

as t h e  potential l e g a l  liability associated v i r h  using products containizg 

h i g h e r  concentrations 06 these minerals- Given L!e  regional nature of 

iAZn the cost analysis, i 
producing in excess of 10 

estimated 4 4  

"tons in 

t was assuned that c n i y  
0 , 0 0 0  tons annually vcul 
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aggregates sarkets and the significance of transpcrt%t%on cost to t h e  

final price, some areas could have to *inportm a ~ p r e g a t e s  f r o n  sources 

- hundreds of m i l e s  from the market, Complex s u ~ f t l y  adjustsents involving 

quarries, transportation routes and methods, and consumers would 

u n d o b t e d l y  result in the long run, More severe zarket disruptions could 

occur  in the short run as producers and conscers adjust to the 

regulation. 

J n ~ a c t  on t h e  Talc Tndestrv 

Talc was produced in ten states from 25 sines i n  1988. Mine and m i l l  

employaent stood at 980 workers. Geological and industv repofis suggest 

that nonasbestifom amphiboles are present in trace to minor amounts in 

the working portions of six mines in four states, although it appears t h a t  

five mines would be affected by the OSWA regulation, Approximately 

351,005 tons of crude talc ore, valued at $5,599,000, were produced from 

these deposits in 1988, The estimated sales value of this ore was 

$28.8 n i l l i o n ,  or approximately 17 percent of total domes t i c  t a l e  s a l e s  of 

$119,5 nillisn ia 1988, 

Most tale producers  contacted by the Bureau did n e t  i nd ica te  that they 

would test talc reserves to the e ~ e n t  sat aggregate producers would, 

Therefore, sampling and analysis would be less c o s t l y  f o r  t h e  t a l e  

i n d u s t q  than f o r  the aggregates i n d u s t q ,  Sanpling and analysis for 

qality control and mine planning are routinely per lomed in the tale 

industry, and samples are analyzed f o r  asbestos and AT&A because of the 

asbestos controversy, A v ide  variation in saapbing and analysis pregrans  

as noted bet-deen companies, although most coapanies contacted c o u l d  not 

w a n t i f y  the costs of sampling and analysis because t h e i r  mining c o s t s  are 



not itemized, Bowever, one conpany estimated analysis c s s t s  at 

approxinately $ 2 0 0  per test. This company samples about t L r e e  t izes  a 

- month. Another conpany collects and analyzes samples whenever drilling is 

perfomed prior to blasting- Drilling is perfsmed on a 30-feo t  erid 

system. A third cozpany performs sampling at the mine s i t e ,  t3e p r i z a q  

cmshes,  the secondaq cnsber s ,  and the bagging operatisns for qdality 

control. 

-The major  inpact on the t a l c  i n d u s t r y  from the OSHA r e v l a t i o n  would 

be a loss i n  sales fron t h e  f i v e  impacted mines. Bureau a n a l y s t s  estizate .. 
t h a t  a l o s s  of about  60  p e r c e n t  of t h e  sales of talc fron these deposits, 

or about  $12*3 million, could be eqected over a period of a few y e a r s  as 

consuing industries sritched to alternative materials or AT&&-free talc, 

A ninimum of 140 workers could be affected by the OSWA regulation. One 

.producer stated t b c i  the 0Sm re~lation w i l l  force it to s h u t  dr in  its 

nine because of the loss of its customer base. Sales losses could also 

oceqr if t a l e  cansmers go out of business as a result of the C S F J  

regulation, CONSXB Research C o w ,  (1989) estimated t h a t  izpaczs on szall 

conpanies, employing fewer than 20 workers, in industries such as 

are, p s t t e q  produc t s ,  and hobby slip manufacturing csuld be 

severe, with closures possible. 

Some sales likely will be lost by the imps= market because i ~ p o ~ e d  

t a l c  would also have to be tested f o r  AT&A, I m p a r t s  accounted f o r  eight 

percen t  of a p p a r e n t  domes t i c  c o n s m p t i o n  in 1988, up fron five p e r c e n t  in 

1 9 8 7 ,  A lass in talc e q o r t  sales o f  about 120,000 tons valued at 

e . 0  nillion could occur if labelling is required. This represents a b o u t  - 

3 0  percent of total t a l c  exports  in 1988. Lssses in talc i z p o ~ ~  and 



- 
ex -zc r t  sales :auld iapact docestlc transportation and distribution 

. - ~ n c ~ s t r i e s  In a d 2 i t i o n  to talc producers and consuzers. For example, 

Bureau eccnc=ists e s t i n a t e  that about 115 direct jobs wsubd be lost in t h e  

trzns$cr=z,icn and wholesale industries i d  the above e ~ o r t  sales loss 

--P-". Ae--*-:ze, . a s  an ATbA mineral, is a desirable eozponent of talc p r c d u c r s  

