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STANDARD FOR EXPOSURE TO 
INORGANIC ARSENIC 

Notice of Proposed Rulemaking 

Pursuant to sections 6(b) and 8(c) 
of the Williams-Steiger Occupational 
Safety and Health Act of 1970 (84 Stat. 
1593. 1599; 29 U.S.C. 655, 657), Secretary 
of Labor’s Order No. 12-71 (36 FR 
8754), and 29 CFR Part 1911, it is pro¬ 
posed to amend Part 1910 of Title 29, 
Code of Federal Regulations, by adding 
a new occupational safety and health 
standard for exposure to inorganic 
arsenic as § 1910.93r, and by deleting 
the present standards for arsenic and 
its compounds, calcium arsenate and 
lead arsenate, contained in Table G-l 
of § 1910.93. 

I. Introduction. The toxic effects of 
inorganic arsenic compounds on man, 
following oral ingestion, are well known. 
Some of the effects of acute inorganic 
arsenic poisoning are vomiting, nausea; 
diarrhea, irritation, inflammation and 
ulceration of the mucous membranes 
and skin; and kidney damage. Among 
the effects of chronic arsenic poisoning 
are increased pigmentation and kerati- 
nization of the skin, dermatitis, muscu¬ 
lar paralysis, visual disturbances, and 
liver and kidney damage. Both acute and 
chronic poisoning by ingestion can lead 
to death. 

Findings of excess cancer mortalities 
among worker populations exposed to 
airborne concentrations of various in¬ 
organic arsenic compounds have impli¬ 
cated inorganic arsenic as an occupa¬ 
tional carcinogen. Results of a number 
of studies have shown sodium arsenite, 
arsenic trioxide, lead arsenate and cal¬ 
cium arsenate to be cancer-suspect 
agents (See Section in of this notice). 
Additionally, such effects as perforation 
of the nasal septum, conjunctivitis and 
dermatitis resulting from occupational 
exposure to airborne concentrations of 
inorganic arsenic compounds have been 
cited in the National Institute for Occu¬ 
pational Safety and Health (NIOSH) 
document, “Criteria for a Recommended 
Standard.—Occupational Exposure to 
Inorganic Arsenic.” 

In view of the observed effects and 
suspected carcinogenicity of these sub¬ 
stances, the Occupational Safety and 
Health Administration (OSHA) has con¬ 
cluded that a comprehensive occupation¬ 
al health standard is needed to protect 
employees from the harmful effects of 
exposure to inorganic arsenic com¬ 
pounds. 

In developing this proposed standard, 
OSHA has considered the NIOSH cri¬ 
teria document; written comments on 
the NIOSH document received in re¬ 
sponse to the OSHA advance notice of 
proposed rulemaking, published in the 
Federal Register on June 11, i»74 (39 
FR 20494); recommended modifications 
of the criteria document, submitted by 

NIOSH on November 8, 1974; and the 
complete record of the fact-finding hear¬ 
ing announced in the Federal Register 
on August 30, 1974 (39 FR 31644) and 
held on September 20,1974, including all 
of the evidence presented at the hearing 
and all written comments received prior 
to the close of the hearing record on 
October 20, 1974. 

II. Background. Inorganic arsenic, for 
the purpose of this standard, is defined 
as arsenic and all inorganic compounds 
containing arsenic, except arsine. Ele¬ 
mental arsenic (As), a gray metalloid, 
is primarily found in the ores of metals 
such as copper, lead, zinc, gold and silver. 
Arsenic is also widely distributed, in 
small amounts, throughout the soils and 
waters of the world. Traces are found in 
foods, particularly seafood, and hi some 
meats and vegetables. 

Arsenic trioxide, the compound used 
in the synthesis of many other arsenic 
compounds, is released and obtained pri¬ 
marily as a by-product of the smelting of 
sulfide ores of copper, zinc or lead. The 
U.S. consumption of arsenic trioxide has 
been estimated at 25,000-30,000 tons 
annually. 

Arsenic compounds are manufactured 
and used as herbicides and pesticides due 
to their toxic effects on plants and in¬ 
sects. Calcium arsenate and lead arsenate 
are two of the arsenicals commonly used 
as insecticides. Calcium, sodium, and zinc 
arsenites are used as herbicides for the 
control of weed growth. Arsenic acid is 
used as a defoliant and desiccant, e.g., 
in the treatment of cotton prior to ma¬ 
chine picking. 

In addition to agricultural uses, ar¬ 
senicals are used in the production of 
glass, wood preservatives and nonferrous 
alloys. Small quantities are used in cat¬ 
tle and sheep-dips, pyrotechnics, pig¬ 
ments, poultry feed additives, pharma¬ 
ceuticals, leather tanning, and anti-foul¬ 
ing paints. 

History of the Standard. In 1943, 
the American Standards Association 
(now the American National Stand¬ 
ards Institute or ANSI) proposed a 
standard for arsenic of not more than 
0.015 milligrams elemental arsenic per 
cubic meter of air (mg As/cu m). How¬ 
ever, by 1945, this standard was in¬ 
creased by a factor of ten to 0.15 mg 
As/cu m. 

The American Conference of Govern¬ 
mental Industrial Hygienists (ACGIH) 
recommended a Maximum Airborne Con¬ 
centration (MAC) of 0.1 mg As/cu m, 
in 1947. This was changed the following 
year to a Threshold Limit Value (TLV) 
of 0.5 mg As/cu m. It appears that this 
level was set to protect against the haz¬ 
ard of dermatitis from arsenic trioxide 
and without consideration for possible 
carcinogenicity. 

The ACGIH has separate standards for 
lead arsenate and calcium arsenate. A 
limit for lead arsenate of 0.15 mg lead 
arsenate/cu m has remained in effect 
since 1957. (There are at least six forms 
of lead arsenate compounds, depending 
upon the molecular formula. The arsenic 
content (as As) can range from approxi¬ 
mately 0.02 to 0.055 mg As/cu m.) Ac¬ 

cording to ACGIH documentation, lead 
arsenate was considered to present the 
double threat of chronic toxicity due to 
its lead content and acute toxicity due 
to its arsenic content. The limit for cal¬ 
cium arsenate of 0.1 mg/cu m, adopted 
by ACGIH in 1957, was later changed to 
the present 1.0 mg calcium arsenate/ 
cu m (equivalent to 0.38 mg As/cu m). 

The present OSHA standard for “ar¬ 
senic and its compounds” in Table G-l 
of 5 1910.93 is 0.5 mg As/cu m, as deter¬ 
mined on an eight-hour time-weighted 
average basis. The present OSHA stand¬ 
ards for lead arsenate and calcium ar¬ 
senate are 0.15 mg/cu m and 1.0 mg/ 
cu m, respectively. These levels were 
based on the 1968 ACGIH list of Thresh¬ 
old Limit Values for Chemical Sub¬ 
stances and Physical Agents in the 
Workroom Environment (TLV’s). 

III. Environmental and epidemiological 
studies. Historically, attention has 
focused upon issues concerning the 
specific toxicity of arsenic compounds, 
the overall toxic mode of respiratory 
versus skin effects, the lack of animal 
toxicity data and the question of car¬ 
cinogenicity. These differences in em¬ 
phasis are evidenced by the wide varia¬ 
tion and numerous changes in the 
threshold limit values for inorganic ar¬ 
senic compounds. NIOSH attempted to 
clarify these issues with an examination 
of the available studies on various in¬ 
organic, arsenic compounds (except lead 
arsenate and arsine) in the criteria doc¬ 
ument submitted to OSHA in January, 
1974. 

The first significant study involved a 
two-part investigation of the worker 
population of an English factory which 
manufactured a sodium arsensite sheep 
dip. The first part of the study, reported 
by Hill and Fanning, compared mortality 
data of the factory worker population 
with that of workers in other occupations 
in the same community, during the years 
1910 to 1943. Hill and Fanning reported 
22 cancer deaths (29.3 percent) among 75 
deceased factory workers as compared to 
157 cancer deaths (12.9 percent) among 
1,216 deceased workers from other occu¬ 
pations in the community. The excess of 
cancer deaths due to cancer of the 
respiratory system was 31.8 percent for 
the sodium arsenite workers, compared 
to 15.9 percent for the control group, and 
13.6 percent from skin cancer as com¬ 
pared to 1.3 percent for the general 
population. 

The second part of the study, by Perry 
et al„ consisted of a clinical and envi¬ 
ronmental investigation of the same fac¬ 
tory during 1945 and 1946. Although the 
study wTas limited in scope and design, 
Perry’s results showed some correlations 
between the levels of arsenic found in the 
hair and urine of workers and the levels 
of airborne arsenic contamination to 
which workers were exposed. 

Snegireff and Lombard (1951) con¬ 
ducted a statistical study of cancer mor¬ 
tality in the metallurgical industry. They 
concluded that the frequency of cancer 
deaths of all types among the employees 
of a plant handling arsenic trloxide was 
not significantly different from that of 
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the control population (a plant identical 
to the first except that it handled no 
arsenic trioxide). As a result of this lack 
of statistical significance, the authors 
concluded that arsenic trioxide was not 
carcinogenic. 

However, NIOSH’s evaluation of the 
Snegireff and Lombard data found the 
authors’ conclusions to be of questionable 
validity. NIOSH’s analysis revealed a 
large excess of lung cancer mortality in 
the worker populations for both plants, 
when the data were compared to the 
respiratory cancer death rates for the 
states in which the plants were located. 
NIOSH concluded that the authors 
should have placed more emphasis on 
the significance of the lung cancer data. 

Further, NIOSH questioned the choice 
of control population. Since both plants 
were in the metallurgical industry and 
nearly identical, it may be assumed that 
both were metal smelters. Thus, based on 
the information available on the release 
of arsenic during the smelting of metal 
ores, there is a question as to whether 
the control population of employees was 
not, in fact, exposed to some arsenic 
trioxide. According to NIOSH, had a 
more suitable control population been 
chosen the excess of respiratory cancer 
might have been more readily apparent. 

Pinto and McG,ill <1953) studied the 
effects of arsenic trioxide exposure in a 
copper smelter producing arsenic triox¬ 
ide as a by-product. Without the use of 
air measurements, Pinto and McGill di¬ 
vided the workers into “exposed" and 
“nonexposed” groups. The authors meas¬ 
ured the workers’ urinary arsenic levels 
and noted that the urinary arsenic levels 
for those “nonexposed” averaged 0.13 
milligrams of arsenic per liter (mg As/1) 
while those “exposed” averaged 0.82 mg 
As/1. As will be discussed below, the 
division of workers into the two exposure 
categories is questionable. The authors 
concluded that arsenic trioxide dust pro¬ 
duced an irritant effect on body surfaces, 
but that systemic toxicity from inhala¬ 
tion was rare. 

Milham and Strong, who measured 
urinary arsenic levels of residents down¬ 
wind from the smelter studied by Pinto 
and McGill, found that the residents’ 
urinary arsenic levels decreased with the 
distance from the smelter. Milham and 
Strong also collected samples of vacuum 
cleaner dust and reported that arsenic 
content of the dust declined from a high 
of 1300 parts per million parts of dust 
(ppm) at a distance of 0 to .4 mile from 
the smelter to 70 ppm at a distance of 2.0 
to 2.4 miles. This would suggest that ar¬ 
senic exposure was not confined to only 
one section of the smelter, but extended 
to the surrounding community. Thus, the 
“nonexposed” control group of smelter 
workers very likely also had a significant 
degree of arsenic exposure. 

In 1963, Pinto and Bennett analyzed 
the causes of death for 229 plant work¬ 
ers and pensioners at the same smelter 
investigated by Pinto and McGill. On the 
basis of the average urinary arsenic 
levels found in the Pinto and McGill 
study, Pinto and Bennett divided the 
working population iato “exposed” and 

“nonexposed” groups. Pinto and Ben¬ 
nett concluded that arsenic exposures 
had no significant effect on the amount 
of cancer mortalities observed in the 
plant workers as compared to the cancer 
mortality rates for the state as a whole. 
However, these findings have since been 
challenged. 

NIOSH’s evaluation of the Pinto and 
Bennett study showed an increase in 
lung cancer mortality. As noted above, 
the “nonexposed” workers probably had, 
in fact, been subjected to significant oc¬ 
cupational exposures. When the “ex¬ 
posed” and “nonexposed” worker popu¬ 
lations were combined, 18 lung cancer 
deaths were found where only 8.6 would 
have been expected. Further, Dr. Mil¬ 
ham stated at the OSHA fact-finding 
hearing that he had found an additional 
seven lung cancer deaths among Pinto 
and Bennett’s study population (See 
fact-finding hearing transcript, herein¬ 
after refered to as FTR, pages 111-116). 
Combining the 18 lung cancer deaths 
with the seven additional cases, in¬ 
creases the lung cancer deaths among 
the workers in the smelter to three 
times the number expected. 

Further, the excess lung cancer mor¬ 
talities found in the analysis of the 
Pinto and Bennett study were confirmed 
by the findings of a study by Milham 
and Strong, who examined death cer¬ 
tificates of former smelter workers who 
had worked in the same smelter studied 
by Pinto and Bennett. For the years be¬ 
tween 1950 and 1971, 40 lung cancer 
deaths were found among former smel¬ 
ter workers, where only 18 would have 
been expected (P less than .001). 

