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1. TOXICITY DETERMINATION

This report contains information of findings of IH surveys conducted at the
Bunker Hill Company lead smelter and zinc plant during October, 1975. The
report also contains information from a review of the literature conducted
upon receipt of the HHE request. Results of medical examinations are being
tabulated and evaluated. Upon completion of this study, a determination
will be made whether substances normally used as found in the work place
are potentially toxic in such concentrations used or found.

A. LITERATURE REVIEW
\

A review of the literature conducted upon receipt of the Health Hazard
Evaluation request revealed that: 1) argsenic and cadmium are known
carcinogens i1n animals and suspect carcinogens in humang. 2) lead and
cadmium are nephrotoxic; 3) lead 41s also responsible for central and
peripheral nervous system damage and/or dysfunction; 4) sulfur dioxide and
gulfuric acid mist are both acute and chronic repiratory irritaars; 5)
cadmium, copper, antimony, nickel and zinc fumes have been documented to
cause metal fume fever; 6) cadmium fume can cause acute pneumonitis and/or
acute pulmonary edema; 7) general dust can act as a nucleus for entrainment
of sulfur dioxide resulting in acute lower respiratory tract irritation,
including pulmonary edema; 8) antimony currently is suspected as being a
human carcinogen; 9) cobalt can cause chropic interstitial pneumonitis, as
well as skin and respiratory allergic reactions; and 10) arsine exposure
can cause massive hemolysis leading to remal failure.

" B. INDUSTRIAL HYGIENE SURVEYS

A total of 2316 gamples for a total of 6269 determinations were collected
at the lead smelter and zinc plant during October and November, 1975 ta
evaluate exposure In the work environment. Lead in air concentrations
exceeded the proposed federal occupational (OSHA) standard of 0.l mg/m3 in
all areas gsurveyed at the lead smelter except for crushing, grinding, and
flotation operatioms. Persons working in the Roaster #5 and Old Roaster
Buildings at the Electrolytiec Zinc Plant were also exposed to lead at
‘levels which greatly exceeded the proposed OSHA standard of 0.1 mg/m3.

In geperal, the highest zinc oxide, antimony and manganege concentrations
were measured, near the blast furnace, fuming furnace, and baghouse
operations at the Lead Smelter and in the melting and roasting departments
at the Electrolytic Zine Plant. (Refer to the appropriate table for
exposures exceeding OSHA standards) '

Exposures to cadmium dust exceeding the current OSHA standard of 0.2 mg/m3
occurred at the baghouse, cadmium plant and roaster buildings of the
Electrolytic Plant, and at the charge preparation and crushing plants of
the Lesd Smelter. Exposure to cadmium fume above the current OSHA standard
of 0.1 mg/m3 occurred at the peilét and sinter plants of the Lead Smelter,
and at the cadmium plant of the Electrolytic Zinec plant.



General work area concentrations of sulfur dioxide art the roaster buildings
of the zinc plant exceeded the ceiling values at 10 ppm recommended by the
American Confereace of Govermmental Iundustrial Hygienists. However,
calculated as 8-hour time-weighted average concentrations, the workers'
exposure to sulfur dioxide 1in this area were less than the current and
proposed OSHA standards of 5 and 2 ppw, respectively in the Roaster #5 but
above the OSHA standard in the old roaster building.

Persons working in the cell room were exposed to sulfuric acid mist at
concentrations above 1.0 mg/m.3 However, the standard for sulfuric acid
mist is based on a time weighted average concentration. Therefore, persons
working in the cell room and exposed to sulfuric acid mist did not exceed
the TWA concentration standard of 1.0 mg/m3.

Full shift persocnal samples were collected to determine TWA exposure
concentrations for each worker participating in the survey. Sample results
represent the exposure of workers to air contaminants existing at the time
of the survey. Some plant processes at the lead smelter were not operating
at full capacity during the survey. The sample results may or wmay not be
representatives of conditions when these processes are operating at full
capacity.

The appendix gives a comparison of Bumkexr Hill and NIOSH data. The samples
were taken several month8 apart by the Bunker Hill Company and NIOSH
industrial hygienists under various smelter operating conditions. A
portion of the NIOSH samples were taken when the lead smelter was on
curtailed operating conditions. Samples were analyzed by different
laboratories. The Bunker Hill Co. excluded what the company considered
"outliners” 1in 15 of the 18 job catergories. NIOSH included all sample
results. Therefore, it may be unfair to compare the Bunker Hill and NIOSH
results; both may be correct for the environmmental conditions existing at
the time the samples were collected.

Ideally, 1t would be advisable for NIOSH to have taken a number of samples
for all job categories. Cost of such a study would be prohibited.

In gspite of the problem listed, both NIOSHE and Bunker Hill Co. data
indicate alr concentrations of lead greatly exceeding current OSHA
standaxds of 0.2 milligrams per cubic meter in most areas where company and
NIOSH data are compared.

Though the Bunker Hill Company questions some of the NIOSH sample results,
"see company comments', the Bunker Bill Co. data clearly indicates
extremely high lead air concentratioms in some areas.

This report 1indicates areas where high concentration of toxic air
contaminants were measured. A review of the tables”in the report will also
document areas where current OSHA standards were not exceeded.

IXI. INTRODUCTION

Section 20(a)(6) of the Occupational Safety and Health Act of 1970, 29
U.5.C. 669(a)(6), authorizes the Secretary of Health, Education, and
Welfare, following a written request by any employer or authorized re-—
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presentative of employees, to determine whether any substance normally
found in the place of employment has potentially toxic effects in such
concentrations as used or found. A request for a Health Hazard Evaluation
(BHE) was submitted to the National Institute for Occupational Safety and
Health (NIOSH) by the United Steelworkers of America, Local 7854, on August
25, 1975. The HHE identified -lead, cadminm, arsemic, general dust, sulfur
dioxide and other metals or materials as substances which are normally
present in the work enviromment and which may constitute a toxic exposure
to employees working in all processes involving crusning and milling of raw
ore, smelting and refining, and handling of the finished products.  The
request was deemed valid by NIOSH based on verification that the request
complied with provisions of the Occupational Safety and Health Act of 1970.

ITI HEALTH HAZARD EVALUATION
A. DESCRIPTION QF PROCESS
Figure 1 depicts the Bunker Hill material flow.

Concentrator

.

Ore from the mining operations 1is transported to a 'plant called a
concentrator where it is upgraded or concentrated.

To start the mechanical phase of concentratious, ores are dumped into bins
at the crushing plant. They are then crushed and screemed 1n two steps,
reducing the material from a diameter as large as 12 inches, down to less
than 1 inch. From there the ores are transported to a 2500 tom storage bin
by means of seven feeders and conveyed inside to the ball mill bins. The
ore is then drawn from these bins into the ball mills for further reduction
in .size. The ball mills rotate constantly and contain water and a charge
of 40 touns of steel balls.

Crushed ore introduced intoc the ball mills 1is pulverized by the tumbling
action of the balls, which are used up at the rate of approximately two
pounds for every ton of ore ground. To free one mineral from another, the
ore-must be ground to about the size of fine sugar. The ore is discharged
from the ball will into a clagsifier. This mixture 1is of a siltlike
consigtency, about 80 solids by weight. The classifier equipment
separates the properly ground ore from the coarse material. The oversize,
coarse material is transferred to smaller (7' x 10') ball mills where it is
reground. The fine material (60Z minus 200 mesh) about 507 solids, is
pumped to the lead flotation cells.

While in the ball mills, controlled introduction. of certain reagents and
additives, such as soda ash, sodium cyanide, zinc sulfate, and sodium
isopropyl xanthate, make it possible to condition the pulp for flotatiom.
Then, in the lead flotation cells, large propellers stir the solution; air
is introduced to make bubbles; and the leadbearing minerals separate from
the rest of the solution and are skimmed off the flotation cell as a froth.
The remaining solution 1s further comditioned by additional reagents, such
as copper sulfate and lime, and is pumped into the zinc flotation cells.
Here, in a similar type of process as occurs in the lead flotatiom cells,
the zinc-bearing minerals are floated away from the tailings.
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Once separated, the lead and zinc concentrates are thickened by settling in
separate tanks. The thickened slurtry is then drawn off and fed to separate
vacuum drum filters which reduce the moisture content to about 7Z in the
lead concentrate and 12%Z . in the =zinc concentrate. The concentrating
process is mnow complete and the metal content has been upgraded from an
average. of 5-7Z lead in the mine ore to 65% lead in the lead concentrate.
The concentrate also comntains approximately 6% zinc and about 40 ounces of
silver per ton. Zinc concentrates comtain about 54% zinc amd 1.57 lead,
with six ounces of silver per ton.

Smelter

Crude ores and concentrate arriving at the smelter are weighed and sampled
to determine metallurgical composition and to provide the basis for paymeant
on custom material. :

Following sampling, the concentrates are dumped into storage bins at the
ore preparation unilt. Proper proportions of concentrates, crushed crude
ores and fluxes are drawn from the bins, wmixed thoroughly and pelletized.
Conveyor belts carry the pelletized mixture to the sintering units where
undersirable sulfur 1s removed by roasting. This operation also properly
prepares the mixture for the blast furnace by agglomeration (gathering
together in a porous mass). The resulting material is called sinter.

The sinter, now ready for the blast furnace, is mixed with coke and con-
veyed to the top of the furmace. Sufficient coke 1s added with the sinter
to assure reduction, or releagse, of the metal from the sinter and other
materials in the furnace. The blast furnace is essentially an oversized,
water~jacketed chimmey. Thus, air introduced through tuyeres, or ports,
near the bottom of the furnace and gaseous reducing agents supplies oxygen
to burn the coke, which in turn furnighes the heat necessary to smelt the
charge into two products--s lead bullion and a waste material called slag.
By virtue of reducing conditiouns in the furnace, solubility in lead, and
density of lead bullion, i.e. copper, gold, silver, arsenic, antimony and
bismuth are collected with the bullion which collects at the bottom, of the
furnace and is drawn off in a continuous pour. The lighter slag flocats on
top of the bullion and is tapped off intermittently.

Because the blast furnace slag contains a higher pexrcentage of zine, it is-
gstored in large pots and then charged in the molten state to a slag fuming
furnace at a predetermined rate.

Alr and coal are introduced into the fuming furnace and the bath heated
until the metal is volatilized. The zinc vapor is oxidized in the top part
of the furnace to zinc oxide fume.

The fume 1s then rapidly cooled by means of cooling pipes and collected in
a baghouse. This zinc oxide powdered product is loaded in covered railcars
and shipped to a paint manufacturer. In addition, heat from the waste
gases of the fuming furmace produces steam which 1is used throughout the
smelter for heat and alsc to drive auxiliary equipment.



The molten bullion from the blast furnace operation is transported in iren
pots by an overhead crane to the lead refinery for separation of the
various impurities, Firstly, the hot blast furnace bullion is cooled to
partially remove impurities such as arsenic, antimony, nickel, zinc, sulfur
and other elements as a cooling dross. Secondly, copper is extracted by
the addition of sulfur and then cooling to separate and to rise to the
surface as a dross. Once skimmed, the copper and cooling dross are smelted
in a reverberatory furmace and the matte 13 sold to copper refiners.

Then, copper - free lead from the drossing kettles 1s pumped through a
continuous softening process which removes arsenic and antimony and by
oxidation and forms a skim. An electric furnace is used to treat this

gkim, producing an arsenical - antimonial lead known as hard lead.

Removal of gold and silver 1s the next phase in the refining procesz. Zinc
metal 1s added to the lead in two steps; firstly, for the removal of gold,
and secondly, for the removal of silver. The gold and silver combine with
the zinc, and on cooling from a dross which is skimmed off and sent to the
ailver refinery. The zinc is then removed through retorting, and lead 1is
taken off by cupelation. In the silver refinery the gold skim i3 refined
by retorting ‘and cupelation which produces a gold-silver alloy knowm as
dore' metal.

The residual zinc not removed from the bullion after the gold and silver
droseses have been skimmed off is removed by a vacumn dezincing process. In
this operation, 2zinc 1is evaporated from the lead and redeposited as a
metallic zinc on a condenser.

Addition of sodium hydroxide removes the last traces of impurities and the
final product, corroding lead (99.98% pure), 1s cast for marketing in three
forms: 100-pound pigs, 25-pound sectional ingots and one-ton blocks.

Zinc Plant

The feed for this facility arrives at the plant from many local and distant
sources, Iincluding overseas, Following sampling arnd weighing, the concen-
trates are dumped into bins for storage. From storage they are moved to a
dryer which reduces the moisture content to about four percent. Then they
are taken to the drying hearths of the flash roaster where the drying pro-
cesg is completed.

The concentrates are then fed to a ball mill for finme grinding and then to
an air classifier which separates the oversize materials. The oversize
material 1s returned toc the ball mill for regrinding; the undersize (~200
mesh) material is collected and fed back 1into the main section of the
roaster where the sulfur is burned off in the form of sulfur dioide gas (SO
). Two 350-ton-per—day sulfuric acid units capture the SO gas from the
flue gystem aud covert it into sulfuric acid (B SO ') for utilization in the
fertilizer plant or for marketing as sulfuric acid.

The sulfur-free, fine material which remains after roasting i3 called
caleine. It 1is weighed in hoppers and apportioned into leach tanks. Re~
turned electrolyte from the cell room (sulfurie acid) 1is then mixed with
the calcine and the resulting reaction forms a leach solution. The zinec in



it is 1in solution with cépper, cadmium, arsenic, antimony, cobalt, and
nickel. Insolubles suspended in this mixture include lead, silver, gold
iron, silica and calcium.

This impure zine sulfate pulp 1is now pumped into Burt filters. These
filters are 5-feet in diameter, 40-feet long, and are made of wood and
steel As the solution passes through a nylon canvas filter medium, che
insolubles suspended in the mixture are deposited omn the canvases. When
filtration 1s complete, the cake 13 removed and is mixed with water to form
a slurry. The slurry is discharged from ports at the end of the Burt
filter and is piped to thickeners.

Residue settling to the bottom of the thickeners is collected, filtered and
dried. The dried residue is sent to the lead smelter for recovery of
contained metals, partically lead, zinc and silver.

Purification of the zinc sulfate solution, which has passed through the
Burt filters, is the next step in the process. A quantity of the solution
is drawn into an agitated tank and enough zinc dust is added to precipitate
or cement the copper. The solution then passes through a plate and frame
filter press where the copper cement is filtered out. This same process is
repeated step by step through four stages, and other impurities such as
cadmium, cobalt, nickel, antimony and arsenic are precipitated out of the
solution. Between each of the stages there is filtration, with the residue
from the first two filtrations processed into a slurry for the cadmium
plant. The residue from all other stages 1s returned to the f£first
purification stage.

In the cadmium plant the residue 1s leached with spent electrolyte from the
cell room and the copper is filtered out. Next, zinc dust is added to the
remaining solution, and the cadmium is removed by precipitation and
filtration. The resulting cadmium product, called sponge, iIs dissolved in
a cadmium-cell electrolyte f£from which the cadmium metzl is recovered by
electro winning and then melted and cast into various shapes.

The zinc neutral solution produced in the purification section is drawn off
in a continuous flow to the cell room. It is then used to replenish the
zine supply 1in the cell room solution, as it flows through the cells at a
rate of 15 gpm through each cell. The zinc is electrowon from the salution
and deposited on aluminum cathodes in the electrolytic cells. The cathodes
are pulled either manually or mechanically every 24-hours and the zinc
stripped and sent to the primary melting furmaces. The spent electrolytes
is then returnmed to the leaching section. The 99.98+% pure zinc metal 1is
tapped from the furmaces and cast into ome ton blocks, 60-pound slabs, or
pumped to alloy furmaces. In the alloy furnaces the zinc metal is mixed by
the prescribed addition of certain other metals as specified in the
production of various zinc alloys. .

DESCRIPTION OF PLANT

The Bunker Hill and Sullivan Mining and Concentrating Company was first
incorporated in 1887 and the present name of the Bunker Hill Company was
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adopted 1in 1956. The corporate headquarters and major operations of the .
Company are located at Kellog, Idaho, in the famed Coeur d ‘Alene wmining
district.

The Bunker Hill Company was originally involved in only the mining and con-
centrating of lead-silver ore as found in the Bunker Hill Mine. The
company preseuntly owns outright or has interest in five other mines
producing, or about to produce, lead, silver, and/or zinc. Also 1included
in the Kellogg complex is a dry chemical fertilizer plant, as well as lead
and zinc smelting and refining facilities.

The first concentrator was coustructed in 1886. The present concentrator,
known as the "West mill,' was built in 1912 and has been modified &
modernized through the years.

Construction of Bunker Hill's lead smelter started in May, 1916 with the
first blast furnace being put on lime July 5, 1917.

Prior to comnstruction of the company smelter and subsequent to that period
until the 1930s, concentrates from the Bunker Bill Mine were smelted at the
Tacoma smelter in Tacoma, Washingtom.

The Bunker Hill Electrolytic Zinc Plant has been in production since
November, 1928. Know then as the Sullivan Mining Company Zinc Plant, this
was the first commerical refining unit in the U.S.A. to produce zinc of
such high purity, i.e., 99.99+Z.

With two small electroytic wunits the initial plant has a capacity of 50
tona per day. This was enlarged in 1937 when a third wunit brought plant
output to 120 tons daily. Eleven years later the addition of a fourth unit
raised the capacity to 160 toms. The fifth unit {in 1957, the sixth in
1963, and the seventh unit in 1967 increased the plant's daily productiocn
to about 310 tons.

The total work force of The Bunker Hill Company, which includes mining,
concentrating, lead smelter, zinc plant and phosphate fertilizer plant, 1is
1500 steelworkers, 200 AFL and 350 salaried personnel. There are 48 female
employees employed as production or maintenance personnel. A breakdown of
employees by department is contailned in Table 1.

The company’s surface plants operate three shifts per day, seven days per
week. Major products are lead, zinc, zinc oxide, cadmium, zinc alloys,
ai{lver, antimonial - arsenical lead, gold dross, copper matte, cobalt,
sulfuric acid, nickel, phosphoric acid (52% P O ), weak phosphoric acid
(282 P 0 ), superphoasphoric acid (70Z P O ) and four grades of fertilizer
(16-20-0, (16-20-0, 11-48-0, 13-39-0, and 18-46-0)..

B. EVALUATION DESIGN

s .
On September 2, 1975 Drs. Hector Blejer and Alan Palmer and Messrs. Dave
Bayliss, Lee Larsem, Bruce Gebring, and Mel Cassady, NIOSH, wmet with
officials from Bunker Hill Company and with Dr. Jerome Cole, Internatiomal
Lead and Zinc Research Ogaanization (TLZRO), to discuss the request for the




HHE; NIOSH's requirements under federal regulations for conducting HHEs;
and the requirements of the company.

At the completion of the meeting a walk-through survey was conducted.

Observations made during the walk-through survey provided the basis for the
protocol of the environmental phase of this study.

ENVIRONMENTAL PHASE-PART ONE:

On October 6, 1975 the first part of the envirommental phase of the study
began. Messrs. Troy Marcelenc, Gary Streepy, Mark Jones, and Mel Cassady,
NIOSH Division of Surveillance, Hazard Evaluations and Field Studies
(DSHEFS) with the assistance of Mel Okawa, NIOSH Region IX, surveyed the
primary crushers, concentrator, and lead smelter. Messrs. Lee Larsen,
Robert Vandervort and Robert Miller of the NIOSH Westerm Area Laboratory
for Occupational Safety and Health (WALOSH) with the assistance of Arvin
Apol, NIOSH Region X, and Dr. Bobby Gunter, NIOSH Region VIII, surveyed the
zinc plant.

Exposures to "lead and cadmium were evaluated for a high percentage of
exposed day shift workers in the lead smelter, zinc plant, primary crusher
and concentrator. Samples for other heavy wmetals, sulfur diloxide,
sulfates, (SO ), acid mists, carbon monoxide, free silica, and hydrogen
sulfide were taken in work areas where exposures to these substances occur.
Sequential samplers were used in the lead smelter and zinc plant to check
for veriations in the concentration of toxic air contaminants during
various shifts. General area gsamples were analyzed by phase contrast
microscopy for particle size distribution.

ENVIRONMENTAL PHASE-PART TWO:

On November 9, 1975 the second part of the environmental phase began.
Mesars. Gary Streepy, Harry Doumaldson and Mel Cassady, DSBEFS, with the
agssistance of Irving Kingsley, NIOSH Region TII, and Wes Straub, NIOSH
Region III, surveyed the prilmary crusher, concentrator, and lead smelter
during the first week. Messrs. Harry Donaldson, Eric Kus, and Mel Cassady,
DSHEFS, with the assistance of Wes Straub, NIOSH Region III and Paul Roper,
NIOSH Region IV conducted the remaining field work required the second
week. Messrs. Robert Vandervort, Robert Miller, .Roger Swindle and Lee
Larsen, WALOSH, with the assistance of Harry Markel, NIOSH Region VI,
surveyed the zinc plant during the £first week. Robert Miller, Roger
Swindle, George Butler and Lee Larsen of WALOSH with the assistance of
Arvin Apol, NIOSH Region X, conducted the remaining field work required
Exposure to lead, cadmium and arsenic were evaluated for all job categories
sampled during the day shift or the swing shift in the primary crusher,
concentrator, lead smelter and zinc plant. Samples for other heavy metals,
S0 , SO , acid mists, free silica, arsine, hydrogen sulfide, nirtogen
dioxide and ozome were taken in work areas where exposures to these
Bubstances occur. Sequential samplers were used in both plants to check

for variations {n air conceotration of SO and heavy metals during various
ahifts. :



An experimental package for a new arsenic sampling method utilizing an
impregnated filter medium to collect As O vapor specie, if present, was
used. The experiment was designed also to determihe the efficiency of the
recommended NIOSH method for collecting arsemic. The field testsampling
method of the experimental design was performed by a consultant with the
assistance of NIOSH persomnel. The comsultant was also responsible for the
analyses.

C. EVALUATION METEODS

All personal samples were 8 hour TWA's and for most seven to eight hours in
duration with the exception of the strippers in the cell room. In this job
category, the samples were calculated as a TWA because the stripper work on
an incentive program and usually complete their work in approximately five
hours.

The outlines of the sampling and analytical methods used are:

1. Heavy Metals
Samples for heavy metals were collected using an MSA Model G pump at a
flow rate of 2.0lpm using M{llipore AA filters as the collection medium.
These samples were analyzed by atomic absorption spectrometry.

2. Free Silica
Free silica samples were taken on a respirable mass basis as outlined
in the pertinent NIOSH Criteria Document. These samples were analyzed
for free silica using x-ray diffraction.

. 3. Sulfur Dioxide and Sulfates
Area samples for sulfur dioxide and sulfates were collected in an
impinger using a sequential sampler at a flow rate of 5 lpu using an
acidic peroxide solutlon as a collection medium. The impinger was pre-
ceeded by a Millipore AA filter to remove water soluble and inscluble
gulfates. The sulfuric acid collected in the impinger was analyzed by
titration. The prefilter was leached with water and analyzed for total
sulfates.

4. Sulfuric Acid Mist
Samples for sulfuric acid were collected using an MSA sampling pump at
a flow rate of 1-2pm using Millipore AA filtexrs as a collection media.
The samples were analyzed using a titration method for sulfate.

5. Carbon Monoxide, Ozone, Nitrogen Dioxlde, Hydrogen Sulfide
Carbon monoxide, ozone, nitrogen dioxide, and hydrogen sulfide concen-
trations were determined using NIOSH-approved detector tubes and sampling
pumps. .

6. Arsenic ‘
Samples for arsenic were collected using an MSA Model G pump at a flow
rate of 2.0 lpm using Millipore AA filters as the collection medium, The
arsenic concentrations were determined by generating the gaseous hydride
of arsenic and analyzing by atomic absorption spectrometry.
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7. Arsine
Arsine concentrations were determined by using NIOSH-approved detector
tubes and sampling pump.

8. Respirable Particulates
Respirable particulate samples were collected using an MSA Model G
pump at a flow rate of 1.7 lpm using a 10mm nylon cyclone to remove those
particles greater than 10 microns in diameter and also using a second
stage consisting of a pre-weighed 37mm Millipore AA filter. The res-
pirable fraction was determined gravimetrically.

D. EVALUATION CRITERIA

1. Environmental
The criteria for evaluating the employee exposures were selected from
S sources (the criteria relates to 3 sources, ACGIH, NIOSH and OSHA and the
remaining two are variations of the three basic sourges):

(a) Current legal standards: The Occupational Bealth Standaxds
promulgated by the U.S. Department of Labor, Federal Register, June 27, 1974
Title 29 Chapter XVII, Part 1910 Sub-Part Z, Table Z-1 and Z-2 for 8-~hour
time-weighted average exposures;

(b) OSHA Proposed Standards: The airborme exposure limits which
have been proposed; by the Occupational Safety and Health Administration
(0SHA) ;

(c) NIOSH recommended Standards. The airborme exposure limits which
NIOSH has recommended to OSHA for Occupationrnal Health Standards;

(d) Threshold Limit Values (TLVs): Guidelines for airborme exposures
recommended by ACGIE for 1975; and

(e) TLV-Intended Changes: The intended changes to the guidelines
for airborme exposures recommended by the ACGIH for 1975.

The criteria used in this investigation to assess potential health
hazards from airborme exposures are:

8-hour TWA
Substance ) Source Average
Cadmium Dust ACGIH-TLV Proposed 0.05 mg/m3
ACGIH~TLV 0.2 mg/m3
OSHA Current 0.2 mg/m3
Legal Standard
Cadmium Fume ACGIH-TLV 0.05 mg/m C
OSHA Current : 0.1 mg/m3

Legal Standard

Zine Oxide ACGIH-TLY 5.0 mg/m3



Nickel

Cobalt

Antimony

Manganese

Lead

Arsenic

NIOSH Criteria
OSHA Current
Legal Standard
ACGIH-TLV
OSHA Current
Legal Standard
ACGIB-TLV

OSEA Current
Legal Standard

ACGTH~TLV Proposed

ACGIH-TLV

0OSHA Current
Legal Standard

ACGIE-TLV
OSHA Current
Legal Standard
ACGIBE-TLY

OSHA Propoased
Standard

0SBA Current
Legal Standard
NIOSH Criteria

ACGIH-TLV Proposed

ACGIH-TLV

NIOSH Criteria

5.0 mg/m3

5.0 mg/m3

1.0 mg/m3

1.0 mg/m3

0.1 mg/m3

0.1 mg/m3

0.05 mg/m>
0.5 mg/m3

0.5 mg/m3

5.0 mg/m C

5.0 mg/m C

0.15 mg/m3

0.1 mg/m3

0.2 mg/m >

0.15 mg/m 3

0.05 mg/m.3
0.5 mg/uﬁ

0.004 mg/u



OSHA Proposed ‘ | 0.004 mg/w

OSHA Current 0.5 mg/m3
Legal Standard

Arsine ACGIB-TLV 0.05 ppm
0.2 mg/m3

OSHA Current 0.05 ppm 3
Legal Standard 0.2 mg/m3
Copper Dust & Mist ACGIH-TLV 1.0 mg/m
OSHA Current 1.0 mg/ma
Legal Standard 1.0 mg/w’
Copper Fume ACGIE-TLV 0.2 mg/m3
OSHA Current 0.1 mg/m

Legal Standard

Sulfur Dioxide ACGIH-TLV 13 mg/m>
S ppm
NIOSH Criteria 5 mg/m;
2 ppm
OSHA Proposed 5 mg/m3
2 ppm
OSHA Current 13 mg/m
Legal Standard (5 ppm)
Sulfuric Acid ACGIH-TLV 1.0 mg/m>
NIOSH Criteria 1.0 mg/m>
OSHA Current 1.0 mg/m3

Legal Standard

E. EVALUATION RESULTS AND DISCUSSION

Tables 2 through 4 summarize the results from the analysis of personnel
gamples. Tables S5 through 25 summarize results by specific contaminants.

LEAD: Mines Plant (Mines & Concentrators)
1. Concentrator-Production Areas: 3 of 5 (20%) of the samples for
lead exceeded the current legal standard of 0.2 mg/m; and 3 of 15 (20%)
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0.1 mg/m of air (Table S5).

Concentrator-Maintenance: 3 of 10 (30%) of the samples for lead
exceeded the current legal standard of 0.2 mg/m3 and 5 of 10 (50%)
of the samples exceeded the proposed OSHA standard of 0.1 mg/m3
of air (Table S5).

LEAD: Lead Smelter
l. Charge Preparation

a. Crane Crew: 9 of 12 (75%Z) of the samples for lead exceeded the
current legal standard of 0.2 mg/m and 10 of 12 (83%) of the
samples exceeded the proposed OSHA standard of 0.1 mg/m3 of air
(Table 6).

b. Charge Preparation Plant: 7 of 9 (78Z) of the samples for lead
exceeded the current legal standard of 0.2 mg/g3 and 8 of 9
89%) of the samples excesded the proposed 0SEA standards of 0.l
mg/m3 of alr (Table 6).

c. Crushing Plant: 4 of 4 (l00Z) of the samples for lead exceeded
the current legal standard of 0.2 mg/m3 and 4 of 4 (100%) of the
samples exceeded the proposed OSHA standard of 0.1 mg/m” of air
(Table 6).

d. Belt Crew: 6 of 6 (l00Z) of the samples for lead exceeded the
current legal standard of 0.2 mg/mﬁ , and 6 of 6 (L00Z) of the
gamples exceeded the proposed OSHA standard of 0.1 mg/m3 of air
(Table 6).

2, Siptering

a. Pellet Plant: 2 of 2 (100%Z) of the samples for lead exceeded
the current legal standard of 0.2 mg/m~ and 2 of 2 (100%) °§
the samples exceeded the proposed OSHA standard of 0.1 mg/m
of air (Table 6).

b. Sinter Plant: & of 4 (100Z) of the saﬂples for lead exceeded
the current legal standard of 0.2 mg/m~ and 4 of 4 (100%) of the
samples exceeded the proposed OSHA standard of 0.1 mg/m3 of air
(Table 6).

3. Smelter

a. Blast Furmace: 9 of 10 (90%) of the samples for lead exceeded
the current legal standard of 0.2 mg/m3 and 10 of 10 (100%Z) of
the samples exceeded the proposed OSHA standard of 0.1 mg/m-
of air (Table 6). -

b. Fuming Furnace: 17 of 20 (85Z) of the samples for lead exceeded
the current legal standard of 0.2 mg/m> and 20 of 20 (100Z) of the
samples exceeded the proposed 0SBA standard of 0.1 mg/m3 of air
(Table 6).