.in scze 2;; l icat icns-  Consuers can expect higher prices for some 

v a r i e r i e s  zf sanita are, electrical ceramics, and paint if c o n s u i n g  

i n b s t r i e s  2eciCe to eliminate trenolitic t a l c  fro3 their products. The 

prclsccs  ill exhiSit different characteristics during manufacturing and 

the = a n z f a c = ~ z i n g  process will have to be modified to compensate for this 

chanse, F a r  e x ~ p l e ,  tremolitie talc is used in ceramics, Without 

t r e z c l i t e  2.3 L"1e f a m u l a t i o n ,  the ceramic will eaibit different 

shrinkace, zoisture adsowtion, and firing characteristics, Producers 

@ill have rs ckar.ge their manufacturing process and, in sone cases, the 

d e s i c n  ef z o l d s  20 conpensate for these differences, 

~ c a e s t i c  iron ore shipments increased Prom 5 2 , s  million s h o r t  tons ia 

1937 to zn e s t i z a t e d  67 .3  million short tons in 1988. Nanasbestifom 

a e ~ h i k o l e s  z r e  cs=on in same of the U . S .  iron ore nines, it is ewecte5, 

hovever, :::a= t he  OSEGl r e v l a t i o n  would not significantly icpact t h e  irca 

ore i ~ d c s t r y  because almost a l l  sf the iron ore produced in the United 

S t a t e s  is zelletized ( e , g , ,  about 95  percent in 9987) ,  a pyrometallurgical 

process  t k z t  a l t e r s  or destroys AT&A n i n e r a l s ,  Iron ore i s  a lmost  

exc fus ive i ;~  sePIetized at the mine s i t e ,  which is r e r g ~ l l a t e d  by MSFI;I and 

e r e f o r e  :at srrbject to the O S U  r e g l a t i o n ,  



er of n i n e s  s e l l  direct s h i p p i n g  ore and concentrates f o r  both 

@ steel and non-steel end uses ,  i n c l u d i n g  cement ,  heavy media, specialty 

- chemicals, agricultural products, pyrites, refractories, fluxes, and 

ballast, Sales of these products, i f  t h e y  contained A T & A ,  could  be 

impacted by t h e  O S W  r e g u l a t i o n ,  It is estimated that at l e a s t  e igh t  sf 

the 16 producers of d i r e c t  shipping ore and concent ra tes  in 1987 could be 

impacted by the OSPFA r e g u l a t i o n ,  given t h e  geologic  i n f o r n a t i o n  available 

to t h e  Bureau of Mines, Product ion of  d i r e c t  shipping ore and 

concen t ra te s  from these e i g h t  mines, which employed about 575 mine and 

m i l l  workers, t o t a l l e d  about  1 .9  m i l l i o n  tons in 1987. Two of these  mines 

produced i r o n  o r e  pellets i n  a d d i t i o n  t o  raw ore and concen t ra te s ;  it is 

no t  known whether t h e y  would pelletize t h e i r  ore in response to t h e  0SWA 

r e p l a t i o n  and i n c u r  the necessary associated costs or suffer sales losses 
d. 

signifikant enough to force closure, Two other i r o n  o r e  mines included in 

the above e s t i m a t e  ceased production i n  1988 for o t h e r  reasons .  

In the s t e e l  industry, which is inspected by OSm, pig iron production 

rose from 4 8 - 3  m i l l i o n  tons in 1987 ts an estimated 5 6 - 9  million tons in 

1988. Steel mill shipments increased from 7 6 , 7  million tons in 1987 to 

86-0 m i l l i o n  tons i n  1988, S i n t e r  plants and some blast furnaces use r a w  

i r o n  o re  a s  feed ,  I n  1983 b l a s t  furnaces used about 3 million tons of rav 

i r o n  ore ,  which represented  f s u r  percent o f  t h e  deed mate r ia l  consmed 

( b e r i c a n  Iron and S t e e l  Institute, 1988), Sinter plants used 6,9 nillion 

tons of raw ore ,  7 9  percent of which was imported ( a e r i c a n  Iran Ore 

Asssciatisn, 1 9 8 9 ) .  ,Blast f u r n a c e s  and sinter plan* that use raw o r e  and 

concen t ra te s  would probably sample feed material or revire the mine to 

perfam such sampl ing ,  Pmpoeed ores and concentrates a l s o  would have to 

Be tested f a r  AT&A; c o n t r a c t u a l  a r rangements  between suppliers and 



purchasers would d e t e r n i n e  how the sampling and analysis costs  would be 