In 1969, Lee and Fraumeni, in an effort 
to clarify the role of arsenic in human 
carcinogenesis, studied and compared the 
mortality date of 8,047 white male 
smelter workers exposed to both arsenic 
trioxide and sulfur dioxide during 1938- 
1963, with that of a similar population 
in the same states. As of December 1963, 
of the 8,047 workers. 5,397 were known 
to be alive; 1,877 deceased; and 773 had 
status unknown. Hence, there were 1,877 
observed deaths compared to 1,634 ex¬ 
pected deaths (P less than 0.01). The 
authors divided the deceased workers by 
duration and degree of exposure to ar¬ 
senic trioxide and sulfur dioxide. Ex¬ 
cesses of lung cancer deaths were found 
to increase with increasing lengths of 
exposure to arsenic trioxide. These in¬ 
creases ranged from 2.03 to 4.7 times ex¬ 
pected. These groups were further sub¬ 
divided into “heavy,” “medium,” and 
“light” exposures to arsenic trioxide. 
Lung cancer mortalities for each group 
were found to increase with increasing 
degrees of exposure to arsenic trioxide. 

Similarly, workers were grouped ac¬ 
cording to duration and degree of expo¬ 
sure to sulfur dioxide. Again, excess lung 
cancer mortality was found with in¬ 
creasing exposure to sulfur dioxide. The 
greatest excesses of lung cancer were 
found among workers exposed to high 
concentrations of arsenic trioxide and 
medium or high concentrations of sulfur 
dioxide. Lee and Fraumeni concluded 
that their findings were “consistent with 

the hypothesis that exposure to high 
levels of arsenic trioxide, perhaps in in¬ 
teraction with sulfur dioxide or uniden¬ 
tified chemicals in the work environ¬ 
ment, is responsible for the threefold ex¬ 
cess of respiratory cancer deaths among 
smelter workers.” 

Animal Studies. In its criteria docu¬ 
ment, NIOSH evaluated 18 animal stud¬ 
ies involving inorganic arsenic exposures. 
However, only two of these were stud¬ 
ies of the effects of exposure to airborne 
concentrations, and neither of these 
studies were designed to observe lung 
cancer. 

The first of these was an inhalation 
study, by Rozenshtein, on albino rats ex¬ 
posed to arsenic trloxide for 24 hours 
per day, for three months. The study was 
designed to observe the effects of atmos¬ 
pheric pollution. The second study, by 
Bencko and Symon, involved an evalua¬ 
tion of hairless mice exposed to fly ash 
containing .1% arsenic trioxide. The au¬ 
thors observed an accumulation of ar¬ 
senic in the animals’ livers and kidneys 
from exposures to the fly ash. 

At the OSHA fact-finding hearing. Dr. 
Kraybill, of the National Cancer Insti¬ 
tute, discussed the overall lack of car¬ 
cinogenic animal date, and the impor¬ 
tant elements to be considered in eval¬ 
uating animal studies. Of significance, 
Kraybill said, is the dose given the ani¬ 
mal, the adequacy of the numbers of ani¬ 
mals within the test and control groups 
to permit statistical evaluation of the 
date, and the time frame of the study. 

Dr. Kraybill discussed the findings of 
20 animal studies included in a review 
published by the International Agency 
for Research on Cancer. These studies 
were primarily concerned with routes of 
entry other than inhalation. Dr. Kray¬ 
bill referred to two preliminary reports 
suggesting possible carcinogenic effects 
in mice exposed to sodium arsenate, po¬ 
tassium arsenate, and arsenic trioxide. 
However, Kraybill said that these studies 
were difficult to interpret and must await 
further confirmation. Kraybill com¬ 
mented, “Arsenic stands out as the one 
substance for which human carcino¬ 
genicity has been demonstrated, but for 
which an animal model has yet to be 
found to reproduce this effect.” (FTR 
36-40) 

IV. Recent studies and comments. On 
July 8, 1974, in response to the Notice of 
Proposed Rulemaking, the Dow Chemical 
Company submitted a retrospective mor¬ 
tality study, by Ott et al.. of the rela¬ 
tionship between respiratory cancer and 
occupational exposure to dry arsenicals 
(FTR Exhibit #3). Arsenic trioxide was 
the compound used for the synthesis of 
the other dry arsenicals. Therefore, 
OSHA concludes that there may have 
been some worker exposure to arsenic 
trioxide as well as to the following dry 
arsenicals, lis'ted by extent of production, 
over the 37-year period of the study: 
lead arsenate (59 percent), calcium ar¬ 
senate (34 percent), copper aceto-ar- 
senate (5 percent), and magnesium ar¬ 
senate (2 percent). 

The Dow study compared the propor¬ 
tionate mortality experience among the 
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arsenic-exposed employees with the ex¬ 
perience among nonexposed employees, 
for the period from 1919 to 1956. The ex¬ 
posed employee population included only 
those who had spent one or more days 
in the arsenical production area. The 
control group had never worked in the 
arsenic exposure area. Noteworthy was 
the fact that of the 173 deaths among 
exposed employees, 138 of these had 
worked in the exposure areas for a period 
of less than one year. Of these 138, 16 
died of lung cancer. An increased per¬ 
centage of cancer deaths was observed 
among the exposed (32.9 percent) versus 
the nonexposed (20.7 percent). The au¬ 
thors’ analysis of the data indicated an 
approximate threefold increase in lung 
cancer for the exposed (16.2 percent) 
over the nonexposed (5.7 percent). Lym¬ 
phatic cancer occurred 2.5 times the 
expected rate (3.5 percent versus 1.4 
percent). Fewer cancers of the digestive 
system were found in the exposed than 
expected. 

In addition, Ott performed a cohort 
analysis to supplement the results of the 
above study by examining mortality data 
for 603 men who had worked for at least 
one month in the exposure area. Death 
rates of this group were compared to 
those of the U.S. white male population. 
There were 35 cancer deaths observed 
among the exposed group versus 19.4 ex¬ 
pected. Of the total cancer deaths, 20 
lung cancer deaths were observed where 
5.8 would have been expected. Addition¬ 
ally, there were 5 deaths attributable to 
lymphatic cancer, where 1.3 were ex¬ 
pected. Hence, the results of the cohort 
analysis confirmed the findings of the 
earlier mortality study. 

The Allied Chemical Corporation sub¬ 
mitted a mortality study to OSHA and 
NIOSH with findings similar to the Dow 
study for respiratory and lymphatic can¬ 
cer deaths (FTR Exhibit #24). The Al¬ 
lied facility had also been engaged in the 
manufacturing of dry arsenicals for pes¬ 
ticides. Like the Dow process, arsenic 
trioxide was the starting compound for 
the subsequent synthesis of lead arse¬ 
nate, calcium arsenate and other chem¬ 
icals. 

The Allied study, performed by Baet- 
jer et al., compared the mortality experi¬ 
ence of retirees with that of the general 
population of Baltimore, Maryland, the 
location of the pesticide facility. The 
study focused on 27 deaths occurring be¬ 
tween 1690 and 1972. Of the total deaths, 
19 were due to cancer, including 10 from 
respiratory cancer and 3 from leukemia 
or lymphosarcoma. The expected num¬ 
bers of deaths, based on figures adjusted 
for the combined age, race and sex-spe¬ 
cific relative frequencies in the general 
population of Baltimore, were 5.6, 1.5 
and 0.18, respectively. 

When an analysis was carried out on 
death rates among male retirees from 
this plant, Baetjer found even greater 
differences between observed and ex¬ 
pected deaths from all cancer, as well as 
respiratory and leukemia-lymphatic 
cancers. Specifically, there were 17 
deaths from all forms of cancer versus 

1.35 expected; 10 respiratory cancer 
deaths versus 0.4 expected; and 3 deaths 
from leukemia-lymphatic cancers with 
.05 expected. 

Kennecott Copper Corporation (KCC) 
submitted a survey of mortalities from 
respiratory diseases observed among its 
active and retired employees. The study, 
performed by Drs. T. H. Milby and C. H. 
Hine, compared the ratios of observed 
employee deaths to the expected ratios. 
Additionally, the authors compared the 
proportion of deaths due to cancers of all 
types, respiratory cancer, and nonmalig- 
nant respiratory diseases among KCC 
employees with corresponding data for 
the United States and the State of Utah. 
They found that the proportion of res¬ 
piratory cancer deaths among KCC em¬ 
ployees was not very different from the 
U.S. respiratory cancer death rate or 
that of Utah State. 

Milby and Hine also compared results 
of their study with three earlier studies 
of copper smelter workers (Snegireff and 
Lombard, Pinto and Bennett, and Lee 
and Fraumeni). Their results of lung 
cancer deaths were well below those 
found by the other groups of investiga¬ 
tors. 

NIOSH’s evaluation of the KCC study 
showed it to be inadequate in several 
ways. For example, although the study 
showed no excess lung cancer, it utilized 
a relatively insensitive technique (anal¬ 
ysis by proportionate mortality ratios); 
it excluded some of the exposed popula¬ 
tion (workers who left KCC before re¬ 
tirement) ; and it apparently included 
many workers who did not have signifi¬ 
cant exposure to arsenic (e.g. miners). 

A study by Kuratsune et al., reported 
a high frequency of respiratory cancer 
mortality among workers at a Japanese 
copper smelter. Kuratsune stated that 
the results of his study were reported 
to both the Ministry of Labor and to the 
employer. On the basis of Kuratsune’s 
findings, the Ministry judged that the 
cases of lung cancer were due to oc¬ 
cupational exposure to arsenic trioxide 
and other compounds released during the 
smelting of copper ores. Kuratsune’s 
study confirms the findings of excess 
mortalities in some American smelters. 

In 1973, W. C. Nelson et al„ of the En¬ 
vironmental Protection Agency (EPA) 
published a follow-up mortality study 
for a cohort of 1,231 individuals in 
Wenatchee, Washington, who had par¬ 
ticipated in a 1938 mortality survey of 
the effects of exposures to lead arsenate 
insecticide spray. (Neal et al., Public 
Health Bulletin 267, 1941). The popula¬ 
tion surveyed was classified by spray ex¬ 
posure, duration of exposure, age and 
sex. Additionally, three exposure groups 
were identified: orchardists, those hav¬ 
ing the highest exposure; consumers, 
those having no exposure; and a third 
group, having intermediate exposures. 

Nelson located over 97 percent of the 
original 1938 study group. The Standard 
Mortality Ratio (SMR) technique was 
used to compare the total death rate to 
the expected death ratio in the State of 
Washington. The authors concluded that 
excess mortality did not occur consist¬ 

ently from the amount of exposure to 
lead arsenate spray. In fact, the or¬ 
chardists, the most highly exposed 
group, had the lowest SMR of the three 
groups analyzed. 

Especially noteworthy, however, is the 
authors’ discussion of their study de¬ 
sign. In this discussion, the authors noted 
that it was difficult to be sure of the 
exposure dosage categories and that they 
lacked data for individual exposure 
measurements. Nelson stated that they 
could not be positive as to whom the 
most exposed individuals were, and that 
the dosage levels were especially a prob¬ 
lem for the intermediate group, who 
had the most heterogeneous exposure. 
He also admited difficulty with interpre¬ 
tation of the study results due to the 
relatively small number of individuals in¬ 
volved. In fact, Nelson stated that some 
of the more suggestive excesses in mor¬ 
tality cannot be considered significant 
because of small numbers. Moreover, 
many of the volunteers in the 1938 study 
“are still too young to have reached high 
risk mortality age.” (FTR Exhibit #28) 

Because the results of the Nelson study 
were at a variance with previous evidence 
on the long-term effects of arsenic ex¬ 
posure, NIOSH queried EPA regarding 
possible explanations for the differences, 
and reviewed data from other sources 
which might confirm the findings. Upon 
review of the life table procedure used by 
Nelson, NIOSH suggested that the un¬ 
expected differences noted might have 
resulted from use of an incorrect statis¬ 
tical technique for computing the ex¬ 
pected numbers of deaths. While EPA 
reported to NIOSH that the statistical 
method used was entirely appropriate, 
EPA confirmed the authors’ conclusions 
that the paper had unfortunate method- 
ologic limitations. 

Using two types of data sources, NIOSH 
attempted to independently evaluate 
the Nelson study findings. The first data 
source reviewed was occupational mor¬ 
tality data for adult white males in the 
State of Washington for the period 1950- 
1971 (FTR Exhibit #34). Dr. Samuel Mil- 
ham of the Washington Department of 
Social and Health Services compared dis¬ 
ease frequencies of approximately 400 
distinct occupational groups and found 
that deaths due to respiratory cancer 
were 19 percent higher than expected for 
the decendents classified as ‘‘orchard¬ 
ists”. Further, during the most recent 11 
years (1961-1971) an increase of 27 per¬ 
cent was observed for lung cancer among 
orchardists. 