4. Refining
a. Lead Refinery: 10 of 14 (712) of the samples for lead exceeded

the current legal standard of 0.2 mg/mfa and 13 of 14 (932) of

the samples exceeded the proposed OSHA standard of 0.1 mg/m

of air (Table 6). .

b. Casting and Loading: 5 of 15 (332Z) of the.,samples for lead ex-

ceeded the current legal standard of 0.2 mg/m=- and 10 of 15 (67%)
of the samples exceeded the proposed OSHA standard 0.1 mg/m
of ailr (Table 6). &
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¢c. Cadmium Plant: 2 of 4 (50%) of the samples for lead exceeded the
current legal standard of 0.2 mg/m3, and 3 of 4 (75%) of the samples
exceeded the proposed OSHA standard of 0.1 mg/m3 of air (Table 6).
d. Silver Refinery: 5 of 6 (83%Z) of the samples for lead exceeded
the current legal standard of 0.2 mg/m3, and 5 of 6 (83%) of the
samples exceeded the proposed OSHA standard of 0.1 mg/m3 of air
(Table 6).

Materials Recovery

a. Labor Pool: 9 of 9 (100%) of the samples for lead exceeded the
current legal standard of 0.2 mg/m3, and 9 of 9 (100%Z) of the samples
exceeded the proposed OSHA standard of 0.1 mg/m3of air (Table 6).

b. Dry House: 1 of 5 (20%) of the samples for lead exceeded the current
standard of 0.2 mg/m3, and 4 of 5 (80Z) of the samples ex-
ceeded the proposed OSHA standard of 0.1 mg/m3 of air (Table 6).

c. Acid Plant: None of the samples for lead exceeded the current legal
standard of 0.2 mg/mJ, or the proposed OSHA standard of 0.1 mg/m3
of air (Table 6).

d. Bffluent Plant: None of the samples for lead exceeded
the current legal standard of 0.2 mg/m>, and 1 of 1 (100%Z) of the
samples exceeded the proposed OSHA standard of 0.1 mg/m3 of air
(Table 6).

e. Cadmium Plant: 2 of &4 (50%) of the samples for lead exceeded
the current legal standard of 0.2 mg/g~, and 3 of 4 (75Z) of
the samples exceeded the proposed OSHA standard of 0.1 mg/m3 of air
(Table 6).

e. Baghouse Service: 1 of 1 (100Z) of the samples for lead exceeded
the current legal standard of 0.2 mg/m3, and 1 of 1 (100%) of the
gamples exceeded the proposed OSHA standard of 0.1 mg/m3 of air
(Table 6).

f. Baghouse Operator: 3 of 3 (100Z) of the samples for lead exceeded
the current legal standard of 0.2 mg/mj, and 3 of 3 (10Q%) of the
gamples exceeded the proposed OSHA standard of 0.1 mg/m3 of air
(Table 6).

Maintenance

.a. Maintenance S~1: 5 of 6 (83%Z) of the %ﬁmples for lead exceeded

the current legal standard of 0.2 mg/m~, and 6 of 6 (l0QZ) of the
samples exceeded the proposed OSHA standard of 0.1 mg/m° of air
(Table 6). _

b. Maintenance S-2: 4 of 4 (100Z) of the samples for lead exceeded
the current legal standard of 0.2 mg/m3, and 4 of 4 (100%) ?f
the samplea exceeded the proposed OSHA standard of 0.1 mg/m~ of
air (Table 6). :

c. Maintenance S-3: 13 of 13 (1002) of the samples for lead exceeded
the current legal standard of 0.2 mg/m3, and 13 of 13 (110Z) of
the samples exceeded the propoged OSHA standard of 0.1 mg/misof air
(Table 6), '

d. Maintenance S=4: 15 of 16 (94%) of the samples for lead exceeded
the current legal standard of 0.2 mg/m:a and. 16 of 16 (100Z). of
the samples exceeded the proposed OSHA standard of 0.1 mg/m " of
air (Table 6).

e, Maintenance S-5: 3 of 4 (75Z) of the samples for lead exceeded
the current legal standard of 0.2 mg/m:{ and 4 of 4 (100%) of
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f‘

g-

h.

the samples exceeded the proposed OSHA standard of 0.1 mg/m3

of air (Table 6).

Maintenance S§-7: 6 of 7 (86%) of the samples for lead exceeded
the current legal standard of 0.2 mg/m3, and 7 of 7 (100%Z) of the
samples exceeded the proposed OSHA standard of 0.1 mg/m bf air
(Table 6).

Maintenance S-8: 1 of 1 (100%) of the samples for lead exceeded
the current legal standard of 0.2 mg/m3, and 1 of 1 (100%) of

the samples exceeded the proposed OSHA standard of 0.1 mg/m of air
(Table 6).

Maintenance S-10: 4 of 4 (100%) of the samples for lead exceeded
the current legal standard of 0.2 mg/m3 and 4 of 4 (100/) of the
gsamples exceeded the proposed OSHA standard of 0.1 mg/m of air
(Table 6).

LEAD: Zinc Plant

1.
a.

b'

-3.

a.

Acid Plant

Operator - Helper: Nome of the gamples for lead exceeded the current
legal standard of 0.2 wg/m- or the proposed OSHA standard of 0.1 mg/m
of air (Table 7).

Foreman: None of the samples for lead exceeded the current legal
standard of 0.2 mg/m 3 or the OSHA standard of 0.1 mg/m'3of air

(Table 7). .

. Baghouse & Cottrell

Operator/Flue Dustman: 6 of 6 (100%) of the samples for lead
exceeded the current legal standard of 0.2 mg/m3J, and 6 of 6 (100%)
of the samples exceeded the proposed OSHA standard of 0.1 mg/m3of
air (Table 7).

. Maintenance: 1 of 1 (100%Z) of the samples for lead exceeded the

current legal standard of 0.2 mg/m3 and 1 of 1 (1002) of the sam-
ples exceeded the proposed OSHA standard of 0.1 mg/m3 of air (Table 7).
Foreman: None of the samples for lead exceeded the current legal
atandard of 0.2 mg/m3, but 1 of .1 (100%) of the samples exceeded the
proposed OSHA standard of 0.1 mg/m3 of air (Table 7).

Cadmium Plant

Caster: None of the samples for lead exceeded the current lega%
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m

of air (Table 7).

Shifter/Leadman: None of the samples for lead exceeded the current
legal standard of 0.2 mg/m3 or the proposed OSHA standard of

0.1 mg/m of air (Table 7).

Pressman/Operator: None of the samples for lead exceeded the cur-
rent legal standard of 0.2 mg/m3 or the proposed OSHA standard of
0.1 mg/m3 of air (Table 7).

Concentrate Bandling

a.

bl

Concentrate Handling Operator: 2 of 4 (50%) of the samples for
lead exceeded the current legal standard of 0.2 mg/m , and 3 of 4

(75%) of the samples exceeded the proposed OSEA standard of 0.1 mg/m 3
of air (Table 7).

Loader - Helper: 3 of 3 (100Z) of the samples for lead exceeded
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5.

6.

the current legal standard of 0.2 mg/m3, and 3 of 3 (100Z) of the
samples exceeded the proposed OSHA standard of 0.1 mg/m> of air
(Table 7).

. Ore Loader: 5 of 6 (837) of the samples for lead exceeded the cur-

rent legal standard of 0.2 mg/m3, and 5 of 6 (B83%) of the samples
exceeded the proposed OSHA standard of 0.1 mg/m3 of air (Table 7).

Electrolytic Department

a.

Anode Shop

(1) Fabrication: 1 of 2 (50%) of the samples for lead exceeded the
current legal standard of 0.2 mg/m?, and 2 of 2 (100%Z) of the sam-
ples exceeded proposed OSHA standard of 0.1 mg/m3 of air (Table 7).

. Cellroom

(1) Operator: None of the samples for lead exceeded the current legal
standard of 0.2 mg/up or the proposed OSHA standard of 0.1 mg/m3 of air
(Table 7).

(2) Leadman: None of the samples for lead exceeded the current legal
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m3 of
air (Table 7).

(3) Cell repair: None of the samples for lead exceeded

the current legal standard of 0.2 mg/m3, and 8 of 23 (3%2) of the
samples exceeded the proposed OSHA standard of 0.1 mg/m~ of air

(Table 7).

(4) Stripper: 1 of 17 (6Z) of the _samples for lead exceeded the
current legal standard of 0.2 mg/m3, and 1 of 17 (6Z) of the samples
exceeded the proposed OSHA standard of 0.1 mg/m3 of air (Table 7).

(5) Utility - Cleanup: None of the samples for lead exceeded the
current legal standard of 0.2 mg/m> but 1 of 2 (502) of the samples
axcaeded the proposed OSHA standard of 0.1 mg/m~ of air (Table 7).

Leach Department

a. Leach
(1) Leachman: WNone of the samples for lead exceeded the current legal
gtandard of 0.2 mg/m3br the proposed 0SBA standard of 0.1 mg/m~ of air
(Table 7). B
(2) Mud Mill Operator: 2 of 2 (1002) ?f the samples for lead exceeded
the current legal standard of 0.2 mg/m~ and 2 °§ 2 (100Z) of the samples
exceeded the proposed OSHA standard of 0.1 mg/m~ of air (Table 7).

” (3) Operator: None of the samples for lead exceeded the curren;3legal
standard of 0.2 mg/mf3or the proposed OSBA standard of 0.1 mg/m ~ of air
(Table 7).

(4) Shift Foreman: Nome of the samples for lead exceeded the curren
legal standard of 0.2 mg/miaor the proposed OSHA standard of 0.1 mg/m
of air (Table 7). :

b. Burt Filter .
(1) Operator: None of the samples for lead exceeded the current legal
standard of 0.2 wg/m or the proposed OSHA standard of 0.1 mg/m  of
air (Table 7).
(2) Repairman: None of the gamples for lead exceeded the curregt legal
standard of 0.2 mg/ui3 or the proposed OSHA standard of 0.1 mg/m” of
air (Table 7). .

Maintenance

a. Z-1 Area . .
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(1) Maintenance Mechanic: 12 of 15 (80%) of the the samples for lead ex-
ceeded the current legal standard of 0.2 mg/mJ, and 14 of 15 (93%) of the
gamples exceeded the proposed OSHA standard of 0.1 mg/u> of air (Table 7).
(2) Maintenance Relief Foreman: None of the samples for lead exceeded
the current legal standard of 0.2 mg/g3, but 1 of 1 (100¥%) exceeded the
proposed OSHA standard of 0.1 mg/g3 of air (Table 7).
(3) Oiler: 8 of 8 (100%Z) of the samples for lead exceeded the current
legal standard of 0.2 mg/g3, and 8 of 8 (100%) of the samples exceeded
the proposed OSHA standard of 0.1 mg/m3 of air (Table 7).

b. Z-2 Area
(1) Maintenance Mechanic: 6 of 11 (50%) of the samples for lead exceeded
the current legal standard of 0.2 mg/mg, and 7 8f 11 (50%) of the samplesg
exceeded the proposed OSHA standard of 0.1 mg/m” of air (Table 7).
(2) Mechanic Helper: 1 of 4 (25%) of the samples for lead exceeds
the current legal standard of 0.2 mg/m3, and 2 gf 4 (50%) of the samples
exceeded the proposed OSHA standard of 0.1 mg/m” of air (Table 7).
(3) Oiler: Nome of the samples for lead exceeded the current lggal
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m~ of air
(Table 7).

¢. Melting Department Maintenance
(1) Mechanic: Nome gf the samples for lead exceeded the current legal
standard of 0.2 mg/m~ or the proposed OSHA standard of 0.l mg/m~ of
air (Table 7).
(2) Mechanic Belper: 1l of 1 (10023 of the samples for lead exceeded the
current legal standard of 0.2 mg/m~, and 1 of 1, (100Z) of the samples
exceeded the proposed OSHA standard of 0.1 wmg/m~ of air (Table 7).

d. Cellroom Maintenance
(1) Carpenter Foreman: Noge of the samples for lead exceeded the current
legal standard of 0.2 mg/m~ or the proposed OSHA standard of 0.1 mg/a
of air (Table 7).
(2) Oiler: None of the samples for lead exceeded the current legal
gtandard of 0.2 mg/m3 or the proposed OSEA standard of 0.1 mg/m~ of air
(Table 7).
(3) Carpenters: Nong of the samples for lead exceeded the current legal
standard of 0.2 mg/m~ or the proposed OSHA standard of 0.l mg/m~ of air
(Table 7).
(4) Mechanics: None of the samples for_lead exceeded the current legal
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m3 of air
(Table 7). :

e. Machine Shop
(1) Welder: ©Nome of the samples for lead exceeded the current legal
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m3 of
air (Table 7).
(2) Blacksmith: None of the samples for lead exceeded the current legal
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m3 of air
{(Table 7). .
(3) Machinist Apprentice: None of the samples for lead exceeded the
current legal standard of 0.2 mg/m3 or the proposed OSHA standard of
0.1 mg/m3 of air (Table 7).

8. Melting Department
a. Casting
(1) Shift Foreman: Nome of the samples for lead exceeded the curren
legal standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m

nf alir (Tahle 7). .
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(2) Melting Department Operator: None of the samples for lead exceeded the
current legal standard of 0.2 mg/m3 or the proposed OSHA standard of

0.1 mg/mof air (Table 7).

(3) Skimming and Ladling: _None of the samples for lead exceeded the Surrenc
legal standard of 0.2 mg/m; or the proposed OSHA standard of 0.1 mg/m

of air (Table 7). ‘

(4) Scrap Furnace Operator: Nonme Qf the samples for lead exceeded the
current legal standard of 0.2 mg/m~ or the proposed OSHA standard of

0.1 mg/mgof air (Table 7). '

(5) Furnaceman: None of the samples for lead exceeded the current

legal standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1

mg/m> of air (Table 7).

(6) Alloyer: None of the samples for lead exceeded the current_legal
gtandard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m3 of

alr (Table 7).

. Shipping

(1) Operator: None of the samples for lead exceeded the curreng legal
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m~ of

air (Table 7). _

(2) Scaleman: None of the samples for lead exceeded the curreng legal
standard of 0.2 mg/m3 or, the proposed OSHA standard of 0.1 mg/m~ of air
(Table 7).

Purification Department

a.

Foreman: None of the samples for lead exceeded the current legal
gtandard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m~ of air
(Table 7).

Pressman: None of tge samples for lead exceeded the current 1e%al
standard of 0.2 mg/m~ or the proposed OSHA standard of 0.1 mg/m°> of

alr (Table 7).

Operator: None of the samples for lead exceeded the current 1e%al
standard of 0.2 mg/m3 or the proposed OSHA standard of o.l1 mg/m~ of air
(Table 7).

Laborer - Cleanup: 1 of 4 (25%) of the samples for lead exceeded the
current legal standard of 0.2 mg/m3, and 2 of 4 _(50%) of the gamples
exceeded the proposed OSHA stamdard of 0.1 mg/m3 of alr (Table 7).

Tank Hitter: None of the samples for lead exceeded the current legal
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m3 of air
(Table 7).

10. Roasters

a.

Operator: 5 of 5 (100Z) of the samples for lead exceeded _the current legal

standard of 0.2 mg/m3 and the proposed OSHA standard of 0.1 mg/m3 of air (Table 7).

b.

Helper: 3 of 3 (100%Z) of the samples for lead exceeded the current
legal standard of 0.2 mg/m3, and 3 of 3 (100Z) of the samples exceeded
the proposed OSHA standard of 0.1 mg/m3 of air (Table 7).

Lancer: 4 of 4 (100Z) of the samples for lead exceeded the current
legal standard of 0.2 mg/m3, and 4 of 4 (1l00X) of the samples exceeded
the proposed OSHA standard of 0.1 mg/m> of air (Table 7). .
Boiler Operator: 2 of 3 (67Z) of %Pe samples for lead exceeded the
current legal standard of 0.2 mg/m~, and 2 of 3 (67%) of the samples
exceeded the proposed OSHA standard of 0.1 mg/m~ of air (Table 7).

e. Wedge Operator: 2 of 2 (100Z) of the samples for lead exceeded the

curreat legal standard of 0.2 mg/m , and 2 of 2 (100Z) of the
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gsamples exceeded the proposed OSHA standard of 0.1 mg/ug of air
(Table 7). ‘
f. Pre Treatmant Operator: None of the samples for lead exceeded the current
legal standaxd of 0.2 mg/ui3 or the proposed OSHA standard of 0.1 mg/np
of air (Table 7). .

CADMIUM: (Mine & Concentrators)

Mines Plant

1. Concentrator-Production Areas: None of the samples for cadmium
exceeded the current legal standard of 0.2 m /m? or the samples
exceeded the proposed ACGIH-TLV of 0.05 mg/ﬁ§ of air (Table 8).

2. Concentrator-Maintenance: None of the samples for cadmium exceeded
the current legal standard of 0.2 mg/up or the proposed ACGIH-TLV
standard of 0.05 mg/m3 of air (Table 8).

CADMIUM: Lead Smelter

1. Charge Preparation

a. Crane Crew: 1 of 11 (9Z7) of the samples for cadmium exceeded the
current legal standard of 0.2 mg/m~, and 11l 3f the samples
exceeded the proposed ACGIH-TLV of 0.05 mg/m” of air (Table 9).

b. Charge Preparation Plant: 5 of 1l (45Z) of thg samples for cadmium
exceeded the current legal standard of 0.2 mg/m”, and 5 of al (4572)
of the samples exceeded the proposed ACGIH-TLV of 0.05 mg/um” of
alr (Table 9).

c. Crushing Plant: 1 of 4 (252) of the simples for cadmium exceeded
the current legal standard of 0.2 mg/m~, and 1 of 4 825%) of the
samples exceeded the proposed ACGIH-TLV of 0.05 mg/m~ of air
(Table 9).

d. Belt Crew: 2 of 6 (33Z) of the samples for cadmium exceeded the
current legal standard of 0.2 mg/m3, and 2 of 6 (33Z) of the sam-
ples exceeded the proposed ACGIH-TLV of mg/m3 of air (Table 9).

2. Sintering ) '
a. Peller Plant: 1 of 3 (322) of the samgles for cadmium exceeded.

the current legal standard of 0.2 mg/m~, and 2 of 3 g672) of the
samples exceeded the proposed ACGIE-TLV of 0.05 mg/m> of air
(Table 9).

b. Sinter Plant: 1 of 4 (25Z) of the sam%les for cadmium exceeded
the current legal standard of 0.2 mg/m~ and 4 of 4 (100%). of
the samples exceeded the proposed ACGIH-TLV of 0.05 mg/u” of
air (Table 9).

3. Smelter

a. Blast Furnace: 2 of 11 (20Z) of the sgmples for cadmium exceeded
the current legal standard of 0.1 mg/m”, and 5 of 10 _(6Q%) of the
samples exceeded the proposed ACGIH-TLV of: 0.05 mg/m~ of air
(Table 9). A

b. Fuming Furnace: 1 of 21 (5%) of the samples for cadmium exceeded the
current legal stardard of 0.1 mg/m~, and 1 OS 21 (5Z) of the samples
exceeded the proposed ACGIH-TLV of 0.05 mg/m~ of air (Table 9).

4, Refining'



a.

Lead Refinery: None of the samples for cadmium exceeded the
current legal standard of 0.1 mg/m3, or the proposed ACGIH-TLV
of 0.05 mg/m3 of alr (Table 9).

. Casting and Loading: None of the éamples for cadmium exceeded the

current legal standard of 0.1 mg/m3 or the proposed ACGIH-TLV of
0.05 mg/m>-of air (Table 9).

Cadmium Plant: 2 of 4 (50%) of the samples for cadkium exceeded the
current legal standard of 0.2 mg/m3 and 2 of 4 (50%Z) of the samples
exceeded the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 9).

. Silver Refinery: None of the samples for cadmium exceeded the

current lega% standard of 0.1 mg/m” or the proposed ACGIH-TLV
of 0.05 mg/m~ of air (Table 9).

5. Materials Recovery

a.

ba

Labor Pool: 4 of 9 (44%) of the samples for cadmium exceeded the current
legal standard of 0.2 mg/uw, but 5 of 3 (56%) of the samples ex-

ceeded the proposed ACGIH~TLV of 0.05 mg/m> of air (Table 9).

Dry House: None of the samples for cadmium exceeded the current

legal standard of 0.2 mg/m3 or the proposed ACGIB-TLV of 0.05 mg/m3

of air (Table 9).

Acid Plant: The one sample for cadmium did not exceed the current
legal standard of Q.2 mg/m5 or the proposed ACGIH-TLV of 0.05 mg/m3

of air (Table 9). . :
Effluent Plant: The one sample for cadmium did not exceed the curgent
legal gtandard of 0.2 mg/mg or the proposed ACGIH-TLV of 0.05 mg/m

of air (Table 9).

Baghouse Service: The one sample for cadmium did not exceed the
current legal standard of 0.1 mg/m3 or the proposed ACGIH-TLV of

0.05 mg/m3 of air (Table 9).

Baghouse Operator: 3 of 7 (43Z) of the samples for cadmium exceeded
the current legal standard of 0.1 mg/m~, and 4 of 7 5572) of the
samples exceeded the proposed ACGIH-TLV of 0.05 mg/m~ of air (Table 9).

6. Maintenance

a.

‘b,

Maintenance S-1: None of the samp%es for cadmium exceeded the
current legai standard of 0.2 mg/m~ or the proposed ACGIH-~TLV

of 0.05 mg/m~ of air (Table 9).

Maintenance S-2: None of the samples for cadmium exceeded the
current legal standard of 0.2 mg/m-, but 2 of 4 (50Z) of the samples
exceeded the proposed ACGIB-TLV of 0.05 mg/m3 of air (Table 9).

. Maintenance S-3: 1 of 11 (92) of the samples for cadmium exceeded

the current legal standard of 0.2 mg/m3, and 8 of 11 (73%Z) of the
samplas exceeded the proposed ACGIR-TLV of 0.05 mg/m3 of air (Table 9).
Maintenance S—4: 1 of 20 (5Z) of the samples for cadmium exceeded

the current legal standard of 0.2 mg/m3, and 8 of 20 (40Z) of the
gamples exceeded the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 9).
Maintenance S-5: None of the samples for cadmium exceeded the current
legal standard of 0.2 mg/m3, but 1 of 4 (25%) of the samples exceeded
the proposed ACGIH~TLV of 0.05 mg/m- of air (Table 9).

Maintenance S-7: None of the samples for cadmium exceeded the

current legal standard of 0.2 mg/m3 or the proposed ACGIH-TLV

of 0.05 mg/m> of air (Table 9).

. Maintenance S-8: None of the samples for cadmium exceeded the

current legal standard of 0.2 mg/m3 or the proposed ACGIH-TLV

2\



of 0.05 mg/m3 of air (Table 9).

h. Maintenance S-10: None of the samples for cadmium exceeded the
current legal standard of 0.2 mg/m3 or the proposed ACGIH-TLV
of 0.05 mg/m3 of air (Table 9).

CADMIUM: Zinc Plant

1. Acid Plant

a. Operator-Helper: None of the samples for cadmium exceeded the
current legal standard of 0.2 mg/m3 or the proposed ACGIH-TLV of
0.05 mg/w3 of air (Table 10).

b. Foreman: None of the samples for cadmium exceeded the current
legal standard of 0.2 mg/m3 for dust or the proposed ACGIH-TLV of
0.05 mg/m> of air (Table 10).

2. Baghouse & Cottrell

a. Operator/Flue Dustman: 2 of 6 (33%) of the samples for cadmium
exceeded the current legal standard of 0.2 mg/m” fer dust, 3 of 6
(50Z) exceeded the current legal standard of 0.1 mg/m3 for a fume;
and 5 of 6 (83Z) of the samples exceeded the proposed ACGIH-TLV of
0.05 mg/m3 of air (Table 10).

g. Maintenance: None of the samples for cadmium exceeded the current
legal standard of 0.2 mg/m3 for dust; 1 of 1 (100%) exceeded the
current legal standard of 0. mg/m” for a fume; and 1 of 1 (100%)
of the samples exceeded the proposed ACGIH-TLV of 0.05 mg/m~ of air
(Table 10).

c. Foreman: None of the samples for cadmium exceeded the current
legal standard of 0.2 mg/m” for_dust; 0.1 mg/m3 for fume or the
proposed ACGIH-TLV of 0.05 mg/m of air (Table 10).

3. Cadmium Plant

a. Caster: 2 of 3 (67%) of the samplgs for cadmium exceeded the
curxent legal standard of 0.1 mg/m~ for fume and 3 of 3 (1082)
of the samples exceeded the proposed ACGIH-TLV of 0.05 mg/m~” of
alir (Table 10).

b. Shifter/Leadman: None of the samples for cadmium exceeded the
current legal standard of 0.1 mg/m for fume, but 1 of 3 (3%%)
of the samples exceeded the proposed ACGIB-TLV of 0.05 mg/m~ of
air (Table 10).

c¢. Pressman/Operator: Nome of the sa?ples for cadmium exceeded the
current legal standard of 0.1 mg/m~ for fume, 2 of 5_(40Z) of the
samples exceeded the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 10).

4. Concentrate Handling

a. Concentrate Handling Operator: Nome of the'samgles for cadmium
exceeded the current legal standard of 0.2 mg/m” for dust, and 1 Sf 4
(25Z) of the samples exceeded the proposed ACGIH-TLV of 0.0S5 mg/m
of air (Table 10).

b. Loader-Helper: None of the sampleg for cadmium exzceeded the
current legal :standard of 0,2 mg/m~ for dust_and none of the samples
exceeded the proposed ACGIEB-TLV of 0.05 mg/m~ of air (Table 10).

c.-0Ore Loader: 1 of 6 (15Z) of the sgmples for cadmium exceeded the

: current legal istandard of 0,2 mg/m~ for dust and 5 OS 6 (83%Z) of the
samples exceeded the proposed ACGIH-TLV of 0.05 mg/m~ of air (Table 10). :
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5. Electrolytic Department

a. Anode Shop

(1) Fabrication: None of the gamples for cadmium exceeded the current
legal standard of 0.2 mg/w or the proposed ACGIH-TLV of 0.05 mg/m
of air (Table 10).

b. Cellroom

(1) Operator: None of the samples for cadmium exceeded the current
legal standard of 0.2 mg/m3 or the proposed ACGIH-TLV of 0.05 mg/m3
of air (Table 10).

(2) Leadman: None of the gamples for cadmium exceeded the current

legal standard of 0.2 mg/m3 or the proposed ACGIH~TLV of 0.05 mg/m>

of air (Table 10).

(3) Cell repair: None of the samples for cadmium exceeded the cur-

rent_legal standard of 0.2 mg/m3 or the proposed ACGIH-TLV of 0.05

mg/wC of air (Table 10).

(4) Stripper: None of the_samples for cadmium exceeded the current

legal standard of 0.2 mg/m3 or the proposed ACGIH-TLV of 0.05 mg/m3

of air (Table 10).

(5) Utility-Cleanup: Nome of the gamples for cadmium exceeded the

current ;fgal standard of 0.2 mg/m” or the proposed ACGIH-TLV of

0.05 mg/m- of air (Table 10).

Leach Department

Leach

(1) Leachman: None of the_ samples for cadmium exceeded the curreng
legal standard of 0.2 mg/m or the proposed ACGIH-TLV of 0.05 mg/m
of air (Table 10).

{2) Mud Mill Operator: None of th§ samples for cadmium exceeded the
current %fgal standard of 0.2 mg/m~ or the proposed ACGIH-TLV of
0.05 mg/w” of air (Table 10). :

(3) Operator: None of the,samples for cadmium exceeded the curre
legal standard of 0.2 mg/m or the proposed ACGIH-TLV of 0.05 mg/m
of air (Table 10).

(4) Shift Foreman: None of the samples for cadmium exceeded the
current legal standard of 0.2 mg/m3 or the proposed ACGIE-TLV of
0.05 mg/m3 of air (Table 10).

Burt Filter

(1) Operator: Nome of the samples for cadmium exceeded the

current legal standard of 0.2 mg/m3 or the proposed ACGIR-TLV of
0.05 mg/w3 of air (Table 10).

(2) Repair: None of the samples for cadmium exceeded the current
legal standard of 0.2 mg/m3 or the proposed ACGIH-TLV of 0.05 mg/m3
of air (Table 10). -

Maintenance

Z~1 Area

(1) Maincenance Mechanic: None of the samples for cadmium exceeded
the current legal standard of 0.2 mg/m3 for dust, 11 of 11 (73Z) of the
samples exceeded the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 10).
(2) Maintenance Mechanic Apprentice: None of the samples for cadmium
exceeded the current legal standard of 0.1 mg/m3 for fume, but 6 of 10
exceeded the current legal standard of 0.2 mg/m3 for dust, but 6 of 10
(60Z) of the samples exceeded the proposed ACGIH-TLV of 0.05 mg/m3
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8.

of air (Table 10).

(3) Maintenance Relief Foreman: None of the samples for cadmium ex-
ceeded the current legal standard of 0.2 mg/m3 for dust or the proposed
ACGIH-TLV of 0.05 mg/m of air (Table 10).

(4) Oiler: None of the samples for cadmium exceeded the current legal
standard of 0.2 mg/m3, for dust, but 3 of 7 (43%) of the samples exceeded
the proposed ACGIB-TLV of 0.05 mg/m3 of air (Table 10).

Z=2 Area

(1) Maintenance Mechanic: None of the samples for cadmium exceeded the
current legal standard of 0.2 mg/m3, for dust, but 2 of 11 (18%) of the
samples exceeded the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 10).
(2) Mechanic Belper: None of the samples for cadmium exceeded the cur-
rent legal standard of 0.2 mg/m3 for dust or the proposed ACGIH-TLV of
0.05 mg/m of air (Table 10).

(3) Oiler: None of the samples for cadmium exceeded the current lega%
gtandard of 0.2 mg/m3 for dust or the proposed ACGIH~TLV of 0.05 mg/m

of air (Table 10).

Melting Department Maintenance

(1) Mechanic: None of the samples for cadmium exceeded the current legal
gtandard of 0.2 mg/mB, for dust or the proposed ACGIR~TLV of 0.05 mg/m
of air (Tabie 10).

(2) Mechanic Helper: None of tBe samples for cadmium exceeded the cur-
rent legal standard of 0.2 mg/m” for dust or the proposed ACGIH-TLV of
0.05 mg/m3 of air (Table 10).

Cellroom Maintenance

(1) Carpenter Foreman: None of the samples for cadmium exceeded the cur-
rent legal standard of 0.2 mg/m3 for dust or the proposed ACGIH-TLV of
mg/m3 of air (Table 10).

(2) Oiler: None of 5 e samples for cadmium exceeded the current lega
standard of 0.2 mg/m~ for dust or the proposed ACGIE-TLV of 0.05 mg/m

of air (Table 10).

(3) Carpenters: None of the samples for cadmium exceeded the current jlegal
standard of 0.2 mg/m~ for dust or the proposed ACGIE-TLV of 0.05 mg/m
of air (Table 10).

(4) Mechanics: None of the samples for cadmium exceeded the current
legag standard of 0.2 mg/m~ for dust or the proposed ACGIH-TLV of 0.05
mg/m~ of air (Table 10).