distributed, Pn addition, initial monitoring of employees at these plant 

- would be the minimum cost i n c u r r e d  unde r  the OSPllA regulation, 

ECONOMIC IKPLICATIONS O F  THE WSSPBU A D O m I O N  OF 

O S I % A 3  ASBESTOS m S U L ; a T I O N  BY MSI%A 

OSHA h a s  acknowledged t h a t  it is apparen t ly  t h e  only  governmental 

agency t h a t  r e g u l a t e s  AT&A a s  a s b e s t o s  ( 4 9  . 1 4 1 2 2 ) .  It is 

p o s s i b l e ,  however, t h a t  o t h e r  r e g u l a t o r y  agencies could  fo l low O s m r s  

precedent  i n  r e g u l a t i n g  AT&A a s  a s b e s t o s .  l2 Indus t ry  sources  have 

e q s e s s e d  concern  that MSm, 0SFIA8s sister agency in the Department of 

Labor, may do so in the revision of its air quality regulations for 

nines, 13 . The HSHA proposed mle, which is currently under review by the 

Office of Hanagement and Budget, i s  due for release in the fall. 

If' MS)tA does regulate AT&A as asbestas, the impact on t h e  domestic 

minerals industry could be far more significant because ATGA is a comon 

rock-forming mineral, Mines that extract AT&A, even as waste  rock, would 

be affected, The impact on the aggregates i n d u s t q  would be much larger 

than that estimated earlier because.producers would have to monitor their 

own employees and reduce AT&A levels to the mandated l eve l ,  

itions used  by several other r e p l a t o q  agencies are 
reviewed in Appendix-C, - 
1 3 ~ ~  currently defines asbestos as " l imi ted  to. the following 
minerals: c h r y s o t i l e ,  amosite, crocidolite, anthophyllite asbestos, 
tremolite asbestos, and ae t ino l i t e?  asbestos%-(30 CFR 957,51(b)). The 
agency recognizes that processed or cmsked asbes tos  separates into 
""flexible f i b e r s  made up of f i b r i l s - "  



The domestic copper i n d u s t q  serves as another exanple of the 

potential i n p a c t  o f  an MSm regulation of AT&A as asbestos* The ten 

- largest copper producers accounted f o r  82 percent oh" total eopper mine 

capacity in 1987, and 8 0  p e r c e n t  and 7 9  percent, respectively, of copper 

m i n e  and mill e m p l o p e n t  in the fourth guarter of 1 9 8 9 ,  Based on a review 

of the geslogie literature and consultation vitk copper-deposit geolog~ 

experts, it is concluded that four of the largest copper mines could be 

impacted if AT&A were regulated as asbestos. These four mines accounted 

for 31 percent of domestic copper mine production capacity in 1987, and 

22 percent and 33 percent, respectively, of eopper mine and mill 

emplopent in the fourth quarter of 1387, Although the economic impacts 

on these o p e r a t i o n s  have not been estimated, they could be eqec ted  to be 

significant, 
i 

The Occupational Safety and Wealth A h i n i s t r a t i s n  has  promulgated an 

asbestos regulation without adequately demonstrating a health r i s k ,  as 

required by the OSH A c t  sf 1970 and a Later Supreme C o u e  m l ing ,   his 

f a i l u r e ,  coupled vitk the paucity of sample data collected at 

OSm-regralated worksites where ATbA could be presen t  and the low levels sf 

"asbestosM in m e  samples t h a t  were t aken  indicate t h a t  there a re  no 

demonstrable net benefits which would r e s u l t  from the regulation and, 

therefore, makes t h e  necessity of r e ~ l a t i n g  ATGA do*tfub, 

0 S ) L n k  apparent lack of consideration s f  minerals-related issues in 

@he formulation of its regulation i s  r e f l e c T ~ - ~ h - t h e  n l e  i t se l f .  which 

contains internal inconsistencies due to definitional problems, The 



agency" ddefinition of a fiber and its procedure for saapfe analysis can 

erroneously lead to the classification of n o n a s b e s t i f o m  materials, 

- including A T g A ,  as asbestos, This leads to potentially significant 

product liability and insurance concerns and creates problems, costs, and 

uncertainties f o r  the domestic minerals i n d u s t q ,  

OSIgA did not investigate the economic impact of its regulation on the 

domestic minerals industry, as evidenced by the industries covered in its 

final economic impact assessment, The regulation will impact the various 

sectors of the domestic minerals industry differently depending on the 

occurrence of AT&A in mineral deposits, whether AT&A is removed in 

processing, how customers t h e  potential costs 

including the product liability issue, and how the producers themselves 
r 

inteqret the regulation given its aabiguities, The uncertainty and 

confusion created by the labelling requirement is obvious given agqregates 

producersqinpression that they will have to extensively test their 

deposits, whereas talc producers have indicated that-they will not be as 

rigorous i n  t h e i r  sampling, The product liability concern i s ,  perhaps ,  

the issue that will cause the greatest impact on the minerals industq 

through lawsuits and supply adjus tments  to avoid s u i t s ,  

The economic impact of the r e w l a t i o n  is expected to be greatest  on 

the aggregates i n d u s t q ,  where producers have taken the produc t  liability 

issue seriously, same having already sampled their d e p o s i t s  even though 

the r e ~ l a t i o n  is still under a h i n i s t r a t i v e  stay. It is expected that 

site v i s i t s  and d e p o s i t  sampling c o u l d  cost the industry an estiaated 