The second data source reviewed was 
age-adjusted mortality rates for spe¬ 
cific types of cancers for the three- 
county area from which the Nelson 
orchardist sample was drawn. The mor¬ 
tality rates for the three counties during 
the period 1950 to 1969 were compared to 
the rates for the state as a whole to 
identify unusual cancer patterns. NIOSH 
found that the rates were highest for 
Chelan County, the county in which the 
majority of the persons in the Nelson 
study resided. The mortality data on 
orchardists and men residing in Chelan 
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County indicate a significant excess of 
lung cancer. 

Because the two Independent sources 
of information contradicted, rather than 
confirmed, the Nelson study, NIOSH 
questioned the negative results found by 
Nelson. While no explanation for the 
contradictory results could be determined 
it appears that the Nelson study did not 
correctly depict the cancer experience of 
the persons exposed to lead arsenate in 
the Wenatchee Valley. 

V. Conclusions. Prom an analysis of 
available studies and consistent with 
the findings of the National Institute 
for Occupational Safety and Health and 
the National Cancer Institute, OSHA 
considers exposure to airborne concen¬ 
trations of inorganic arsenic compounds 
to be strongly implicated as a cause in 
occupational carcinogenesis. 

In six epidemiological studies, excess 
lung cancer mortalities were observed 
among worker populations having had 
exposure to inorganic arsenic com¬ 
pounds. The authors of four other epi¬ 
demiological studies concluded that 
there was no significant excess of can¬ 
cer mortalities among inorganic arsenic 
workers. However, in the analysis of 
three of these studies, both NIOSH and 
OSHA confirmed that excess lung can¬ 
cer mortalities were involved, but were 
not observed due to inadequate study 
designs. No definitive conclusions could 
be ascribed to the fourth study. Further, 
it is recognized that the retrospective 
epidemiological mortality studies are de¬ 
ficient in providing accurate occupa¬ 
tional exposure data. However, most of 
the available studies, including the data 
submitted by Dow and Allied, do show 
significant excesses of lung cancer mor¬ 
talities for workers exposed to a variety 
of inorganic arsenic compounds. 

In the epidemiological studies to date, 
both the trivalent compounds (such as 
arsenic trioxide) and pentavalent com¬ 
pounds (such as lead and calcium ar¬ 
senate) have been observed to be car¬ 
cinogenic, eliciting lung cancer, lym¬ 
phatic canoer and skin cancer. While 
little is known about relative carcino¬ 
genic activity of the two valence states 
of arsenic in the various inorganic com¬ 
pounds, there is no evidence supporting 
a distinction between the various inor¬ 
ganic arsenic compounds. 

The evidence to date, including both 
environmental and epidemiological stud¬ 
ies, shows that exposure to airborne 
concentrations of inorganic arsenic pre¬ 
sents the most significant occupational 
health hazard. The proposed standard is 
directed primarily to protect employees 
from the hazard of airborne concentra¬ 
tions of inorganic arsenic. We have 
found only limited evidence to date im¬ 
plicating the ingestion of inorganic ar¬ 
senic and no evidence implicating the 
ingestion of organic arsenic as a cause 
of cancer. The proposed standard, how¬ 
ever, does protect employees from poison¬ 
ing due to ingestion of inorganic arsenic. 
OSHA has no evidence that inhalation 
of organic arsenic compounds causes 
cancer and therefore, organic arsenic 

compounds are not included in this 
standard. 

With respect to the permissible expo¬ 
sure limits, the proposal sets a limit of 
.004 mg As/cu m with.an action level of 
.002 mg As/cu m. NIOSH originally rec¬ 
ommended, in the criteria document, that 
the standard for controlling inorganic 
arsenic exposure, except for lead arsenate 
and arsine, be set at .05 mg As/cu m. This 
limit resulted from their evaluation of 
the then available data, from which they 
concluded that respiratory cancer was 
associated with occupational exposure to 
inorganic arsenic. 

However, based on the presently avail¬ 
able evidence, which strongly indicates 
that inorganic arsenic causes cancer, 
NIOSH now recommends that the stand¬ 
ard be set at a “non-detectable” level for 
all inorganic compounds, except arsine. 
NIOSH defines non-detectable as “the 
limit of analytical sensitivity when gen¬ 
eral workroom air samples are collected 
for 15 minutes at a flow rate of 10 liters 
a minute.” Application of NIOSH’s fac¬ 
tors of analytical sensitivity, flow rate, 
and sampling time, results in an air con¬ 
centration of .002 mg As/cu m. 

OSHA feels that the evidence clearly 
establishes the need to limit occupational 
exposures to inorganic arsenic in order 
to prevent harmful health effects on 
workers. Since inorganic arsenic is con¬ 
sidered to be a carcinogen, and since 
there is no evidence of a safe level of 
exposure, it is felt that the exposure 
levels must be reduced as low as feasible. 
For the purposes of controlling worker 
exposures to inorganic arsenic, OSHA 
believes that a range of .002 to .004 mg 
As/cu m will significantly reduce, if not 
prevent arsenic-induced cancer. At the 
same time, it is felt that such a range 
will facilitate employer surveillance of 
exposure conditions, the implementa¬ 
tion and maintenance of control mea¬ 
sures, and compliance enforcement. 

For the implementation of this range, 
OSHA proposes that employer measure¬ 
ment of inorganic arsenic levels begin 
at an action level of .002 mg As/cu m, as 
determined on an eight-hour time- 
weighted average basis. This level of ex¬ 
posure would also trigger the require¬ 
ments concerning medical surveillance, 
regulated areas, and protective clothing. 

A ceiling limit of .01 mg As/cu m over 
any 15 minute period during the work 
shift is proposed to prohibit significant 
excursions above the permissible ex¬ 
posure limit. 
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Selta—“Occupational Lung Cancer Among 

Copper Smelters” Int. J. Cancer 13 652-8 
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Chemical and Environmental Investiga¬ 
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Trioxide Exposure on Mortality” Arch. 
Environmental Health 7 583-91 (1963). 

S. S. Pinto, C. M. McGill—“Arsenic Trloxlde 
Exposure In Industry” Ind. Med. Surg. 22 
281-7 (1953). 

I. S. Rozenshtein—"Sanitary Toxicological 
Assessment of Low Concentrations of 
Arsenic Trloxlde in the Atmosphere.” Hyg. 
Sanit. 35 16-21 (1970). 

L. S. Sneglreff and O. M. Lombard—“Arsenic 
and Cancer—Observations In the Metal¬ 
lurgy Industry” Arch. Ind. Hyg. Occup. 
Med. 4 199-205 (1951). 

World Health Organization, International 
Agency for Research on Cancer, IARC 
Monographs on the Evaluation of Carcino¬ 
genic Risk to Man: Some Inorganic and 
Organometallic Compounds, Vol. n, IARC 
Publishers, Lyan, France 1973. 

VI. The proposed standard. The pro¬ 
posed standard would include the fol¬ 
lowing major points: 

(1) Scope and application. The pro¬ 
posed standard would apply to all em¬ 
ployers having establishments where in¬ 
organic arsenic and its compounds are 
produced, reacted* released, packaged, 
repackaged, stored, handled or used, ex¬ 
cept that this section will not apply to 
working conditions with respect to which 
the Mining Enforcement and Safety Ad¬ 
ministration, Department of the Interior, 
or the Environmental Protection Agency 
have exercised statutory authority to 
prescribe or enforce standards or regu¬ 
lations affecting occupational safety or 
health. Further, the proposal would ap¬ 
ply to transportation of the substances 
except that this section will not apply to 
working conditions with respect to which 
the Department of Transportation has 
exercised statutory authority to prescribe 
or enforce standards or regulations af¬ 
fecting occupational safety or health. 
Although the proposal’s scope is broad, 
including nearly every use of inorganic 
arsenic, the specific provisions of the 
proposed standard that would apply to 
any particular employer, depend upon 
the amount of the substance actually re¬ 
leased in the workplace. 

The proposal would apply to all in¬ 
organic compounds containing arsenic, 
with the exception of arsine. In its cri¬ 
teria document, NIOSH excluded lead 
arsenate and arsine. NIOSH felt that 
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lead arsenate poses a double threat of 
chronic lead poisoning as well as acute 
arsenic intoxication, and should be con¬ 
sidered separately. However, following 
their analysis of new studies by Dow, Al¬ 
lied and EPA, NIOSH concluded and we 
agree that lead arsenate should be in¬ 
cluded in this proposed rulemaking. 

Since arsine has different toxicological 
properties than other Inorganic arsenic 
compounds, NIOSH felt and we agree 
that it should be excluded from this 
standard. 

(2) Permissible exposure limit. The 
proposed standard sets a maximum limit 
for employee exposure of .004 milligrams 
of arsenic (As) per cubic meter of air 
averaged over an eight-hour period. Ad¬ 
ditionally, a ceiling limit of .01 mg As/cu 
m is proposed for any 15 minute time pe¬ 
riod during the work shift. These limits 
set levels above which no employee ex¬ 
posure is permitted. 

Further, the proposal prohibits all skin 
contact with liquid arsenic trichloride, 
and repeated skin contact with other 
liquid or solid forms of inorganic arsenic 
compounds which are likely to cause skin 
irritation. The strict requirement for ar¬ 
senic trichloride is due to the particularly 
hazardous nature of this compound. It 
has an extremely high vapor pressure at 
room temperature, and can be absorbed 
directly through the skin. Repeated con¬ 
tact with other inorganic arsenic com¬ 
pounds may result in skin irritation. 

(3) Action level. The proposed stand¬ 
ard sets an “action level” of .002 mg As/ 
cu m averaged over an eight hour period. 
The purpose of the action level is to set 
a level at which airborne inorganic ar¬ 
senic can be practicably detected by the 
employer, and above which precaution¬ 
ary measures such as medical surveil¬ 
lance and monitoring are warranted. 
Regulated areas would be established for 
all areas in which levels of inorganic 
arsenic exceed the action level. Where it 
has been determined that operations in¬ 
volving Inorganic arsenic do not exceed 
the action level, provisions of this stand¬ 
ard such as requirements for medical 
surveillance and regulated areas do not 
apply. 

In OSHA’s judgment, exposures below 
the action level do not present a sufficient 
hazard to warrant application of the 
entire standard to places of employ¬ 
ment which have such exposures. 

It should be noted, however, that cer¬ 
tain provisions of the proposed standard, 
such as employee training and informa¬ 
tion, apply wherever inorganic arsenic is 
released as a result of operations, with¬ 
out regard to the airborne concentra¬ 
tions. 

(4) Monitoring. Under the provisions 
of this proposed standard, the employer 
would be required to make an initial de¬ 
termination of employee exposure to air¬ 
borne concentrations of inorganic ar¬ 
senic. This initial determinaiton may be 
an observation based on the amount of 
inorganic arsenic present, type of opera¬ 
tions being performed, the amount and 
type of ventilation, and the proximity of 
employees to the sources of emission. Ini¬ 

tially, the employer is not required to 
sample or measure airborne concentra¬ 
tions. However, the employer must be 
certain that the determination accu¬ 
rately reflects employee exposure con¬ 
ditions over the working day. If the 
employer chooses to perform any meas¬ 
urements at this time, these must be 
considered in the determination. 

If the results of the initial determina¬ 
tion are negative, that is, if the employer 
determines that no employee is exposed 
above the action level, a written record of 
this determination must be made. This 
record must include any information or 
observations that indicate an employee 
may be exposed in excess of the action 
level, such as employee complaints of 
signs or symptoms that may be attributed 
to overexposure. Further, the determina¬ 
tion record must include any measure¬ 
ments of inorganic arsenic exposures 
taken, and the names and social security 
numbers of the employees considered un¬ 
der this determination. 

In establishments having more than 
one work operation involving the use of 
inorganic arsenic, an initial determina¬ 
tion must be made for each operation. 
Also, the determination must be re¬ 
peated each time there is a change in 
production, process or control measures 
which could result in new or additional 
exposures, or whenever the employer has 
any other reason to suspect that a change 
in exposure conditions has occurred. 

If the results of the initial determina¬ 
tion are positive. Indicating that an em¬ 
ployee is exposed to concentrations in 
excess of the action level, the employer 
would be required to implement a pro¬ 
gram to measure the exposures of af¬ 
fected employees. Because the deter¬ 
mination has indicated exposure in ex¬ 
cess of the action level, thus triggering 
the monitoring program, no written rec¬ 
ord of the determination need be made. 

The results of the exposure measure¬ 
ment program would determine further 
action to be taken by the employer: (1) 
If measurements show that an employee 
is exposed to concentrations above the 
action level, but below the permissible 
exposure limit, measurements of that 
employee’s exposure must be made at 
least every two months. (2) If measure¬ 
ments show that an employee is exposed 
to concentrations above the permissible 
limit, the employer would be required to 
measure that employee’s exposure at 
least monthly. Such exposures also trig¬ 
ger other actions on the part of the em¬ 
ployer, such as notifying the employee 
of his overexposure and institution of 
engineering and work practice controls 
to reduce the exposure to within permis¬ 
sible limits. (3) If the results of two 
consecutive measurements, taken at least 
five working days apart, show that an 
employee is not exposed above the action 
level, the measurement program may be 
terminated for that employee. 