Machine Shop

(1) Welder: Nome of .the samples for cadmium exceeded the current legal
standard of 0.1 mg/m" for fume or the proposed ACGIH-TLV of 0.05 mg/w
of air (Table 10).

(2) Blacksmith: None of the samples for cadmium exceeded the current
legal standard of 0.1 mg/m3 for fume or the proposed ACGIH-TLV of 0.05
mg/m of air (Table 10).

(3) Machinist Apprentice: None of the samples for cadmium exceeded the
current legal standard of 0.2 mg/m:Bfor dust or- the proposed ACGIH-TLV
of 0.05 mg/m of air (Table 10).

Melting Department

Caating .

(1) shift Foreman None of the samples for cadmium exceeded the current
legal standard of 0.2 mg/m> for dust or the proposed ACGIH-TLV of 0.05
mg/m 3 of air (Table 10).

(2) Melting Department Operator: Noue of the samples for cadmium exceeded
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9.
a.

10.
a.

the current legal standard of 0.2 mg/m3 for dust or the proposed ACGIH-
TLV of 0.05 mg/m> of air (Table 10).

(3) Skimming and Ladling: None of the samples for cadmium exceeded the
current legal standard of 0.1 mg/m for fume or the proposed ACGIH~TLV
of 0.05 mg/m3 of air (Table 10).

(4) Scrap Furnmace Operator: Norne of the samples for cadmium exceeded

the current legal standard of 0.2 mg/m for a dust or the proposed ACGIH-
TLV of 0.05 mg/m> of air (Table 10).

(5) Furnaceman: None of the samples for cadmjum exceeded the current
legal standard of 0.1 mg/m for a fume or the proposed ACGIH-TLV of 0.05
mg/m3 of air (Table 10).

(6) Alloyer: Nome of the samples for cadmium exceeded the current legal
standard of 0.1 mg/m for a fume or the proposed ACGIH-TLV of 0.0S mg/m
of air (Table 10).

Shipping

(1) Operator: Noume of the samples for cadmium exceeded the current legal
standard of 0.1 mg/m3.for a fume or the proposed ACGIH-TLV of 0.05S mg/m
of air (Table 10).

(2) Scaleman: Nome of the samples for cadmium exceeded the current legal
standard of 0.1 mg/m3 for a fume or the proposed ACGIH-TLV of 0.05 mg/m°>
of air (Table 10).

Purification Department

Foreman: None of the samples for cadmium exceeded the current legal
standard of 0.2 mg/m3 for a dust or the proposed ACGIH-TLV of 0.05 mg/m3
of air (Table 10).

Pressman: None of the samples for cadmium exceeded the current legal
standard of 0.2 mg/m3 for a dust or the proposed ACGIH-TLV of 0.05 mg/m3
of air (Table 10). ,
Operator: Nome of tge samples for cadmium exceeded the current legal
standard of 0.2 mg/m~ for a dust or the proposed ACGTH-TLV of 0.05 mg/m3
of air (Table 10).

Laborer - Cleanup: None of the 53mples for cadmium exceeded the
current legal stagdard of 0.2 mg/m” for a dust or the proposed ACGIH-

TLV of 0.05 mg/m~ of air (Table 10).

Tank Hitter: None of the samples for cadmium exceeded the current

legal standag of 0.2 mg/m~ for a fume or the proposed ACGIB-TLV

of 0.05 mg/m~ of air (Table 10).

Roagters

Operator: 1 of 5 (202) of3the samples for cadmium exceeded the current
legal standard of 0.2 mg/m~ for a fume, and 5 of 5 (100%7) of the
gsamples exceeded the proposed ACGIH-TLV of 0.05 mg/m™~ of air (Table 10).
Helper: 1 of 3 (33%) of the samples for cadmium exceeded the current
legal standard of 0.2 mg/m~ for fumes, and 3 pf 3 (100Z) of the samples
exceeded the proposed ACGIE-TLV of 0.05 mg/m~ of air (Table 10).

Lancer: 1 of 4 (25%) of the samples for cadmium exceeded the current
legal standard of 0.2 mg/m3, for fumes and 3 of 4 (75%) of the samples
exceeded the proposed ACGIH~TLV of 0.05 mg/m3 of air (Table 10).

Boiler Operator: . None of the samples for cadmium exceeded the current
legal standard of 0.2 mg/m3 for dust, and 2 of 3 (67%) of the

samples exceeded ‘the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 10).
Wedge Operator: None of the samplea for cadmium exceeded the current
legal standard of 0.2 mg/m3 for fumes, but 2 of 2 (100Z) of the samples
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exceeded the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 10).

f. Pre Treatmant Operator: None of the samples for cadmium exceeded the
current legal standard of 0.2 mg/m” for dust or the proposed ACGIH-
TLV of 0.05 mg/m® of air (Table 10).

ZINC: Mines Plant (Mine Concentrators)
1. Concentrator-Production Areas: Nome og the samples for zinc exceeded
the current legal standard of 5.0 mg/m> of air (Table 11).
2. Concentrator-Maintenance: None of the samples for zinc exceeded the
current legal standard of 5.0 mg/m3 of air (Table 11).

Zinc: Lead Swelter

1. Charge Preparatiom

a. Crane Crew: 1 of 9 (112) of the samples for zinc exceeded the current
legal stamdard of 5.0 mg/m3 of air (Table 12).

b. Charge Preparation Plant: 4 of 7 (57%) of the samples for zinc ex-
ceeded the current legal standard of 5.0 mg/m~ of air (Table 12).

c. Crushing Plant: Nomne of the samples for zinc exceeded the current
legal standard of 5.0 mg/m” of air (Table 12).

d. Belt Crew: 1 of 3 (332) °§ the samples for zinc exceeded the current
legal standard qf 5.0 mg/m~ of air (Table 12).

2. Sintering
a. Pellet Plant: None of the_samples for zinc exceeded the current

legal standard of 5.0 mg/m°> of air (Table 12).
b. Sinter Plant: None of thessamples for zinc exceeded the current
legal standard of 5.0 mg/m” of air (Table 12).

3. Smelter

a. Blast Furnace: None of the _samples for zinc exceeded the current
legal standard of 5.0 mg/m> of air (Table 12).

b. Fuming Furnace: 2 of 19 (11Z) of the ples for zinc exceeded
the current legal standard of 5.0 mg/m~ of air (Table 12).

4. Refining .

a. Lead Refinmery: Nome of th% samples for zinc exceeded the current
legal standard of 5.0 mg/m° of air (Table 12).

b. Cadmium Plant: None of the samples for zinc exceeded the current legal
standard of 5.0 mg/m3 of air (Table 12).

c. Silver Refinery: None of EPe samples for zinc exceeded the current
legal standard of 5.0 mg/m~ of air (Table 12).

5. Material Recovery :
a. Labor Pool: Nome of:fhe samples for zinc exceeded the current legal
standard of 5.0 mg/m ~° of air (Table 12).

b. Dry House: Nome of :?e samples for zinc exceeded the current legal
standard of 5.0 mg/m ~of air (Table 12).

6. Maintenance

a. Acid Plant: The one sample taken at e acid plant did not exceed
the current legal standard of 5.0 mg/m of air (Table 12).

b. Baghouse Service: .Nome of the samples for zinc exceeded the current
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c.

legal standard of 5.0 mg/m’ of air (Table 12).
Baghouse Operator: 1 of 3 (33%) of the samples for zinc exceeded
the current legal standard of 5.0 mg/m3 of air (Table 12).

Only two samples out of all the maintenance areas exceeded the current legal
standard for zinc of 5.0 mg/m3 of air (Table 12).

ZINC: Zinc Plant

1. Acid Plant

a. Operator - Helper: None of the samples for zinc exceeded the curremnt
legal standard of 5.0 mg/m3 and of air (Table 13).

b. Foreman: None of the samples for zinc exceeded the current legal
standard of 5.0 mg/m3 of air (Table 13).

2, Baghouse & Cottrell

a. Operator/Flue Dustman: 5 of 6 (83Z) of the samples for zinc ex-
ceeded the current legal standard of 5.0 mg/m3 of air (Table 13)

b. Maintenance: 1 of 1 (100%Z) of the samples for zinc exceeded the
current legal standard of 5.0 mg/m of air (Table 13).

c. Foreman: 1 of 1 (lL00%Z) of the samples for zinc exceeded the current
legal standard of 5. 0 mg/m3 of air (Table 13).

3. Cadmium Plant

a. Caster: None of the samples for zinc exceeded the current legal
standard of 5.0 mg/m3 of air (Table 13).

b. Shifter/Leadman: None of the samples for zinc exceeded the current
legal standard of 5.0 mg/m3 of air (Table 13).

c. Pressman/Operator: Nome of the samples for zinc exceeded the current
legal standard of 5.0 mg/m3 of air(Table 13).

4. Concentrate Handling

a. Concentrate Handling Operator: 2 of 4 (50Z) of the samples for zinc
exceeded the current legal standard of 5.0 mg/m of air (Table 13).

b. Loader - Helper: 2 of 2 (100Z) of the samples for zinc exceeded
the current legal standard of 5.0 mg/m of air (Table 13).

c. Ore Loader: 5 of 6 (83Z) of the samples for zinc exceeded the
current legal standard of 5.0 mg/m> of air (Table 13).

5. Electrolytic Department

a. Anode Shop -
(1) Fabrication: None of the samples for zinc exceeded the current
legal standard of 5.0 mg/m3 of air (Table 13).

b. Cellroom

(1) Operator: None of the samples for zinc exceeded the current
legal standard of 5.0 mg/m3 of air (Table 13).

(2) Leadman: None of the samples for zinc exceeded the current legal
standard of 5.0 mg/m3 of air (Table 13).

(3) Cell repair: Nome of the samples for zinc exceeded the current
legal standard of 5.0 mg/m3 of air (Table 13).

(4) Stripper: None of the samples for zinc exceeded the current
legal standard of 5.0 mg/m3 of air (Table 13)

(5) Utility ~ Cleanup: None of the samples for zinc exceeded the
current legal standard of 5.0 mg/m3 of air (Table 13).

Y
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a. Leach - .
(1) Leachman: None of the ,samples for zinc exceeded the current
legal standard of 5.0 mg/m” of air (Table 13).
(2) Mud Mill Operator: None of the samples for zinc exceeded the cur-
rent legal standard of 5.0 mg/m3 of air (Table 13).
(3) Operator: None %f the samples for zinc exceeded the current legal
standard of 5.0 mg/m” of air (Table 13).
(4) Shift Foreman: None of the samples for zinc exceeded the current
legal standard of 5.0 mg/m3 of air (Table 13).

b. Burt Filter
(1) Operator: None gf the samples for zinc exceeded the current legal
standard of 5.0 mg/m” of air (Table 13).
(2) Repairman: Nome of th% samples for zinc exceeded the current
legal standard of 5.0 mg/m~ of air (Table 13}.

7. Maintenance

a. Z=1 Area '
(1) Maintenance Mechanic: 13 of 15 (87%) of th% samples for zinc
exceeded the current legal standard of 5.0 mg/m~ of air (Table 13).
(2) Maintenance Mechanic Apprentice: 7 of 10 (70%) of the samples
for zinc exceeded the current legal standard of 5.0 mg/&?'of air
(Table 13).
(3) Maintenance Rellef Foreman: None of the samples for zinc exceeded
the current legal standard of 5.0 mg/m; of air (Table 13).
(4) Oiler: 8 of 8 (L00Z) of the samples for zinc exceeded the current
legal standard of 5.0 mg/m:sof air (Table 13).

b. Z-2 Area
(1) Maintenance Mechanic: 3 of 11 (27X) of the samples for zinc ex-
ceeded the current legal standard of 5.0 mg/m; of air (Table 13).
(2) Mechanic Belper: 1 of 4 (25%) of the samples for zinec exceeded
the current legal standard of 5.0 mg/m3 of air (Table 13).
(3) Oiler: None of the samples for zinc exceeded the current legal:
standard of 5.0 mg/wd of air (Table 13).

c. Melting Department Malntemance: 2 of 3 (67%) of the samples for
zinc exceeded the current legal standard of 5.0 mg/m3 of air (Table 13).
(2) Mechanic Helper: 1 of 1 (100%) of the samples for zinc exceeded
the current legal standard of 5.0 mg/m> of air (Table 13).

d. Cellroom Maintenance

Leach Department

(1) Carpenter Foreman: None of the samples for zinc exceeded the cur-
rent legal standard of 5.0 mg/m3 of air (Table 13).

(2) Oiler: None of the samples for zinc exceeded the current legal
standard of 5.0 mg/m of air (Table 13).

(3) Carpenters: Nonme of the samples for zinc exceeded the current
legal standard of 5.0 mg/m® of air (Table 13).

(4) Mechanics: Nome of the samples for ziné exceeded the current legal
standard of 5.0 mg/m3 of air (Table 13).

. Machine Shop .

(1) Welder: None of the samples for zinc exceeded the current legal
standard of 5.0 mg/m3 of air (Table 13). -

(2) Blacksmith: None of the samples for zinc exceeded the current
legal standard of 5.0 mg/m3 of air (Table 13).

(3) Machinist Appreuntice: None of the samples for zinc exceeded the
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current legal standard of 5.0 mg/m3 of air (Table 13).

8. Melting Department

a. Casting
(1) Shift Foreman: None of the samples for zinc exceeded the current
legal standard of 5.0 mg/m? of air (Table 13).
(2) Melting Department Operator: 8 of 11 (73Z) of the samples for zinc
exceeded the current legal standard of 5.0 mg/md of air (Table 13).
(3) Skimming and Ladling: None of the samples for zinc exceeded the
current legal standard of 5.0 mg/w3 of air (Table 13).
(4) Scrap Furnace Operator: 3 of 3 (100Z) of the samples for zinc
exceeded the current legal standard of 5.0 mg/m3 of air (Table 13).
(5) Furnaceman: None of the samples for zinc exceeded the current
legal standard of 5.0 mg/m3 of air (Table 13).
(6) Alloyer: 2 of 2 (100%) of the samples for zinc exceeded the
current legal standard of 5.0 mg/uﬁ5of air (Table 13).

b. Shipping
(1) Operator: None of the samples for zinc exceeded the current
legal standard of 5.0 mg/m of air (Table 13).
(2) Scaleman: None of the samples for zinc exceeded the current legal
standard of 5.0 mg/m> of air (Table 13).

9. Purification Department

a. Foreman: None of ‘the samples for zinc exceeded the current legal
standard of 5.0 mg/m> of air (Table 13).

b. Pressman: 1 of 3 (337) of_the samples for zinc exceeded the current
legal standard of 5.0 mg/m3 of air (Table 13).

c. Operator: None of tge samples for zinc exceeded the current legal
standard of 5.0 mg/m” of air (Table 13).

d. Laborer - Cleanup: Nomne of the samples for zinc exceeded the current
legal standard of 5.0 mg/m3 of air (Table 13).

e. Tank Hitter: 1 of 1 (100Z) of ghe samples for zinc exceeded the cur-
rent legal standard of 5.0 mg/m” of air (Table 13).

10. Roasters

a. Operator: 5 of 5 (100Z) of the_samples for zinc exceeded the cur-
rent -legal standard of 5.0 mg/m3 of air (Table 13).

b. Belper: 2 of 2 (100%) of Ehe samples for zinc exceeded the current
legal standard of 5.0 mg/m° of air (Table 13).

¢. Lancer: 4 of 4 (100%) of the samples for zinc exceeded the current
legal standard of 5.0 mg/m3 of air (Table 13).

d. Boiler Operator: 2 of 3 (67Z) of the samples for zinc exceeded the
current legal standard of 5.0 mg/m3 of air (Table 13).

e. Wedge Operator: 2 of 2 (100Z) of the samples for zinc exceeded the
current legal standard of 5.0 mg/m> of air (Table 13).

f. Pre Treatment Operator: Nonme of the samples for zinc exceeded the
current legal standard of 5.0 mg/m~ of air (Table 13).

ARSENIC: Mines Plant (Mine Concentrators)

1. Concentrator-Production Aregs: None of the-éam es for arsenic
exceeded the current legal standard of 0.5 mg/m”~ or the proposed
OSHA standard of 0.004 mg/m> of air (Table ¥4).
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2. Concentration—Maintenance: None of the samples for arseanic ex-
ceeded the current legal standaxd of 0.5 mg/m3 but 3 of 7 (43%)
of the samples exceeded the proposed OSHA standard of 0.004 mg/m3
of air (Table 14).

ARSENIC: Lead Smelter

1. Charge FPreparation

a. Charge Preparations: Nome of the samples for argenic exceeded the
current legal standard of 0.5 mg/ms, but 1 of 2 (50%) of the samples
exceeded the proposed OSHA standard of 0.004 mg/m3 of air (Table 15).

b. Belt Crew: None of the samples for arsenic exceeded the current
legal standard of 0.5 mg/m3, but 1 of 1 gIOOZ) of the samples exceeded
the proposed OSHA standard of 0.004 mg/m> of air (Table 15).

2. Siantering

a. Pellet Plant: None of the samples for arsenic exceeded the current
legal standard of 0.5 mg/m3, but 3 of 3 (100Z) of the samples ex-~
ceeded the proposed OSHA.standard of 0.004 mg/m of air (Table 15).

bh. Sinter Plant: None of the samples for arsenic exceeded the current

legal standard of 0.5 mg/m3, but 3 of 4 (75%) of the samples ex-
ceeded the proposed OSHA standard of 0.004 mg/m of air (Table 15).

3. Smelter -

a. Blast Furnace: Nome of the samples for arsenic exceeded the current
legal standard of 0.5 mg/m3, but 4 of 6 (67%) of the samples ex-
ceeded the proposed OSHA standard of 0.004 mg/m:5 of air (Table 15).

b. Fuming Furnace: None of the samples for arsenic exceeded the current
legal standard of 0.5 mg/m3, but 4 of 10 (40Z) of the samples ex-
ceeded the proposed OSHA standard of 0.004 mg/mS of air (Table 15).

4. Refining
a. Lead Refinery: Nome of the samples for arsenic exceeded the current

legal standard of 0.5 mg/m ,. but 5 of the samples exceeded the proposed
0SBA standard of 0.004 mg/mS of air (Table 15).

b. Casting and Loading: None of the samples for arsenic exceeded the

_ current legal standard of 0.5 mg/m:a and 1 of 10 (iOZ) of the samples
exceeded the proposed OSHA standard of 0.004 mg/m~ of air (Table 15).

¢. Silver Refinery: None of the samples for arsenic exceeded the current
legal standard of 0.5 mg/m‘% but 4 of 6 €?7Z) of the samples exceeded
the proposed 0SHA standard of 0.004 mg/m ® of air (Table 15).

5. Maintepance

a. Maintenance S—1: None of the samples for arsenic exceeded the curren
legal standard of 0.5 mg/m or the proposed OSHA standard of 0.004 mg/m
of air (Table 15).

b. Maintenance S-2: None of the gsamples for arsenic exceeded the current
legal standard of 0.5 mg/m3, but 1 of 1 21002) of the samples exceeded
the proposed OSHA standard of 0.004 mg/m° of air (Table 15).

¢. Maintenance S-3: None of the samples for arsenic exceeded the current
legal standard of 0.5 mg/m3, but 2 of 2 g 00Z) of the samples exceeded
the proposed OSHA standard of 0.004 mg/m” of air (Table 15).

d. Maintenance S-4: None of the samples for arsenic exceeded the current
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e.

legal standard of 0.5 mg/m}a but 1 of 1 glOOZ) of che samples exceeded
the proposed OSHA gtandard of 0.004 mg/m” of air (Table 15).
Maintenance S-5: None of the gsamples for arsenic exceeded the current
legal standard of 0.5 mg/ms, but 2 of 2 5100%) of the samples exceeded
the proposed OSHA standard of 0.004 mg/m” of air (Table 15).

ARSENIC: Zipnc Plant

1.
a.

5.

a.

Acid Plant

Operator - Helper: None of the sam 3ples for arsenic exceeded the

current legal standard of 0.5 mg/m” or the proposed OSHA standard
of 0.004 mg/m3 of air (Table 16).

Baghouse & Cottrell

Operator/Flue Dustman: Nome of the sa%?les for arsenic exceeded
the current legal standard of 0.5 mg/m~>, but 1 of 2 (SOZ):ff the
samples exceeded the proposed OSHA. staudard of 0.004 mg/m

of air (Table 16).

. Maintenance: Nomne of the samples for arsenic exceeded the current

legal standard of 0.5 mg/m> but 1 of 1 (100%) of_the samples

exceeded the proposed OSHA standard of 0.004 mg/w’ of air

(Table 16).

Foreman: None of the samples for arsenic exceeded the current

legal standard of 0.5 mg/m 3, or the proposed OSHA standard of 0.004 mg/m
(Table 16).

. Cadmium Plant

Caster: None of the samples for arsenic exceeded the current
legal standard of 0.5 mg/m 3or the proposed OSHA standard of
0.004 mg/m3 of air (Table 16).

. Shifter/Leadman: WNone of the samples for arsenic exceeded the

current legal standard of 0.5 mg/m” or the proposed OSHA standard
of 0.004 mg/m3 of air (Table 16).

Pressman/Operator: Nome of the sa%?les for arsenic exceeded the
current legal standard of 0.5 mg/m° or the proposed OSHA standard
of 0.004 mg/m3 of air (Table 16). -

Concentrate Handliog

Concentrate Handling Operator: Nome of the samples for arsenic ex-
ceeded the current legal standard of 0.5 mg/m~ or proposed OSHA
standard of 0.004 mg/m° of air (Table 16).

Loader - Helper: None of E?e samples for arsenic exceeded the current
legal standard of 0.5 mg/m>, but 1 of 1 (100Z) of the samples exceeded
the proposed OSHA standard of 0.004 mg/m ~ of‘air (Table 16).

Ore Loader: None of the samples for arsemic’ exceeded the current legal
atandard of 0.5 mg/ms, but 1 of 1 (100%Z) of the samples exceeded the
proposed OSHA standard of 0.004 mg/m of air (Table 16),

Electrolytic Départment
Anode Shop

(1) Fabrication: 'None of the s ?mples for arsenic exceeded the current

legal standard of 0.5 mg/m °or the proposed O0SBA standard of
0.004 mg/m3 of air (Table 16).
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b. Cellroom

(L)

(2)

(3)

Cell repair: None of the samples for arsenic exceeded the current
legal standard of 0.5 mg/m3 or the proposed OSHA standard of

0.004 mg/m3 of air (Table 16).

Stripper: None of the samgles for arsenic exceeded the current

legal standard of 0.5 mg/m” or the proposed OSHA action level of
0.002 mg/m3 of air (Table 16).

Utility - Cleanup: None of the_samples for arsenic exceeded the cur-
rent legal standard of 0.5 mg/m° or the proposed OSHA standard of
0.004 mg/m of air (Table 16).

6. Leach Department

a. Leach

(1) Shift Foreman: None of the samples for arsenic exceeded the currgnt legal
standard of 0.5 mg/m or the proposed OSHA standard of 0.004 mg/m
of air (Table 16).

(2) Operator: Nome of the samples for arsenic exceeded the cur-
rent legal standard of 0.5 mg/m>, but 1 of 1 (100%) of the samples
exceeded the proposed OSEA standard of 0.004 mg/m3 of air (Table 16).

(3) Mud Mi1l Operator: None of the samples for arsenic exceeded the cgrrent legal
standard of 0.5 mg/m>, or the proposed OSHA standard of 0.004 mg/m
of air (Table 16). .

b. Burt Filter .

(1) Operator: None of the samples for arsenic exceeded the current lggal
standard.of 0.5 mg/m> or the proposed OSHA standard of 0.004 mg/m
of air (Table 16).

(2) Repairman: None of the samples for arsenic exceeded the current
legal standard of 0.5 mg/m or the proposed OSHA standard of
0.004 mg/m3 of air (Table 16).

7. Maintenance

a. Machine Shop

(1) Welder: None of the samples for arsenic exceeded the current leg@l
standard of 0.5 mg/m or the proposed OSHA standard of 0.004 mg/m
of air (Table 16).

(2) Blacksmith: None of the samples for arsenic exceeded the current legal
standard of 0.5 mg/m or the proposed OSHA. standard of 0.004 mg/m3
of air (Table 16).

(3) Machinist Apprentice: Nome of the samples for arsenic exceeded the
current legal standard of 0.5 mg/m or the proposed OSBA standard
of 0.004 mg/m3 of air (Table 16).

8. Melting Department

a. Casting :

(1) Shift Foreman: None of the samples for arsenic exceeded the current
legal standard of 0.5 mg/m3 or the proposed OSHA standard of 0.004
mg/m3 of air (Table 16).

(2) Melting Depart Operator: None of the samples for arsenic exceeded the
current legal standard of 0.5 mg/m or the proposed OSHA standard of
0.004 mg/m33%f air (Table 16). .

(3) Skimming and Ladling: None of the samples for arsenic exceeded the cur-
rent legal standard of 0.5 mg/m or the proposed OSHA standard of
0.004 mg/m3 of air (Table 16).

(4) Scrap Furnace Operator: None of the samples for arsenic exceeded the
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current legal standard of 0.5 mg/m3 or the proposed OSHA standard
of 0.004 mg/m3 of air (Table 16).
(5) Furnaceman: None of the samples for arsenic exceeded the current legal
standard of 0.5 mg/m> or the proposed OSHA standard of 0.004 mg/n>
of air (Table 16).
. Shipping
(1) Operator: None of the samples for arsenic exceeded the current legal
standard of 0.5 mg/m3 or the proposed OSHA standard of 0.004 mg/m3
of air (Table 16). :
(2) Scaleman: None of the samples for arsenic exceeded the curremt legal
standard of 0.5 mg/m3 or the proposed OSHA standard of 0.004 rng/l:u:5
of air (Table 16).

9. Purification Department

a. Pressman: None of tge sampleg for argenic exceeded the current legal
standard of 0.5 mg/m> but 2 of 2 (109%) of the samples exceeded the
proposed OSHA standard of 0.004 mg/m~ of air (Table 16).

b. Helper: None of the_samples for arsenic exceeded the current legal
gtandard of 0.5 mg/ms but 1 of 1 (1092) of the samples exceeded the
proposed OSHA standard of 0.004 mg/m” of air (Table 16).

¢. Laborer - Cleanup: Nome of the samples for arsenic exceeded the current
legal atandard of 0.5 mg/m3 but 1 of 2 (gOZ) of the samples exceeded
the proposed OSHA standard of 0.004 mg/w” of air (Table 16).

d. Sampler: None of the samples for arsenic exceeded the curent legal
standard of 0.5 mg/m” but 1 of 1 (100%) %f the samples exceeded the
proposed OSHA action level of 0.002 mg/m~ of air (Table 16).

10. Roasters

a. Operator: None of the samples for arsenic exceeded the current legal
gtandard of 0.5 mg/m3 but 1 of 1 (100%) of the samples exceeded the
proposed OSHA standard of 0.004 mg/m:’> of air (Table 16).

b. Helper: None of the samples for arsenic exceeded the current legal
atandard of 0.5 mg/ms, but 3 of 3 (1%02) of the samples exceeded the
proposed OSHA standard of 0.004 mg/m> of air (Table 16).

¢. Lancer: None of the samples for arsenic exceeded the current legal
atandard of 0.5 mg/m3, but 2 of 2 (1Q0%) of the samples exceeded the

. proposed OSHA standard of 0.004 mg/m- of air (Table 16).

"d. Boiler Operator: None of the samples for arsenic exceeded the current
legal standard of 0.5 mg/m> but 1 of 2 (50%) of the samples exceeded the
proposed OSHA standard of 0.004 mg/m” of air (Table 16).

e. Wedge Operator: None of the samples for arsenic exceeded the current
legal standard of 0.5 mg/m” or the proposed OSHA standard of 0.004
mg/m3 of air (Table 16).

e. Pre Treatment Operator: Nome of tgf samples for arsenic exceeded the
currenzzlegal standard of 0.5 mg/m~ or the proposed OSHA stamdard
of 0.004 mg/mS of air (Table 16). :

f. Foreman: None of the samples for arsenic exceeded the currznt legal
standard of 0.5 mg/ms, but 1 of 1 (1%9%) of the samples exceeded the
proposed OSHA standard of 0.004 mg/m> of air (Table 16).

ANTIMONY: Lead Smelteyr
1. Pellet Plant
a. Feed Preparation Plant Operator: Nome of the samples for antimony exceeded
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the current legal standard of 0.5 mg/m3, but 1 of 2 (50%) exceeded the
proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 17).

b. Utility Laborer: None of the samples for antimony exceeded the current
legal standard of 0.5 mg/m3, but 1 of 2 (50%) exceeded the proposed ACGIH-
TLV of 0.05 mg/m3 of air. (Table 17).

2. Sinter Plant ‘

a. Sinter Plant Operator: None of the samples for antimony exceeded the
current legal standard of 0.5 mg/m3, but 1 of 2 (50%) exceeded the
proposed ACGIH-TLY of 0.05 mg/m3 of air (Table 17).

b. Sinter Plant Assistant: None of the samples for antimony exceeded the
current legal standard of 0.5 mg/m3, but 1 of 2 (50%) exceeded the
proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 17).

3. Smelter

a. Blagt Furnace: Nome of the samples for antimony exceeded the
current legal standard of 0.5 mg/m3, but 4 of 10 (40Z) exceeded the
proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 17).

b. Fuming Furnace: None of the samples for antimony exceeded the
current legal standard of 0.5 mg/m3, but 3 of 15 (20Z) exceeded the
proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 17).

4. Refining
a. Lead Refinery: None of the samples for antimony exceeded the current

legal standard of 0.5 mg/m3 of air, but 1 of 14 (7%) exceeded the proposed
ACGIH-TLV of 0.05 mg/m3 of air (Table 17).

b. Cadmium Plant: None of the samples for antimony exceeded the current
legal standard of 0.5 mg/md or the proposed ACGIH-TLV of 0.05 mg/m3of
air (Table 17).

¢. Silver Refinery: ©None of the samples for actimony exceeded the current

' legal standard of 0.5 mg/m3 or the proposed ACGIH-TLV of 0.05 mg/md of
air (Table 17).

5. Materials Recovery
Labor Pool: None of the samples exceeded the current legal standard of

o .05 mg/m3, but 1| of 9 (11Z) exceeded the proposed ACGIE-TLV of 0.05 mg/m3,

(Table 17).

. b. Acid Plant: Nome of the samples exceeded the current legal standard

of 0.5 mg/m3, but 1 of 9 (11Z) exceeded the proposed ACGIH-TLV of
0.05 mg/m3(Table 17).

c. Baghouse Service: None of the samples exceeded the current legal stand-
ard of 0.5 mg/m3, but 1 of 9 (11%) exceeded the proposed ACGIH-TLV of
0.05 mg/m3(Table 17).

d. Baghouse Operator: Nome of the samples exceeded the current legal standard
of 0.5 mg/m3, but 1 of 9 (112) exceeded the proposed ACGIH-TLV of 0.05 mg/m>
(Table 17).