2 2  million on an annualized basis and, addifionally, could force up to 

even pe r cen t  of U I S .  csalshed s t o n e  quarries to close, Sales losses in 



the aggrega t e s  i n d u s t q  a r e  possible and would be c o n t i n g e n t  on  t h e  

a v a i l a b i l i t y  and cost of m a t e r i a l  t h a t  i s  essentially free of ATLA and t h e  

" liability concerns  associated w i t k  using products containing A T & A ,  

I t  is e s t i m a t e d  t h a t  t h e  domes t i c  talc i n d u s t r y  could lose up t o  

$12 m i l l i o n  in s a l e s  over a p e r i o d  of  s e v e r a l  y e a r s  because of 

s u b s t i t u t i o n  a r i s i n g  from p r o d u c t  l i a b i l i t y  concerns  of consumers. The 

i r o n  ore i n d u s t r y  cou ld  l o s e  s a l e s  of minor  amounts of o r e  i n  the for3 of 

d i r e c t  s h i p p i n g  o r e  and  c o n c e n t r a t e s ,  and t h e  steel i n d u s t r y  would have t o  

monitor exposed employees a t  s i n t e r  p l a n t s  and a t  some blast furnaces. 

The O S m  r e g u l a t i o n  will set  a p r e c e d e n t  t h a t  o t h e r  r e p l a t o q  

a g e n c i e s  m i q k t  fo l low,  Trea tment  of AT&A a s  a s b e s t o s  by o t h e r  r e g u l a t o r y  
9- 

a g e n c i e s  could  have a more widespread  impact  an t h e  domestic m i n e r a l s  

i n d u s t v .  It appea r s  tkat t h e  E n v i r o m e n t a l  P r o t e c t i o n  Agency, D e p a e z e n t  

of T r a n s p o r t a t i o n ,  and C o n s u e r  Produc t  S a f e t y  Coauaission w i l l  not follow 

OSEIA- sled in r e g u l a t i n g  AT&A as a s b e s t o s ,  However, the Mine Safety and 

Health Administration does not regulate AT&& as a s b e s t o s ,  but is c u r r e n t l y  

r e v i s i n g  its air q u a l i t y  r e g u l a & i o n s  f a r  mines. I f  t h e  agency d e c i d e s  ts 

go along w i t k  OSKA, a e  impact  an the mining i n d u s t q , w o u l d  be 

significant, 

Based on t h e  Bureau sf Mines analysis, it is recornended tkat OSW not 

hewlate AT&A as asbestos unless medical data esnclusively show that mese 

.minerals present a h e a l t h  risk which would -be - r educed  through r e g u l a t i o n .  

I n  the event that such a detemination is made in the future based on 



adequate data, the following r e c a m e n d a t i o n s  are offered to OSKA so t h a t  

the agency can mare appropriately app ly  its regulation to the a ine r r l s  

i n d u s t q :  

(I) O S U  should revise its asbestos and fiber definitions, as 

suggested earlier, to make the two terms consistent from a mineralogical 

standpoint; 

(2) OSHA should more extensively sample plants that use mineral 

products to determine whether and the extent to.which employees are 

actually being exgosed to AT&A and, therefore, whether there is a real 

need to r e ~ l a t e  AT&A in OSm-regulated vorksites at all; 

4 
(3).*' OSHA should specifically address the relationship between the AThA 

eontent of a product and We airborne concentration of AT&A; 

( 4 )  OSNA should issue sampling widelines f o r  minerals producers  to 

resolve t h e  confusion created by a e  Pabelling requirement; and 

(5) O S m  should specifically address me economic impact of its 

proposed regulation on the minerals i n d u s t q  and weigh these costs a g a i n s t  

possible benefits before p a l i s h i n g  its final s tandard in Nove&er 1990,  
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APPENDIX A 