The monitoring provisions are de¬ 
signed so that employers having work 
places in which use of inorganic arsenic 
is controlled, without regard to the use 
of respirators, to the extent that ex¬ 

posures are below the action level, would 
not be required to make any measure¬ 
ments. The intent of this procedure is 
to provide adequate protection for em¬ 
ployees while minimizing unnecessary 
burdens on employers. 

The frequency of measurement would 
depend on the degree of employee ex¬ 
posure. Bimonthly measurement for em¬ 
ployees whose exposures are in the range 
between the action level and permissible 
level would be required to provide suffi¬ 
cient warning when exposures are ap¬ 
proaching the permissible limit. A mini¬ 
mum bimonthly sampling frequency 
would be required because the data from 
fewer samples would not provide statis¬ 
tical information of an accuracy neces¬ 
sary to assure protection of employees. 

For work places in which exposures 
are above the permissible limit, monthly 
measurements would be required because 
OSHA believes that exposure above the 
permissible level presents a hazard to 
the employee. Monthly measurements 
would be required even when employees 
routinely wear respirators, because the 
type of respirator to be worn is deter¬ 
mined by the concentrations of inor¬ 
ganic arsenic present in the work place 
air. 

The proposal provides for the termina¬ 
tion of exposure measurement when two 
samples indicate levels below the action 
level. Two samples, rather than one, are 
required in order to allow for the normal 
variability of individual exposure meas¬ 
urements, which may produce unrepre¬ 
sentative samples. A requirement for a 
period of five working days between 
samples has been included to ensure that 
any recorded decrease in exposure levels 
is not merely a short-term reduction. It 
should be noted that the termination 
of measurement would be effective only 
as long as there is no change in produc¬ 
tion, process or control which could 
result in new or additional exposure. If 
such a change occurs, the procedure, 
beginning with the initial determination, 
must be repeated. 

(5) Methods of measurement. The 
proposal would require that exposure 
measurements reflect the actual ex¬ 
posure conditions for each employee. No 
specification is made for the location of 
the samples taken. Thus, the employer 
is free to choose to perform either per¬ 
sonal breathing zone samples or general 
air samples, provided that the method 
chosen gives accurate indication of the 
employees’ exposures. Further, any ap¬ 
propriate combination of long-term or 
short-term samples would be acceptable, 
although the proposal would require that 
all exposures be calculated on an eight- 
hour time-weighted average basis. 

The provisions state that the accuracy 
of the sampling method must have a 
confidence level of 95 percent. The term 
accuracy refers to the difference between 
the measured value and the true con¬ 
centration. It allows for both the ran¬ 
dom variation of the method (its preci¬ 
sion) and the difference between the 
average result from the method and the 
true value (bias of the method). The re- 
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quired accuracy for concentrations above 
the action level is 25 percent at a 95 
percent confidence level. This means 
that out of a long series of measure¬ 
ments, 95 percent must be within 25 
percent of the true value. The required 
accuracy values allow the use of rela¬ 
tively inexpensive collection and ana¬ 
lytical equipment. 

(6) Regulated area. The proposal re¬ 
quires that regulated areas be estab¬ 
lished, that access be limited to author¬ 
ized persons and that a roster of per¬ 
sons authorized to enter be made daily 
and maintained for at least 40 years. 
One purpose of establishing regulated 
areas is to limit the exposures above 
the action level to as few people as pos¬ 
sible. The 40 year record retention re¬ 
quirement is based on the observed 
latency period for inorganic arsenic- 
induced cancer. The burden on the em¬ 
ployer is considered to be minimal be¬ 
cause the provisions require the em¬ 
ployer merely to identify and control 
such areas. 

(7) Methods of compliance. The pro¬ 
posed standard requires that employers 
immediately institute feasible engineer¬ 
ing controls to reduce employee expo¬ 
sures to inorganic arsenic to at or below 
.004 mg As/cu m. In establishments 
where controls that can be instituted 
immediately will not reduce exposure to 
the permissible level, they must none¬ 
theless be implemented to reduce expo¬ 
sures to the lowest practicable level, and 
be supplemented by the use of work 
practice controls or respirators to pro¬ 
vide the necessary protection. 

Engineering controls for inorganic 
arsenic may include mechanical ventila¬ 
tion and closed processing systems. 
When mechanical ventilation is used 
for engineering control, checks of air 
system efficiency, such as air velocity, 
static pressure, or air volume, must be 
made at least every three months. En¬ 
gineering controls, which reduce levels 
of exposure in the work place environ¬ 
ment by removing airborne contami¬ 
nants, are the preferred means of com¬ 
pliance because of the problems gen¬ 
erally associated with the use of 
respirators and work practice controls. 

As part of its modified criteria docu¬ 
ment, NIOSH has included recommen¬ 
dations for the use of “standby rooms” 
under positive air pressure, with a fil¬ 
tered air supply for controlling exposure 
to inorganic arsenic. OSHA believes that 
this may be a useful method, particu¬ 
larly in the smelting industry, although 
we question the uniform application of 
standby rooms for all types of industry. 
The proposed standard does not specifi¬ 
cally require the use of standby rooms. 

Administrative or work practice con¬ 
trols which distribute exposures over a 
large number of workers are less desir¬ 
able than engineering controls since this 
increases the population of employees 
at risk from exposure to potentially 
harmful levels of inorganic arsenic. 

Respirators are capable of providing 
very good protection if they are prop¬ 
erly selected, properly fitted, and if they 
are worn by the employee. The proposal 

would require proper selection and fit¬ 
ting, and that the employer ensure their 
proper use. However, because of the diffi¬ 
culties inherent in the use of respirators, 
they are less favored than engineering 
controls. 

Where compliance with this standard 
cannot be achieved immediately through 
the institution of engineering controls, 
they must nevertheless be used to con¬ 
trol exposures to the lowest practicable 
level. In addition, a program must be 
established and implemented to reduce 
exposures to the permissible exposure 
limit, or to the greatest extent feasible, 
solely by means of engineering controls. 
Written plans for this program must be 
developed and be furnished upon request 
for examination and copying to repre¬ 
sentatives of the Assistant Secretary of 
Labor for Occupational Safety and 
Health, U.S. Department of Labor, or 
his designee and the Director, National 
Institute for Occupational Safety and 
Health, U.S. Department of Health, Edu¬ 
cation, and Welfare, or his designee. 
These plans must be reviewed and up¬ 
dated to reflect the current status of ex¬ 
posure control. The revisions must be 
made at least every six months. 

(8) Respiratory protection. When en¬ 
gineering controls and work practices 
are not feasible or are inadequate, 
respirators would be required. Addi¬ 
tionally, the proposed standard provides 
for the use of respirators in other specific 
situations, including during installation 
of engineering controls, in hazardous op¬ 
erations, and in emergencies. 

The proposal requires the employer to 
select respirators that have been ap¬ 
proved by the Mining Enforcement and 
Safety Administration or NIOSH. Fur¬ 
ther, the employer must select the type 
of respirator to be used from the table 
provided in the proposed standard. This 
table lists the type of respirator to be 
used based on the concentrations of in¬ 
organic arsenic in the workplace. For 
situations in which the airborne con¬ 
centrations are unknown, respirators 
which afford the maximum protection, 
as stated in the table, are required. 

NIOSH recommended that only two 
types of respirators be permitted, based 
on their recommendation of a nondetect- 
able level of exposure. These respirators 
are capable of providing protection for 
conditions of unknown or massive con¬ 
centrations of inorganic arsenic. How¬ 
ever, OSHA feels that other respirators 
provide adequate employee protection as 
long as their use is limited to specific 
ranges of concentrations. For this 
reason, OSHA has provided an expanded 
respirator table in the standard, which 
requires that particular types of respira¬ 
tors be used for specific concentrations. 

(9) Hazardous operations. Certain op¬ 
erations are inherently hazardous due to 
the working conditions, amount of toxic 
material used, or the toxic properties of 
the materials. Examples of such haz¬ 
ardous operations are the cleaning of 
electrostatic precipitators or dust collec¬ 
tion systems; maintenance operations on 
smelter furnaces; arsenic kitchen opera¬ 
tions; loading and unloading of bulk 

quantities of inorganic arsenic com¬ 
pounds; other maintenance operations; 
and operations involving arsenic tri¬ 
chloride. 

The proposed standard requires that 
employees wear respirators when en¬ 
gaged in hazardous operations because 
it might be expected that these opera¬ 
tions will result in the release of inor¬ 
ganic arsenic in excess of the permissible 
limit. Appropriate protective clothing is 
required during hazardous operations to 
prevent employees from having any skin 
contact with arsenic trichloride. 

(10) Emergency situations. The pro¬ 
posed standard would require employers 
to prepare a written plan of action to 
be followed in the event of occurrences 
which result in massive releases of in¬ 
organic arsenic. Examples of such 
emergencies are ruptures of containers 
and control or operating equipment 
failures. Emergency plans are necessary 
to inform employees of actions required 
for personal protection and for reduc¬ 
tion of hazards in the event of an 
emergency. Employees not engaged in 
correcting the emergency situations must 
be restricted from the area and normal 
operations halted until the emergency is 
abated. 

(11) Protective clothing. The proposal 
requires the employer to provide, and en¬ 
sure that employees wear, clean protec¬ 
tive clothing, such as but not limited to 
coveralls, smocks, aprons, face shields, 
gloves, shoes, hats and dust proof gog¬ 
gles, where exposures are in excess of the 
action level. This requirement is intended 
to prevent the accumulation of inorganic 
arsenic dust on the body or street clothes 
of the employee. 

The proposed standard requires the 
employer to ensure that all protective 
clothing is removed in special change 
rooms and that contaminated protective 
clothing is removed from these rooms 
only in closed, impermeable containers. 
The employer is also required to ensure 
that no employee removes contaminated 
protective clothing from the change 
rooms, except those employees author¬ 
ized by the employer to do so for the 
purpose of disposal, maintenance or 
laundering. The employer is responsible 
for disposal, maintenance and laundering 
of protective clothing and equipment. 
The employer must ensure that the per¬ 
son who is charged with laundering con¬ 
taminated protective clothing is apprised 
of the harmful effects of exposure to in¬ 
organic arsenic. 

(12) Housekeeping. Removal and pre¬ 
vention of accumulations of inorganic 
arsenic dust deposits on all surfaces in 
the work environment are an important 
aspect in dust control. Thus, for the pur¬ 
pose of ensuring that inorganic arsenic 
dust and particles are not reintroduced 
into the workplace air, the proposal pro¬ 
hibits dry sweeping or the use of com¬ 
pressed air for cleaning of floors and 
other surfaces. Vacuuming and water 
spray methods of dust removal are both 
safe and adequate, provided the practices 
outlined in the standard are followed. 
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(13) Hygiene facilities and practices. 
The proposal prohibits smoking, non¬ 
food chewing products, application of 
cosmetics, or consumption of food in 
areas where exposures to airborne con¬ 
centrations of inorganic arsenic are 
above the action level or in areas where 
skin contact with inorganic arsenic may 
occur. Storage of such items is also pro¬ 
hibited in these areas. Further, all em¬ 
ployees must be required to wash hands, 
forearms, face and neck before eating 
or smoking or at the end of the work 
shift. Workers exposed above the action 
level, must shower at the end of the work 
shift, prior to changing into street 
clothes. Employers must also provide eye 
wash facilities wherever eye contact with 
inorganic arsenic could occur, and both 
eye wash facilities and emergency show¬ 
ers where arsenic trichloride is handled. 

This section of the proposed standard 
requires the employer to provide for the 
number and placement of facilities such 
as change rooms, toilets, lavatories and 
showers in accordance with 29 CFR 
1910.141. 

(14) Medical surveillance. Medical 
surveillance provisions have been in¬ 
cluded in this proposal to provide for 
early diagnosis of health effects of in¬ 
organic arsenic exposure. The employer 
must make medical examinations and 
tests available to all employees who are 
exposed or will be exposed to inorganic 
arsenic in excess of the action level. All 
medical examinations and procedures 
must be performed by, or under the 
supervision of a physician, and provided 
during the employee’s normal working 
hours, without cost to the employee. Ex¬ 
aminations must be repeated every 6 
months for employees who have had 10 
years or more of occupational exposure 
to inorganic arsenic, and annually for 
all other employees exposed above the 
action level. 

OSHA has placed special emphasis on 
medical surveillance of employees ex¬ 
posed for 10 years or more by requiring 
a medical examination every 6 months. 
More frequent examinations of these em¬ 
ployees are required because their past 
exposure may have been at high levels, 
and these examinations may help in 
early diagnoses of any harmful effects 
resulting from their past exposures. 