ANTIMONY: Zinc Plant -
None of the samples for antimony exceeded the current legal standard of -
0.5 mg/m3 or the proposed ACGIH-TLV of 0.05 mg/m of air (Table 18).

COBALT: Lead Smelter

None of thessamples for cobalt exceeded the current legal standard
of 0.1 mg/m” of air (Table 19).
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MANGANESE: Lead Smelter

None of the samgles for manganese exceeded the current legal stand-
ard of 5.0 mg/m> of air (Table 21). '

MANGANESE‘ Zinc Plant

None of the samples for manganege exceeded the current legal standard
of 5.0 mg/m3 of air (Table 22).

NICKEL: Lead Smelter

None of the samples for nickel exceeded the current legal standarxrd of
1.0 mg/m3 of air (Table 23).

NICKEL: Zinc Plant

None of the samples for nickel exceeded the current legal standard of
1.0 mg/m3 of air (Table 24).

COPPER: Lead Plant

None of the samples for copper exceeded the current legal standard of
1.0 mg/m3 of air (Table 25).

COPPER: Zinc Plant
None of the samples for copper exceeded the current legal standard of
1.0 mg/m3 of air (Table 26).

V. RECOMMENDATIONS

General Recommendations

The followlng are general recommendations on approaches which have been
utilized and are considered to be good practices in mining and smelting
operations for the effective control dust and fume exposures. For the
specific methods and design which would be succcessful in Bunker Bill's
operation It will be necessary for a staff engineer or consultant exper-
ienced in ventilation design to evaluate the needs. The existing vent- .
ilation systems should be evaluated for effectiveness. Many systems are
poorly designed and/or poorly maintained.

1. Transition places should bave a slope no greater than 12 degrees in-
cluded angle. Transition pleces observed duxing the study in the crusher
(High Line - lead Smelter) went from 24" or 36" duct into a 48" duct
directly with no tapered transitiom.

2. No two branches should enter a2 main directly opposite each other. One
main header was observed having 5 or 6 branches entering at about the same
location. .

3. A branch should enter a main at no greater angle than 45 degrees. 1In
some instances in the 1ead smelter, branches entered mains at 90 degrees.

4. Abrupt changes in directions of gas flow will resul: in wearing at
that point and also plugging.

5. Exhaust points at material drops should have at Ieast two belt widths
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ahead of the drop, or placed on an enclosure sufficiently high to prevent
material from bouncing-into the high velocity air stream.

6. Conveyor enclosure heights should be 2 minimum of 3/4 belt width
off the conveyer to provide sufficient particulate settling capacity.

7. 1If at all possible, to reduce piston or bellows action as the material
drops onto conveyor belts and properly to protect the belt, "dead beds"

or "rock boxes'", the width of the material flow should be - installed.

"y'" plates should follow the dead bed to provide an air space on both sides
of the conveyor enclosure as well as to center the load. The length of

the "V'" plate will depend on the material volume and belt speed. It should,
however, be sufficiently long to insure material pass-through before reach-~
ing the end of the plate.

8. As material drops onto conveyors, to abate further escapement of material
from under the enclosures, adjustable angular rubber skirts should be in-
stalled. Also, fitted rubber curtains should be installed at the entrance
and exd st of all cooveyors enclosures. .

9. Inspection ports for hoods at conveyor transfer points were left open
and doors were observed to be missing or replaced by a2 large mesh screen all
of which reduces the effectiveness of the system and should be corrected
accordingly.

10. Repair of local exhaust systems is required as most were observed to be
in a very poor state of disrepair.

Ore bins: The lancing <f the ore bins by means of air disperses fine dust part-
icles into the work environment in copious amounts. A study is needed to determine
the feasibillity of installing local exhaust ventilation at the ports or the possi-
bility of utilizing a curtain to minimize escape of contaminants into the work area.

Material Handling: See the recommendatioms outlined in "General Recommenda-
tions'" regarding conveyor skirting,'" dead beds," exhaust points and enclosures
at ore transfer points, hood curtains and exhaust hoods at conveyor leading
points. '

Crushing Plant: A redesign and upgrading of the existing system 1s needed.

The existing systems are poorly maintained and appear to be "field engineered,"”
with portions of the system missing and generally poor ventilation praétices
employed.

Pelletizing Plant: Comnsiderable dust aud steam was generated in this plant.
With the poor visibility due to such steam and dust. and the poor lighting, it
was difficult to determine the source of the problem. The investigators,
therefore, could not determine what control system is needed for this area.
It is recommended that staff engineers or consulting engineers who are more
fapiliar with the operation evaluate the pellitizing operation to determine
what engineering measures would be most effective in controlling the excess
lead concentrations. '

Sinter Plant: Considerable dust and steam are produced at the classifying
and screening operation. Therefore, no effort was made to Iinspect the
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entire building to evaluate existing systems. It 18 recommended that staff
‘engineers or consultaunts also evaluate this area.

Sinter Storage Bins: The underground feeders from the sinter

storage bin constituted an extremely dusty area. At the time of our visits

a Johnson/March chemical dust suppressant gystem had been installed but it was
not yet operational. Chemical dust suppressant systems have been proven to be
very effective in mining operations and other types of industries.

Blagt Furnace Charging Equipment:

" During our second visit furnace operatiomal problems were experienced which
resulted in poor combustion in the furnace. Because 1t was an upset conditiom,
the effectiveness of the present hood system could not be evaluated. The
changes that were proposed in the Company-OSHA abatement plan should be imple-
mented and then the company and OSHA should reevaluate this area.

Blast Furnace Trapping Floor: The capture velocities of the hoods for the
pots or ladles appear to be rtoo low because fume 1is escaping. The fume
escaping could also be due, in part, to the fact that the hood does not
cover the pot. In addition to correcting the above problems, exposures
would be reduced if the launders were covered and exhausted.

Slag Fuming Furnace: The main source of exposure in this area appears to be
at the furmace charge opening. Engineering staff should study this operation
to see 1f some type of local exhaust system is technically feasible.

The lancer operator is not able to wear respiratory protection because of

the temperature experienced during the charging cycle.

Lead Refinery: During our visits it was difficult to assess the contribu-

tion of lead from the blast furnace area and the kettles. Based on our observa-
tions it is our belief that such contribution from the kettles ia significant.
It appears that for this operation it may be difficult to control the fumes
emapnating from the kettles because of the nature of the process. It i1s
recommended that thils operation be studied by staff engineers or consultants

to see if some type of local exhaust is technically feasible.

Silver Refinery: It is recommended that existing ventilation systems be
upgraded and also that a feasibility study be doume on how to isolate this
area completely from the lead refining operation.

Lunchrooms: In portioms of the lunchrooms at both the lead smelter and

2inc plant, the lead concentrations exceeded the current legal standard or

the proposed standard for lead. It is recommended, therefore, that all
lunchroom areas be upgraded to include placing the area under positive pres-
sure by providing fresh filtered, tempered air. Also, lunchroows should be
cleaned frequently aund swipe samples should be included as part of the
antimony program. Another alternative would be to close down all existing
lunchrooms and build a central lunchroom outside of the production area. (If
the latter approach i3 taken, then some mechanism has to be implemented to pre-
vent workers from wearing contaminated clothing in this area).

Respirator Usage and Administrative Controls:

It is strongly recommended that Bunker Hill Company continue on an interim
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basis to enforce the requirements of respirator usage and related ad-~
ministrative controls, until engineering controls have been implemented

and are proved to be effective. ‘The present program of respirator maintenance
i3 adequate.

Personal Hygiene Practices:

1. All personnel should be required to wash hands before eating or smoking
2. Smoking should be prohibited except in designated clean areas.

Shower Facilities: Everyone should take a shower prior to leaving the plant.
No one should wear work clothes home.

The "Dry" should be constructed to contain both lockers for civilian clothes
and separate lockers for work clothes. Showers should be set up go that no
worker can get from the 'contaminated" change area to the clean without taking
a shower. Suspended baskets should be investigated as a potemntial source

of lead exposure.

Zinc Plant

1. Good housekeeping is essential if high concentrations of toxic materials
are to be reduced to safe levels.

2. Conveyor systems should be enclosed and transfer points provided with
exhaust ventilation.

3. The vacuum system at the Roaster Building should be maintained in good
operating condition and used to keep dust deposits from accumulating.

4. In areas where.work practices require the opening of process equipment
with resultant release of SO , exhaust ventilation should be installed to
prevent escape of SO into the general work environment.

5. An alarm system should he installed to warn employees of hazardous con-
centrations of SO , where applicable.

6. Full facepiece respirators should be provided to prevent eye irritation
where exposure to eye 1rritating concentratioms of SO occur. (Full face-
plece respirators should not be used in SO concentrations above 50 times
the OSBA standard).

7. Self-contained breathing apparatus should be provided and located at
strategic locations in the work place to facilitate escape and rescue.

8. Operator rooms and lunchrooms should be maintained under positive pressure
with respect to the rest of the work envizonment. Fresh-tempered air should
be supplied to each operator room and lunchroom. Lunchrooms and operator rooms
should be cleaned at least daily and more frequently if swipe samples indicate
potentially toxic exposures to lead or other toxic materials.

9. Handwashing facilities should be provided near lunchroom facilities.
Employees should wash hands before eating. "a
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10. Smoking should be prohibited except in designated, clean areas.

1l. Exhadst hoods in the melting departmént should be positioned to capture
the gases and particulate evolved from the melting furnaces.

12. Acid mist exposures in the cell room should be monitored on a regular

basis to assure that workers are not over exposed to acid mist concentrations
in excess of the current legal standard.
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Table 1

Distribution of Male Workers in Smelfer & Concentrator Areas
(Excludes Mine & Fertilizer Plants)

Total Percent
Department/Process _ Number - by
Process
Lead Smelter
Maintenance ' 104 . 26
Charge Preparation 58 T 16
Material Recovery 64 16 - <
Sintering 16 4
Smeltering 75 19
Refining ) 76 19
Total 393 35
| Zinc - Cadmium ‘ .
Maintenance 12D ) 24
Roasting _ 78 17
Leaching - 38 8
Purification - - 40 9
Melting ) -t ’ 12
Electrolytic 100 22
Cell Repair 38 S :
"~ Total 459 41
Crusher - Concentrator 28 - 2
Hiscellaneous - - _
Maintenance in Other o )
Hon-Smelter Areas 244 .22
Grand Tota) 1,124 100
Sub Groups ,
Female Smelter VWorkers | -~ 63 . e-
Clerical Horkers : 245 -

L0



iy}

|

CONCENTRATOR and LEAD SMELTER

TABLE 2

Concentration, mg/m3

AREA

Pb

Cd

Dust

Fume

Zn

As

Sb

Co

Cu

Ni

CONCENTRATOR

Crushing Plant

Crushing Plt. Crew Leader

0.004

Crushing Plr. Qperator

Ucilicy Laborer

Grinding & Flotation

Flotation Opr. Helper

0.019

<0.001

0.020

0.001

Concentrate Loader

0.135

<0, 001

0.021

<0, 001

Flotation Operator

0.168

0. 002

0.031

<0.001

Ball Mill Operator

0.029

<0, 001

0,020

0.001

Concencrator Ucllity

0.030

0.002

0.013

<0.001

Concentracor Crew Leader

: __Conventrate Loader Asst.

0.030

Vacuum Filter Operator

0,001

IMaintenance

el

Mechanics

0.178

0.002

0.049

0.004

Electricians

0.100

<0.002

0.018

<0,001

Quality Control

Sampler

Charge Preparation

Crane Crew

Locomotive Engr.

Conductor

Asst. Conductor

Locomotive Crane Opr.

3.0/

0.00%

1.292

0.001

Locomotive Crane Relper

0017

0.067

3.85°

Sampler




Th

- CONCENTRATOR and LEAD SMELTER

TABLE 2 (Cont.)

Concentration, mg/m3

AREA B | cd — Zn As Sb Co Cu Mn Nt
Charpe Preparation
Proportioning Overhead
Crane Operator 1.816 | 0,018 1.62
Utility Laborer - 0.012 —_ 5.60 —_—
Helper (Air Lance) 4,644 1 0.531 —— 18.35 0.010
Crushing Plant
‘Mi11l Operator 1.21 0.023 —= 1.535 -— . _
Crusher Operator 10.33 0.513 | -~ 0.315 —— A
Belt Crew
Conveyor Operator 4.714 | 0.204 —- 2.085 0.012
Tripper Operator 6.567 | 0.354 ~= — —
SINTER PLANT
Pellet Plant )
Feed Preparation
Plant Operator 12.674 | 0.204 - 2.28 0.051 0.36 -~ - " 0,039
Utility Laborer 14.101 0.076 o 1.94Y 0.029 0.042 - - 0.071
Sinter Plant
Sinter Plt. Operator 14.805 | 0.290 —-— 2,317 0.023 0.039 -— - 0.140
Sinter Plt. Asst. 8.877 [ 0.214 ~— 2.909 0.003 0.077 -= — 0.146
SMELTER
Blast Furnace
Blast Furnace Operator 1.737 -— 0.0338 0.563 0,024 0.052 —- -= 0.011
Slag Tapper 0.796 — 0,012 0.178 0,007 | <0,010 - - 0.003
Blast Furnace Feeder 22,383 —= 0.225 2,936 | <0.001 0.064 -- — 0.083
Utility Man 8.295 -~ 0.114 1.026 - 0,112 - -~ 0.015
Overhead Crane Operatof 2,919 - 0.037 { 0,735 0.008 0.079 — -— 0.022
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CONCENTRATOR and LEAD SMELTER

TABLE 2 (Cont.)

Concentration, mg/m3

Cd '
AREA Pb Dust ‘ Fume Zn As Sb Co Cu Mn Ni
|
Fuming Furnace -
" Overhead Crane Operator 0,282 —-— 0.001 0.245 0.03 0.015 <0.001
Fuming Furnace Operator 0. 4R7 - <0, 001 0.511 | <0.001 | <0,010 <0.001
Fuming Furnace Operator .
Helper 4.1 -— 0.025 0,370 — 0.205 0.020
Kiln Operator - — - - - - R
Kiln Operator MNelper -= - - == 0.002 — i e e
Baghouse Operator 0.342 0.002 0.905 0.005 0.017 0.002
Baghouse Operator Helper 0.675 0.009 1.169 0.002 0.053 -
Granulator Operator 0.329 B 0.002 0.905 | <0.001 0.056 <0.001
-Boiler Operator 0,269 0.003 0.511 0.060 | <0.010 <0,001
Lancer Operator 1.079 0.005 0.225 0.005 0.020 0.004
Furnace Man Trainee 11,152 i 0.105 — -~ -- ——
REFINING
Lead Refinery
Reverb Furnace Operator - - -= -— 0.200 —= -- - -
Dross Floor Head Operator 0.545 - 0,001 0.463 - 0.083 - - <0,005
Dross Floor Operator 0.355 -— 0.002 0.022 0.024 —— 0.015 | <0.005
Overhead Crane Operator -- -~ = -= h— — —— _— -
Kettle Head Operator 0.208 -- <0.001 0.056 - 2.017 -— 0.002 | <0.005
Casting and Loading :
Weigher 0,310 — 0.001 -- <0.001 —= - - —
Casting & Loading Helper 0.335 - 0.007 -= 0.003 - - -= ==
Head Loader 0,409 -— 0.003 -— <0.001 — — — -
Head Casting Operator ~— -— — -_— <0.001 — - - —-
Caster & Fork Lift Opr. 9f144 - 0.001 — <0.002 —— — — —




CONCENTRATOR and LEAD SMELTER

TABLE 2 (Cont.)

Concentration, mg/m3

AREA Pb Dust Cd Fame Zn % As Sb Co Cu Mn Ni

Cadmium, Silver & Electric
Furnace
Head Operator (Cd Plt.) 1.225 0.684 —-- 0.114 1§ -- 0,037 - <0.005
Operator (Cd Plt.) 4.849 2.645 — 0.290 ! — 0.012 - <0.005
Crew Leader (Silver Ref.) | 0.258 0.001 —— — — - - —-
Cupel Operator 0.690 0.003 - 0.814% 0.009 <0.010 - <0.001

"7 (Silver Ref.) . ,
Retort Operator 0.443 0. 001 - 0.616 0.008 |<0.010 - <0.002

(Silver Ref.) :

Crew Leader (Hard Lead) — -— — — — —= - - -
Head Operator (Hard Lead - -= — -= — —-= — -= -=
Operator (Hard Lead) - - — - - - — -- -~

MATERTALS RECOVERY
Acid Plant Operator 0.059 <0,001 -= 0.015 - <0,012 <0, 002 <0,001 | <0.001 <0,002
Baghouse Operator . 965 0.223 — 2,91 0.043 0.013 ]<0.002 0,017 [<0.005 [<0.002
Baghouse Service 1.290 0,016 - 0.175 0.010 0,049 |<0.002 0.004 | <0.001 |[<0.002

Attendant

Baghouse Laborer 5. 64 0.154 — 0. 269 0.055 0.030 [<0.002 0.015 | <0.005 |<0.002
Effluent Plant Operator 174 0.014 - -- — - — -= — -

¢ Contract Main Baghouse 20.16 1.140 3.04 3.04 — 0.054 | <0.002 0.047 | 0.015 |[<0.002

MAINTENANCE
Blowerhouse Operator 0.037 0.001 - - 0,006 }<0.001

| Malntenance §-1
Mechanic 0.631 0.013 —= 0.139 ° -
Lube Man 0.130 0.003 - 0.062 -
Welder 0.303 0.026 - 0.065 —_

Maintenance S-2
Carpenter 8.094 0.096 - 1.178 0.006
Millright 7.936 | 0.038 — 1.087 =

Mailntenance S-3 !
Mechanic 8.320 0,138 - 1,806 : 0.052 o

Maintenance S-4 o . K
Mechaniec 3.820 | 0.066 e 1.206 ; __ =
Lube Man 0.125 | 0.001 | — 0.257 | 0.051 B




CONCENTRATOR and LEAD SMELTER

TABLE 2 (Cont.)

Concentration, mg/m3

Cd 1 .
AREA Pb YT Fume Zn As Sb Co Cu Mn Ni

Haintenance 5-5 .

Mechanic 4.039 0,052 .= 0,368 0,010
Maintenance S-7

Pipefitter 0.408 0.005 - 0.105 -
Maintenance S-8

Painter 1.300 0.025 - 0.47 -
Maintenance 5-10 ,

Electrician 2.151 0,015 -— 0.754 -
OSHA, Current Standard 0.2 0.2 0.1 5.0 0.5 0.5 0.1 0.1 5.0c 1.0
OSHA, Proposed Standard 0.1 — - — 0,004%%N - - == - -
NIOSH Recommended 0.15 -= i 5.0 0,002 -- — - -- -
TLV ~ ACGIH 0.15 0.2 0.05¢ 5.0 0.5 0.5 0.1 0.2 5.0c 1.0
TLV - ACGIH Proposed - 0.05 . - - 0.05% 0.05%% - —_— __ -

c~ A ceiling value which should not be excéeded.

bt Antimony trioxide production.

(1) Both fume and dust exposure are considered likely to occur for these 106 classifications of departments,

k% 0,002 action level.
*Arsenlc trioxide production




TABLE 3 d 4

. ELECTROLYTIC ZINC PLANT
Contaminant Conceutration mg/m3

Cd
AREA Pb Dust Fume Zn As Sb Co Cu Mn Ni
ACID PLANT
Operator—-Helper 0.026 ND 0.075 ND ND ND 0.001 ND ND
Foreman ). 061 ND - 0.134 ~= - —= ND —
BAGHOUSE & COTTRELL (1) -
Operator/Flue Dustman 7.287 0.677 106.796 | 0.005 . 012 0.008 | 0.112 316 [ 0.018
Maintenance 1.170 0.117 15.600 | 0.025 ND ND 0.086 - 0.134 | 0.004
Foreman 0.117 0.006 1.678 0.003 - — - -
CADMIUM PLANT (1) '
Caster 0.032 0.100 0.127 - ND ND ND 0.002 ND
Shifter/Leadman 0.028 0.016 0.826 ND ND ND 0.006 0.008 | ND .
Pressman/Operator 0.036 0.063 0.192 | 0.001 ND ND 0.009 0.020 { ND
CONCENTRATE HANDLING
Conc. Handling Operator 0.452 0.035 5.750 | 0.001 0.013 0.004 0.019 0.015 | ND
Loader-Helper 0.824 0.076 24,818 | 0.017 0.023 ND 0.148 0.167 | ND
Ore Unloadex 0.780 0.136 22.284 | 0.010 0.006 ND 0.121 0.069 0.005
ELECTROLYTIC DEPARTMENT
Anode Shop
Fabrication 0.201 ND +0.184 ND ND - — 0.093 | —-
Cellroom '
Operator 0.012 ND - 0.115 - ND ND ND 0.019 | ND
Leadman 0.059 ND 0.162 —— ND ND ND 0.033 ND
Cell Repailr 0.064 ND ~0.225] 0.001 ND ND ND 0.098 ND
Stripper 0.059 ND 0.571 ND ND ND ND 0.018 | ND
Utilicy Cleanup 0.074 ND ~0.713 ND ND ND ND -= ND
LEACR DEPARTMENT
Leach
Leachman 0.014 0.003 0.552 -~ ND ND 0.002 <0.006 | D
Mud Mill Operator 0.286 0.005  0.554 0.007 ND ND 0.008 0.022 ND
Operator 0.051 0.003 " 0.847 0.003 ND ND 0.003 " 0,009 | ND
Shift Foreman 0.016 ND 0.295 ND —_ - — —_
Burt Filter
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TABLE 3 & 4 (Cont.)

ELECTROLYTIC ZINC PLANT

Contaminant Concentration mg/m3
cd
AREA Pb Duat Fume Zn As Sh Co Cu Mn Ni
Operator 0.062 0.002 0.362 ND ND ND 0.003 0.010 | ND
Repairman <0 001 0.003 0.472 ND ND ND 0.010 0.010 | ND
MAINTENANCE
-2-1 Area (1)
Main. Mechanic 0.659 0.062 14.605 0.004 0.067
Main. Mechanic, App. 0.510 0.050 9.610 0.004 0.042
Main. Rel. For. 0.182 0.018 4.700 ND 0.023
Oiler 0.550 0.070 12.832 - <0.010
2-2 Area Mailntenance '
Main. Mechanic 0.221 0.047 2,237 0,012 0.034
Mechanic Helper 0.197 0,017 0.211 ND 0.015
Oiler 0.045 0.007 1.157 ND 0.010
Melting Dept. Main, ' '
Mechanic (1) 0.035 ND 13.991 ND 0.037
Mech. Helper (1) 0.460 ND 16,300 ND 0.050
Cellroom Maintenance
Carpenter Foreman 0.010 0.010 0.102 ND 0.010
Oiler 0.010 0.010 0.356 ND 0.010
Carpenters 0.033 0.001 0.513 ND 0.075
- Mechanics 0.033 0.004 0.404 ND 0.016
Machine Shop .
Welder 0.049 0.004 0.509 ND ND ND ND 0.022 | ND
Blacksmith (1) 0.043 0.003 0.370 ND ND ND . ND 0.019 |0.003
Machinist-Apprentice 0.034 0.002 0.135 ND ND ND ND 0.004 | ¥D
MELTING DEPARTMENT
Casting (1) R
Shift Foreman 0.023 ND 1.694 ND ND ND 0.003 0.005 | ND
Melting Dept. Oper. 0.031 0.002 11,598 ND ND ND 0.005 0.008 | ND
Skimming & Ladling 0.021 ND 3.565 ND ND ND 0.004 0.008 | ND
Scrap Furnace Oper. 0.007 ND 5.556 ND ND ND 0.004 0.012 | ND
Furnaceman 0.009 ND 3.565 ND ND ND__ | 0.003 0.006 | WD
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Contaminant Concentration mg/m3

ELECTROLYTIC ZINC PLANT

cd
AREA Pb Dust Fume Zn As Sb Co Cu Mn N1
Alloyer 0.009 ND 8.762 ND ND. ND 0.003] 0.005 | ND
Shipping
Operator 0.017° NI 0.189 ND ND ND 0.004| 0.001 ND
Scaleman 0.009 0.009 ( 0.090 ND . - - - -
PURLIFICATION DEPART.
‘Foreman 0.025 0.003 0.024 - ND ND 0.005 0.005 ND
_Pressmen 0,030 0.018 2.423 0.010 ND ND 0.024 e ND
Operator 0.015 0.003 0.622 0.003 ND ND 0.003| 0.003 ND
Laborer-Cleanup 0.122 0.011 1.284 0.005 ND ND 0.022| 0.027 ND
Tank Hitter 0.030 0.003 13.268 - ND ND 0.007| 0.009 ND
Sampler 0.005 — —-= ——
ROASTERS (1)
Operator 0.750 0.084 14.293 0.011 ND 0.007 0.039| 0.114 | 0.006
Helper 2.057 0.394 18.585 0.042 0.028| 0.017 0.792| 0.709 [ 0.099
Lancer 1.191 0.072 23.461 0.012 0:020| 0,004 0.145| 0.132 | 0.005
Boiler Operator 0.481 0.046 9.083 0.007 —— - —~= -~ —
Wedge Operator 0.679 0.069 14.188 0.002 -— 0.003 0.064 | 0.089 ND
Pre Treatment Oper. 0.063 0.002 0.337 ND ND - —- - ~=
Foreman ' : -= — -
MAINTENANCE
(Summary)
Mechanics (1) 0.357 0.004 8.130 -~ 0.003| 0.001 0.065| <0.1 0.002
Ollers 0.446 0.051 10,416 0.004 0.040 ND 0.052| <01 “*ND
Carpenters (1) 0.035 0.006 0.422 ND . ND ND 0.002 <0.1 ND
Electricians (1) 0.252 | 0.036 . i 3.080 0.046 | ND ND 0.057! <0.1 ND
Lead Burners 0.361 0.014 | 0.182 0.003 0.013 ND 0.009 | <0.1 0.002
Yard Crew (1) 0.311 0.039 5.340 0.007 ND ND 0.035] <0.1 ND
Metalizer 0.417 0.011 1.200 —— ND ND 0.032]| <0.1 ND
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Contaminant Concentration mg/m3

TABLE 3 & 4 (Cont.)
ELECTROLYTIC ZINC PLANT

AREA Pb Duath Fume Zn As Sb Co Cu Mn Ni
OSHA, Current Std. 0.2 0.2 0.1 5.0 0.5 0.5 0.1 0.1 5.0c | 1.0
OSHA Proposed Std. 0.1 - - - 0.004 - - -- - -
NIOSH Recommended 0.15 - 5.0 0.002 | - -- — — -
TLV-ACGIH 0.15 0.2| o0.05¢| 5.0 0.5 0.5 0.1 0.2 5.0c |10
TLV-ACGIH Proposed - 0.05 - - 0.05*% 0.05% - - i -

¢ A celling value which should not be exceeded.

* Arsenic trioxide production.

** Antimony trioxide production.

" (1) Both fume and dust exposures are considered likely to occur for these job classifications of departments.