P R O V I S I O N S  OF THE O S m  ASBESTOS REGULATION 

In its 1986 Standard for Genera3 1 n d u s t n , I 4  Q S ~  established an 

action level f o r  asbestos and WT&A of 0.1 fiber per c m i c  centimeter sf 

air (f/cc] and a pemissible exposure limit (PEL) of 0,2 f/cc, deterrained 

as an eight-hour time weighted average (TWA), This standard replaced the 

agency" I972 PEL of 2 f/cc, In addition, the 1986 rule mandates that 

warning labels be "affixed to all raw materials, mixtures, scrap, vaste, 

debris, and other productsM containing asbestos .and AT&A in accordance 

with OSKAJs Hazard Coznrouni~ation standard, which rewires labels unless 

the minerals are present in concentrations less than 0.1 percent by weight 

(51 Fed, . 227361, The 1988 amendment to t h e  1986 final rules set an 
IC 

@excursion limit (EL) of 1.0 f/cc. over a 10-minute sampling period to 

further reduce a perceived health risk (53 Fed. . 35610). 

The r e q l a t i o n  rewires that employers of affected operations perfsm 

initial and semiannual monitoring of employees expected to be exposed to 

airborne concentrations of AT&A at or above the acticn level. One sample 

must be taken per job category per work s h i f t ,  Initial monitoring can be 

excused if monitoring was done x i t h i n  a six-nonth per iod  imediately prior 

to issuance of OS)&A- f i n a l  mle or if the employer can demonstrate that 

the standard will not be exceeded on the basis of "ob jec t ive  data." 

If the a c t b n  level or excursion level i s  exceeded, the fallowing - 

a c t i o n s  must be taken by the enplayer: a i r  m o n i t o r i n g  e v e q  s ix  months, 
. - 

mles, OSWA i s s u e d  s e p a r a t e  s t a n d a r d s  a p p l y i n g  to 
workplaces in g e n e r a l  i n d u s t q ,  including maritime, and to c o n s t m e t i o n  
uorksites, 



annual medical surveillance of affected enployees, and employee 

i n fo rmat ion  and t r a i n i n g .  

If t h e  p e m i s s i b l e  e q o s u r e  l e v e l  (PEL) sr excurs ion l e v e l  (EL) is 

exceeded, employers are required to: (1) establish and implement a 

written program to reduce employee exposure; (2) establish regrnlated areas 

demarcated from the rest of workplace, marked by warning signs (i.e., 

hazard communication), and supply each person entering the regulated area 

with a respirator; (3) implement engineering controls and work practices 

(e.g., local exhaust ventilation,--wet methods) to reduce exposure to the 

PEL and EL or, if not feasible, to the lowest levels achievable, 

supplemented by respirators; (4) issue protective work clothing and 

equipment ( e . g . ,  coveral2s, gloves, head coverings) to workers; and 
A 

(55 conktruct hygiene facilities, including clean changerooms, showers, 

@ lunchroom facilities ( w i t h  positive-pressure filtered air supply). 



APPENDIX B 

COST E S T I m T E  FOR CRUSHED STONE FRODUCEXS 

.An estimate for the number  sf cp;;arries t h a t  weuLd incur c o s t s  to "test 

2or ATLA was based on t h e  rock t n e  associa ted  w i t h  each p a r q  and the 

probability that AT&A can occur in each rock t p e  (table B-11, F o r  

exa~?le, Dunn (1989a) estimated that there is a five percent chance that 

linestone and dolomite deposits can contain AThA greater than or equal to 

0.1 ~ercent, the concentration that would trigger L%e labelling 

requirement. Multiplying this probability by the nunbe r  of limestone and 

dolesite qarries yields the estimated n er of inpacted quarries 

p r s d c c i n g  this rock toe, Wssming u n i f o m  production among quarries 

because t h e  actual production distribution is not h o r n ,  the expected 
a 

prcduetion and value of production impacted by the r e ~ h t i o n  are obtained 

@by zultiplying the occurrence probability by the 1987 production and valve - 
of prcduction, This was done for each rock type for which probabilities 

were available; 97 percent of 1987 production was represented using this 

nethcd, Pt is e s t i n a t e d  that 26 percent sf the warries would be 

impacted, representing 17 percent 02 1987 production, 

Sanpling costs were based on a contract s t u d y  done for the National 

Stone Association by Bunn ~eoseiences C o ~ s r a t i o n ,  a consulting company 

t h a t  specializes i n  aggregates and industrial minerals, For s e d i a e n t a n  

rock ~ a r s i e s ,  i t  i s  e w e e t e d  -at a field check and l a b o r a t o q  

investigation would have to be perfomed at e v e r y  izpacted quar ry -  The -  

es t iaa ted  a s s u i n g  that WT&W occurs stratigraphically and is even ly  

a i s t r i b u t e d  w i t h i n  particular rock layers, is $ 2 , 0 0 0  if the r e s u l t s  are 

n e g a t i v e ,  12 AT&A is found at a concentration close to C I , ~  percent, 



detailed testing in t h e  form of drilling resemes would be necessaq. 