The medical examination includes such 
Items as a medical and work history; 
14 x 17 posterior-anterior chest X-ray; 
a complete blood count; palpation of the 
superficial lymph nodes; and examina¬ 
tion of body surfaces for hyperpigmen¬ 
tation, keratoses or other skin lesions. 
NIOSH suggested the use of periodic 
sputum cytologic examination for early 
detection of lung cancer. OSHA recog¬ 
nizes that this particular examination 
may be useful in a medical surveillance 
program, but feels that the necessity for 
a sputum cytological analysis is more ap¬ 
propriately determined by the examin¬ 
ing physician. Therefore, a recommenda¬ 
tion for this type of test is mentioned In 
the Medical Surveillance Guidelines 
(Appendix C), but not required by the 
proposed standard. 

Additionally, periodic urine analysis 
for arsenic content has been suggested 
as a useful indication of arsenic ex¬ 
posure. However, because of the ubiqui¬ 
tous nature of arsenic (it is found in food, 
water, etc.) it is difficult to relate oc¬ 
cupational exposure to the amount ex¬ 
creted in the urine. A urine sample 
program might benefit the medical sur¬ 
veillance program provided background 
levels for each employee are established. 
Since such background levels are difficult 
to establish, the proposal does not re¬ 
quire arsenic urine analysis. 

The employer must provide the exam¬ 
ining physician with a copy of the stand¬ 
ard for inorganic arsenic, including 
appendices; a description of the em¬ 
ployee’s duties; a description of any per¬ 
sonal protective equipment used by the 
employee; and information concerning 
actual and estimated exposures to which 
the employee has been or may be ex¬ 
posed. The employer must also provide 
any available employee medical history 
information requested by the physician. 

Following the medical examination, 
the employer must obtain a written opin¬ 
ion from the examining physician stat¬ 
ing whether the employee has any medi¬ 
cal condition that would place him at 
increased risk to his health, or that 
would be aggravated by exposure to in¬ 
organic arsenic. Additionally, the phy¬ 
sician’s opinion must state any recom¬ 
mended limitations upon the employee’s 
exposure or upon the use of protective 
equipment and respirators. Also, the 
opinion must state that the employee 
has been informed of any medical con¬ 
ditions which require further examina¬ 
tion or treatment; however, the writ¬ 
ten opinion shall not contain specific 
findings or diagnoses unrelated to the 
employee’s exposure to inorganic 
arsenic. The employer must provide a 
copy of the physician’s opinion to each 
employee. 

If, based on the physician’s opinion, 
the employer determines that exposure 
of an employee to inorganic arsenic 
would materially impair the employee’s 
health, it is the responsibility of the 
employer to remove that employee from 
exposure. 

(15) Employee information and train¬ 
ing. The proposal would require the em¬ 
ployer to provide an annual training 
program for all employees assigned to 
the workplace areas within the scope of 
the standard. The program must be pro¬ 
vided at the time of initial assignment 
to such work areas, and at least annually 
thereafter. 

The program must, at a minimum, 
present the information contained in 
Appendices A and B; inform the em¬ 
ployee of the quantity, location, and 
manner of use, release or storage of in¬ 
organic arsenic; inform the employee of 
necessary protective steps; inform the 
employee of the purpose for, proper use 
of, and limitations of respiratory protec¬ 
tion devices; explain the purpose for, and 
a description of the medical surveillance 
program; and explain emergency pro¬ 
cedures to be followed. Additionally, the 

training program must Include a review 
of this standard. A copy of the stand¬ 
ard and its appendices must be readily 
available to employees. 

Training and information are essen¬ 
tial factors in the protection of em¬ 
ployees. An employee can do a great deal 
to protect himself from harmful ex¬ 
posures to inorganic arsenic; but only 
if he is aware of the nature of the 
hazard and what actions are needed for 
prevention of overexposure. 

(16) Signs and labels. Due to the haz¬ 
ardous nature of inorganic arsenic, 
OSHA feels that emphasis should be 
placed on warning employees and other 
persons about the dangers of exposure. 
For this reason, the proposed standard 
includes a section on signs and labels for 
regulated areas, areas in which hazard¬ 
ous operations exist, or where exposures 
exceed the permissible limit, and for 
containers of inorganic arsenic. 

The signs to be posted at regulated 
areas inform employees of the suspected 
carcinogenicity of inorganic arsenic and 
alert them to the fact that only persons 
authorized by the employer should enter 
the area. Signs posted for hazardous 
operations or where exposure exceeds 
the permissible limit, where personal 
protective equipment is mandated by 
the standard, reiterate the warning of 
carcinogenicity, and advise that res¬ 
piratory equipment is necessary for en¬ 
try and that such entry is limited to 
authorized personnel. 

Containers of inorganic arsenic are 
required to be labeled with a more de¬ 
tailed description of the hazard and 
practices to be followed in use of the 
substance. These labels may be applied 
in addition to or in combination with 
labels required by other statutes, regula¬ 
tions or ordinances. In addition, no sign 
or instruction may contradict or detract 
from the effect of the warnings, infor¬ 
mation, or instructions required for 
labels in this section. 

(17) Records. The proposed standard 
would require employers to make writ¬ 
ten records of the following: negative 
initial determinations; measurements of 
employee exposures; tests of mechanical 
ventilation systems (where such sys¬ 
tems are used for engineering control); 
respirator usage; annual training and 
information sessions; rosters of persons 
authorized to enter regulated areas; and 
records required under medical surveil¬ 
lance provisions. Records of exposure 
determinations and respirator usage 
have to be retained five years. Ex¬ 
posure measurements and regulated 
area rosters would be required to be 
maintained for 40 years. Medical sur¬ 
veillance records would have to be main¬ 
tained for 40 years, or for the duration 
of employment plus 20 years, whichever 
is longer. The other records required 
would only have to be retained for two 
years. 

Additionally, this portion of the pro¬ 
posal would provide for access to records 
of exposure measurements by employees, 
former employees or their representa¬ 
tives, and access to medical records by 
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physicians designated by employees or 
former employees. 

Further, the proposed standard would 
require that in the event the employer 
ceases to do business, the successor shall 
retain all records for the required length 
of time. If there is no successor to receive 
and maintain his records, the employer 
shall send the records to the Director, 
by registered mail, and individually noti¬ 
fy each employee of the transfer. 

(18) Observation of monitoring. The 
proposed standard would require em¬ 
ployers to assure that affected employees 
or their representatives are given an 
opportunity to observe any measuring 
of employee exposure to inorganic ar¬ 
senic conducted pursuant to this stand¬ 
ard. The proposal requires the observers 
to use whatever personal protective de¬ 
vices are required, and to comply with 
all other applicable safety procedures. 

Observers would be entitled to receive 
an explanation of the measurement pro¬ 
cedure, observe all the steps related to 
the measurement procedure that are 
performed at the place of exposure, and 
to record the results obtained. 

(19) Reports. The proposal would re¬ 
quire the employer to notify the OSHA 
Area Director within one month of es¬ 
tablishment of a regulated area. This 
report would include the address and lo¬ 
cation of each establishment having one 
or more regulated areas and the approxi¬ 
mate number of employees authorized 
to enter such areas during normal oper¬ 
ations. Further, this portion of the pro¬ 
posal would require the employer to re¬ 
port all emergencies, and the facts ob¬ 
tainable at the time, to the Area Director 
within 24 hours of their occurrence. 

VII. Public Participation. Interested 
persons are invited to comment on the 
proposed standard on or before March 3, 
1975. Written data, views, and argu¬ 
ments must be submitted in quadrupli¬ 
cate to Ms. N. Hucke, OSHA Committee 
Management Office, Docket OSH 37, 
1726 M Street, NW, Room 200, U.S. De¬ 
partment of Labor, Washington, D.C. 
20210 (Phone: 202/961-2248 or 2487). 
Written submissions must clearly iden¬ 
tify the provision of the proposal ad¬ 
dressed and the position taken with re¬ 
spect to each such provision. The data, 
views, and arguments will be available 
for public inspection and copying at the 
above address. All written submissions 
received will be made a part of the rec¬ 
ord of this proceeding. 

In order to expedite this rulemaking 
proceeding and in anticipation of re¬ 
quests for a hearing; we are scheduling 
an informal public hearing, pursuant to 
section 6(b) of the Act and 29 CFR 
Part 1911, to begin on April 8, 1975, in 
the Departmental Auditorium, U.S. De¬ 
partment of Labor, Constitution Avenue 
between 12th and 14th Streets, NW., 
Washington, D.C. All aspects of the pro¬ 
posed standard, including environmen¬ 
tal impact, will be at issue in the hear¬ 
ing. Beginning at 9:30 a.m. e.d.t. on 
April 8, 1975, the presiding Adminis¬ 
trative Law Judge will hold a pre-hear¬ 
ing conference in order to settle any 
matters relating to the proceedings. All 
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persons intending to make presentations 
should attend the pre-hearing confer¬ 
ence which is open to the public. The 
hearing will be conducted, and the de¬ 
cisions made, in accordance with 29 
CFR Part 1911. 

Persons desiring to appear at the hear¬ 
ing must file a notice of intention to 
appear on or before March 17,1975, with 
Ms. N. Hucke, OSHA Committee Man¬ 
agement Office, Docket OSH-37, 1726 
M Street, NW., Room 200, U.S. Depart¬ 
ment of Labor, Washington, D.C. 20210 
(Phone: 202/961-2248 or 2487). The no¬ 
tice must contain the following informa¬ 
tion: 

(1) The name and address of the person 
to appear; 

(2) The capacity In which he will appear; 
(3) The approximate amount of time re¬ 

quired for the presentation; 
(4) The specific provisions of the proposal 

that will be addressed; 
(5) A brief statement of the position that 

will be taken with respect to each provision 
addressed; and 

(6) A summary of the evidence with re¬ 
spect to each such provision proposed to be 
adduced at the hearing. 

The oral proceedings will be reported 
verbatim. All statements and documents 
that are intended to be submitted for the 
record of the hearing must be submitted 
in quadruplicate. The use of prepared 
statements by witnesses is encouraged. 

The Administrative Law Judge shall 
have all the powers necessary or ap¬ 
propriate to conduct a fair and full in¬ 
formal hearing, including the powers: 

(a) To regulate the course of the proceed¬ 
ings; 

(b) To dispose of procedural requests, ob¬ 
jections, and comparable matters; 

(c) To confine the presentations to mat¬ 
ters pertinent to the proposed standard; 

(d) To regulate the conduct of those 
present at the hearing by appropriate means; 

(e) In his discretion, to question and per¬ 
mit questioning of any witnesses; and 

(f) In his discretion, to keep the record 
open for a reasonable, stated time to receive 
written Information from any person who 
has participated In the oral proceeding. 

Following the close of the hearing, the 
presiding Administrative Law Judge shall 
certify the record thereof to the Assist¬ 
ant Secretary of Labor for Occupational 
Safety and Health. 

The proposed standard will be reviewed 
after consideration of all relevant oral 
and written information, data, views, or 
arguments and will be modified appro¬ 
priately if the submissions so warrant. 

Accordingly, pursuant to sections 6(b) 
and 8(c) of the William-Steiger Occupa¬ 
tional Safety and Health Act of 1970 (84 
Stat. 1593, 1599; 29 U.S.C. 655, 657), 
Secretary of Labor’s Order No. 12-71 (36 
FR 8754), and 29 CFR Part 1911, it is 
hereby proposed to amend Part 1910 of 
Title 29 of the Code of Federal Regula¬ 
tions as^set forth below: 

§ 1910.93 [Amended] 

1. In § 1910.93, Table G-l would be 
amended by deleting the following sub¬ 
stances: 

Arsenic and compounds (as As)_ 0. 5 
Calcium arsenate_ . 15 
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Calcium arsenate- 
Lead arsenate- . 15 

2. A new S 1910.93r would be added to 
Part 1910 of Title 29 of the Code of Fed¬ 
eral Regulations to read as follows: 

§ 1910.93r Inorganic arsenic. 

(a) Scope and application. (1) This 
section includes requirements for the 
control of employee exposure to inorganic 
arsenic 

(2) This section applies to the produc¬ 
tion, reaction, synthesis, release, pack¬ 
aging, repackaging, storage, handling or 
use of inorganic arsenic except that this 
section will not apply to working condi¬ 
tions with respect to which the Mining 
Enforcement and Safety Administration, 
Department of the Interior, or the En¬ 
vironmental Protection Agency have 
exercised statutory authority to prescribe 
or enforce standards or regualtions af¬ 
fecting occupational safety or health. 

(3) This section applies to the trans¬ 
portation of inorganic arsenic except 
that this section will not apply to work¬ 
ing conditions with respect to which the 
Department of Transportation has ex¬ 
ercised statutory authority to prescribe 
or enforce standards or regulations af¬ 
fecting occupational safety or health. 

(b) Definitions. (1) “Inorganic ar¬ 
senic” means arsenic and all inorganic 
compounds containing arsenic except 
arsine. 

(2) “Action level” means a concen¬ 
tration of inorganic arsenic of 0.002 
milligrams Arsenic per cubic meter of 
air (mg As/cu m) as determined on an 
eight-hour, time-weighted average basis. 

(3) “Emergency” means any occur¬ 
rence such as, but not limited to equip¬ 
ment failure, rupture of containers, or 
failure of control equipment which is 
likely to, or does, result in the massive 
release of inorganic arsenic. 