TABLE 5
MINES PLANT

Lead Concentration

OSHA Standard ACGIH-TLV Proposed OSHA Std.
Time Weighted 0.2 mg/m3 0.15 mg/m3 " 0.1 mg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. r4 No. p 4 No. %
: of mg/m3 centration Exceed | Exceed | Exceed | Exceed Exceed Exceed
Samples mg/m3 Std. Std, Std. sed. Std. Std.
‘O] COMCENTRATOR
Crusaing Plant
Crushing Plant
o/ Crew Leader
Crushing Planct
02 Operator
O > Utility Laborer
Grinding & Flotation
Flotation Operator
&4 welper 3 0.008-0.036 0.019 0 0 0 0 0 0
0% Concentrate Loader 4 0.011-0.263 0.135 ) 50 2 5Q 2 50
Flotation Qperator 1 0.168 0.168 () 0 1 t1od 1 100
(ny OFBall Mill Operator 1 0.029 0.029 0 0 D 0 0 0
O @ Concentrator Urility 1 0.029-0,030 0,030 Q 0 0 0 Q q
O'C)Concentrator Crew
Leader
/o Concencrate Loader 3 |0.029-0.030 0.030 0 0 0 0 0 0
., , Vacuum Filter
/ Operator
w_Maintenance.
. Mechanics 8 0,021-0,787 Q,178 2 25 2 25 4 3Q
7% Electricians 2 0.034-0,229 0,100 1 KX 1 33 1 33
/4 Electrician Helper




TABLE 6
LEAD SMELTER

Lead Councentration

OSHA Standard ) ACGIH-TLV3 Praposed OS§A Std.
Time Weighted 0.2 mg/m3 0.15 mg/m 0.1 wmg/m
JOB TITLE OR AREA Number RANGE Average Con- No. z No. 4 No. 4
of mg /n3 centratien Exceed| Exceed | Exceed | Exceed Exceed Exceed
. Samples mg/m3 Std. std. Std. Std. std. std.
- ﬁlAﬁGE PREPARATION
‘- Crane Crew
i@/ Locomotive Engineer
>4 Conductor
ié%“&s’st. Conductor ‘
i Locomotive Crane S
E0‘} Operator 5 0.039~13.435 3,07 2 40 3 60 3 60
05 L:Z'i;‘zﬁive Crane 6 0.473-7.493 2.017 6 100 6 100 6 100
. Qb Sampler ) . - 0 i 0
.- Charge Preparation
. Proportioning Over- ~ 6 2 67 3 100
! _o? head Crane Operator 3 0.114-3,348 1.816 2 7
‘0’3 Utility Laborer
©9 Helper (Air Lance) 6 0.057-12,83 ;.64 5 83 5 33 5 53
Crushing Plant
/70 HMill Operator 1 1.721 b 100 T 100 1 100
~)/) Crusher Operator 3 0.662-29,516 10.33 3 100 K 100 3 100
Belt Crew .
‘) Conveyor Operator 5 1.054-14,904 4.714 5 100 5 100 5 100
/4 Tripper Operator 1 . 6.567 1 100 1 100 1 100




LEAD SMELTER

Lead Concentration

OSHA Standgrd ACGIH-TLV Proposed OSHA Std.
Time Weighted 0.2 mg/m 0.15 mg/m3 0. 3
JOB TITLE OR AREA Number RANGE Average Con-— No. Z No. y 4 No. z
of mg/m3 centration Exceed Exceed Exceed Exceed Exceed Exceed
— Samples mg/m Std. Scd. std. Std. Std. Std.
0=
. SINTER PLANT—=
- Pellet Plant A
© | Feed Preparation
' Plant Operator _ 2 17.912 12.674 2 100 2 100 2 100
Urility Laborer © 4 1 14.101 14.101 ‘1 100 1 100 1 100
Sinter Plant ) 2 3.82-25.789 . 14.805 2 100 2 100 2 100
%51;1(;‘31- Plant Opr. 2 3.68-14.074 8.877 2 100 2 100 2 100
~(DfSinter Plant Asst.
SMELTER o4
~—Blast Furnace ©
O\ "o 7JBlast Furnace Opr. ) 0.183-3.291 1.737 1 50 2 160 2 100
~(2Slapg Tapper 2 0.722-0.869 0.796 2 100 2 100 2 100
® HBlast Furnace Feeder 1 22.383 22.383 1 100 1 100 1 100
HA4Ucility Man Opx. 4 1.13-24,21 8.295 4 100 4 100 4 100
O S0verhead Crane Opr. 1 2.919 2,919 1 100 1 100 1 100
—Funing Furnace
O 0verhead Crane Opr. k) 0.102-0.269 0.282 2 67 2 67 3 100
p 7/ Fuming Furnace Opr. T 0.487 0.487 1 100 1 100 1 100
- Fuming Furnace _
B3 Operstor Helper 0.487-7.91 4.1 2 100 2 100 2 100
M9 Kiln Operator
/D Kiln Operator Helper
"_J ) Baghouse Operator 3 0.174-0.58 0,342 2 61 1 100 3 100
" _1 ] Baghouse Opr. Helper 1 N.615 0615 1 100 1 100 1 100
{ 3 Granulator Operator 2 .138-0.520 0,329 1 50 1 30 2 100
‘1 4 Boiler Operator 1 0.269 0.269 1 100 1 100 1 104
1 5 Lancer Operator 6 D.226-3.683 1.079 6 100 6 100 6 100
~_1¢, Furnace Man Trainee 1 11.152 11.152 1 100 1 100 1. 10¢
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TANLE B \uoat)

LEAD SMELTER

Lead Concentration

OSHA Standard ACGIH-TLV Proposed OSHA Std.
Tine Weighted 0.2 mg/m3 0.15<E§/m3 0.1 mg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. /4 No. % No. 4
of mg /m3 centration Exceed | Exceed | Exceed | Exceed Exceed Exceed
- Samples mg/m3 Std. Std. Std. Std. Std. Std.
. Y~ :
MATERIALS RE% .
o] Acid Plant Opr. 1 0,059 0,059 Q 0 0 0 0 0
O Baghouse Opr. 3 0.809-1.126 © 0.965 3 100 ] 100 3 100
S B:%'t‘zﬁjznie”ice 1 1.29 1.29 1 100 1 100 1 100
© 4 Baghouse Laborer 9 0.387-17.7 . 5.64 9 100 9 100 9 100
p5 Effluent Plant Opr. 1 0.174 0.174 0 0 1 .100° 1 100
flpContract Main 1 20.16 20.16 1 100 1 100 1 100
Baghouse
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TABLE 6 (Cont)
LEAD SMELTER

Lead Concentratjion

—
OSHA Standard ACGIR-TLV Proposed OSHA Std.
Time Weighted 0.2 mg/m 0.15 mg/m3 0.1 mg/uw3
JOB TITLE OR AREA Number RANGE Average Con- No. Z No. Y4 No. Y4
of wg/m3 céntrat%fn Exceed | Exceed |Exceed | Exceed Exceed Exceed
Samples mg/m std. Std. Std. Std., Std. Std.,

MAINTENANCE w-(—)}

©/ Blowerhouse Opr. 9 0.006-0,068 0.037 0 0 0 0 0 0
Maintenance S-1

o 2 Hechanic 4 0,238-1,135 0.631 4 100 4 100 4 100

© 7 Lubeman 1 0.130 0.130 0 0 0 0 Bl 100

O4 Velder 1 0.303 0.303 1 100 1 100 1 100
Maintenance S§-2

©X% Carpenter 2 3.33-12.857 8.094 2 100 2 100 2 100

~( Millwright 2 7.023-8.849 7.936 2 100 2 100 2 100
Maintenance $-3

o7/ Mechanic — 13 0,421-39.86 8.32 13 100 13 100 13 . 100
Maintenance 5-4 )

0 § Hechanic - 15 0.39 -10.74 3.82 15 100 15 100 15 100

©9 Lubeman = 1 0.125 0.125 0 0 0 0 1 100
Maintenance S-5

/O Mechanic . 4 0.142-11.59 4.039 3 75 3 75 4 100
Maintenance S-7

/) Pipefitter 7 0.173-0.602 0.408 6 86 7 100 7 100
Maintenance S-8

/2 Painter 1 . 1.30 1.30 R 100 I 100 1 100
Maintenance $-10 '

-/ 3 Electrician 4 0.371-4.13 2,151 4 100 4 100 4 100
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TADLE 7

ELECTROLYTIC ZINC PLANT

Lead Concentrations

OSHA, Standard ACGINH-TLV Proposed OSHA Std.
. Time Welghted 0.2 mg/m3 0.15 mg/m3 0.1 mg/m
JOB TITLE OR AREA Number RANGE Average Con- No. % No. Y4 No. Y4
of “‘B/“‘3 centration Exceed | Exceed | Exceed Exceed Exceed Exceed
Samples mg/m Std. Std. Std. Std. Std. Std.
ACID PLANT O 6 0.032
Operator-Relper &/ 5 0.001 0.043 0.026 0 0 0 g 0 t
Foreman O A 1 0.061 0 . 0 0 0 0 0
BAGHOUSE & COTTRELL(L)YDO> 8 5.592
"Operator/Flue .
Duseman 0/ 6 0.364 | 20.700 7.287 6 100 6 109 6 8%
Maintenance QD% 1 1.170 1 100 1 100 1 100
Foreman 93 1 0.117 0 0 0 0 1 100
CADMIUM PLANT (1) 3] 11 . 0.031
Caster Yl 3" 0.612 | 0.060 0.032 0 0 0 0 0 0
Shifter/Leadman © 2 3 0.012 0.060 0.028 0 0 0 0 0 0
Pressman/Operatod?) , 5 0.017 0.069 0.036 0 0 0 0 0 0
COMCENTRATE HANDLING O/F 13 0.709
7/ Conc. Handling Opr. 4 0.079 0.989 0.452 2 50 3 15, k| 15
A D Leader-Helper 3 0.257 1,450 0.824 3 100 3 100 . 3 100
D4 Ore Unloader 6 0.074 1.710 0.780 5 83 5 83 5 83
ELECTROLYTIC
DEPARTMENT ‘et
A | Anode Shop (1)
“d 2 Fabrication 2 0.155 | 0.248 0.201 1 50 2 100 - 5 oo
[2] ;Cellroom 46 0.047 :
"0 §Joperator 3 0.007 0.022 0.012 0 0 0 0 0 0
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TABLE 7 (COat)
ELECTROLYTIC ZINC PLANT

Lead Concentrations

OSHA Standard ACGIH-TLV Proposed OSHA Std.
Time Weighted 0.2 mg/w3 0.15 mg/m3 0.1 mg/m
JOB TITLE OR AREA Number RANGE Average Con- No. 4 No. % No. 2
of mg/m3 centration Exceed | Exceed | Exceed | Exceed Exceed Exceed
Samples mg/m3 Std. Std. Std. Std. Scd. Std.
OS5 Leadman 1 0.059 0 0 0 0 0 0
L Cell Repair 23 0.005 [ 0.154 0.064 0 0 1 4 8 35
o7 Stripper 17 0.003 | 0.378 0,059 1 6 1 6 1 5.
©RUtility Cleanup 2 0.013 | 0.136 0.074 0 0 0 0 1 50
LEACH DEPARTMENT O 13 0.036 ~
» ) Leach T 8 .0.026 - DR T
~ 7 Leachman k] 0.001 | 0.029 0.014 0 0 0 0 0: 0
A% Shifr Foreman 1 0.016 0 0 0 0 0 0
/] Operator 2 0.037 | 0.065 0.051 0 0 0 0 0 0
A~ Mud Mill Operator 2 0.266 | 0.312 0.286 2 100 2 100 . 2 100
n¢Burt Filter 5 0.050 ) :
1y Operator 4 N.D 0.058 0.028 0 0 0 0 0 0
O R Repajrman 1 <0.001 0 0 0 0 "0 0
MATNTENANCE O 79 -
Z-1 Area ! 1
0/ Maint. Mechanic 7 15 6.077 [1.750 0,659 12 80 12 80 14 93
D2 Maint. Mech. App. 10 0.032 | 1.147 0.510 7 70 8 80 8 80
©2Maint. Rel. For. 1 0.182 | 0.182 0.182 0 0 1 100 - 1 100
©QO0iler - 8 0.371 | 0.994 0.550 8 100 8 100 ] 100
'Z-2 Area Maintenance 16 0.193
O ) Maint. Mechanic ~ 11 0.049 | 0.639 0.221 6 50 7 58 ] 58 .
. Mechanic Helper 4 0.091 |0.198 0.197 1 .25 2 50 2 50
O} oiler - 1 0.045 0 0 0 0 0 0
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TABLE 7 (Cont)
ELECTROLYTIC ZINC PLANT

Lead Concentrations

OSHA Standagd ACGIH-TLV Proposed OSHA Std.
Time Weighted 0.2 mg/m 0.15 mg/m3 0.1 '"3/“‘3
JOB TITLE OR AREA Number RANGE Average Con- No. /4 No. % No. /4
of mg/m3 centration Exceed | Exceed | Exceed | Exceed Exceed Exceed
Samples mg/m3 Std. Std. Std. Std. std. Std,
PURIFICATION DERART-
ENT " 11 0.051
Foreman @A/ 1 0.025 0 0 0 0 0 0
Pressman & 2 3 0.022 0.039 ~ 0.030 0 0 0 0 0 0
Operator ¢ 3 2 0.001 0.030 0.015 0 0 0 0 - 0 0 -
Laborer-Cleanup 4 0.041 0.218 0.122 1 25 2 50 2 50
Tank Hitter pJ 1 0.030 0 0 0 0 0 0
ROASTERS (1) ﬁ_ 18 1.046 B
Operator %/ 5 0.475 | 1.640 0.750 5 100 5 100 5 100
Helper [P 3 1.170 3,940 2,057 3 100 3 100 3 100
Lancer o3 4 0.586 1.990 1.191 4 100 4 100 4 100 ~
Boiler Operator 4/ 3 0.032 0.878 0.481 2 67 2 67 2 67
tledge Operator 0§ 2 0.575 [0.783 0.679 2 100 2 100 2 100
Pretreatment Opr.D 1 0,063 0 0 0 0 0 0
MAINTENANCE /U
(Summary) N— T
tiachanics (1) o /7 54 0.030 1.752 0.357 27 50 31 57 33 61 .
Oilers o2 10 0.010 0.99%4 0.446 8 80 8 80 8 80
Carpenters (1) , 0% 17 0.010 ' [0.074 0.035 0 0 0 0 0 0
Electricians ()§\ 24| 10 0.008 [0.703 | 0.252 ) 0 & 70 " N
Lead Burners \o5 9 0.073 , [1.730 0.361 5 56 6 67 7 78
Yard Crew (1) Jo0 20 §.050 ° . 240, 0.311 8 40 12 60 13 65
Metalizer Jo'] 1 ' 0.417 I 100 T 100 1 100
(1) Both fume al;{d dug_;_mmﬂ.a_mnrﬁid_ered likely to occur for theke joh r_laraifica:: artments |

—



TABLE 7 (Cont)
ELECTROLYTIC ZINC PLANT

Lead Concentrations

89

OSHA Standard ACGIH-TLV Proposed OSHA Std.
Time Weighted 0.2 mg/m3 0.15 mg/m3 0.1 wg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. i No. % No. )3
of mg/m3 centration Exceed | Exceed Exceed Exceed Exceed Exceed
. Samples mg/m3 Std. Std. Std. Std. Std. std.
Yelting Dept. Maint. 5 0:035
OYachanic (1) 4 0.032 (0.074 0.035 0 0 0 0 0 0
/0 Mechanic Helper (1) 1 0.460 1 100 1 100 1 100
// Cellroom Maintenance
/ 2 Carpenter Foreman 1 0.010 0 0 0 0 0 0
/7 0Oiler 1 0.010 0 0 0 0 - -0 -0,
/4 Carpenters 10 0.012 | 0.074 ~ 0.033 0 0 0 0 0 0
/4 ¥ecnanics S 0.008 ' | 0.060 0.033 0 0 0 0 0 o}
/b Machine Shop 8 0.045
¢ 7 Welder 5 0.033, | 0.066 0.049 0 0 0 0 0 0
/"7 Blacksmith (1) 1 i 0.043 0 0 0 0 0 0
/ 9 Machinist Apprentice 2 0.030- |0.037 0.034 0 0 0 0 0 0
MELTING DEPARTMENT /) 36
'@) Casting (1) 26 0.014
p 2 Shift Foreman 3 <0.001 |0.046 0.023 0 0 0 Q 0 0
. mAMelting Dept. Opr. 11 <0.001 [0.071 0.031 0 0 0 0 Q 0
4 Skinming & Ladling 4 <0.001 |0.069 0.021 0 0 0 0 0 0
©< Scrap Furnace Opr. 3 <0.001 [0.022 0.007 0 0 0 0 0 0
£ ¢ Furnacemen 3 <0.001 [0.017 0.009 0 0 9] 0 0 0
pnY Alloyer 2 <0.001 |0.017 0.009 0 0 0 0 0 0
9 £Shipping 10 0.016
(79 Operator 9 .009 [0.030 0.017 0 0 0 0 0 0
/0 Scaleman 1 -= - 0.009 0 0 0 0 0 0
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TABLE 8

MINES PLANT

Cadmium Concentration

I

OSHA Standard ACGIH-TL OSHA Standgrd
: , Time Weighted 0.2 mg/m3(dusit) 0,05 mg/m 0.1 mg/m> (fume) .
JOB TITLE OR AREA Number RANG Average Con- No. 4 No. 4 No.
of ng/m centratjion Exceed | Exceed | Exceed | Exceed Exceed Exceed
Samples | mg/m sed. Std. Std. Std. std. Std.
CONCENTRATOR '
Crushing Plant
Crushing Plant
Crew Leader
Crushing Plant '
Operxator
Utilicy Laborer
Grinding & Flotation
Flotation .Operator 4 <0.001 0 0 0 0 0 0
Helper ‘
Concentrate Loader 4 <0.001 0 0 0 0 0 )
Flotation Operator 1 0.002 0 0 0 0 0 0
Ball Mill Operator 1 <0.001 0 0 0 0 0 0
Concentrator Utility 3 <0,001-0.003 ~ 0.002 -0 0 0 0 0 0
Concentrator Crew
Leader
Concentrate Loader
ASSsC,
Vacuum Filcter
Operator
M1intenance
Mechanics 8 <.001-0.004 0.002 4] 0 ) Y U -0
Electricians 2 <0.002 0 0 0 0 0 ~ 0
Electrician Helper




TABLE 9

LEAD SMELTER

Cadmium Concentration

OSHA Standard

ACGIH-TLV

OSHA Standard

Time Weighted 0.2 mg/m3(dust 0.05 mg/m> 0.1 me/m3 {fume) 7
JOB TITLE OR AREA Number RANGE3 Average Con- No. Z Nao. 7 No, )4
‘ of mg /m centration Exceed Exceed Exceed Exceed Exceed Exceed
Samples mg/m Std. Std. Std. Std. Std. Std.
CHARGE PREPARATION
Crane Crew
Locomotive Enpgineer
Conductor
-*"~Asst. Conductor
Locomotive Crane
Operator 5 0.001-0.096 0.022 0 0 1 20
Locomotive Crane
Helper 6 0.004-0.225 0.067 1 17 1 17
Sampler
Charge Preparation
Proportioning Over-
hezd Crane gperator 0.000-0.C3 0.018 0 0
Urility Laborer 2 0.009-0,016 . 0.012 0 Q n ‘0
Helper (Air Lance) 6 0.001-1.204 0.531 5 83 5 83 ‘
Crushing Plant
Mill Operator 1 0.023 0 0 0 0
Crusher Operator k) 0.005-1.526 0.513 1 33 1 33
Bzlt Crew '
Conveyor Operator 5 0.008-0.908 0.204 1 20 1 20
Tripper Operator 1 0.354 1 100 1 100 .




TABLE 9 (Cont)
LEAD SMELTER

Cadmium Concentration

19

OSHA Standard ACGIH-TLV OSHA Standard
Time Weighted 0.2 mg/m3 (dustY 0,05 mg/m3 0.1 mg/m3 (fume})
JOB TITLE OR AREA Number RANGE Average Con- No. yA No. 4 No. X
of mg /m3 centration | Exceed Exceed | Exceed |Exceed Exceed Exceed
Samples ' me /m3 Std. Std. Std. Std. Std. Std.
SINTER PLANT
Pellet Plant
Feed Preparation i
" " "Plant Operator 2 0.046-0.362 0,204 1 50 1 30.
Utility Laborer 1 0.076 0 0 1 100
Sinter Plant
Sinter Plant Opr. 2 0.091-0.167 0.29 0 0 2 100
Sinter Plant Asst. 2 0.181-0.246 0.214 1 50 2 100
SYELTER :
Blast Furnace
BRlast Furnace Opr. 2 <0.002-0.074 0.038 1 50 0 0
Slag Tapper 3 0.009-0.013 0.012 0 0 0 0
Blast Furnace Feeder 1 ' 0.225 1 100 1 100
Utilicy Man Opr. 4 0.022-0.304 0.114 3 15 1 25
Overhead Crane Opr. 1 0.037 0 0 0 0
Fuming Furnace
Overhead Crane Opr. 2 .001-0.001 0.001 0 0 o~ 0
Funing Purnace Opr. 1 <0.001 0 0 0
Fuming Furnace 2 0.005-0.046 0.025 0 0
Operator Helper
Kiln Operactor
Kiln Operator Helper
Baghouse Operator 3 .001-0.004 0,002 | 0 0 0
Baghouse Opr. Helper 1 ] 0.009 Q0 Q 0 a
Granulator Operator 2 002-0,0Q13 0,002 g n 0 0
Boiler Operator 1 : 0.003 Q o Q Q0
Lancer Operator 8 0, 001-0,013 0.005 0 0 0 0
Furnace Man Trainee 1 0,105 1 100 1. 100
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9 (Cont)
LEAD SMELTER

Cadmium Concentration

OSHA Standard ACGIH-TLV OSHA Standard
Time Weighted 0.2 mg/n’(dust]  0.05 mg/m’ 0.1 mg/m? (fume)
JOB TLTLE OR AREA Number RANGE Average Con-~ No. A No. % No. 4
of mg/m3 centration Exceed Exceed | Exceed | Exceed Exceed Exceed
Samples mg/m Std. Std. Std. Std., Std, Std.
REVIRTNG
Lead Refinery
Reverb Furnace Opr.
Dross Floor Head Opr 2 £0.001-0.002 0.001 - 0 0 0 0
Dross Floor Opr. 10 £0.001-0.002 0.002 0 0 0 0
Qverhead Crane Opr. To-
Kectle Head Opr. 2 <0.001 0 0 0 0
Casting and Loading :
Casting & Loading
Helper 5 :0.001-0.031 0.007 0 0 0 0
Head Loader 2 0.001-0.005 0.003 0 0 0 0
Head Casting Opr.
Caster & Fork
Lift Operator 7 <0.001-0.001 0.001 0 0 0 0
Cadmium & Silver
& Electric Furn
H?Zj gii;at°” 2 <0.028-1.34 0.684 1 50 50
Operator (Cd Plt) 2 0.039-5.25 2.645 50 50 -
Crew Leader
(S1ilver Ref.) 1 0.001 0 0 0 0
Cupel Operator
(Silver Ref.) 2 0.002-0.004 0.003 0 0 o 1]
R?;iisegngifsr 3 <0.001-0.002 0.001 0 0 0 0
Crew Leader
(Hard Lead)
Head Opr. (Hard Lead)
Operator (Hard Lead)
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TABLE 9 (Cont)
LEAD SMELTER

Cadmium Concentration

OSHA Standard ACGIH-TLV "OSHA Standard
Time Weighted 0.2 mg/m3 (dust 0.05 mg/m3 0.1 mg/m” (fume)
JOB TITLE OR AREA Number RANGE Average Con- No. Z No. Z No. 2
of mg/m3 centrat%fn Exceed Exceed Exceed Exceed Exceed Exceed
Samples wg/m Std. Sed. Std. std. Std. std.

MATGTENANCE

Blowerhouse Opr. 2 0.001 0 0 0 0
Maintenance S-1 i
. Mechanic 4 0.009-0.018 0.013 0 0 0 0

Lubeman 1 0.003 0 0 0 1)

elderx 1 0.026 0 0 0 0
Maintenance S-2

Carpenter 2 0.016-0.176 0.096 0 0 1 50

Millwright | 2 0.010-0.066 0.038 0 0 1 50
Maintenance 5-3 )

achanic 13 0.005-1,293 0.158 1 8 9 69 :
Maintenance S-4

liechanic 15 0.002-0.403 0.066 1 7 7 47

Lubeman 1 0.001 0 0 0 0
Maintenance S-5

techanic 4 0.002-0.156 0.052 0 0 1 25
Maintenance'S-7

Pipeficcter 7 0.003-0.007 0.005 0 0 0 0
Maintenance S$-8 )

Painter 1 0.025 ) 0 4] 0
Maintenance S5-10

Electrician 4 0.0610-0.025 0.015 0 0 0 0
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TABLE 9 (Cont)

LEAD SMELTER
Cadmium Concentration

OSHA Stand%rd ACGIH~TLV OSHA Standard
dust ' 3
Time Weighted 0.2 mg/m- (Qus 0.05 mg/m 0.1 mg/m? (fume)
JOB TITLE OR AREA Number RANGE Average Con~ No. 2 No. Z No. p4
of mg/m3 centration Exceed Exceed Exceed Exceed Exceed Exceed
Samples mg/m Std. Std. Std. Std. Std. Std.
MATERIALS RECOVERY
Acid Plant Opr. 1 . 0,001 0 0 0 Q
Baghouse Opr. 3 0,005-0, 077 0.029 1 33
Baghouse Service
srcendant, 1 0.016 0 0 ‘.Q
Baghouse Laborer 9 0.007-0.362 0.265 4 44 5 56 ;
Effluent Plant Opr. 1 0.005 0 0 0 0 3
Contract Main
Baghouse 1 1.14 1 100 1 100
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ELECTROLYTIC ZINC PLANT

Cadmium Concentrations

OSHA Standard ACGIH-TLV OSHA Standard
_ Time Weighted | °°) mg/m3 (fume) | 0.05 mg/m3 0.2 mg/m3 (dust)
- JOB TITLE OR AREA Mumher RANGE3 Average Con- No. yA No. yA No. %
: of mg/m centration Exceed | Exceed | Exceed | Exceed Exceed Exceed
Samples mg/nl Std. Std. Std. Std. Std. Std.
CACID ELANT 6
Operator-Helper 5 ND : 0 0 0 0
Foreman 1 ND 0 0 0 0
: BAGHQUSE & COTTRELL(1l) 8 0.521
-+ Coerator/Flue 6 0.027 | 1.950 0.677 3 50 5 83 | A
Dustman .- Tt
Maincenance 1 0.117 1 100 1 100 0 0
Foreman 1 ~0.006 0 0 0 0 0 ]
CADMIUY PLANT (1) 11 0.060 !
Caster 3 0.060 | 0.131 0.100 2 67 3 100 -
¢wifter/Leadman 3 0.001 { 0.029 0.016 0 0 1 33
s Pressman/Operacor 5 0.045 | 0.064 0.063 0 0 2 40
Ol CONCENTRATE HANDLING 13 0.091
Conc. Jlandling Opr. 4 0.007 | 0.072 0.035 1 25 0 0
__ leader-tlelper 3 0.017 | 0.11% 0.076 4 100 . 0 0
Cive Unloader 6 0.027 0.332 0.136 5 B3 1 16
T ELECTZOLYTIC
DEFARTMENT 48
tode Shop (1) 2 ND
" Tabrication 2 ND ~ 0 0 0 0 0 0
Ccllroom 46 ND
Jdperator 3 ND 0 0 0 0




TABLE 10 (Cont)
ELECTROLYTIC ZINC PLANT

Cadmium Concentrations

OSHA Standard ACGIH-TLV OSHA Standard
Time Weighted |0-1 mg/m3 (fume) 0.05 mg/m3 0.2 mg/m? (dust)
JOB TITLE OR AREA Number RANGE3 " Average Con- No. y4 No. A No. N 4
of mg/m centra tiog Exceed | Exceed | Exceed Exceed Exceed Exceed
Samples mg/m std. Std. Std. std. Std. Std.
PURIFICATION DEPART- _
HENT 11 0.010
Fcreman 1 . 0.003 0 0 0 0
-~ Pressman k] 0.014 | 0,022 0.018 0 0 0 0
Operator 2 0.001 | 0.008 0.093 0 0 0 0
Laborer-Cleanup 4 0.004 | 0.032 . 0.011 0 0 0 0
Tank Hicter 1 0.003 0 0 0 0
ROASTERS (1) 18 0.151
Operator 5 0.050 | 0.192 0.084 1 20 . 5 100 0 0
Helper 3 0.090 | 1.000 0.39%% 1 33 3 100 1 33
Lancer A 0.022 | 0.13% 0.072 1 25 3 75 0 0
Boiler Operator -3 0.006 | 0.080 ~0.046 Z 67 0 0
‘\'edge Operator 2 0.0861 0.077 0.069 P4 100 0 0
Prerreatment Opr. 1 i 0.002 0 0 0 0
MAINTENANCE
(Summary)
Mechanics (1) 54 0.001 | 0.184 0.004 . 19 35 0 0
O1lers 9 0.007 | 0.091 0.051 : 3 33 0 0
Carpenters (1) 17 0.001 06.019 0.006 . 0 . 0 0 0
Electricians (1) 10 0.003 0.153 0.036 T . 0 -
Lead Burners E] 0.003 | 0.063 0.014 0 0 _
Yard Crew (1) 70 0.001 | 0.178. 0.039 . ' P 0 0
Hetalizer 1 —0.01T 0 0 0 0
(1) Both fume and dust exposurks are considered likely to occtr for thdse job gl if gio e e

)



TABLE 10U (Gont)
ELECTROLYTIC ZINC PLANT

Cadmium Concentrations

OSHA Standard ACGIH-TLV _OSHA Standard
Time Weighted 0.1 mg/m3 (fume) 0.05 mg/m3 ' 0.2 mg/m3 (dust)
JOB TITLE OR AREA Number RANGE Average Con- No. 4 No. r4 No. )
of mg/m3 centration Exceed Exceed Exceed Exceed Exceed Exceed
Samples mg/m Std. Std. | Std. Std. Std. Std.
Leadman .1 ND 0 0 0 0
~ Cell Repair - 23 ND 0 0 0 0
Stripper 17 ' ND 0 0 0 0
Utiliry Cleanup 2 ND 0 0 0 0
" LEACH DEPARTMENT 8
leach 8 0.002
Leachmnan 3 0.001 | 0.003 0.003 0 0 0 0
Snift Foreman 1 ND 0 0 0 0
Dperator 2 0.001 [ 0.006 0.003 0 0 0 0
Mud Mill Operator 2 0.004 0.006 0.005 0 0 0 03
Burt Filter 0.002
6> Operator 2 0.001 | 0.003 0.002 0 0 0
~ Repairman 1 0.003 0 0 0
MAINTENUANCE 78
2-1 Area 33 0.046
Maint. Mechanic 15 « [0.002 | 0.184 0.062 11 73 0 0
Maint. Mech. App. 10 0.003 | 0.118 0.050 6 60 0 0
Maint. Rel. For. 1 0.018 0 0 0 0
Oiler 7 0.038 | 0.091 0.070 3 43 0 0.
Z-2 Area Maintenance 16 0.017
Maint. Mechanic 11 0.004 0.060 0.047 2 18 0 0
Mechanic Helper 4 0.003 | 0.030 . 0.017 0 0 0 0
Oiler 1 0.007 0 0. 0 [¢




ANDAL 4w \CuuLy
ELECTROLYTIC ZINC PLANT

Cadmium Concentratlons

g9

OSHA Standard ACGIR-TLV OSHA Standard
Time Weighted |0-1 mg/w? (fume) 0.05 mg/m3 0.2 mg/m3 (dust)
JOB TITLE OR AREA Number RANGE Average Con- No. % No. % No. 4
of mg/m3 centration Exceed | Exceed | Exceed | Exceed Exceed Exceed
Samples mg /m3 Std. Std. Std. std, Std. Std.
Melting Dept. Maint. 5 ND
Mechanic (1) 4 ND 0 0 0 0
Hechanic Helper (1) 1 ND 0 0 0 0
Cellroom Maintenance 17 0.002
Carpenter Foreman 1 0.010 0 0 0 0
Oiler 1 0.010 0 0 - 0 0
Carpenters 10 0.001 | 0.006 0.001 0 1) 0 0]
Mechanics 5 0.002 | 0.006 0.004 0 0 0 0
Machine Shop 8 0.003
Welder 5 0.003 | 0.005 0.004 0 0 0 0
Blacksmith (1) 1 0.003 0 0 0 0 -
Machinist Apprentice 2 0.002 0 0 0 0
MELTING DEPARTMENT 36 <0.001
Castring (1) 26 <0.001
Shift Foreman 3 ND 0 0 0 0
Nelting Dep_t, OEr, 11 0.001 0.013 0.002 0 0 0 0
Skimming & Ladling 4 ND 0 0 0 0
Scrap Furnace Opr. 3 ND ] 0 0 0 0
* Furnacemen 3 ND 0 0 0 0
Alloyer 2 ND 0 0 0 0
Shipping 10
Operator 9 ND 0 0 0 0
Scaleman 1 0.009 0 0 0 0
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TABLE 11
MINES PLANT

Zinc Concentration

. OSHA Standﬁrd ACGIH-TLV
X Time Weighted 5.0 pmg/m 5.0 mg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. Y4 No. Z
. of mg/m3 centration Exceed Exceed Exceed Exceed
Samples mg /m3 Std. Sed. Std. Std,
COXCERTRATOR
‘Crusninpy Plant
Crushing Plant
Crewr leader
Crushing Plant
Operator
Utility Laborer
Grinding & Flotation
flotation Operator
Pelper 3 0.010-0.03 0.02 0] 0 ] 0
Concentrate Loader 4 0,007-0.035 0.021 0 0 0 0
Flotation Operator 1 0.031 0 0 0 0
Ball Mill Operator 1 0.020 0 0 0 0
Concentrator Urility 3 0.008-0.019 0.013 0 0 0 0
Concentrator Crew
Leader
Concentrate Loader
AsSskt.
Vacuum Filter
Cperator
Maintenarnce
Mecnanics 3 0.014-0.1335 0.049 0 0 0 0
Electricians 3 0.015-0.022 0.018 [4] 4] 4] 0
Electrician Helper




Q4

TABLE 12
LEAD SMELTER

Zinc Concentration

OSHA Standgrd ACGIH-TLV
Time Weighted 5.0 ng/m 5.0 mg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. /A No. %
of mg/m3 centratjon Exceed Exceed Exceed Exceed
Samples mg/m Sed, Std. Std. Std.
CHARGE PREPARATION
Crane Crew '
Locomotive Engineer
Conductor
tsst. Conductor
Locomotive Crane
Operator 3 0.020—-3.768 1.292 0 0 0 0
Locomotive Crane
Helper 6 - 0.186-19.817 3.85 1 17 1 17
Saroler
Charge Preparation
Proportioning Over-
head Crane Operator| 1 1.62 0 0 0 0
Uriliey Laborer 2 .314-12.886 6.60 1 50 1 50
Beloer (Air Lance) 4 0.195-42.35 18.35 3 75 k] 75
Crushing Plant
¥ill Operator 1 1.535 0 Y 0 0
Crusher Operator 2 0.263-0.3606 0.315 4] 0 0 0
Belt Crew
Conveyor Operator 3 0.312-5,51 2.085 1 33 1 33
Tripper Operator
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TABLE 12 (Cont)
LEAD SMELTER

Zinc Concentration

OSHA Standgrd ACGIR-TL
Time Weighted 5.0 mg/m 5,0 mg/m
JOB TITLE OR AREA Number RANGE Average Con- No. Z No. )4
of mg/m3 centration | Exceed Exceed | Exceed | Exceed
Samples mg/m3 Std. Std. Std. Std.
SILTER PLACIT
Pellet Plent
Feed Preparation )

Plant Operator 2 1.051-3.5 2,28 0 0 0 0
Utility Laborer 1 1.941 0 0 j 0
Sinter Plant .