Dunn Gcoscienees  C o q o r a t i o n  (1988) cos ted  t h e  drilling and analysis of  a 

t e n - y e a r ,  16-acre reserve at $ 9 0 , 0 0 0 ,  and estimated t h a t  t e n  percent of 

the sedimentary rock v a r r i e s  would i n c u r  this c o s t .  

Every impacted igneous and metamorphic quarry  would have t o  be field 

checked. Dunn ~ e o s c i e n c e s  Corpora t ion  (1988) e s t i m a t e d  t h a t  t h i s  would 

cost $500 and e n t a i l  a b r i e f  s i t e  v i s i t  o r  a s i n g l e  sample a n a l y s i s  i f  

AT&A w a s  abundant i n  t h e  d e p o s i t .  Such a de te rmina t ion  would make it 

unnecessary to conduct a d r i l l i n g  program because it would a l r eady  be  

known t h a t  t h e  quarry p r o d u c t s  would t r i g g e r  t h e  l a b e l l i n g  reguirenent, 

Bureau e x p e r t s  suggested that both sampling and a field check would be 

carr ied  out, Dunn" scot e s t i m a t e  was consequent ly r a i s e d  t o  $1 ,000 ,  
& 

Dunn estimated that 25 p e r c e n t  of t h e  igneous and metamorphic rock 

q u a r r i e s  con ta in  abundant AT&A and would n o t  be s l l b j e c t  ts funher 

testing, 

Seventy five p e r c e n t  of the igneous and metamorphic rock quarries 

would need to have more detailed work done to de te rn ine  whether the AT&A 

c o n t e n t  is less than O,I p e r c e n t ,  The  c o s t s  would most l i k e l y  b e  h ighe r  

than lor sedintentaq d e p o s i t s  because AT&& would be more irregularly 

distributed throughout. t h e  deposit, Based sm a c t u a l  data f r0m.a  company 

that r e c e n t l y  drilled and analyzed the AT&A i n  a depos i t ,  Dunn estinated 

t h e  c o s t  at $400,600, S i n c e  a i s  cost was f o r  a "modest-sized properly," 

er is used here as an average cost to provide an es t imate  of the 

impact on the indust-, It is recognized that this w i l l  p rovide  only an  

@order-of -magnitude impact estimate.  



In addition to the initial sampling of qarries, Dunn es t imated  that 

65 percent of igneous  and retaiorpbic rack qarries would have to m o n i t o r  

- production on a continuous basis because of the n o n u n i f o m  distribution of 

ATLA in such deposits, The c a p i t a l  cost of l abora tom E a c i l i t i e s  w a s  

estimated by Dunn at about $ 5 2 . 0 0 0  and the annua l  operating c o s t  at . 

$146,000. Bureau experts disputed the notion that 65 percent of all 

igneous and metamorphic quarries would test the deposits continuously to 

such an extent. It is likely that only large quarries would be able to do 

so; for this reason the Bureau estimated that continuous monitoring would 

be done by 65 percent of igneous and metamorphic rock quarries having 

annual production in excess o f  2 million tons, 

The results of the analysis using the above costs are displayed in 
A 

table B-2. The  initial sampling costs are divided according to rock 

tkrpe, The n er of impacted quarries is taken fron table B-1 and 

aultiplied by the percent of quarries subject to the tme sf sampling and 
the cost of sampling ta yield a total industry cost, For example, a site 

visit and laboratory test is assuoaed to be perfamed at all of the 3 2 9  

sedimentaq qarries at a cost per quarry og S2,0QOe The t o t a l  cost i s  

therefore $658,008, It is assued that a%L qarries, regardless of size, 

would eqense this cost when it is incurred, so the total c o s t  is treated 

as a first-year cost, 

TO es t imate  t h e  n er of quarries that would p e r f o m  detailed testing 

e drilling), it.vas assumed t h a t  on ly  impacted quarr ies  that produce 

in excess of 186,000 tons annually would be able to afford the c o s t  

m s s o c i a t e d  with this a c t i v i t y .  Because t h e  Bureau of Mines reports 

f o r  crushed stone in 1988, $ 4 , 6 0  per ton, means that 



data on the s i z e  of operations rather than the size of quarries,'' it 

w a s  necessary to estimate the number of impacted qarries producing 

- greater than f00,008 tons from the n er sf operations p r o d u c i n g  this 

amount,  The e g e c t e d  n er of marpies impacted by t h e  OSm asbes tos  

r e g u l a t i o n  that produce greater than 100,000 tons annually is therefore 

calculated as the product of the ratio sf operations producing greater 

than 100,000 tons annually to the total number of operations (the 

"operation ratio") and the number of impacted quar r i e s ,  presented in table 

B - 1 .  The number of inpacted quar r i e s  that would perform detailed testing 

is calculated by multiplying the operation ratio., the number of impacted 

quarries, and the percentage of these quarries esrpected to p e r f o m  the 

t e s t i n g .  