(4) “Hazardous operation” means any 
operation, procedure or activity where a 
release of inorganic arsenic might be ex¬ 
pected as a consequence of the opera¬ 
tion or because of an accident in the 
operation which would result in an em¬ 
ployee exposure in excess of the per¬ 
missible exposure limit. All operations 
involving the release of, or direct skin 
contact with arsenic trichloride shall be 
considered hazardous. 

(5) “Authorized person” means any 
person specifically authorized by the em¬ 
ployer whose duties require him to enter 
a regulated area or any person entering 
such an area as a designated representa¬ 
tive of employees for the purpose of ex¬ 
ercising an opportunity to observe moni¬ 
toring and measuring procedures. 

(6) “Assistant Secretary” means the 
Assistant Secretary of Labor for Occupa¬ 
tional Safety and Health, U.S. Depart¬ 
ment of Labor, or his designee. 

(7) “Director” means the Director, 
National Institute for Occupational 
Safety and Health, U.S. Department of 
Health, Education, and Welfare, or his 
designee. 

(8) “OSHA Area Director” means the 
Director of the Occupational Safety and 
Health Administration Area Office hav¬ 
ing jurisdiction over the geographic 
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area In which the employer’s establish¬ 
ment Is located. 

(c) Permissible exposure limit. (1) 
No employee may be exposed to airborne 
concentrations of Inorganic arsenic 
greater than 0.004 mg As/cu m as deter¬ 
mined on an eight-hour, time-weighted 
average basis; or a ceiling limit greater 
than .01 mg As/cu m averaged over any 
15 minute period during the working 
day, 

(2) No employee may be exposed to 
any skin contact with liquid arsenic 
trichloride, or to repeated skin contact 
with liquid or solid inorganic arsenic 
likely to cause skin irritation. 

(d) Determination and monitoring of 
exposure. (1) Each employer who has a 
place of employment in which inorganic 
arsenic is produced, reacted, synthesized, 
released, packaged, repackaged, stored, 
handled or used shall inspect each work 
place and work operation to accurately 
determine if any employee may be ex¬ 
posed. without regard to the use of res¬ 
pirators, to inorganic arsenic above the 
action level. 

(2) Such a determination shall be 
based on the following, along with any 
other relevant considerations: 

(i) Any information, observations, or 
calculations which would indicate em¬ 
ployee exposure to inorganic arsenic; 
and 

<ii) Any measurements of inorganic 
arsenic; and 

(iii) Any employee complaints of 
symptoms which may be attributable to 
exposure to inorganic arsenic. 

<3) When a determination is made 
that no employee is exposed, without re¬ 
gard to the use of respirators, in excess 
of the action level, the employer shall 
make a record of such determination 
which shall include at least the informa¬ 
tion specified in paragraph (d)(2) and 
shall also include the date of determina¬ 
tion, work being performed at the time, 
location within work site, name and so¬ 
cial security number of employees con¬ 
sidered. 

(4) Where a determination conducted 
under paragraphs (d)(1) and (d)(2) of 
this section shows the possibility of any 
employee exposure in excess of the ac¬ 
tion level, without regard to the use of 
respirators, the employer shall immedi¬ 
ately make measurements to accurately 
determine the actual exposure for each 
such employee. 

(i) Such measurements shall be re¬ 
peated at least monthly for any employee 
who is exposed, without regard to the 
use of respirators, in excess of the per¬ 
missible exposure limit. 

(ii) Such measurements shall be re¬ 
peated at least bimonthly for any em¬ 
ployee who is exposed, without regard 
to the use of respirators, in excess of the 
action level. 

(iii) Such measurements may be dis¬ 
continued for any employee only when at 
least two consecutive measurements, 
made not less than five working days 
apart, show exposures for the employee 
are at or below the action level. 

(5) Whenever there has been a pro¬ 
duction, process or control change which 
may result in new or additional expo¬ 
sures or whenever the employer has any 

other reason to suspect a change in ex¬ 
posure conditions, a new determination 
under this paragraph shall be made. 

(6) A record of measurements of em¬ 
ployee exposure to airborne concentra¬ 
tions of inorganic arsenic shall be made 
and shall include at least the informa¬ 
tion required in paragraph (q) (2) of 
this section. 

(7) The employer shall individually 
notify in writing, within 10 working days 
after the occurrence, every employee 
who is found to be exposed to inorganic 
arsenic above the permissible exposure 
limit. Such notification need not be given 
more frequently than once a month. The 
employee shall also be notified of the 
corrective action being taken to reduce 
exposure to or below the permissible ex¬ 
posure limit. 

(8) The method of monitoring and 
measurement shall have an accuracy 
(with a confidence level of 95 percent) of 
not less than plus or minus 25 percent 
for concentrations of inorganic arsenic 
greater than or equal to .002 mg As/cu m. 
(Some methods meeting the accuracy re¬ 
quirements are available in the “NIOSH 
Manual of Analytical Methods.”) 

<e) Regulated area. (1) A regulated 
area shall be established where inorganic 
arsenic concentrations are in excess of 
the action level. 

(2) Access to regulated areas shall be 
limited to authorized persons. 

(3) A daily roster shall be made of 
authorized persons who enter a regulated 
area. 

(f) Methods of compliance. Employee 
exposures to inorganic arsenic shall be 
controlled to or below the permissible ex¬ 
posure limit provided in paragraph <c) of 
this section by engineering controls, work 
practices, and personal protection con¬ 
trols as follows; 

(1) Engineering controls shall be in¬ 
stituted immediately to reduce exposures 
to or below the permissible exposure 
limit, except to the extent that such con¬ 
trols are not feasible. 

(2) Wherever feasible engineering 
controls which can be instituted immedi¬ 
ately are not sufficient to reduce expo- 

Concentration of inorganic arsenic 

(1) Unknown or greater than 4.0 mg As/m*. 

(11) Not greater than 4.0 mg As/m*. 

(Ill) Not greater than 0.8 mg As/m*. 

(lv) Not greater than 0.40 mg As/m*. 

(v) Not greater than 0.04 mg As/m*. 

sures to the permissible exposure limit, 
they shall nonetheless be used to reduce 
exposures to the lowest practicable level, 
and shall be supplemented by work prac¬ 
tice controls and by respiratory protec¬ 
tion in accordance with paragraph (g) of 
this section. A program shall be estab¬ 
lished and implemented to reduce expo¬ 
sures to or below the permissible exposure 
limit, or to the greatest extent feasible, 
solely by means of engineering controls, 
as soon as practicable. 

(3) Written plans for such a program 
shall be developed and furnished upon 
request for examination and copying to 
the Assistant Secretary and the Director. 
Such plans shall be reviewed and revised 
as necessary, at least every six months, 
to reflect the current status of such a 
program. 

(4) When mechanical ventilation is 
used to control exposure, measurements 
which demonstrate the effectiveness of 
the system to control such exposure, such 
as air velocity, static pressure or air vol¬ 
ume, shall be made at least every three 
months. Measurements of the system’s 
effectiveness to control exposure shall 
also be made within five days of any 
change in production, process or control 
which might result in an increase in air¬ 
borne concentrations of inorganic ar¬ 
senic. 

(g) Respiratory protection. (1) Where 
respiratory protection is required under 
this section, compliance with the per¬ 
missible exposure limit may not be 
achieved by the use of respirators except: 

(1) During the time period necessary 
to install engineering controls; or 

(ii) In work operations in which engi¬ 
neering controls are not feasible; or 

(iii) In work situations in which engi¬ 
neering controls are insufficient to reduce 
exposure to or below the permissible ex¬ 
posure limit; or 

(iv) In emergencies. 
(2) Where respiratory protection is re¬ 

quired under this section, the employer 
shall select and provide the appropriate 
respirator from the Table below and shall 
ensure that the employee uses the res¬ 
pirator provided. 

for Inorganic Arsenic 

Required respirator 

(A) Self-contained breathing apparatus, 
pressure-demand type (positive pres¬ 
sure) , with full facepiece; or 

(B) Combination constant flow or pressure 
demand full facepiece, supplied-alr 
respirator type with auxiliary self- 
contained air supply. 

(A) Supplied air respirator (positive pres¬ 
sure) , continuous flow, with full face- 
piece, hood, helmet, or suit; or 

(B) Supplied air respirator, pressure de¬ 
mand, with full facepiece. 

(A) Powered air purifying respirator, with 
high efficiency filter1 and full face- 
piece, hood, or helmet. 

(A) Supplied air respirator, pressure-de¬ 
mand type, with full facepiece; or 

(B) Air purifying respirator, with high ef¬ 
ficiency filter,1 with full facepiece. 

(A) Air purifying respirator, with high 
efficiency filter,1 with half mask; or 

(B) Supplied air respirator, pressure de¬ 
mand, with half mask. 

High efficiency filter—99.97 percent efficient against 0.3-mlcron size particles. 

Respiratory Protection 
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(3) Respirators shall be selected from 
those approved by the Mining Enforce¬ 
ment and Safety Administration (for¬ 
merly called the Bureau of Mines) or by 
the National Institute for Occupational 
Safety and Health under the provisions 
of 30 CFR Part 11. 

(4) The employer shall institute a res¬ 
piratory protection program in accord¬ 
ance with § 1910.134. 

(5) Respirators prescribed for higher 
concentration may be used for any lower 
concentration. 

(6) Employees who wear respirators 
shall be allowed to leave work areas to 
wash the face and respiratory facepiece 
to prevent potential skin irritation as¬ 
sociated with respirator use. 

(h) Hazardous operations. (1) Em¬ 
ployees engaged in hazardous operations, 
as defined in paragraph (b)(4), such as, 
but not limited to. cleaning of electro¬ 
static precipitators or dust collection 
systems, maintenance of smelter fur¬ 
naces, arsenic kitchen operations, load¬ 
ing and unloading operations, or other 
maintenance operations or exposed to 
the release of or direct skin contact with 
arsenic trichloride shall be provided 
with and required to wear and use: 

(i) Respiratory protection in accord¬ 
ance with paragraph (g) of this section; 
and 

(ii) Appropriate protective clothing, 
in accordance with paragraph (J) of this 
section, to prevent skin irritation due to 
contact with inorganic arsenic and any 
skin and eye contact with arsenic tri¬ 
chloride. The protective clothing shall be 
selected for the operation and its pos¬ 
sible exposure conditions. 

(2) In addition to the requirements of 
paragraph (h)(1) of this section, all 
operations involving arsenic trichloride 
shall be performed under well ventilated 
conditions. 

(i) Emergency situations. (A) A writ¬ 
ten plan for emergency situations shall 
be developed for each facility involved 
in an inorganic arsenic operation in 
which there is a possibility of an emer¬ 
gency as defined in paragraph (b) (3) of 
this section. Appropriate portions of the 
plan shall be implemented in the event 
of an emergency. 

(B) The plan shall specifically provide 
that employees engaged in correcting 
emergency conditions shall be equipped 
as required in paragraphs (g) and (j) 
of this section until the emergency is 
abated. 

(C) Employees not engaged in cor¬ 
recting the emergency shall be restricted 
from the area and normal operations in 
the affected area(s) shall not be resumed 
until the emergency is abated. 

(j) Protective equipment. (1) Where 
exposures are in excess of the action 
level, the employer shall provide and 
ensure that the employees wear appro¬ 
priate clean protective equipment such 
as, but not limited to, coveralls, smocks, 
aprons, face shields, gloves, shoes, hats, 
or dust proof goggles to prevent con¬ 
tamination of the employee’s street 
clothing and to prevent skin contact. 

(2) Clean and dry protective equip¬ 
ment shall be provided at least daily to 
each affected employee. 

(3) The employer shall ensure that all 
protective equipment is removed only in 
change rooms as prescribed in paragraph 
(m) (3) of this section and shall ensure 
that used protective equipment is re¬ 
moved from the facility only in accord¬ 
ance with paragraph (k) of this section. 

(4) Where required by this section, 
the employer shall provide and ensure 
that the employee wears eye and face 
protection in accordance with § 1910.- 
133(a) (2) through (a)(6). 

(k) Laundering. (1) The employer 
shall launder, maintain, and dispose of 
protective equipment used in Inorganic 
arsenic operations. 

(2) The employer shall ensure that 
employees remove contaminated protec¬ 
tive equipment only in change rooms as 
required in paragraph (m) (3) of this 
section. 

(3) Tne employer shall ensure that no 
employee removes contaminated protec¬ 
tive equipment from the change room 
except for those employees authorized to 
do so for the purpose of laundering, 
maintenance, and disposal. 

(4) Inorganic arsenic contaminated 
protective equipment shall be placed in 
impermeable closed containers. 

(5) Containers of contaminated pro¬ 
tective equipment which are to be re¬ 
moved from change rooms or from the 
work place for laundering or disposal, or 
for any other reason, shall bear labels in 
accordance with paragraph (p) (3) of 
this section. 

(6) Dust removal may not be done by 
blowing or shaking of clothing. 

(7) The employer shall inform any 
person who launders or cleans inorganic 
arsenic protective equipment of the po¬ 
tentially harmful effects of exposure to 
inorganic arsenic. 