Sinter Plant Opr. 2 0.58 -4.053 2,317 0 0 0 U
Sinter Plant Asst. 2 1.593-4.225 2.909 0 0 0 Y
SHELTER
Blast Furnace
Blast Furnace Opr. 2 0,561-0,566 0.563 Q 0 0 0
Slag Tapper 2 0,158-0,197 0.178 0 0 0 0
3last Furnace Feeder 1 2.936 0 0 0 0
Ctilicy dan Opr. 4 0.407-2.137 1.026 0 0 0 0
Overkead Crane Opr. 1 0.235 0 0 0 0
Fuzing Furrace ’
QOverhead Crane Opr. 3 0.102-0.494 0.245 0 0 0
Fuming Furnace OQpr. 1 0.075 0 0 0
Fuaing Furnace 2 0.072-1.05 0.561 0 0
Onerator helper
Kiln Operator
Kiin Oparetor Helper
Baghouse Operator 3 0.151-0.894 0,398 0 0 D 0
Baghouse Opr. lMelper| 1,169 0 0 0 0
Granclacor Operator 2 0.33 -1.41 0.9( 0 Q 0 0
Boiler Oncrator 1 0,511 0 0 0 0
Lancer Operacor b »061-29,167 6.97 2 33 2 33
Furnace Man Trainee-|- -
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TABLE 12 (Cont)
LEAD SMELTER

2inc Concentration

JOB TITLE OR AREA

%umber

of
%amples

Time Welghted
RANGE Average Con-

centration

mS/NJ mg/m

0SHA Stendard
5.0 mg/m3

5.0 my

ACGIR-TLV

3 /w3

No.
Exceed
Std.

4
Exceed
Std,

No.
Exceed
Std.

4
Exceed
Std.

REFINTUG

Lead Refinery

Reverb Furnace Opr.

Drcss Floor Head Opr

0.111-0,8)5 0,463

Dross Floor Opr.

0,010-0,889 0.275

Overhead Crane Oprx.

Ketrle Head Opr.

Castinz and Loading

0.039-0.080 0.056

liaisner

Castirng & Loading
Helper

Head Loader

HeaZ Cascing Oor.

aster & Fark
St Cyzvator

Calalun & Silver
& tlectric Furn

Ylcad Operator
(C¢ P1t)

0.065-0.163 0.114

Ccerarce (Cd Plr)

0,092-0,487 0.290

Crew Leader
(Silver Ref.)

Cupel Operator
(5ilver Ref.)

0.814

Rzzort Cpeavator
(Silver Ref.)

0.035-1.187 0.616

Craw Leader
(Hard Lead)

Head Onr. (Hard Lead)

Operator (Hard Lead)
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TABLE 12 (Cont)
LEAD SMELTER

2inc Concentration

Y PENN by DU E— N

OSHA Standard ACGIR-TLV
Time Weighted 5.0 mglm3 5.0 mg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. b4 No. b4
of ng/m3 centration Exceed | Exceed | Exceed | Exceed
Samples mg/m 5td. std. std. Std.
MATERTALS RECOVERY
Acid Planc Oar. 1 0.015 0.015 0 0 0 0
Bsy’.cuse Opr. 3 0.126-5.46 - 2.91 1 33 1 33
ezghouse Service
Attendant 1 0.175 0 0 0 0
Paghause Laborer 9 0.024-1.18 .0.28% (] LU 0 0
Effluenc Plant Opr.
Contract Main
Baghouse 1 3.04 - 0 0 0 0
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TABLE 12 (Cont)
LEAD SMELTER

Zinc Concentration

OSHA Standard ACGIH-TLV
. Time Weighted ° 5.0 mg/m3 5.0 mg/m3
JOB TITLE OR AREA Number RANGE Averange Con- No. % No, r4
of mg/m3 centrgtjon Exceed | Exceed |[Exceed | Exceed
Samples mg/m Scd. Sed. g Std. Std.
MAINTENANCE.
2lcuerhouse Opr. 1 0.006 0 0 0 0
Malgrenance S-)
lachénic 4 0.068-0.245 0.139 0 0 0 0
Luberan 1 0.062 0 0 0 0
“mlder 1 0.06S5 0 i) 0 0
vaintcnonze S42
:=r'ﬂ"tnr 2 0.534-1.821 1.178 0 0 0 0
2 1.033-1.14) 1.087 0 0 0 0
11 0.096-12.46 1.806 1 ) 1 9
5 0,067-6,226 1,206 1 20 1 20
Ll 1 0,257 0 Q 0 0
Melnctenance S-5
Mechanic 4 0.043-0.687 0.368 0 0 0 0
Meintenance S5-7
Pioafitcer 7 0.067-0.133 0.105 0 0 0 . 0
Maizzenence S-8B
?ai"er 1 0.47 0 0 0 0
{sintenance S-10
tlecrrician 4 0.118-0.754 0.754 0 0 0 0
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ELECTROLYTIC ZINC PLANT

Zinc Concentrations

Teble 13
OSHA Standard
Time Weighted 5.0 mg/w3
JOB TITLE OR AREA Number RANGE Average Con- No. 7
of mg/m3 centration Exceed | Exceed
Samples - mg/m3 Std. Std.

ACID PLAWNT 6 0.066

Operator-Helper S 0.024 0.130 0.075 0 0

Forzman 1 : 0.134 1] [)
BAGHOUSE & COTTRELL(1) 8

Operator/Flue [

Dustman 6 3.978 |302.900 106.796 5 83 X

Maintenance 1 15.600 1 100

Foreman 1 1.678 0 0
CADHTIN PLANT (1) 0.0347 H

Cascer . 3 0.012 0.060 D.127 0 0 .

Shifter/Leadman 3 0.234 2.000 0.826 0 ] 1

Pressman/Operator 2 0.069 0.392 0.192 0 0 |
CORNCENTRATE ILANDLING 12 13.374 :

Conc., Handling Opr. f 1.678 | 10.809 5.750 7 50 ;

Jl.eader-llelper 2 24.137 25.500 24818 P 100 |

Ore Unloader 6 3.968 | 47.400 - 22.284 5 83
ELECTROLYTIC | 5

DEPARTMENT '

Anode Shop (1) 2 0.136 ’

Fabricarcion 2 0.135 0.232 0.184 0 0

Cellroom 52 0.36/ 1) 0

Operator 3 0.135 0.191 - 0.115 [4) 1]




ELECTROLYTIC ZINC PLANT

Zinc Concentrations

T(./?/-f /3 CanT'

A

OSHA Standard
Time Weighted 5.0 mg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. b4
of mg/m3 centration Exceed Exceed
' Samples : ng/m3 Std. Std.
Leadman ) 0.162 0 0
Cell Repair 30 0.131 [ 0.670 0.225 0 0
Stripper 17 0.072 | 2.667 0.571 0 0
Ucilicy Cleanup 2 0.185 | 1.297 0.741 0 0
LEACH DLPARTMENLT
Leach '
Leachman 3 0.393 [ 1.300 0.552 0 0
Shifct Foreman 1 0.295 0 1]
Oazracav 7 0.393 | 1.300 0.847 0 0
tud Mill Operator 2 0.413 | 0.695 0.554 Q0 0
Burt Filcer
Operatotr 4 0.259 | 0.542 0.362 0 0
Repairman 1 0.472 0
MAINTENANCE i
Z-1 Area 12,427
Maint. Mechanic 15 0.155 [38.825 14,605 13 /7
Maint. Mech. App. 10 0.326 [27.070 9,610 7 70
Maint. Rel. For. 1 4.700 U Y
Oiler [:] 8.200 [21.700 12.832 B 100
Z2-2 Ares Maintenance
Mainc. Mechanic i3] 0.098 [1Z.100 Z.237 3 7
Mechanic Helper 4 0.407 | 7.036 0.211 ) _ 25
Oiler 1 1.157 g 0
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ELECTROLYTIC ZINC PLANT

2inc Concentrations

7&5& /3 CanT

OSHA Standard
Time Weighted 5.0 mg/mj
JOB TITLE OR AREA Number RANG Average Con- No. )4
of mg/m - centration Exceed | Exceed
Samples mg/m3 Std. Sed.
Melcing Depr. Maine.
Mechanic (1) 3 0.572 Z7.100]  13.991 4 67
Mechanic Helper (1) 1 16.300 1 100
Cellroom Maintenance
Carventer Foreman 1 0.102 0 U
Oilecr I 0.356 1) 0
Carpenters - 11 U513 U U
Mechanics 5 0.404 0 0
Machine Shop i
Welder S 0.275 0.883 0.509 0 0
Blacksmicth (1) 1 ’ 0.370 ) 'S
Hachinist Apprentice 2 0.102 0.270 0.135 0 0
MELTING DEPARTUENT
Cascing (1)
Shi€r Foreman 3 1.345 7.138 1.85% 0 U
Vielting Dept. Opr. | 11 0,949 | 2B.500 II598 ;| 3
Skinaing & Ladling 4 1,117 4.587 J.565 [4] U
Scrap Furnace Opr. 3 15.119 5.978 - 5.556 3 100
Furnacemen 3 1.400 4.663 3.565 0 0
Alloyer 2 8,524 9,000 8.762 2 100
Shipping
Operacor 9 0,095 0.361 0.189 0 0
Scaleman 1. 0.090 0 0
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ELECTROLYTIC ZINC PLANT

Zinc Concentrations

OSHA Standard
Time Weighted 5.0 mg/m3
JOB TITLE OR AREA Number RANG Average Con- No. z
of mg/m centrag}on Exceed | Exceed
Samples mg/m Std. Std.
PURIFICATION DEPART-
MEST
Foreazn 1 U.02% U 0
Pressman i 0.642 | 5.592 2.423 1 33
Oserator 2 0.225] 1.019 0.622 0 0
Laborer-Cleanup 4 0.009 | 4.340 1,784 4] U
Tank Hitter X 13.268 I — 100
ROASTERS (1) R
Operacor 5 6.085 [ 30.200 147973 ) TOU
Relper ) 16.485 [ 20,376 T8.585 3 100
Lancer 4 11.400 | 42.140 23.461 4 100
Boiler Operator 3 0.741 | 15.259 9.083 2 67
Hedpe Operator 2 14.177 | 14.200 14.188 2 100
Pretreatment Opr. 1 0.337 0 0
MAINTENANCE
(Susnary)
Hechanies (1) o4 0.098 38.875 B.130 35 65 .
Qilers 10 0.3586 21.700 JO.4106 g 80
Carpanters (1) 17 0,080 | 0.882 0.422 0 0
Eleccricians (1) 10 0.043 | 30.814 3.080 3 30
Lead Burners 9 0.037 0.343 0.182 0 0
Yard Crew (1) 20 0.136 | 28.095 5.340 4 20
Mecalizer 1 1.200 0 0
(1) Both fume and dupt exposures are considered [likely to occuf for thege job
{ | elassilficationg or departmentk. .
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TABLE 14

MINES PLANT

Arsenic Concentration

Time Weighted

OSHA Standgrd

ACGIN-TLV
0.5 3

Proposged OSHABScd.

0_004

JOB TITLE OR AREA Nomber RANGE Average Con- Ro. Z No, 4 No. Z
of mg/m3 centratjion Exceed Exceed Exceed Exceed Exceed Exceed
Samples ng/m Std. Std. Scd. std. Std. Std.
CONCENTRATOR
Crushing Plant
Crushing Plant
Crew Leader 1 0.004 0 0 0 0 0 0
Crushing Plant :
Ozeracor
Utilicy Laborer
Grinding & Flotatlon
Flotation Operator
itelper 1 0.001 0 0 D 0 0 0
Concentrate Loader 1 :rf <0.001 0 0 0 0 0 0
Flortation Operactor 1 <0,001 0 0 0 0 0 Q
Ball Mil) Operacor 1 0.001 0 0 0 _0 )] 0
Concentrator Utility 2 <0.001 0 0 0 0 0 0
Concentrator Crew :
Leader
Concentrate Loader
Asst.
Vacuum Filter
Operator ! 0.001 0 0 0 0 0 0
Hainrenance
Mechanilcs ( 0-001‘0. 010 0. OOII 0 0 0 j 2 50
Eleccricians Z . <0.001 0 0 o) Q Q Q
Electrician Helper 1 0,006 0 0 0 0 1 100




TABLE 15
DEAD SMELTER

Arsenic Concentration

JOB TITLE OR AREA

Number
of
Samples

RANGE
mg/m3

Time Weighted
Average Con-
centration

mg/m>

OSHA Standard
0.5 mg/m3

ACGIH-TLV
0.5 mg/m3

Proposed OSHA Sed.
0.004 mg/m3

No.
Exceed
Std.

%
Exceed
Std.

No,
Exceed
Std.

)4
Exceed
Std.,

No.

Exceed -

Std.

x

Exceéd
Std.

- CHARGE PREPARATION

- Crane Crew

Locomotive Engineer

Conductor

—---Asst. Conductor

Locomotive Crane
Operator

<0.001-0.002

0.001

Locomotive Crane
Helper .

Sampler

Charze Preparation

Proportioning Over-
head Crane Operator

Ucilicy Laborer

Helper (Air Lance)

.003-.016

0.010

~.50

Crushing Plant

11l Operator

Crusher Operator

Belr Crew

Conveyor Operator

0- 012

100

Tripper Qperator
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TABLE 15 (Cont)
LEAD SMELTER

Arsenic Concentration

OSHA Standard ACGIH-TLV Proposed OSHA Std.
Time Welghted 0.5 ng/uw3 0.5 pg/m3 0.004_mg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. X No. % " No. Z
of mg/m3 centration Exceed Exceed | Exceed | Exceed Exceed Exceed
Samples mg/m Stud. Std. Std. Std. Std. Std.
SINTER PLANT
Pellet Plant
Feed Preparation
- Plant Operator 1 0.051 0 0 0 1 100
Utility Laborer 2 0.017-0.040 0,029 0 Q i v
Sinter Plant N :
Sinter Plant Opr. 3 0.003-0.063 0.023 0 0 0 0 3 100
Sinter Plant Asst, 1 0.003 0 0 0 0 0 0
SHELTER
Blast Furnace
Blast Furnace Opr. 1 . 0,024 D 0 | 0 1 100
Slag Tapper 3 0.001-0.014 0.007 0 0 Q 0 2 62
Blast Furnace Feeder 1 " <0.001 . Q 0 0 0 0 0
Ucillty Man Opr. : .
Overhead Crane Opr. 1 0.008 0.008 0 0 0 0 1 100
Fuming Furnace
Overhead Crane Opr. 1 0.003 0 0 0 0 0 O
Fuming Furnace Opr. 1 <0.001 0 0 0 0 0 D
Fuming Turnace
Opcratoxr Helper
Kiln Operator
Kiln Operator Helper
kaghouse Operator 1 0,002 0 ( Q 0 0 0
Raghouse Opr, Helper 1 0.005 0 0 n 0 1 100
Granulator Operator 1 0.002 Q _0 0 Q 0 0
Boiler Operator 1 <0, 001 0 0 0 0 0 0
Lancer Operator 4 0,002-0,007 0.005 Q Q 0 0 3 15
Furnace Man Trainee . ;




TABLE 15 (Cont)
LEAD SMELTER

Arsenic Concentration

8

OSHA Standard ACGIH-TLV Proposed OSHA Std.
Time Weighted 0.5 mg/m3 0.5 mg /m3 0.004 wg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. 4 No. 4 No. %
of ng/m3 centratjon Exceed Exceed | Exceed | Exceed Exceed Exceed
Samples mg/m Std. Std, Std. Std. . Std. Std.
REFINING
Lead Refinery
Reverb Furnace Opr. 1 0.200 0 0 0 Q 1 100
Dross Floor Head Opr 1 0,06 0 0 0 0 1 100
Dross Floor Opr. k| 0.009-0,042 | ~ 0,02 Q0 o 0 o -3 | 100
Overhead Crane Opr. - '
Kettle Head Opr.
Casting and Loading
Weigher 1 <0.001 0 0 0 0 0] 0
Casting & Loadlung
Helper 3 k0.001-0.005 0.003 0 0 0 0 1 33
Head Loader 2 . <0.001 0 0 0 0 0 0
Head Casting Opr. 1 <0.001 0 0 0 0 0 ]
Caster & Fork .
Lift Operator 3 k0.001-0.002 <0.002 0 0 0 0 0 0
Cadmium & Silver
& Electric Furn )
Head Operator
(Cd Plt) 0
Operator (Cd Plt) 0
Crew Leader
(S5ilver Ref.) 0
Cupel Operator
(Silver Ref.) 2 10.001-0.016 0,009 0 0 0 0 1 50
Retort Operator J
(Silver Ref.) 4 0.001-0.014 0.008 0 0 0 0 3 75
Crew Leader
(Hard Lead) 0
Head Opr. (Hard Lead) 0 iR
Operator {Hard Lead) 0
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LEAD SMELTER

Arsenlc Concentration

OSHA Standgrd ACGIH~TLV 3 Proposed OSHA3Std.
Tinme Weighted 0.5 mg/m 0.5 “mg/m 0.004 wg/m
JOB TITLE OR AREA Number RANG Average Con- No. b4 No. Z No. b4
of mg/m centyation Exceed Exceed Exceed - | Exceed Exceed Exceed
Samples mg /m Std. 5td. std. std. Std. Std.
HATERIALS RECOVERY
acid Plant Opr. 0
Baghouse Opr. 2 0.039-0.046 0,043 2 100
Baghouse Service
Attendant 2 0.009-0.011 0.010 0 2 100
Baghouse Laborex 3 0.036-0.066 0.055 _ 0 0 0 3 140
Effluent Plant Opr. 0 )
Contract Main
Baghouse




TABLE Abd (Loncy

LEAD SMELTER

Argenic Concentration

- e~ g e -

OS1A Standard* ACGIH-TLV Proposed OSHA Std.
Time Weighted 0.5 mg/m3 0.5 mg/md | 0.004 mg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. Z No. 4 No. 4
of mg/m3 centration Exceed | Exceed |Exceed | Exceed Exceed Exceed
Samples mg/m3 Std. Std. Std. std. std. Std,
MAINTENANCE
Blowerhouse Opr. 2 <0,001 0 0 0 0 0 0
Maintenance S$-1
..Mechanic 0
Lubeman 0
flelder- 0
Maintenance §-2
Carpenter I 0.00b6 0 0 0 g I 100
Millwright 0
Maintenance S-3
Mechanic 2 0.017-0.087 0.052 0 0 0 0 2 100
Maintenance 5-4
Mechanic 0
Lubeman 1 0.051 0 0 0 0 1 100
Maintenance S-5 .
Mechanic 2 0.008-0.011 0.010 0 0 0 0 2 100
Maintenance S-7
Pipeiiltter -
Maintenance S-8
Painter -
Maintenance S$S-10
Electrician -—

———————— ——



ELECTROLYTIC ZINC PLANT

Arsenic Concentrarions

! OSHA Standard ACGIH-TLV Proposed OSHA Std,
Time Weighted| ©°° mg /m? 0.5 mg/m3 0.004 mg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. pA No. b3 No. ' 4
. of ng/m3 centra t&on Exceed | Exceed | Exceed | Exceed Exceed Exceed
Samples mg/m std. Std. Std. std. Std. Std.
- ACID PLANT 2 ND
Operator-Helper 2 ND 0 0 0 0 0 0
Foreman 0
BAGHOUSE & COTTRELL(1) 4
Operator/Flue
Dustman 2 ND 0.009 0.005 0 0 0 0 R | 50,0
Maintrenance 1 ' © 0.025 0 0 0] 0 1 100, 0
Foreman 1 0.003 0 0 Q 0 0
CADMIUM PLANT (1) 2 ND
Caster 0
Shifter/Leadman 1 ND 0 0 0 0 0 0
Pressman/Operator 1 0.001 0 0 0 0 0 0
COLNCEXTRATE HANDLING
Conc. Handling Opr, 1 T ~0.001 0 0 0 0 0 0
- - Leader—Helper 1 0.017 0 0 0 4] 1l 100.0
-Ore Unloader 1 T 0.010 0 0 0 0 1 100.0
ELECTROLYTIC ‘
DEPARTHERT 3 ND
Anode Shop (1) 4
Fabrication 4 ND 0 0 0 0 0 Ll
Cellroom ND
Onerstor 0
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TABLE 16 (Cont)
ELECTROLYTIC ZINC PLANT

Arsenic Concentrations

OSHA Standard ACGIH-TLV Proposed OSHA Std.
Time Weighted| 0.5 mg/m’ 0.5 mg/m3 0.004 mg/m3
JOB TITLE OR AREA Number RANGE3 Average Con- No. Y4 No. 4 No. Z
of mg/m centrafion Exceed | Exceed | Exceed | Exceed Exceed Exceed
Samples mg/m Std. Std. Std. Std. Std. Std.
PURIFICATION DEPART-
MENT
Foreman 0
Pressman 2 0.010 | 0.011 0.010 0 0 0 0 2 100.0
Operator 1 0.003 0 0 0 0 0, | .0
Laborer~Cleanup 2 0.002 | 0.008 0.005 0 0 0 0 1 50.0
Tank Hitter 1 0.005 0 0 0 0 1 ~ 100.0
ROASTERS (1) 11 0.026
Operator 1 0.011 0 0 0 0 I 100.0
Helpex 3 0.016 [ 0.063 0.042 0 0 n d 1 100.0
Lancer 2 0.009 [ 0.016 0.012 0 0 0 C Z I100.0
Boiler Operator 2 0.001 | 0.013 0.007 0 0 0 0 T 50.0
Wedpe Operator 1 0.002 0 0 0 0 0 0
Pretreatment Opr. 1 ND 0 0 0 0 0 0
MATINTLENANCE )
(Summary)
Hechanics (1) 32 ND 0.027 0.004 0 0 0 0 12 37.5
Oilers 4 ND 0.004 0.002 0 0 0 0 0 0]
Carpenters (1) 10 ND 0.005 ND 0 0 0 0 1 10.0
Flectricians (1) 5 ND 0.223 0.046 0 0 - 0 0 2 %U0.0
Lead Burners 4 ND 0.006 0.003 0 0 0 0 I 25.0
Yard Crew (1) 18 ND 0.037 . 0.007 0 0 1] 0 9 50.0U
Metalizer 0
Pipe Fitter 4. ND 0,005 0.002 0 0 0 0 1 25.0
1) Both fume and dugt exposurep are considered Llikely to occuy for thede job clasgsificaripns or deppriments




ELECTROLYTIC ZINC PLANT

Arsenic Concentrations

L8

OSHA Standard ACGIR-TLV Proposed QSHA Std.
Time Weighted 0.5 mg/m3 0.05 mg/rn3 0.004 mg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. % No. y4 No. yA
of mg/m3 centratipn Exceed Exceed Exceed Exceed Exceed Exceed
Samples mg/m Std. std. Std. Std., Sed. Std.
Leadman 0
Cell Repair 7 ND |0,00} 0,001 0 0 0 0 0 0
Stripper 3 ND 0 0 0 0 0 0
Utility Cleanup 1 ND 0 0 0 0 0 0
LEACH DEPARTMENT 10 0.003 . v
Leach 5 0.002 )
Leachman 0
Shift Foreman 3 ND 0 0 0 0 0 0
Operator 1 0.007 0 0 0 0 1 100.0
Mud ¥Mill Operator 1 0.003 0 0 0 0 0 0
Burt Filter 4 ND
Operator 2 ND 0 0 0 0 0 0
Repairman 2 ND Y 0 Y 0 0 0
MAINTERANCE
2~-1 Area
Hdainc. Mechanile
Maint. Mech. App.
Maint. Rel. For.
Oiler
2—-2 Area Maintenance
Hainc, Mechanic
Mechanic Helper
Oiler




TABLE 16 (Cont)

ELECTROLYTIC ZINC PLANT

Arsenic Concentrations

0SliA Standard ACGIH-TLV Proposed OSHA Std.
Time Weighted| 0-3 mg/m 0.05 mg/m3 0.004 mg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. b4 No. Z No. yA
’ of mg/m3 centration Exceed | Exceed Exceed Exceed Exceed Exceed
Samples mg /m3 Std. Std. std. std. Std. std.
Melting Dept. Maint.
Mechanic (1)
Hechanic Helper (1)
- Cellroom Malntenance
Carpenter Foreman
Oller m | S e
Carpenters
Mechanics
Machine Shop
Welder 1 ND 0 0 0 0 0 0
Blacksmith (1) 1 ND 0 0 0 0 0 0
Machinist Apprentice 2 ND 0 0 0 0 0 0
MELTING DEPARTMENT 16 ND
Casting (1) 12 ND
Shift Foreman 1 ND 0 0 0 o] 0 0
{elting Dept. Opr. 6 ND i 0 0 0 0 0
Skimming & Ladling 2 ND 0 1] 0 0 T a
Scrap Furnace Opr. 1 ND 0 0 0 0 0 0
Furnacamen 1 ND 0 0 0 0 0 0
Alloyer 1 Nﬂg 0 0 0 0 0 0
Shippin [
Opggatzr 3 ND 0~ 0 0 0 U U
Scaleman 1 ~ND 0 0 4] ) U . 0
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TABLE 17
LEAD SMELTER

Antimony Concentration

OSHA Standard ACGIH-TLV Proposed ACGIH-TLV
Time Weighted 0.5 mg/m’(dust)| 0.5 mg/md(dust)) 0,05 me/m3(dust)
JOB TITLE OR AREA Number RANGE Average Con- No. 4 No. 4 No. %
: of mg/m3 centration Exceed Exceed | Exceed | Exceed Exceed Exceed
Samples ng/m Std. std. Std. Std. Std. Std.
REFININ
Lead Refinery i
Reverb Furnace Opr.
Dross Floor Head Opr 2 0.022-0.144 0,081 0 0 0 0 1 50
Dross Floor Opr. 10 <0.012-0.044 0.024 0 0 0 0 0 0
Overhead Crane Opr. ' : FUERVINUREN IO
Recrcle Head Opr. 2 <0.012-0.021 0.017 0 0 0 0 0 0
Casting and Loading
Welgher ' 0
Casting & Loading
tlelper 0
Eaad Loader 0
Head Casting Opr. 0
Cascter & Fork 0
Lift Operator
Cadmium & Silver
& Electric Furn
Head Operator
(C4 Ple) 1 0.0:7 0 0 0 0 Q 0
Operator (Cd P1t) 1 0.012 0 0 0 0 0 Q
Crew Leader 0
(Silver Ref.)
C?Sfivi’ieéi?ir 1 <0.010 0 0 0 0 0 0
R?;;;:egpgz;fg" 2 <0.010 0 0 0 0 -0 0
Crew Leader
(Hard Lead) 0
Head Opr. (Hard Lead)] O
Operator (Hard Lead) 0
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TABLE 1/ (uont)

LEAD SMELTER

Antimony Concentration

OSHA Standard ACGIH-TLV Proposed ACGIR-TLV
Time Weighted 0.5 mg/m3(dust) 0.5 mg/m3(dust) 0.05 mg/mj(dust)
JOB TITLE OR AREA Number RANGE Average Con- No. Z No. 4 No. 4
: of mg/m centration Exceed Exceed |-Exceed Exceed Exceed Exceed
Samples mg/m3 Std. Std. std. Std. std. std.
SINTER PLANT
Pellet Plant
Feed Preparation
Plant Operator 2 0.031-0.040 0.036 0 0 0 0 0 Q0
Urility Laborer 1 0.042 0 0 Q 0 0 0
Sinter Plant R T <ex
Sinter Plant Opr. 2 0.01.8-0.060 0.039 0 Q 0 Q 1 20
Sincer Plant Agst. 2 0.038-0.116 0.077 Q Q 0 0 30
SHELTER
Blast Furnace
Blasc Furnace Opr. 2 0.019-0.084 0.052 0 0 0 0 1. 50
Slag Tapper 2 <0.010 0 0 0 0 0 0
Blast Furnace Feeder 1 0.064 0 0 0 0 1 100
Ucilicy Men Opr. 4 <0.010-0.397 0,112 0 0 0 0 1 25
Overhead Crane Opr. 1 ; 0.079 0 0 0 0 1 100
Fuaming Furnace
Gverhead Crane Opr. 2 <0.010-0.019 0.015 0 0 0 0 0
Funing Furnace Opr. 1, <0.010 0 0 0 0 0
Euming Furnace £0.010-0.40 0.205 0 0 0 1 50
Operator Helper
Kiln Operator
" Kilo Operator Helper
Laghouse Operator 3 £0.010-0.032 0.017 0 [ 0 0 0 0
Bzphouse Opr. Helper 1 0.053 0 0 0 0 1 100
Granulator Operator 2 0.010-0.105 0.056 1] 0 0 0 1 .50
Boiler Operator 1 <0.01 0 0 0 0 0 0
Lancer Operator 8 £0.010-0,051 0.02 0 0 0 0 1 13
Fuornace Man Trainee
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TABLE 17 (Cont)
LEAD SMELTER