Thus, the n er of sedimentary rock quarries expected to perfom 

.detailed testing i s  129 x (1933/3173) r 0.1, or 18 quarries (see tabla 

B-2). At a cost of $90,000 per quarry, the total cost would be $1.6 

nillion, It is eqected tkat this cos t  would be amortized rather tkan 

expensed in t h e  first year, The annual cost aver a ten-year  period, 

chosen &cause t h e  drilling is assued  t s  be f o r  a t en -year  reserse, at a 

ten percent discount rate is $264,000. 

total revenues for companies that produce under 106,Q00 tons would be less 
than $460,000, It is unlikely t k a t  parries of this size would be able to 
obtain financing for a $90.000 or $400,000 sampling project, unless they 
are owned by large companies, Even a la rge  company sight ba lk  at such a 
l a rge  cost given the small amount af production involved, 

1 6 ~  ope ra t i on  i s  d e f i n e d  as a business location that usually represents 
one pit or quarry and has a unique Bureau of Hinesl~SHA identification 

er, Occasionally, several parries, sanetimes pr cing d i f f e r e n t  

ck tmes, nay be covered under on dentif fcaap:ian n er* The purpose 

assigning these identification n e--- is to ident d i s t i n c t  business 

units and their locations- 



The cost calculations f o r  igneous and metamoqhbc rock quarries is 

sinilar to that for sedimentan rock deposits, except the cost of d e t a i l e d  

" testing is amortized over 2 0  years instead sf ten years because it was 

assumed that a 20-year.reserve would be drilled. A s  was p rev ious ly  noted, 

continuous monitoring costs are a p p l i e d  to quarries w i t h  a n n u a l  production 

i n  exces s  o f  2 n i l l i o n  t o n s .  It  i s  assulled t h a t  the n er of operat ions  

producing a t  such a  l e v e l  cor respond  t o  t h e  number o f  q u a r r i e s -  Fu r the r ,  

it is e s t i m a t e d  t h a t  o f  t h e  8 4  q u a r r i e s  p roduc ing  2 m i l l i o n  t o n s  o r  more 

annua l ly ,  2 5  p e r c e n t  p roduce  igneous  o r  netamorphic rock products. The 

number of  q u a r r i e s  t h a t  would moni tor  con t inuoudly ,  t h e r e f o r e ,  is 

estimated at 84 x 0.25 x 0.65, or about 1 4  quarries, The c a p i t a l  c o s t  of 

$ 7 2 8 , 0 0 0  (14 x $52,000) associated with setting up a Pa&orator]i is 

a n n u a l i ~ e d  o v e r  2 0  years at a t e n  percent discount r a t e ,  y i e l d i n g  an 

annua l  c o s t  of $ 8 6 , o 0 0 .  

The total sampling and mon i to r ing  cost is t h e  s m  of the i n d i v i d u a l  

costs,  o r  about S f 9 3  m i l l i o n ,  The f i r s t - y e a r  cost of $ 2 4  million i s  t h e  

s w  of t h e  c o s t s  t h a t  would be eqensed in the first year and the cost 

amodized in the first year, The annualized cost of $ 2 2  nillion 

represents t h e  annual cost amortized over m e  nexZl n i n e  years, 

a r y  of the n er of p a r r i e s  t h a t  would be impacted by the 6SW;4 

" r e p l a t i o n  is presented as table B-3, It i s  estimated that 2 6  percent sf 

the 5,109 warries that accounted f o r  97 percent of 1987 crvshed stone 

production w i l l  be impacted by the reqlalion, About 95 percent of the '  

5,109 qarries will be subject to detailed testing, ~ignificantly, about 

a s e v e n  p e r c e n t  of t h e  5.109 ~ a r r i e s  w i l l  be svbjeit to de ta i l ed  t e s t i n g  

and will be f i n a n c i a l l y  u n a b l e  t o  undertake &he testing, Stone produc t ion  



from these 3 4 5  qarries In 1987 is estimated at 14.6 m i l l i o n  tons valued  

17 

tribulion of the 1,540 operations, and the 
percentage of this total in eaeb category, that produced under 100,000 
t o n s  annually in 1987 is: . 0-25,000 tons -- 764 operations (50 percent): 
25,000-50,000 tons -- 3 3 %  operations (21 persent); 50,000-75,000 tons -- 
248 operations (16 percent); and 75,000-100,000 tons -- 197 operations (13 
percent ) ,  