(1) Housekeeping. (1) All external 
surfaces shall be maintained free of ac¬ 
cumulation of inorganic arsenic if, with 
their dispersion, there would be an ex¬ 
cessive air concentration. 

(2) Floors and other surfaces may not 
be cleaned by dry sweeping or the use 
of compressed air. 

(3) Where vacuuming methods are se¬ 
lected, either portable units or perma¬ 
nent systems shall be used, (i) If a port¬ 
able unit is selected, the exhaust shall 
be attached to the exhaust of the work 
place ventilation system or collected with 
the vacuum unit so that inorganic arse¬ 
nic is not reintroduced into the work 
place air; and 

(ii) Portable vacuum units used to col¬ 
lect inorganic arsenic may not be used 
for other cleaning purposes and shall 
be labeled as prescribed in paragraph 
(p) (3) of this section. 

(4) Cleaning of floors and other con¬ 
taminated surfaces may not be performed 
by washing down with a hose, unless 
a fine spray has first been laid down. 

(m) Hygiene facilities and practices. 
(l) The presence or consumption of food 
or beverages, the presence or use of 
smoking or non-food chewing products, 
and the presence or application of cos¬ 
metics are prohibited in areas where air¬ 
borne concentrations of inorganic arse¬ 
nic are in excess of the action level and 

in areas where skin contact with in¬ 
organic arsenic may occur. 

(2) Employees shall be required to 
wash hands, forearms, face, and neck be¬ 
fore leaving work areas specified in para¬ 
graph (m)(l) of this section, for the 
purpose of drinking, eating, or smoking 
and at the end of each work shift. 

(3) Where employees wear protective 
clothing and equipment, clean change 
rooms shall be provided, in accordance 
with $ 1910.141(e). 

(4) Where toilets are in regulated 
areas, such toilets shall be in a separate 
room. 

(5) Where employees are required by 
this section to wash, washing facilities 
shall be provided, in accordance with 
5 1910.141(d)(1) and (2) (ii) through 
(vii). 

(6) The employer shall provide eye 
wash facilities that are suitable for quick 
drenching or flushing of the eyes for 
immediate emergency use in locations 
where eye contact with inorganic arsenic 
may occur. 

(7) The employer shall provide eye 
wash facilities and emergency showers 
that are suitable for quick drenching or 
flushing of the eyes and body for im¬ 
mediate emergency use where arsenic 
trichloride is handled. 

(8) Workers exposed above the action 
level, without regard to the use of res¬ 
pirators, shall be required to shower prior 
to changing into street clothes. 

(9) Where employees are required by 
this section to shower, shower facilities 
shall be provided in accordance with 
§ 1910.141(d) (3). 

(n) Medical surveillance. (1) Each 
employer who has a place of employ¬ 
ment in which employees are, or have 
been exposed, without regard to the use 
of respirators, to inorganic arsenic in ex¬ 
cess of the action level shall Institute a 
medical surveillance program. 

(2) (i) The program shall provide each 
employee exposed or who will be exposed 
above the action level, without regard to 
the use of respirators, with medical ex¬ 
aminations and tests in accordance with 
this paragraph. 

(ii) If any employee refuses any re¬ 
quired medical examination, the em¬ 
ployer shall inform the employee of the 
possible health consequences of such re¬ 
fusal and shall obtain a signed state¬ 
ment from the employee indicating that 
the employee understands the risk in¬ 
volved in the refusal to be examined. 

(3) All medical examinations and pro¬ 
cedures shall be performed by or under 
the supervision of a licensed physician, 
and shall be provided during the em¬ 
ployee’s normal working hours without 
cost to the employee. 

(4) At the time of initial assignment, 
or upon institution of medical surveil¬ 
lance, the following shall be performed 
by the physician: 

(i) A medical and work history; 
(ii) A medical examination which 

must include as a minimum the follow¬ 
ing: 

(A) A 14 x 17 posterior-anterior chest 
X-ray giving particular attention to 
parenchymal and hilar changes; 
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(B) A complete blood count to In¬ 
clude differential; 

(C) Palpation of the superficial lymph 
nodes for indication of neoplastic 
changes: 

(D) Careful examination of the skin 
for the presence of hyperpigmentation, 
keratoses or other skin lesions. 

(5) Examinations provided in accord¬ 
ance with this paragraph shall be per¬ 
formed at least: 

(i) Every 6 months for each employee 
who has been employed in operations 
involving inorganic arsenic for 10 years 
or more, except that chest X-rays shall 
be given annually only; and 

(ii) Annually for all other employees 
as specified in paragraph <n> (2) (i). 

(6) Each employee exposed to an 
emergency shall be given appropriate 
medical surveillance. 

(7) The employer shall provide to the 
examining physician the following in¬ 
formation: (i) A copy of this regulation 
for inorganic arsenic including all the 
appendices; 

(ii) A description of the affected em¬ 
ployee's duties as they relate to his ex¬ 
posure; 

(iii) A description of any personal 
protective equipment used; 

(iv) The results of the employee’s ex¬ 
posure measurement, if available; 

(v) The employee’s anticipated expo¬ 
sure level; and 

<vi) Upon request of the physician, 
information from previous medical ex¬ 
aminations of the affected employee. 

(8) (i) The employer shall obtain a 
written opinion from the examining 
physician containing the following: 

(A) The physician’s opinion as to 
whether the employee has any detected 
medical condition which would place 
the employee at increased risk of mate¬ 
rial impairment of the employee’s health 
from exposure to inorganic arsenic or 
would directly or indirectly aggravate 
any detected medical condition; 

(B) Any recommended limitations 
upon the employee’s exposure to inor¬ 
ganic arsenic and upon the use of pro¬ 
tective equipment and respirators; 

(C) A statement that the employee 
has been informed by the physician of 
any medical conditions which require 
further examination or treatment; 

(ii) The written opinion shall not re¬ 
veal specific findings or diagnoses unre¬ 
lated to exposure to inorganic arsenic. 

(iii) A copy of the physician’s written 
opinion shall be provided to each em¬ 
ployee. 

(9) If the employer determines, on 
the basis of the physician’s written 
opinion, that any employee’s health 
would be materially impaired by con¬ 
tinued exposure to inorganic arsenic, 
such employee shall be withdrawn from 
possible exposure to inorganic arsenic. 

(o) Employee information and train¬ 
ing. (1) The employer shall provide a 
training program for employees assigned 
to workplace areas where any inorganic 
arsenic is produced, reacted, synthesized, 
released, packaged, repackaged, stored, 
handled, or used. The training program 
shall be provided at the time of initial 

assignment, and at least annually there¬ 
after, and shall include informing each 
employee of : 

(i) The information contained in the 
substance data sheets for inorganic ar¬ 
senic, which are contained in Appendix 
A and B; and 

(ii) The quantity, location, manner of 
use, release or storage of inorganic ar¬ 
senic and the specific nature of opera¬ 
tions which could result in exposure to 
inorganic arsenic in excess of the action 
level as well as any necessary protec¬ 
tive steps; and 

(iii) The purpose for, proper use, and 
limitations of respiratory devices as 
specified in § 1910.134; and 

(iv) The purpose for, and a descrip¬ 
tion of, the medical surveillance pro¬ 
gram as required by paragraph (n) of 
this section and the information con¬ 
tained in Appendix C; and 

(v) Emergency procedures as required 
by paragraph (o) (1) (i) of this section; 
and 

(vi) A review of the standard. 
(2) A copy of this standard and its 

appendices shall be made readily avail¬ 
able to all employees exposed to inor¬ 
ganic arsenic. 

(3) All materials relating to the em¬ 
ployee information and training program 
shall be provided upon request to the 
Assistant Secretary and the Director. 

(p) Signs and labels. (1) Entrances or 
access ways to regulated areas shall be 
posted with legible signs bearing the 
legend: 

Cancer-Suspect Agent In This Area 
Authorized Personnel Only 

(2) Areas containing hazardous opera¬ 
tions or where exposures exceed the per¬ 
missible exposure limit shall be posted 
with legible signs bearing the legend: 

Cancer-Suspect Agent In This Area 
Respiratory Equipment Required Au¬ 
thorized Personnel Only 

(3) Containers of inorganic arsenic 
shall bear the following label, in addi¬ 
tion to or in combination with labels re¬ 
quired by other statutes, regulations, or 
ordinances: 

Name of Compound 
Danger! Contains Arsenic 
Cancer-Suspect Agent 
Harmful if Inhaled or Swallowed 
Avoid Contact with Skin and Eyes 
Use only with adequate ventilation 

(4) No statement shall appear on or 
near any required sign, label or instruc¬ 
tion which contradicts or detracts from 
the effect of any required warning, infor¬ 
mation, or instruction. 

(q) Recordkeeping. (1) Exposure de¬ 
termination. The employer shall keep an 
accurate record of all determinations as 
prescribed in paragraphs (d) (1), (d) (2), 
and (d) (3) of this section. 

(i) This record shall include the writ¬ 
ten determination and any supporting 
documentation required in paragraph 
(d) (3) of this section. 

(ii) This record shall be maintained for 
at least five years and shall include at 
least the most recent determination. 

(2) Measurement. The employer shall 
keep an accurate record of all measure¬ 
ments taken to determine employee ex¬ 
posure to inorganic arsenic. 

(i) This record shall include: 
(A) The date of measurements: 
(B) The operation involving exposure 

to inorganic arsenic which is being moni¬ 
tored; 

(C) Sampling and analytical methods 
used and evidence of their accuracy; 

(D) Number, duration, and results of 
samples taken; 

(E) Name and social security number 
and exposure of the employee monitored. 

(ii) This record shall be maintained for 
at least 40 years. 

(3) Mechanical mutilation measure¬ 
ments. When mechanical ventilation is 
used as an engineering control, the em¬ 
ployer shall maintain a record of the 
measurements, required by paragraph 
(f) (4) of this section, demonstrating the 
effectiveness of such ventilation. 

(i) This record shall include: 
(A) Date of measurement; 
(B) Type of measurement taken; 
(C) Result of measurement; 
(ii) This record shall be maintained 

for at least two years. 
(4) Respirator usage. The employer 

shall keep and maintain an accurate 
record of all respirator usage pursuant 
to paragraph (g) of this section. 

(i) The record shall include: 
(A) Type of respirator used; 
(B) The nature, duration, and names 

and social security numbers of employees 
in each operation; and 

(C) Airborne concentrations of inor¬ 
ganic arsenic if known. 

(ii) This record shall be maintained 
for at least five years. 

(5) Employee information and train¬ 
ing. The employer shall keep an accurate 
record of all employee training required 
by paragraph (o) of this section. 

(1) The record shall include: 
(A) Date of training; 
(B) Name and social security number 

of employee trained; 
(C) Content or scope of training pro¬ 

vided. 
(ii) This record shall be maintained 

for at least two years. 
(6) Medical surveillance. The em¬ 

ployer shall keep an accurate medical 
record for each employee subject to 
medical surveillance required by para¬ 
graph (n) of this section. 

(i) The record shall include: 
(A) Physician’s written opinion re¬ 

quired in paragraph (n) (8) (i); 
(B) Any employee medical complaints 

related to exposures to inorganic ar¬ 
senic; 

(C) A signed statement of any refusal 
to be examined; 

(D) A copy of the information pro¬ 
vided to the physician pursuant to para¬ 
graph (n) (7) of this section. 

(ii) This record shall be maintained 
for at least 40 years, or for the duration 
of employment plus 20 years, whichever 
is longer. 

(7) Rosters. Authorized personnel ros¬ 
ters required in paragraph (e) (3) of this 
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section shall be maintained for at least 
40 years. 

(8) Availability. (1) All records re¬ 
quired to be maintained by this section 
shall be made available upon request to 
the Assistant Secretary and the Director 
for examination and copying. 

(ii) Written determinations and em¬ 
ployee exposure measurements required 
by paragraphs (d)(3) and (d)(6) of this 
section shall be made available for exam¬ 
ination and copying to employees, for¬ 
mer employees, and their designated 
representatives. 

(iii) Employee medical records re¬ 
quired to be maintained by this section 
shall be made available upon request for 
examination and copying to a physician 
designated by the employee or former 
employee. 

(9) Transfer of records, (i) In the 
event the employer ceases to do business, 
the successor shall receive and retain all 
records required to be maintained by this 
section. 

(ii) In the event the employer ceases 
to do business and there is no successor 
to receive and retain his records for the 
prescribed period, these records shall be 
transmitted by registered mail to the 
Director, National Institute for Occupa¬ 
tional Safety and Health, U.S. Depart¬ 
ment of Health, Education, and Welfare, 
Washington, D.C. 20852. 

(r) Observation of monitoring. (1) 
The employer shall give affected employ¬ 
ees or their representatives an opportu¬ 
nity to observe any measuring of em¬ 
ployee exposure to inorganic arsenic 
which is conducted pursuant to this 
section. 

(2) When observation of the monitor¬ 
ing of employee exposure to inorganic 
arsenic requires entry into an area where 
the use of personal protective devices is 
required, the observer shall be provided 
with and required to use such equipment 
and shall comply with all other appli¬ 
cable safety procedures. 