Antimony Concentration

OSHA Standard ACGIH~TLV Proposed ACGIH-TLV
Time Weighted 0.5 mg/m3(dust} 0.5 mg/m3(dust) 0.05 mg/m3(dust)
JOB TITLE OR AREA Number RANGE Average Con- No. Z No. % No. X
of mg/m3 centragion Exceed | Exceed | Exceed | Exceed Exceed Exceed
Samples ng/m Std. Std. std. Std. Std. Std.
MATERIALS RECOVERY
Acid Plant Opr. 1 <0.012 0 0 0. 0 0 0
Baghouse Opr. 3 0.008-0.018 0.013 0 1] 0 0 0 o
Baghouse Service 1 0.049 0 0 0 0 0 0
Attendant
Baghouse Laborer 9 <0,005-0.052 0.03 0 0 0 0 1 11
Effluent Plant Opr. 0 .
Conctract Main 1 0.054 0 0 0 0 1 100
Baghouse .
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ELECTROLYTIC ZINC PLANT
Antimony Concentration

OSHA Standard ACGIH-TLV
. Time Weighted [0.5 mg/m3 (fume) |0.5 mg/m3 (fume)
JOB TITLE OR AREA Kumber RANG Average Con- No. Y4 No. X
of mg/m centracion Exceed Exceed Exceed Exceed
Samples mg/m3 Scd. Sed. Std. Std.
£CID PLANT 1 ND
Operator-Helper 1 ND a 0 5 A
Forenan 0
3:0UDUSE § COTTRELL (L) 4 0.007
Oodrztor/Flue
Dusc~an 3 ND 0.035 0.012 0 (4] 0 0
Maintenznce ) ' ND 0 0 0
Foreman 0
CADMIW( PLANT (1) S ND Q 0 0 0
Caster 2 ND 0 0 0 0
Shitzer/Leslran 1 ND 0 0 0 0
Proessecn/Cuars ear 2 ND 0 0 0 0
T CONLENTRATE iANDLIRG 5 0.011
T Merillagz Opr. 1 0.013 0 0 0 0
-~ ——_Y:__e—.._"igr-:_.lper 1 0.023 0 0 0
K Lalecader 3 0.001 0.016 0.006 0 0 Q 0
Lranuetic
BEDARTHLNY 30
o Shoo (l) 2 ND n 0 0
viasion 2 ND Q 0 o) - Q
rcoo 28 ND 0 0 Q 0
ator 3 ND 0 0 0 0
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TABLE 18 (Cont)

ELECTROLYTIC ZINC PLANT

Antimony Concentration

Time Weighted

OSHA Standard
0.5 mg/m3 (Ffume)

ACGIH-TLV
0.5 mg/m3 (fume)

,_

JOB TITLE OR AREA Number RANGE Average Con- No. Z No. %
of ng/m? centrarion Exceed | Exceed | Exceed | Exceed
Samples mg/m std. Std. Std. Std.
Leadman 1 ND 0 0 [¢] 0
Cell &epair 14 ND 0 0 0 0
Stripper 9 ND 0 0 0 0
Utility Cleanup 1 ND 0 0 0 0
LEACH DEPARTHENT 8
Leach 4 ND
Leachzan 1 ND - ND 0 0 0 0
Snift Foreman 0
Operzror 2 ND 0 0 0 1]
Mud Mill Operator 1 ND 0 0 0 0
Burt Filter 4 ND
Operator 3 ND Q 0 0 o]
Renairnman 1 ND 0 0 o [4]
MATUTENANCE 52 .
7-]1 Area 18 . <0.010
Mainz. Mechanic 11 0.001 0.017 6.0064 o 0 0 0
'ainc. ilech. App. 6 0.001 0.017| 0.004 0 0 0 0
Mainc. Rel. For, 1 ND 0 o] 0 Q
Oiler
7-2 Area Mainrenance 13 <0.010
Msint. Mechanic 9 0.001 0.012| 0.012
Mech=nic Helper 3. i ND 0 o 0 0
Oller 1 ND 0 0 0 a
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TABLE 1B (Cont)
ELECTROLYTIC ZINC PLANT

Antimony Concentration

OSHA Standard ACGIH~-TLV
Tise Welghted 0.5 mg/m3 (fume) 0.5 mg/m3 (fume)
JOB TITLE 0% AREA Number RANGE Average Con-— No. pA No. b4
of 3 centration Exceed Exceed Exceed Exceed
mg/m 3
Samples mg/m=, Std. Std. Std. Std,

Yelelne Dant. laint. 4 ND 0 0 0 0

Hzznenie (1) 3 ND 0 0 0 0

Heekraaiz teloer (1) 1 ND 0 0 0. 0
Cellroon Mailnreaance [ 13 ND

Carpenter Foreman 1 ND 0 0 0 .0

Ofler 1 ND 0 0 o 0

Carpenters 10 ND 0 ) 0 0

Manhanics 1 ND 0 0 0 0
lzazvine Shoo T ND

telder 2 ND 0 0 0 0

Blacgksmith (1) 1 ND ° 0 0 3} 0

Machinist Apprentice 1 ND ) 0 0 0
VILTING BEDARTIIES 1

Casciaz (1) 12 ND

€hiZr Fora=man 1 ND 0 0 0 0

“clcing Depr. Oor. 7 ND 0 0 0. o

Skiraing & Ladling 1 ND ) 0 0 0

Scrap Furnace Opr. 1 ND 0 0 0 0

furcacazzn 1 ND ) 0 0 0

Allovar 1 ND 0 0 0 ~ 0
Sriosing 1 ND 0 0 0 0

Operator 5 WD

Scaleman
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TABLE 1B (Cont)

ELECTROLYTIC ZINC PLANT

Antimony Concentration

OSHA Standard ARCGIH~-TLV
Time Weighted | 0.5 mg/m3 (fume) 0.5 mg/m? (fume]
JO2 TiTLE OR AREA Nurber RANGE Average Con- No. A No. X
of mg/m3 centration * Exceed Exceed Exceed Exceed
Samples mg/m Std. Std. std. Std.
2UEI1CATION DERART-
N - : 8 ND o] 0 0 0
: 1 ND Q D D 0
3 ND 0 Q 0 Q
1 ND 0 0 0 Q
Lzbarer-Cleanup 2 ND 0 0 0 0
Tank VUizcer 1 ND 0 0 0 0
RCAETIRS (1) 6 0.030
CTEraror 1 ND 0 0 [*] [¢]
Yaloer 1 0.028 0 0 0 0
lenzer 3 0.001 0.02) 0.020 0 0 0 0
2afier Oparator 0
""23~a2 G-erarvor 0
Frocreacment Cpr. 1 ND 0 0 0 0
MALUTEIANLCE
(Sur—zry)
ttzchzrics (1) a5 0,001 | 0.017 Q.003 0 a 0 0
Oilers 4 ND 0 0 0 0
Cev-onters (1) 10 —= -- ND 0 0 0 0
Zlecericians (1) S - -— ND i) o 0 0
fesed Burners 5 0.001 0.026 0.013 0 0 4] 0
Vard Crew (1) 12 ND 0 0 0 0
“Yarallzer T ND 0 0 0 0
_ (1) Both fume and dv [ 1ikely to ocqy
or departments,
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TABLE 19

LEAD SMELTER

Cobalt Concentration

OSHA Standard ACGIH~TLV
Time Weighted 0.1 mg/m3 0.1 mg/md
JOB TITLE OR AREA Number RANGE Average Con-~ No. 4 No. Z
of og/m3 centration Exceed | Exceed | Exceed | Exceed
Samples ' mg/m3 std, std. std. Std.
MATERIALS RECOVERY
acid Plaat Opr. 1 <0,002 0 1] 0 1]
Bazhouse Opr. 2 <0.002 0 0 0 0
Baghouse Service 1 <0.002 0 0 0 0
Attendant
Baghouse Laborer 6 <0,002 0 0 0 0
Effluent Plant Opr. 0
Contract Main
Baghouse 1 <0.002 0 0 0 0
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TABLE 20
ELECTROLYTIC ZINC PLANT
COBALT CONCENTRATION

-

OSHA Standard ACGIH-TLV
‘ Time Weighted 0.1 ng/md 0.1 mg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. x No. x
of mg/m3 centration | Exceed Exceed Exceed Exceed
Samples : me/m3 Std. Scd. Srd, Sed,
ACID PLAXN 2 ND
Operator-llelper 2 ND 0 0 0 0
Foreman 0
BAGHOUSE & COTTRELL (1) 4 0.007
Qperator/Flue
Dustman 3 0.024 0,008 0 0 0 0
Maintenance T ND 0 0 0 0
Foreman 0
CADMIUM PLANT (1) [ ND 0 0 0 0
Caster 2 ND 0 0 0 0
hWifter/Leadman 2 ND 0 0 0 0
Pressman/Qperator 2 ND i) 0 0 0
COLCENTRATE HANDLING 5 0.001
Conc. Handling Opr. 1 0.004 0 0 0 0
Leader-Helper I ND 0 Y 0 4
Ore Unloader 3 ND 0 0 0 0
ELECTROLYTIC
DEPARTHENT 27 ND
Anode Shop (1)
Fabrication 0
Cellroom
Operator 2 ND 0 0 4] 0




TABLE 20 (Cont)
ELECTROLYTIC ZINC PLANT
COBALT CONCENTRATION

&b

OSHA Standgrd ACGIR-TL
. Time Welghted 0.1 mg/m 0.1 mg/m
JOB TITLE OR AREA Number RANGE Average Con- No. ¥ No. 1
of mg/mj centration Exceed | Exceed Exceed | Exceed
Samples me /m3 + Std. Std, Std. Std.
Leadman 1 ND 0 0 0 0
Cell Repair 1 ND 0 0 0 0
Sctripper 3 ND 0 0 0 0
Utiiity Cleanup 1 ND 1] 0 0 0
LEACH DEPARTMENT
Leach 5 ND
Leachman 1 ND 0 0 . 0 0
Shift Foreman Q
Operator 2 ND 0 0 0 0
Mud Mill Operator 2 ND 0 0 1] 0
Burc Filter 4 ND
Operator 3 ND 0 0 0 0
Repairman 1 ND 0 0 0 0
MAINTEXANCE ND
2-1 Area
Waint. Mechanic
Maint. tlech. App.
Maint. Rel. For.
Oiler
2-2 Area Maintenance
Maint. Mechanic
Mechanic Helper
Oiler —rr
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TABLE 20 (Cont)
ELECTROLYTIC ZINC PLANT
COBALT CONCENTRATION

OSHA Standgrd ACGIH~TLV
Time Welghted 0.1 mg/w’ 0.1 mg/n’
JOB TITLE OR AREA Number RANGE Average Con-~ No. z No. b4
of ng/m cencration Exceed | Exceed | Exceed | Exceed
Samples wg/m3 Std. Std. Sed. Std,
Melting Dept. Maint.
Yechanic (1)
Mechanlc Helper (1)
Cellroon Maintenance
Carpenter Foreman
Ofler
Carpenters
Meclianics
Machine Shop 4 ND
Etelder 2 ND 0 0 0 Q
Blacksmich (1) 1 ND 0 0 0 0
Machinist Apprentice 1 ND 0 0 0 0
MELTILG DEPARTMENT
Cesting (1) 12 ND
Shift Foreman 1 ND 0 0 0 0
Melting Depr. Opr. 7" ND 0 0 0. 0
Skimning & Ladling 1 ND 0 0 0 0
Scrap Furnace Opr. i ND 0 0 0 0
Furnacemen I WD 0 0 0 0
Allover by ND 0 0 0 0
Shipping 5 ND
Operator S ND 0 0 0 0
Scaleman 0
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TABLE 20 (Cont)
ELECTROLYTIC ZINC PLANT
COBALT CONCENTRATION

OSHA Standard ACGIH-TL
. Time Weighted 0.1 mg/m3 0.1 ng/m
JOB TLITLE OR AREA Number RANGE Average Con- No. z No. 4
of mg/m3 cencracion Exceed Exceed | Exceed Exceed
Samples mg/m Std. Std. Sed. Std.
PURIFICATION DEPART- 8 ND
HMENT !
Foreman 1 ND Q 0 Q 0
Pressman 3 ND 0 0 0 0
Operator 2] ND ) 0 [4) 0
Laborer-Cleanup 2; ND 0 0 0 0
Tank Hitrer 1 ND 0 0 0 0
ROASTERS (1) 7 0.007
Opecracor 2 ND 0.013 0.007 0 0 0 Q
Helper 1 0.017 0 0 0 0
Lancer k) ND 0.006 0.004 0 0 0 0
Boiler Operstor 0, T ]
Wedge Operator 1 0.003 0 0 0 0
Precreatment Opr.
MAYUTEDRARCE
(Sursary)
Mechanics (1) 11 ND 0.003 0,001 0 0 0 0
Oilers [ ND Q 90 0 0
Corpenters ‘(1) 12 ND 0 0 0 Q
Electricians (1) 5 ND 0 0 0 0
Lead Burners 5 ND 0 1] 0 0
Yard Crew (1) 17 ND 0 0 0 0
Metalizer 1 ND 0 0 0 0
(1) Hoth Tume and dyst exposur¢a are cfnaldered|ITkely to occdr for thepe Job clapsificat]ons
or departmentls. [ I




TABLE 21
LEAD SMELTER

Manganese Concentration

Q]

OSHA Standard® ACGIH-TLV*
' Time Weighted 5.0 mg/uw3 5.0 mg/m3
JOB T1TLE OR:AREA Number RANG Average Con- No. b3 No. V4
' of ng/m centratiog Exceed Exceed | Exceed | Exceed
Samples ng/m Std. Std. Std. Sed.
SINTER PLANT
Pellet Plapt
Feed Preparation
Plant Operator 1 0.039 0 0 0 0
Utiliry laborer 1 0.071 0 0 0 Q
Sinter Plant
Sinter Plant Opr. 1 0.140 0 0 1] 0
Sinter Plant Asst. 1 0.14¢ 0 0 0 0
SHELTER
dlast Furnace
Blast Furnace Opr. 1. Q.011 Q Q 0 0
Slag Tapper 2 0.003 0 Q Q Q
Blast Furnace Feeder 1 0.083 0 0 0 0
Urilicy Man Opr, 1 0.015 0 0 0 0
Overhead Crane Opr. 1 0.022 0 0 0 0
Fumirg Furnace
Cverhead Crane Opr. 1 <0.,001 0 0 0 0
Funing Furnace Opr. | 1 <0.,001 0 0 0
Fuming Furnace 2 <0.001-0.039 0.020 0 0 0
Operator Helper
K{ln Operator
Kiln Oparator Helper
Racrhouse Gperator 2 <0.001-0.003 0.002 [] 0 0 0
Zzpiiouse Oor. Helper
Grznulator Operator 1 <0.001 0 0 i} 0
Boiler Operator 1 <0.001 0 0 0 0
Llancer Operator L] 0.001-0.0172 0.004 0 0 0 L
Furnace Man Trainee

* Ceiling value which should not be exceeded
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TABLE 21 (Cont)
LEAD SMELTER

Manganese Concentraiion

OSHA Standgrd * ACGIH-TLV *
Time Weighted 5.0 mg/m 5.0 mg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. 2 No. X
of mg/m3 centration Exceed Exceed | Exceed Exceed
Samples mg/m Std. Sed. Std. Std,
REFINING I
Lcad Refinery
Reverb Furnace Opr.
Dross Floor Jlead Opr 2 < 0.005 0 0 0 0
Dross Floor Opr. 5 <0, 005 0 4] 0 0
QOverhicad Crane Opr. T
Yertle Head Opr. 1 <0.005 0 0 0 0 !
Casting and Loading
Veipher 0 N
Casting & Loadiang I
Helper 0
Eead Loader 0
Head Cascing Opr. 0
Caster & Fork
Lifr Operator 0
Cadmium & Silver
L Electric Furn
Head Operator
(Cd Plt) 1 0.005 0 0 0 0
Operator (Cd Plt) 1 . <0.005 0 0 0 0
Crew Leader
(S{lvex Ref.) 0
Cupel Operator .
(Silver Ref.) 1 A <0.001 0
Retart Operator
(silver Ref.) 2 [0.001-0.003 | <0.002 0 0 0 0
Creu Leader 0
{(Hard Lead)
Head Opr. (Hard Lead) 0
Operator (Hard Lead) 0

* Ceiling value which should not be exceeded
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TABLE 21 (Cont)
LEAD SMELTER

Manganese Concentration

OSHA Standard* ACGIH-TLV*
Time Weighted 5.0 mg/m3 5.0 mg/m3
JOB TITLE OR AREA Number RANG Average Con- No. b4 No. Z
of wg/m centratipn Exceed | Exceed | Exceed | Exceed
Samples - mg/m Std. Std. sed. sed.
MATERTALS RECOVERY
tcid Plant Opr. 1 <0.001 0 0 1] 0
Baghouse Opr. 6 <0.005 0 0 0 0
Baghouse Service 1 <0.001 0 0 0 0
Actendant
Bachouse Laborer 7 K0.001-0.009 <0.005 0 0 0 0
Effluent Planc Opr. 0
Contract Main
Baghouse 1 0.015 0 0 0 0

“® Ceiling value which should not be exceeded
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ELECTROLYTIC ZINC PLANT
Manganese Concentration

Teble 292,
OSHA Standard
Time Weighted 5.0 mg/m3d
JOB TITLE OR AREA Number RANG Average Con- No. %
of mg/m centration Exceed | Exceed
Samples pg /m3 Scd. Std,
ACID PLANT 6
Operator-Helper 5 ND 0 0
forcnan 1 ND 0 1}
~GHOUSE & COTTRELL(l 4 0.751
Operator/Flue 3 0.045 | 1.600 0.316 0 0
Dustman N )
Malntenance 1 0.134 1]
Forcran 0 )
CaDWICHT PLANT (1) 5 0.007 !
Caster 4 U.G01 0.003% U.002 [V U )
Shi{fter/Leadman 1 0.004 -0I1 0.008 0 0
Pressnan/OPerator 2 0.003 0.033 0.020 [4] 0
CORCESTRATE HANDLING 3 0.077 .
Conc. Handliag Opr. 1 0.015 0 0 i
Lzader-Helper 1 0.167 0 0 |
Ore Unloader 2 0.056 0.089 0.069 0 0 |
ELECTROLYTIC i
DEPARTMENT 28
Anode Shop (1) 1 0.093
Fabrication 1 0.093 0 0
Cellroom 27 0.055
Operator 3 0.010 0.035 0.019 0 0
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ELECTROLYTIC ZINC PLANT

Manganese Concentration

Teble 22 conl,
OSHA Standard
Time Welghted 5.0 mg/w3
JOB TITLE OR AREA Number RANG Average Con- No. 4
of mg/m centratjion Exceed Exceed
Samples mg/m Std. Std,
Leadman 1 0.033 0 0
Cell Repair 14 0.008 | 0.422 0.098
Stripper 9 0.002 | 0.051 0.018 1] T
Utilicty Cleanup 0 0 0
"LEACH DZPARTHENT 8 <0.010
Leach 4 <0. 010"
Leachman 1 0.006 0 0
Shift Foreman 0
Operator 2 0.006 | 0.012 0.00% 0 0
dMud Mill Operator 1 0.022 0 0
Burt Filter ’ 4 <0.010
Operator 3 .005 [0.012 0.010 0 0
Repairman 1 0.010
MATNTENANCE 54
2-1 Area 22 <0.010
Haint. Mechanic 11 0.010 [0.143 D.067 0 1]
tlaint. Hech. App. 6 0.001 [0.083 0.047 0 ¢
Maint. Rel. For. 1 0.073 0 0
0iler 4 0.023 U.097 0.057 4] [4]
Z-2 Area Maintenance 12 <0.010
Maint. Machanic g 0.005 U.133 U.U34 0 0
Mechanic Helper 2 0.010 | 0.019 0,015 [ 0
Ollex 1 0.010 0 0
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ELECTROLYTIC ZINC PLANT

Manganese Concentration

Table 22 €onT7,
OSHA Standard
Time Weighted 5.0 mg/m’
JOB TITLE OR AREA Number RANGE Average Con- No, X
of mg/m3 centration Exceed | Exceed
Samples Egjma Std. Std.
Helting Dept. Maint. 3 <0.010
Mechanic (1) 2 0.003 0.059 0.037 0 0
Mechanic Helper (1) 1 0.050 0 0
Cellroom Maintenance 13 <0.010
Carpenter Foreman 1 0.010 0 0
Oilcr 1 0.010 D 0
Carpenters 10 0.0I0 0.597 0.075 0 U
Mechanics 1 0.016 0 0
Machine Shop 4 0.010
Welder 2 0.009 6.036 0.022
Blacksmich (1) 1 "0.019 0 0
Hachinist Apprentice 1 0.004 0 i
MELTI}G DIPARTHENT 17 0.010
Casting (1) 12 0.0ID
Sh1ft Foreman I 0.00% 0 1]
Melting Dept. Opr. 7 . 008 0.01I8 0.008 0 0
Skicmlng & Ladling 1 0.008 0 0
Scrap Futnace Opr. 1 ~0.012 0 0
Furnacemen 1 0.008 0 0
Alloyer 1 0.005 0 0
Shipping ] <0.010
Qperator 5 LOUL 0. 005" — 0001 0 )
Scaleman Y -




Lol

ANV HE mw yw—ea=y

" ELECTROLYTIC ZINC PLANT

Manganese Concentration

Toble L2 eonT,

OSHA Standgrd
Time Weighred 5.0 mg/m
JOB TITLE OR AREA Number RANG Average Con- No. Y4
of mg/m centration Exceed | Exceed
Samples EB/N3 Scd. Std.
PURIFICATION DEPART-
HENT 8
Foreman 1 0.005 0 0
Pressnan 3 0.008 | 0.046 0.921 0 0
Operator 1 ' 0.003 | 0 0
Laborer-Cleanup 2 0.005 | 0.049 0.077 0 Y
Tank Hitter 1 0.0078 T U
ROASTERS (1) 7 0. 207 -
QOperator 2 0.076 | 0.153 0.114 0 0
Helper 1 0.709 0 0
Lancer 3 0.046 | 0.189 0.132 0 0
Boiler Operator 0
Wedge Operator 1 0.089 ] L
Precreatment Opr.
MAINTENANCE
(Surpary)
Mechanics (1) 33 0.010 | 0.143 <0.1 0 .0
Ollers 6 0.010 | 0.097 <0.1 0 0
Carpenters (1) 0
Electricians (1) 5 0.005 | 0.014 <0.1 0 0
Lead Burners 5 0.022 | 0.065 <0.1 0 0
Yard Crew (1) 12 0.004 | 0.109 <0.1 0 0
Metalizer 1 <0.1 0 )
(1) Both fume and dust exposurds are cqnaidered|iikely to occufp For thepe Job
] cleassificationy or departmentp.
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TABLE 23
LEAD SMELTER

Nickel Concentration

OSHA Standgrd ACGIH-TLX
Time Weighted 1.0 mg/w 1.0 ng/m
JOB TITLE OR AREA Number RANGE Average Con-~ No. p3 No. Y4
of mslmJ cencration Exceed Exceed Exceed Exceed
Samples ng/m3 Std. std. std. std,
HMATERIALS RECOVERY
Acid Plant Opr. 1 <@,002 0 0 Q 0
Baghouse Opr. 2 <0,002 0 0 0 g
Baghouse Service -
Atcendant 1 <0.002 0 o 0 0
Baghouse Lakorex 6 . <0.002 0 0 0 0
Effluent Plant Opr. 0
Contract Main
Baghousea 1 <0.002 0 0 0 0
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TABLE 24
ELECTROLYTIC ZINC PLANT

NICKEL CONCENTRATION

. OSHA Standard ACGIH-TLV
Time Weighted 1.0 mg[gj 1.0 wg/md
JOB TITLE OR AREA Number RANG Average Con- No. % No. z
of mg /m centration Exceed | Exceed | Exceed | Exceed
Samples wg/m Std. Scd. Std. std.
ACID PLANT 2 ND
Operator-telper 2 ND Q 0 "0 0
Foreran 0
BAGEIUSE & COTTRELL(1) ) 0.007
Cperator/Flue
Duscman 3 0.003 0.026 0.018 0 0 4] 0
Malntenance 1 0.004 D 0 0 0
foreman 0
CADUIUM PLAUT (1) 6 ND
Cascer 2 ND 0 0 0 0
Shifter/Leadzan Z ND 0 . 0 0 0
Pressman/Operator Z ND 0 0 0 0
COLCELNTRATE HANDLING 4 0.003
Conc. landling Opr. 1 ND 0 0 0 Q
Leader-Helper 1 ND 0 0 0 0
Orz Unlezder 2 0.004 0.006 0.005 0 0 0 0
ELECTROLYTIC
DEPARTHENT
Anode Shop (1) 0
Fabricattion
Cellroon 27 ND
Operator 2 ND 0 0 0 0
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TABLE 24 (Cont)

ELECTROLYTIC ZINC PLANT

NICKEL, CONCENTRATION

. OSHA Standard ACGIH-TLV
: Time Weighted 1.0 mg/w? 1.0 mg/m’
JOB TITLE OR AREA Number RANGE Average Con- No. p4 No. X
of ng/m3 centration Exceed | Exceed | Exceed | Exceed
Samples mg/m3 Std. Std. Std. Std.
Leadran 1 ND 0 0 0 0
Cell Repalr I ND 0 0 0 0
Stripper 9 D 0 Q 0 0
Utilicy Cleanup 1 ND Q Q 0 Q
LEACH DEPARTHENT
Leach ,
Leachran I ND 0 0 0 [0}
Snifc Fareman 0
Operator z ND 0 0 0 0
Mud Mi1l Operator 2 ND o 0 6 0
Burt Filter
Opevator q ND n o0 Fol o\
Reoairman 1 ND n 0 0 ¥o
MAINTEUANCE
Z-) Areca
4aint. Mechanice
daint. MNech. App.
Maint, Rel. For.
Giler
2-2 zrez Malntenance
Yaint. Mechanie
Mechanic Hélper
Oiler
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TABLE 24 (Conc)
ELECTROLYTIC ZINC PLANT
NICKEL CONCENTRATION

OSHA Standard ACGIH-TLV
Time Welghted 1.0 mg/m? 1.0 ng/m3
JOB TITLE OR AREA Number RANGE Average Con- No. x No. 4
of mg/m3 .| centracrion Exceed | Exceed | Exceed | Exceed
Samples mg/m3 Std. Std. Std. Std.
Melting Dept. Maint,
Mechanic (1)
Hechanic Helper (1)
Cellroom Maintenance
Carpenter Foreman
Oiler
Carpenters
Yechanics
Machine Shop
Welder 2 ND [1] i) 0 0
Placksmith (1) 1 0.00) 0 0 ) 0
Machinist Apprentice 1 ND 0 0 Y 4
MELTING DEPARTMENT
Casting (1)
Shifc Foraman 1 ND 0 0 0 0
Melting Dept. Opr. 7 ND 0 0 0 U
Skisning & Ladling 1 ND 0 [1] 0 4
Scrap Furnace Opr. 1 ND 0 0 L4} U
Furnaceren 1 ND 0 0 U u
Alloyer .1 U] 0 U T U
Snipping
Operator 5 RD - 0 0 0
Scaleman 4]
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TABLE 24 (Cont)
ELECTROLYTIC ZINC PLANT
NICKEL CONCENTRATION

OSHA Standard ACGIH-TLV
Time Weighted 1.0 mg/m3 1.0 mg/w?
JOB TITLE OR AREA Number RANGE Average Con- No. b4 No. b 4
of mg/m3 centration Exceed | Exceed | Exceed Exceed
Samples ng/m3 Std. Std. Sed. Std.
PURIFICATION DEPART-
LT 8 ND
Forenan 1 ND 0 0 0 0
Pressran 3 ND 0 0 0 0 -
Operator 1 ND 0 0 0 0
Laborer-Cleanup 2 ND — 0 0 0 [1)
Tenk Hiccer 1 ND 0 0 0 4]
ROASTERS (1) 7 0.003
Operator 2 ~ND 0.021 0.008 0 0 T e
Relper T 0.0599 a 4] U U
Lancer 3 0.002 | 0.006 0.005 0 0 0 0
Boller Operator 0
'adge Operator 1 ND 0 0 0 1)
Pretrcatment Opx.
MAILTELANCE
(Suc=xary) )
Mechanics (1) 11 ND 0.007 D.002 0 0 0 U
Oilers 6 RO~ 0 ) 0 U
Carpanters (1) 12 WD U Y 0 U
Electricians (1) 5 ND 0 0 0 T
Lead Burners S ND 0.004 ~0.002 0 0 [4] .
Yard Crew (1) 12 ND 0 1] LN L]
Metalizer 1 ND o 0 a v
(1) Both Eume and d{st exposurks are cpnaldered| ITkely to occyr for thedse job c[@ﬁltlcat onsg
| or departmentq. | |
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TABLE 25
LEAD SMELTER

Copper Concentration

OSHA Standard ACGIH-TLY
Time Weighted 0.1 mg/m3(fume) 0.2 mg/m3 (funq)
JOB TITLE OR AREA Numbex RANGE Average Con- No. y4 No. X
of wg/m3 centration Exceed Exceed Exceed Exceed
amples mg/m3 Sed. Std. Scd. Sed.
REFINING
Lead Refinery
Reverb Furnace Opr.
Dross Floor Head Opr
Dross Floor Opr. § 0,001-0,035 0.015 0 0 0 0
Overhead Crane Opr. . .
Kerrle Head Opr. 1 0.002 " 0.002 0 0 0 0
Casting and Loading
t‘eigher 0
Casting & Loading
Yelper 0
Head Loader 0 .
Head Casting Opr. 0 kj
Caster & Fork :
Lift Operator 0
Cadmiunm & Silver
& Flectric Furn
Head Operator
(Cd Plt) 0
Operator (Cd PLt) U
Crew Lleader
{(Silver Ref.) 0
Cupel Operator
(Silver Ref.) 0 -
Retort Operator
(S1lver Ref.) 0
Crev Leader
{Hard Lead) 0
Head Opr, (Hatd Lead) U ]
Operator (Hard Lead 0 i
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TABLE 25 (Cont)
LEAD SMELTER

Copper Concentration

OSHA Standard ACGIH-TLV
Time Weighted 0,1 mg/wl(fund) 0.2 mg/m3 (fumd)
JOB TITLE OR AREA Number RANGE Average Con- No. X No. b4
of mg/m3 centration Exceed Exceed Exceed Exceed
Samples ' ng/m3 Std. sed, Std. Std.
MATERIALS RECOVERY _
Acid Plant Opr. 1 <0.001 0 0 0 )
Baghouse Opr. 1 0.017 0 0 U U
Baghouse Service T -
Attendant 1 0.004 o 0 0 o
Baghouse Laborer 6 0.002-0,028 0.015 0 0 0 0
EEfluent Plant Opr. 0
Contract Main
Baghause 1 0.047 0 0 0 0




TABLE 26
ELECTROLYTIC ZINC PLANT
COPPER CONCENTRATION

i OSHA Standgrd ACGIH-TLV
. Time Welghted 1.0 mg/m” (dust) 1.0 mg/m3(dust
JOB TITLE OR AREA Number RANGE Average Con-— No. X No. X
. of ug/m3 cencraﬁion Exceed Exceed Exceed | Exceed
Samples mg/m Std. Std. Std. 5td.
ACID PLANT 2 0.001
Operator-Helper 2 ND 0,003 0.001 0 0 0 0
Foreman 9
BAGCHDUSE & COTTRELL(1) 4 0.016
Operator/Flue
Dus tman 3 0.074 | 0.134 0.112 0 0 0 0
Maintenance 1 0.086 0 0 0 [3]
Foreman 0
CADITGH PLANT (1) 6 0.006
Caster 2 "ND '] O U U
Shifter/Leadman 2 0.005 0.007 0.006 0 0 0 0
Presszan/Gperator 2 0.009 0.010 0.009 0 [1] 0 0
COXCZIUTRATE HANDLING 5 0,106
Conc. Handling Opr. 1 0.61% 0 0 0 L
Leader-ilelpey 1 0.1I48 0 )] ) Y
Ore Unloader k] 0.071 1°0.173 0.171 0 0 0 0
ELECTROLYTIC
DEPARTHERT
Anode Shop (1)
Fabrication 4]
Cellroom
Operatcor 2 ND 0 0 0 0
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TABLE 26 (Cont)

ELECTROLYTIC ZINC PLANT
COPPER CONCENTRATION

OSHA Standard ACGIN-TL
Time Weighted | 1.0 ma/m3 fduat) 1.0 wg/m"(dust)
JOB TITLE OR AREA Number RANGE Average Con- No. 4 No. %
of mg/m3 centratjion Exceed | Exceed | Exceed | Exceed
Samples mg/m Std., Std. std. Std.