Assuning that the size-range distribution of the 3 4 6  quarries producing 
under 100,680 tcns amually is the same as sat f o r  operations, the n 
of qarries in each size-range category i s :  0-25 ,000  tons -- 3-73 
~arries; 25 ,08Q-50 ,000  tons -- 3 3  q a r r i e s ;  50 ,000 -75 ,006  tons -- 55 
warries; and 75,000hf00,000 tons -- 45 g a r r i e s ,  

A weighted-average tonnage associated w i t h  the 346 quarries, assuming 
reduction at the aaximua sf each s i z e  class, is (173 qe~arries x 25,000 
ons) + ( 7 3  quar r i e s  x 5 6 , 0 8 0  t o n s )  + ( 5 5  marries x 7 5 , 0 0 0  tans) + ( 4 5  

oh 16-6 million t o n s ,  The value of mis 
a a t e r i a a  at m e  1 9 8 7  avesage prim o f  $ 4 - 3 7  per tQn, f , a , b .  p l a n t ,  is 
$72.5  million, 
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ASBESTOS AND OTHER WECUUTORY AGENCIES 

The Environmental Protection Agency (EPA) officially defines asbestos 

as '"the asbestifem varieties o f  serpentine (chqsotile), riebeckite 

(crocidolite), c ingtonite-grunerite, anthophyllite, and 

actinolite-tremofite" (40 CFR 361.141). The agencyfs definition of a 

fiber and therefore the definition of "asbestiformW is equivocal. The EPA 

does use the fiber definition espoused by OSHA (i. e., aspect ratio greater 

than 3 to I), but recognizes that the aspect ratio in "natural samples," 

or samples that have not been crushed ,  is much higher than 3 to 9, The 

morpkologll of asbestifom fibers is considered in sample analysis. 
r 

The EPA regulates asbestos under the Tox ic  Substances Control A c t  

(TSCA), the Clean Water Act, and the Hatianal Emission Standards for 

Hazardous Air Pollutants (NESEPAPS), There is, however, apparently no 

statutory r e ~ i r e m e n t  50r each division within the agency to define 

asbestos identically, For example, despite the official agency 

definition, the only asbestos mineral replated by the Effluent Guidelines 

Division (ieee, water regulations) is chrysotile, AA agency official 

indicated that chrysotile is a form o f  a%bestos that eveqbody agrees i s  

- asbestos  and i s  a f ibe r  that can be identified and counted f a i r l y  easily. 

The apparent i n t e n t  of EPW in r e m l a t i n g  asbestos is n o t  to i n c l u d e -  

ATGA, The rule announced in July 1989 under  TSCA to phase o u t  the use o f  

products lists products containing asbestos, such as  



asbestos-cement pipe and asbestos  clothing, and not ATbA,  which has little 

.or no commercial value and therefore i s  not used in products. Under  i t s  

- NESmPS regulation, EPA is currently only inspecting public schools for 

asbestos, 

The Department of   ran sport at ion ( M T )  defines asbestos as "any of the 

following hydrated mineral silicates: chrysotile, crocidolite, anosite, 

anthophyllite asbestos, tremolite asbestos, and actinolite asbestos, and 

every product containing any of these mineralsN (49 CFR 5173-1090). The 

DOT does not incorporate OSHA rules in its regulations. T h e  Sciences 

Branch Chief in the Bepaement* O f f i c e  of Hazardous  ater rials 

Transportation indicated that DOT would not regulate asbestos if it is not 
A 

cf commez'cial value or is in a fixed form (i. e . ,  in a binder) . In 

a d d i t i o n .  W T  does n o t  rewlate ATI.A. 

The C o n s u e r  Product Safety c omission (CPSC) defines asbestos as Ma 

group of mineral fibers composed of hydrated silicates . , , [almosite, 
chqsotile, crocidolite, anthsphyllite asbestos, actinolite asbestos, and 

tremolite asbestosts (16 C m  51304,3(b)), Treatment of AT&A by the CPSC, 

at least w i t h  regard to nonasbestifam tremolite, is clear, Tn J a n u a v  

1989, the CPSC denied a petition filed by a New Jersey physician to ban 

consumer goods c o n t a i n i n g  tremolite in excess of 0,01 percent i n  g r a n u l a r  

and pulverized Limestone products, In its denial, the CPSC cited its 

review of the epidemiologic literature and its conclusion that 

onashestifom tremolite cleavage fragments do not pose a carcinogenic 



health hazard. 2% Program manager in the CPSC O f f i c e  of Program Nanagenent 

and Budget said that the C P S ~  would deny other ~ r r c e r n i n a  
a 

- n o n a s b e s t i f o m  tremolite as the result of i t s  study, but would review the 

medical literature if petitions were filed regarding o t h e r  ATLA m i n e r a l s .  