(3) Without interfering with the 
measurement, observers shall be entitled 
to: 

(i) Receive an explanation of the 
measurement procedure; 

(ii) Observe all steps related to the 
measurement of airborne concentration 
of inorganic arsenic performed at the 
place of exposure: and 

(iii) Record the results obtained. 
(s) Reports. (1) Not later than one 

month after the establishment of a reg¬ 
ulated area, the following information 
shall be reported to the OSHA Area 
Director: 

(1) The address and location of each 
establishment which has one or more 
regulated areas; and 

(ii) The approximate number of em¬ 
ployees authorized to enter each regu¬ 
lated area including during maintenance 
operations; and 

(iii) Any changes in such information 
shall be reported within 15 days. 

(2) Emergencies, and the facts ob¬ 
tainable at that time, shall be reported 
within 24 hours to the OSHA Area Di¬ 
rector. Upon request of the Area Direc¬ 

tor, the employer shall submit all addi¬ 
tional information in writing relevant to 
the nature and extent of employee ex¬ 
posures and corrective measures taken to 
prevent similar emergencies. 

(t) Effective date. This standard shall 
become effective January 21, 1975. 

(u) Startup dates. (1) Determinations 
and measurements prescribed in para¬ 
graph (d) of this section shall be insti¬ 
tuted within three months of the pro¬ 
mulgation of the final standard, except 
that for new production areas or opera¬ 
tions such determinations and measure¬ 
ments shall be instituted within 30 days 
of startup of operation. 

(ii) Medical surveillance prescribed in 
paragraph (n) of this section shall be 
instituted within three months of the 
promulgation of the final standard. 

Appendix A 

SUBSTANCE SAFETY DATA SHEET 

Inorganic Arsenic 

I. Substance Identification 

A. Substance: Inorganic Arsenic. 
B. Permissible Exposure: 0.004 milligrams 

of arsenic per cubic meter of air (mg As/cu 
m) as determined on an eight hour time 
weighted average or a celling limit of .01 mg 
As/cu m averaged over any 15 minute pe¬ 
riod. No employee may be exposed to any 
skin contact with arsenic trichloride, or to 
repeated skin contact with Inorganic ar¬ 
senic which Is likely to cause skin Irritation. 

C. Appearance: Inorganic arsenic Is usually 
a white powder. Metallic arsenic Is a gray 
powder. Arsenic trichloride Is a clear, almost 
colorless to pale yellow corrosive oily liquid. 

II. Health Hazard Data 

A. Comments: The health hazard of inor¬ 
ganic arsenic is high. 

B. Ways in which the chemical affects your 
body: Inorganic arsenic can affect your body 
if you Inhale It, or if it comes In contact 
with your skin. Inorganic arsenic may also 
affect your body If swallowed. Arsenic tri¬ 
chloride Is especially dangerous because It 
can be absorbed through the skin. Because 
Inorganic arsenic Is a poison, you could be 
poisoned if you eat or smoke without thor¬ 
oughly washing your hands after working 
In an inorganic arsenic work area. 

C. Effects of Overexposure: If you are ex¬ 
posed to high concentration of inorganic 
arsenic you may be affected In various ways. 
You may feel nauseous, weak, and have a 
loss of appetite. Gradually your skin may 
harden and darken which may be followed 
by a feeling of “pins and needles.” Excessive 
Inhalation of Inorganic arsenic compounds 
may cause cancer. 

m. Emergency and First Aid Procedures 

A. Eye and face exposure: If arsenic tri¬ 
chloride is splashed In your eyes, wash It out 
Immediately with large amounts of water. 
Remove contact lenses If worn. Call a doc¬ 
tor as soon as possible. 

B. Skin exposure: If arsenic trichloride Is 
spilled on your clothing or your skin, wash 
the exposed skin and clothes under an emer¬ 
gency shower with large amounts of water. 
You are required to wear protective clothing 
to prevent repeated skin contact with In¬ 
organic arsenic which Is likely to cause skin 
Irritation. All Inorganic arsenic protective 
clothing shall be provided by and washed by 
the employer or any launderer he designates 
before you wear It again. You may not take 
your protective clothing home. 

C. Swallowing (Ingestion): Upon ingestion 
of any Inorganic arsenic compounds, seek 
immediate medical attention. 

IV. Protective Clothing and Equipment 

A. Respirators: Respirators can only be re¬ 
quired for routine use if your employer Is In 
the process of installing engineering con¬ 
trols or where engineering controls are not 
feasible or insufflcent. You must wear respira¬ 
tors for nonroutine activities (e.g.. mainte¬ 
nance operations) where you are likely to be 
exposed to levels of inorganic arsenic above 
the permissible exposure limit. You must 
wear respirators in emergencies. Where 
respirators are worn, they must have a label 
of approval from the Mining Enforcement 
and Safety Administration or the National 
Institute for Occupational Safety and Health. 
(Older respirators may have a Bureau of 
Mines approval label). If you experience dif¬ 
ficulty in breathing while wearing a respira¬ 
tor. tell your employer. 

B. Protective clothing: Your employer is 
required to provide and you must wear 
appropriate impervious protective clothing 
(such as boots, gloves, aprons, etc.) over any 
parts of your body that could be exposed to 
arsenic trichloride. Your employer is re¬ 
quired to provide appropriate protective 
clothing where repeated skin contact with 
Inorganic arsenic is likely to cause skin ir¬ 
ritation. 

C. Eye and face protection. Your employer 
is required to provide and you must wear eye 
and face protection where you may be 
splashed by arsenic trichloride, or in cases 
where handling any other inorganic arsenic 
compounds which may cause eye or face 
irritation. 

V. Precautions for Safe Use, Handling, 
and Storage 

Cleanup crews shall wear respirators. Be¬ 
cause inorganic arsenic Is a poison, you must 
wash your hands thoroughly before eating 
and smoking. You shall not eat or smoke in 
a work area where there is skin contact with 
inorganic arsenic. You shall not wear your 
work clothes home. You shall shower, when 
required by this standard, at the end of each 
workday before going home. Ask your super¬ 
visor Where Inorganic arsenic Is used in your 
work area and for any additional plant rules. 

Appendix B 

SUBSTANCE TECHNICAL GUIDELINES 

Arsenic, Arsenic Trioxide, and Arsenic 
Trichloride 

I. Physical and Chemical Properties 

A. Arsenic (metal). 
1. Formula: As. 
2. Appearance: Gray metal. 
3. Melting Point: Sublimes without melt¬ 

ing at 613C. 
4. Specific Gravity (H,0=1): 5.73. 
5. Solubility in Water: Insoluble. 
B. Arsenic Trioxlde. 
1. Formula: As.G,. 
2. Appearance : White powder. 
3. Melting Point. 315C. 
4. Specific Gravity (11,0 = 1): 3.74. 
5. Solubility In Water: 3.7 grams in 100 cc 

of water at 20°C. 
C. Arsenic Trichloride (liquid). 

1. Formula: AsCl,. 

2. Appearance: Colorless or pale yellow , 
liquid. 

3. Melting Point: —8.50. 

4. Boiling Point: 130.2C. 

5. Specific Gravity (H,0 = 1): 2.16 at 200. 

6. Vapor Pressure: 10 mm Hg at 23.5C. 

7. Solubility In Water: Decomposes In 
water. 
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II. Fire, Explosion and Reactivity 
Hazard Data 

A. Fire: Arsenic, Arsenic Trloxide, and 
Arsenic Trichloride are nonflammable. 

B. Reactivity: 
1. Conditions contributing to instability: 

heat. 
2. Incompatibility: hydrogen gas can react 

with inorganic arsenic to form the highly 
toxic gas arsine. 

in. Spill or Leak Procedures 

Steps to be taken if substance is released 
or spilled: No one should enter areas where 
massive amounts of arsenic (or Inorganic 
arsenic) have been released into the air with¬ 
out appropriate protective equipment until a 
determination is made that the hazard is 
abated. Respirators as prescribed in the table 
of paragraph (g) of this section shall be used 
during emergencies, cleanup, and repair work. 
Because of its high vapor pressure and be¬ 
cause it can be directly absorbed through the 
skin, operations Involving arsenic trichloride 
require appropriate protective equipment 
and shall be handled only under well ven¬ 
tilated conditions. 

IV. Monitoring and Measurements 
Procedures 

Measurements taken for the purpose of 
determining employee exposure under this 
section shall be taken in a manner such that 
the average eight-hour exposure can be de¬ 
termined. Air samples shall accurately re¬ 
flect the exposure conditions of each em¬ 
ployee. The method of sampling and analysis 
of inorganic arsenic shall have an accuracy 
of not less than 25% (with a confidence limit 
of 95%) fbr concentrations of Inorganic ar¬ 
senic at or above .002 milligrams arsenic per 
cubic meter (mg As/cu m). 

V. Miscellaneous Precautions 

A. The employer shall provide and ensure 
that the employee wear clean protective 
clothing each day. The employer shall not 
allow any employee to take protective cloth¬ 
ing home. The employer must Inform the 
launderer of Inorganic arsenic protective 
clothing of the hazardous properties of in¬ 
organic arsenic. Eating and smoking are 
prohibited in regulated areas or anywhere 
where skin contact with inorganic arsenic 
may occur. 

B. Employers must advise employees of all 
plant areas and operations where exposure to 
Inorganic arsenic can occur. Inorganic ar¬ 
senic is primarily produced in the smelting 
of ores of copper, zinc, and lead and is most 
commonly used in pesticide production, glass 
manufacture, paint anti-fouling, sludge con¬ 
trol in lubricating oils, and as an alloying 
agent. 

Appendix C 

MEDICAL SURVEILLANCE GUIDELINES 

Arsenic and Its Inorganic Compounds 
Excluding Arsine 

Physical and Chemical Properties.—Arsenic 
is a gray lustrous metal which is stable at 
room temperature. Arsenic trioxide is a white 
powder released as a by-product of the roast¬ 
ing of copper, zinc, and lead ores in the 
smelting industry and is the starting mate¬ 
rial for the synthesis of most other arsenlcals 
such as arsenic acid, lead arsenate, calcium 
arsenate, and sodium arsenlte. Arsenic tri¬ 
chloride is a clear, almost colorless to pale 
yellow corrosive oily liquid which has a very 
high vapor pressure and is particularly haz¬ 
ardous because it can be absorbed through 
the skin. Some of the most serious exposures 
to inorganic arsenic may occur in the smelt¬ 
ing of copper, zinc, lead, and iron ores and 
in the manufacture and use of insecticides. 

Route of Entry.—Inhalation, skin absorp¬ 
tion (arsenic trichloride) and ingestion. 

Toxicology.—The health hazard is high. 
Inorganic arsenic is principally absorbed via 
the lungs and is a skin irritant. Inorganic 
arsenic has been implicated as a cause of 
dermatitis, lung cancer, skin cancer, and 
lymphatic cancer. Dermatitis can be a prob- 
le a where the rubber of respirators is in di¬ 
rect contact with the skin. 

Symptoms and signs.—Acute—Irritation of 
eyes and mucous membranes of upper res¬ 
piratory tract. Excessive skin contact may 
produce a dermatitis. Chronic—Excess skin 
contact may produce hyperpigmentation and 
keratoses. 

Surveillance and Preventive Examinations. 
General.—Inorganic arsenic is considered to 
be of high toxicity and extensive experience 
indicates it is a high health hazard. 

Medical and Work History Preplacement.— 
Routine medical histories and physical ex¬ 

aminations are required for each employee 
subject to exposures in excess of the action 
level. In addition to the medical history, a 
complete physical examination shall be given 
that shall Include a minimum of the 
following: 

a. 14 x 17 posterior-anterior chest X-ray 
giving particular attention to parenchymal 
and hilar changes; and 

b. A complete blood count to Include dif¬ 
ferential; and 

c. Palpation of superficial lymph nodes for 
indication of neoplastic changes; and 

d. Careful examination of the skin for the 
presence of hyperpigmentation, keratoses, or 
other skin lesions. 

Periodic Examinations.—The above ex¬ 
aminations are to be given to each employee 
subject to exposure above the action level. 
These examinations are to be repeated every 
6 months for each employee who has been 
employed in operations involving Inorganic 
arsenic for 10 years fir more, with the excep¬ 
tion of X-rays shall be given only annually; 
for all other employees exposed above the 
action level. 

It is highly recommended that the phy¬ 
sician become familiar with the conditions 
under which inorganic arsenic is used. 

Recommended Supplementary P roc e- 
dures.—Sputum cytological analysis is a 
recommended procedure for early detection 
of lung cancer. 

2. Patty, Frank A.: Industrial Hygiene and 
Toxloology (Second Edition) John Wiley and 
Sons, 1962. 

(Secs. 6, 8, 84 Stat. 1593, 1599 (29 U.S.C. 655, 
657) Secretary of Labor’s Order No. 12-71, 86 

FR 8754, and 29 CFR Part 1911) 

Signed at Washington, D.C. this 10th 
day of January, 1975. 

John S tender, 
Assistant Secretary of Labor. 

JFR Doc.75-1727 Filed l-20-75;8:45 am] 
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