Leadman 1 ND 0 0 0 0

Cell Repair 14 ND 0 0 0 0

Stripger 9 ND 0 0 0 0

Utility Cleanup 1 ND 0 0 0 0
LEACR DEPARTMENT

Leach 5 0_00s

Leachman 1 0.002 0 0 0 0

Snift Foreman Q

Cperator 2 0,002 0,004 0.001 i 0 0 0

Ifud 1111 Operator 1 ND 0.016 0,008 Q 1) 0 0
Burt Filter 4 Q.005

Operator 3 ND 9,003 0,003 0 0 0 0

Repairman 1 0,00 0 (VI 0 0
HMAINTENANCE ‘

Z-1 Area

Yaint. Hechanie

Mailnt. ilech. App.

Maint. Rel. For.

Oiler

Z-2 Area Maintenance

Maint. Mechanic —

Machan{e Helper -

Oiler
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TABLE 26 (Cont)

ELECTROYLTIC ZINC PLANT

COPPER CONCENTRATION

" ACGIH-TLV

OSHA Standard
Time Weighted | 1-0 ma/md [duat) | o pg/m3
JOB TITLE OR AREA Number RANGE Average Con- No. 4 No. Z
of mg/m3 centration Exceed | Exceed | Exceed | Exceed
Samples ng/m3 Std. Scd. Std. Std,
Melcing Dept. Maint.
Mechanie (1)
-echanic Kelper (1)
Cellroom Maintenance
Carpencer Foreman
Oiler
Carpenters
Hechanics
Hachine Shop 4 ND
welder 2 ND 0 0 0 0
Blazksaith (1) 1 ND 0 0 0 0
Hachinist Apprencice 1 ND 0 1] 0 0
MELTING DEPARTMENT
Castina (1) 12 0,004
Shifr Foreman 1 0.003 0 0 ~ 0 0
Welcing Vanr. Opr. 7 0.002 | 0.010 0.005 0 0 0 0
Caicnine & Ladiing 1 0.004 0 0 0 0
Scrap Furnace Opr. 1 0.004 0 0 0 0
Furnacenen 1 0.003 0 [1) 0 0
Alicver 1 0.003 [ 0 -0 0
Shlsping 5 0.004
OPEI'a[Ol‘ 5 ND 0.005 U.0U4
Scaleman Y




TABLE 26 (Cont)

ELECTROYLTIC ZINC PLANT

COPPER CONCENTRATION

OSHA Standard ACGIH~TL¥
Time Welghted | 1.0 mg/m3 (dust) |1.0 mg/m3 (dust)
JOB TITLE OR AREA Number RANGE Average Con- No. Z T 3
of mg/m3 centration Exceed Exceed Exceed Exceed
Samples wg/m3 Std. Scd. Std. Std.
PURLIFICATION DEPART-
HENT g 0.018
Forenan 1 0.005 0 0 0 0
Pressran 3 0.015 | 0.038 0.024 0 0 0 1]
Operator 1 0.003 0 0 0 0
Leborer-Cleanup 2 0.005 | 0.038 0.022 0 0 0 U
Tank Hicrer 1 0.007 0 1] U 4]
ROASTERS (1) 7 0.15%6
Operator 2 0.004 | 0.073 U.039 [4) U U 0
Heloer 1 0.792 0 0 0 0
Lancer 3 0.071 | 0.230 0.145 0 0 ) ]
Eciler Operator 0
Y'zZz2 Dperator 1 0.064 0 Y L] ]
Pretreatment Opr.
VALNTENANCE
- r)')
cceenics (1) 11 §.012 7°0.109 0.065 o] 1) U U
Oiiers 6 0.0277| 0.097 0.057 [ U T T
Carpenters (1) 12 ND 0.007 0.002 0 0 0 4]
Electricians (1) 5 0.005 | 0.214 0.057 0 (4] 4] 0
Lead Burners -, 5 0.003 | 0.017 0.009 0 0 [1] U
Yerd Crew (1) 12 0.003 | 0.118 0.035 T 4] 0 U
Meralizer 1 0.032 0 U Y U
(1) Both fume and d&st exposurps are cpnsidered| Iikely to oceqr for these job clasalilcatfona
or departmenys. | |




TABLE 27

SEQUENTIAL
Tme | Pb | Cd | Za Mo | Sb .y Cu_+ GCo  { As 1
ARFA Bepin ! mg/m3 ; m;:{/m3 ’ mg/m:;ﬁ&g/m3 rng/m3 ‘lﬁmg/m:‘ mg/m3 mg/m3 !
Blast Furnace | 10:30 | .023 ; <00L | .07 | <001 | .042 ! <001 ! <002 | b
12:30 015 § <001 { 012 | <01 | <012 i <001 ! <002
2:30 .02 | <00l ! .007 | <001 | <012 | <001 ; <002 l
4:30 | .015 <001 '.018 | <001 | <012 <001 ° <002 | j
6:30 % .02 % <001 : .008 ; <001 ' <012 | <001 ' <002 i i
8:30 | .02 | <OOL [ .020 <001 <012 <001 <002 ; 5
10:30  © .012 © <001 <002 <00l | <012 <001 <002 i
12:30 | .012 . <001  .005 <00l <012 <00l <002 :
2:30 . .05 .<00L  .008 <001 <012 <001 <002 f
4130 ' .003 <00l <002 <001 <012  <00L <002 :
6:30 .02 <001 .013 <001 - <012 <001 <002 ‘
8:30 .005 <00l  .005 <001 <012 <00l <002

9



TABLE 27 (Comt.) -

SEQUENTTAL
Time pb_ | cd_ ' 2zn  m sb Cu Co as
AREA Begin pg/m’  og/md pg/wd  mg/m3 mg/o’ og/md  og/od | og/e’
Fuming Furnace | 11:30 .00s <001 005 <001  <Ol12 <001 <002
1:30 .037 | <001  .018 <00l <012 <001 <002
3:30 0325 ! .005  .102 <001 - <012 <00l <002
5:30 312 . .007  .272 013 <012 .003 : <002
7:30 .187 | .01 162 - <001 ; <012  .003 | <002
9:30 .03 <001 | .055 <001 l <012 <001 <002 |
11:30 .03 001 | .062 . <001 | <012 <001 : <002 |
1:30 .887 | .003 | 7.88 . .415 D cor2 045 i .018 :
3:30 096 | .003 | .167 : <001 ] <012 j <001 | <002 ‘
5:30 .102 <001 092 | <001 1 <012 1 <001 <002
7:30 083 | <oor | .053 | <001 ' <012 : <001 | <002 !
i 9:30 .012 | <001 | .013 | <001 ' <012 ‘, <001 | <002 !

| 2.6

e e e 4 e —————



TABLE 27 (Cont.)

SEQUENTIAL

Time Pb ' Cd 1 Zn As
AREA Begin mg/m3  mg/m3 og/m3  mg/m3
Lead Refinery 11:10 am 0.004
Upstairs 1:10 pm ! 0.004
11:10 am 11/18 | 3:10 pm : 0.004
11:10 am 11/19 | 5:10 : 0.007
7:10 <0.001
9:10 <0.001
11:10 |<0.001
| 1:10 am 0.003
[ 3:10 ; ‘ 0.010
D s:0 | E 0.005
_7:10 <0.001
001

9:10

|

<0.



TABLE 27 (Conc.)

SEQUENTIAL
Time I | dd ] Za As
AREA Begin | wg/m3 1 mg/m3 ng/m3 . mg/m3
Blagt Furnace | 11:41 am <0.001
11/17/75 1:41 pm <0.001
3:41 " | <0.001
S5:41 i 0.007
7:41 \ Missing
9:41 i 0.002
11:41 E - <0.001
1:41 am . = <0.001
3:41 : : { <0.001
5:41 ? P 0.003
7:41 f i «0.001
9:41 : 0.003

[ ¥EN



TABLE 27 (Cont.)

SEQUENTIAL
Time Pb cd _ T Zn _ T A3 |
AREA Begin mg/m wg/a> | 98/m3 mg/m3
Dryhouse 11:10 | .212 .005 i .10 i
11/16/75 1:18 046 ,002 | .035
3:10 | .062 002 | .048 :
5:10 .254 004 1 .426 3
7:10 .04l 001 | .o018
9:10 ' .427 .007 . .168
11:10 ! .029 .002 . .021
1:10 | .311 005 L1164
3:10 ¢ .113 006 .04
5:10  .109 .002 052
7:10  .079 .002  .036

|22




TABLE 27 (Cont.) ,

SEQUENTIAL
1 Time Pb cd Zn As 1
AREA Begin W ng/w3| mg/md | mg/m3| mg/md
Lead Refimery | 11:41 ] <0.001
Downstairs 1:41 pm . <0.001
11141 am 1/19 | 3:41 | <0.001
5.41 ! ' <0.001
7141 | <0.001
9:41 ; ! <0.001
11:41 | ' : <0.001
1:41 \l | €0.001
3:41 : : ; <0.001
5:41 | | <0.001
7:41 ' § <0001
g:41 ' f <0.001 |

kGl



TABLE 2B
ELECTROYLTIC ZINC PLANT
TOTAL PARTICULATE CONCENTRATION

Tiwe Weighted

JOB TITLE OR AREA Number RANGE Average Con-
of ng/m3 centration
Samples ng/m>
ACID PLANT
Operator-Helper
Foreman
BAGHOUSE & COTTRELL(1)
Operator/Flue 495.000 518.200 506. 600
Dus tman
Maintenance 1 27.200
Foreman
CADMIUM PLANT (1)
Caster
Shifter/Leadman L 3.870
Pressman/Operator
CONCENTRATE HANDLING 4 33.175
Conc. Handling Opr. 1 2,810
Leader-~lielper 1 35.500
Ore Unloader 2 47.200°
ELECTROLYTIC :
DEPARTMENT
Anode Shap (1)
Pabrication
Callroom
Operator




TABLE 28 (Cont)
ELECTROYLTIC ZINC PLANT
TOTAL PARTICULATE CONCENTRATION

Time Weighted

JOB TITLE OR AREA Number RANGE Average Con-
of mg/m3 centration
Samples ng/m3
Leadman
Cell Repair
Scripper

Utility Cleanup

LEACH DEPARTMENT o

Leach

Leachman

Shift Foreman

Operator

Mud Mill Operator

Burt Fllter

Operator

Repairman

MAINTENANCE

Z-1 Aresn

Maint. Mechanic

Maint. Mech. App.

Maint. Rel. For.

Oiler

Z-2 Area Maintenarnce

Maint. Mechanic

Mechanic Helper

Oiler

| AG




TABLE 28 (Cont)
ELECTROLYTIC ZINC PLANT
TOTAL PABIICULATE éONCENTRATION

2

Time Weighted

JOB TITLE OR AREA Number RANGE Average Con-~
of mg/m3 centration
Samples mg/m3

Melcing Dept., Mainc.

Mechanic (1)

Mechanic Helper (1)

Cellroom Maintenance

Carpenter Foreman

Qilerx

Carpenters

Mechanics

Machine Shop

Welder

Blacksmith (1) 1 1.830

Machinist Apprentice

MELTING DEPARTMENT

Casting (1) 12 10.903
" Shift Foreman 1 2.480
Melting Dept. Opr. 7 3.730 | 32.350 14.7347
Skimning & Ladling 1 4.870
Scrap Furnace Opr. 1 10.010
Furnacemen 1 1.520
Alloyer 1 11,130
Shipping
Qperator 5 0.410 | 1.420 1,072
Scaleman
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TABLE 28 (Cont)
ELECTROLYTIC ZINC PLANT
TOTAL PARTICULATE CONCENTRATION

Time Weighcred

JOB TITLE OR AREA Number RANGE Average Con-
of centration
Samples

PURIFICATION DEPART-
MENT

Foreman

Pressman

MAINTENANCE MECHANIC 1 4,200

Laborer-Cleanup

‘Tank Hitter

ROASTERS (1) / 77.513
Operator L 15.600 [48.000 33,800
Helper 1 | 327.750
Lancer 3 14,200 |68.640 41.246
Boiler Operator
Vedge Operator 1 23.500
Pretreatment Opr. -

MAINTENANCE

{Summary)

Mechanics (1) 7 1.430 | 34.100 17.119

Oilers

Carpenters (1) 3 2.000 4.010 2.673

Electricians (1)

Lead Burners [ 1.100 4.370 1.570

Yard Crew (1) 2 17.700 | 19.800 18.75

Metalizer 1 j 2.790

(1) Both fume and dust exposures|[are consfjdered llkely to occur
Tor these job classificacigas or deparrtmenty.
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Respirable -~ Non-Respirable
(Area Samples)

DATE JOB DESCRIPTION Pb3 Cd3 Zn3 ZnO3 Sb Co Cu Mn Ni 1| Particulate
SAMPLED (LOCATION) mg/m mg/m mg/m mg /m mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3
10-09-75 Cadmium Plant (Toeal)] .013 | .092| .044| .055[ ND KD ND ND ND -~
10-09-75 Cadmium Plant Near

Caster (Respirable) ND .010 .009 011 ND ND ND ND ND -
10~07-75 Melting Dept. (Total)| ND ND 5.500 | 6.800 ND ND ND .010 ND 7.830
10-07-175 Meltinpg Dept. .

Respirable) ND ND .526 .654 ND ND ND ND ND .780
10-08-75 Roaater #5 2nd Floor '

» (Tocal) 1.041 .15) | 19.411 | 24,263 .026 ‘ND - .088 .047 ND 2B.570

10-08-75 Roaster #5 2nd Flogot

(Respirable) L1644 .055 | 3.588 | 4.485 .037 ND .019 .005 ND 8,413
10~08—75- 0l1d Roaster Bldg-

. Lansing Floor (Total) .292 .028 | 4.369 5.461] .040 ND .030 .025 ND 5.201
10-08-75 01d Roaster Bldg-

Langing Floor
(Respirable) .028 ND . 140 175 .008 ND ND .003 ND .36

. e rwm— = ) mpmym ¢
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AIREORNE CONUENLIKRLLUNYD U DAL GUNZIUSA v a w
EATING AREAS

563 DESCRIPTION
(LOCATI10M)

Pb
mglm3

c3
mg/m3

2n0
mg/m3

Sb
mg/m3

Ca
mglm3

Cu
mg/m3

mg/u3

11-15,16-75

Conczol Room 11~15 and

11-146-753

. .067

.006

1.144

11-15,16-175

5 Roaster - Cperators Con-

trol Roco Saquentilal Samples

cnliected 11-15,16-75

.051

.004

.804

11-15,16~7

v

23 Reascer ~ Operators Con-—

trel Xoon Sequential Samples

collsczea 11-15,16-75

.038

.004

.606

21-15,16-175

#5 Roaster -~ @perarors Con-

trol Roon’ Sequenclal Samples

callected 11-15,16-75

054

004

.913

#5 roaster - Operators Con-

czol Raca Daguanclal Samples
1

cellecead 11-13,16-78

.033

.003

15 Ranszer - Oparzatozs Con-

trel fieen Scquential Samples

coliacted 11-135,16-75

,004

.606

.041

— | | e s
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SAB LM VNI W IIE Wi P Y vty = s

EATING AREAS +

DATE JOB DESCRIPTION Pb3 Cda 2“03 S ) C°3 cu3 Nn3 Ns3
SAPLED {LOCATION) ng/m mg/m mg/m ng/m ng/m og/m mg/n zg/u
10-03-75 | Botler Rocm Lunch Room .105 .013 1.500 ND HD .060 047 Xp
10-09-75 Luach & Onerator Roon
(Leachh Departzant) ND ND .081 ND ND .002 .007 \D
2G-65-15 Burg rilcer Work Dask Area ND ND . 237 HD ND .004 . 005 %D
16-39-173 Sure Filcer Repalr Dog llouse .052 ND .302 ND ND .004 .005 \D
10-63-75 purlficacrion Lunch Roonm ND ND .129 - ND ND 004 .002 \D
10-09-23 Purlilcation-Operator Room .029 KD .143 ND ND .021 \ND v =D
16-0%-73 Huc i1l Operator Dog llouse .322 .009 . 894 HD ND .020 o 041 k)
iN-89-73 Czdnium 2lant Lunch Room ND .004 .01S tiD ND ND ND XD
10-02-73 “elting Department Lunch Room ND ND 1.200 ND " ND ,002 .007 wD
10-07-25 Shinplng Deparcment Lunch Rm. D D .052 KD ND .003 .602 X2
19-45-73 1 C&al Dezarcimane Lunch Room ND ND .026 RD ND KD .002 b
15-07-75 Cargencer Shop Lunch Room ND ND .029 ND ND ND KD XD
10-07-175 Cene. Hardling Lunkh Room 126 .008 1.5600 np KD .014 .C08 XD
10-07-75 #3 Rozster Lunch Room .337 .031 6.000 ND KD 028 o) xe
Lo=57-173 {Clé nozsrer Lunch—?col—uork 100 I .009 2.900 ND ND .009 .043 .00k
16-07-75 0ld Rcascer Control Raoom _
ich Fleor ‘ .096 .009 1.900 ND ND .009 ' .014 R
13-07-73 | G1¢ zoascer Lunchroant -
Pind Tluov _ .096 .009 1.700 XD D .003 016 a0
12-00-75 | Precrzatiant Lunch' Room .014 IiD .087 ND ND D XD )]
10-37-75% {Acid 2lant Lunch Room XD Rt .120 ND XD \D .0J2 X2
1.-37-72 !i_.'.':..‘: Zhss Lunch Room ND ki 036 XD XD K] ¥ s
|
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ALYHURNE CUNLE&-RALLIUAD e

ML AN Meat e

EATING ARZAS

DR JO2 DESCRIPTION Pb3 Cd3 T— Zn03 Sb 3 C63 Cu3 }h3 X13
SN2LED (LOCATION) ng/m mg/m og/m og/m mg/m ng/m cg/m ng/m

I
11-32-25 |Carpcnt:r Snop Luunch Raom .019 ND .0b6
11-13-75 EPipefiiiers Lunch Qoon .026 .001 L 146
11-14-175 llelghmasters Office 015 .009 .062
11-14-75 Zinc Plant Planning Office .041 .00 | .055
11-15-73 Cel) Depe, Tool Room: 074 .001 .050Q
1i-14-73 lasezant cf Main GEfice Bldg.

Zinc Planc , .034 .001 s
11-19-75 “iachice Shop Lunch Room 0.017 ND 089 .110
11-19-75 talzing Dept Lunch Room 0.010 ND 435 540 |
11-13,18-75 0ld Roasrer Lunch Room ,030 .001 .361
11-15,16~75 Floar 2-Sequencial Samplea ,022 .002 .274
11-15,16-73 Collaczad 11-15 and \11-16-75 .019 .001 .32]
11-13,16-75 | Collactaed 11-15 and 11-16-75 .030 .001 . 34)
11-15,16-175 Collecred 11-15 and 11-16-75 .022 .001 .512
11-15,16-75 |Co}lectad 11-15 and 11-16-735 .031 .002 .535
i1-15,16-75 | Sequenctizl Samalces Collected .030 .001 .0345
1L-15,16-75 in rthe 0ld Roaster :4ch Floor .113 .008 1.220
11-15,16-75 [ Control 2oom 11-1$5 and

11-16-75 .030 .002 427

10-15,18-23 | Cuntro)l Room 11-15 and

| 11-16-75 .034 .002 .570
11-15,16-75 [Concrol Rooa 11-15 and

11-16-75 .04 004 684
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TABLE 31
ATREORNE CONCENTRACTIONS OF METAL CONTAMINANTS
(MISCELLANEOUS AREA SAYTLES)

e e .

Part
Sarple ssmple | mg/md | mg/m® | mg/m® | mg/md | ca/nd | mg/m3 | mg/ed | mpsnd | i pg/c?
Cascription Nurher | Ldad | Cadmium | 2ZnO Sh Mn Co Cu ni mg/ad Fe
M ! -
Lead Holtine Rrea 0.304 ND 0.052 0.024 0.0655 1D 0.0386 I ND
Lesd ieltjpg Ares 0.335 ND 0.050 | ND 0.050 ND | 0.022 ND ]
tezd velting Arga 0;513 ND 0.726 | 0.055 | 0.077 ND | 0.040 ND
[’agcalne Shoo 6 fr. from 0.034 0.014 0.184 0.129
‘ exhaust ver=ilated grinderx
ttuar small tool grirder at 0.048 0.002 0.261 0.231
rast “Wall of nachine‘shop . o
Near scrap furnace 0.070 ND 8,820
vasy dvoes plrex 0.066 ND 4,305
tnade yepair .137 ND .056 ND .093 ND .0o8 ND
“ear Shearing Machine .210 . 001 .074
10-10-175 aouth end of .011 ND -048 .060 ND ND ND ND ,
Dry House
LO-1¢-75 Morth end of .017 ND .092 114 ND KD ND ND '
Oryv _licuse ‘
11-12-75 North end of .038 ND .071 .088
Dry House
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x,AIRBORNE CONCENTRACTIONS OF METAL CONTAMINANTS

(MISCELLANEQUS AREZA S.MPLES)

Parc '
Saxple - Sample | mg/m3 mglm3 mg/m3 | mg/m3 | ma/m3 ng/m3 mg/m3 mg/x We ng/o
Description Number | Lead Cadmium Zno Sb Ma Co | Cu N rg/a3 Fe
_ i T
11-12-75 South epd of ' .038 ND .051 I

.063

Dry House




TALLE 32

ELECTROLYTIC ZING PLANT
AREA SAIPLES COLLECTED WITH A SEQUENTIAL SAMPLER
CONTAMINANT CONCENTRATION mg/mn3

Simsla Cample nz2/ad ng/al mg/a? ng /w3 xr.g/m3 mg/m3 m:;/n3 mg/n3 Part Wt
Jeszriprian Nuzher Lead Cadmium | 2n0 b Ma Co Cu h3t cg/a]
Scacernzial sa.oles 191 .013 3.87 ND .023 ND .021 ND 5.726
syllemman 3tz hr .103 .01l 2.05% D .009 D _012 NG 3.502
srrzling innarvals .357 .0313 5.94 ND .025 ND .025 ND 5.635—
on the Larsing floar .374 .03 7.95 HD .032 ND .028 ND 10.455
of tre Cld Zsaster .129 .016 3.80 ND .018 ND .018 KD 5.482
2:i3. 10-2-75 140 .033 6.67 ND .026 ND .030 . KD 5.367
.552 .052 11.87 ND .045 ND .049 kD 16.129
. 250 .025 4.90 ND .021 ND .025 ND 6.812-
| . 443 .045 a.51 ND .035 ND .038 D 12.169
i .150 .0l8 3.52 ND .016 ND .019 D . 5.323
448 .043 8.82 ND .036 ND .040 ND -12.274
, .691 664 | 14.15 ND .060 ND 060 NO 19.33
]
|
l
l
| ' |
i
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AREA SAMPLES COLLECTED WITH A SEQUENTTAL SAMPLER

ARSENIC CONCENTRATION mg/m3

Sample Description:

#5 Roaster Bldg outside operators shack 2nd floor.

Samples collected at

2 hr sampling intervals at 4.8 liters per minute 10-6-75

Sample Number

21
#2
43
74
45
b6
a7
78
a9
410
71l
f12

mg/n’ Araenic

0.005
0.012
0.004
0.009
0.009
0.005
0.005
0.006
0.003
0.002
0.008
0.007
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SULFATE CONCENTRATIOX ng/a

SAMPLE CONCENTRATION

DESCRIPTION m3/md COMMENTS
Lelid Pilant Luench Roaa ) XD 7 hr sanole
[Lcecn J&p€. RERY coalral room 0.33 7 hr samnle
durc Filter area - 0.18 7 he sample
Cadziun clanc area - 0.21 7 hr sanple
“urifizarion ared ) 0.30 1 hr sample .
i3 Roaster Bldg-outside operators shack 3rd floor
11-12-75 outside oparatera shack 3rd floor 0.20 24 hr sample
L1-17-75 oucside operacors shack Jrd floor © 0,15 24 hr sanplé.
[Li-19-73 oucsice cperators shack 3rd floor ) 0.13 24 hr sample
%5 Roaster Bldg-inside operators shack
11-11-75 inside operators shack . 0.18 23 hr sample
11-13-7% iuside opcrators shack 0.03 24 hr somple
[L11-18-75 inside opzrarors shack 0.04 24 hr sample
|ll—20-75 irside aoerators shack : 0.05 24 hr sample
Iclé fezscer Lldz-Leh Floor Operators Shack (ourside)
_=1.-73 Z4Z:h ilocr Opceraccrs Shack (oucrside) 0,860 24 hr scrple
11-12-75 4cth floor Operatora Shack (ocutside) .094 24 hr sample
11-13-75 4vh Eloor Operators Shack (outside) .1.15 24 hr sazple
11-17-75 4<h floor Operztory Shack (oucside) i 0.84 24 hr sazple
Old Rsascer Bldg-2rnd flooy outside Lunch Room
11-11-75 2nd floor outside lunch room .042 24 hr szople
11-12-73 Znd {loar outsida lunch roon . 0.34 24 hr gazple
11-1€~-753 2ad floaor outside lunch roon 0.03 24 hrlsampla
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SULFATE CONLEXLAALaun wipsm

I SAARLE CONCENTRATION T

| DESCRIFTION mng/rd COMENTS
Old Razzter Dléy-2nd floor inzide lunch room

par=ihell o 2t fioor ingide lumch cogn 0.08 24 hr sample
11-17-75 2nd floor insida lunch room 0.15 24 hr aample




TABLE 35
SULFUR DIOXIDE IN AIR COMCENTRATIONS

- SAMPLE ) [
FIELD VOLUME ) : : PPN
DATE NUMBER LITERS : DESCRIPTION '

w
(=]
N

11-11-75 TK1 i 120 Sequential Sampler collected at two
" TX2 “ hour sampling intervals at one liter
. TK3 " per minute at Mo. 5 Roaster Bldg.

" TK4 " Inside Operator's Shack - 3rd floor
" TKS 1] n

n TKE [ »
n T K7 [ . n

(1} TKg " 18 I
n TKIO u " A
(1} TKI 1 " 1
L TKI 2 1 it

OOQO0O 00O O0OO0OMNO
v s . b e e s s s .

11-13-75 K-1 " "
[ K_z " N

" K-4 ) n i
1} K-s n "
" K_6 u n
n K_ 7 " n
" K-a N n
18 K-g ] "
“ K—" 10 " nu
" K-11 " "
n K_lz " "

11-18-75 K2-25 " "

" Kz_zs " "
(] K2_2‘7 1} ) n
1 Kz_za 1t "
" K2‘29 L1} I.O
1] K2'30 n "
"n K2_31 ] "
u K2_32 H "
" K2-33 " - ]
" K2'35 " it
N X K2-36 " n

OCOOO0OO0O O r--rNyWn —
€ 1 e e e v s PR

LIS ROy ] .

hlGiLHiiUnG;UD;JU1UJhJ \JU\“)\4\4~4CJODEhUD‘>rﬂ AP ONTIWABOEONWM

HEOFR~-S00000
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TABLE 35 (Cont.)

SULFUR DIOXIDE IN AIR CONCENTRATIONS

DATE

FIELD
NUMBER

SAMPLE

VOLUME
CITERS

DESCRIPT 10N

PPM

wy
o
N

11-%2—75

§§§§§§§ﬁ§§§
R~ O@NON A WN -

>

SR
DO
— -
wrn

Sequential samples

per minute at No.
outside operator's

collected at two

hour sampling intervals at one liter

5 Roaster Bldg.
shack - 3rd floor

—
BN W N O U W L LS e
e e e .

:3(11

NN EOWLINY ATOYOY W
a » » = A e P

—

-
HOFHOMNOWNWLWHNDW
’ D )

*

ONLBWERABNIDUN NWHNPRODNNNDLN~BATRDURI~UNO 0
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TABLE 35 (Cont.)
SULFUR DIOXIDE IN AIR CONCENTRATIONS

O MONNW gosg

ooooooo

2119292 1160

n

Lost in Shipp

= 3 22 =5 =2z = = 3

11-19-75

4243714343

0000010000

B



TARLE 35 (Cont.) .

SULFUR DIOXIDE IN ATR CONCENTRATIOM

FIELD
NUMBER

SAMPLE
VOLUME
LITERS

DESCRIPTION

v o
oo
N X

D2-1
02-2
02-3
D2-4
D2-5
D2-6
D2-7
02-8
D2-9
D2-10
02-11
D2-12
D2-13
D2-14
D2-15
02-16
D2-17
D2-18
D2-19
D2-20
02-21
D2-22
02-23
DZ-24

0-13
D-14
0-15
D-16
0-17
D-18
0-19
D-20
0-21
D-22
D-23
D-24

120

Sequential samples collected at two
hour sampling intervals at the old
Roaster B1dg. inside Lunchroom, 2nd
floor

ot

— OO~ NOQOoOOoO—r OO0 QOFWHE H =L = =S QR =L WIS NDWOW B O S WO L
e 6. e & A > s = b s s s . s < v e a4
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ougﬂmbmwmmmw WOAOONFNNARNTWNONWODUONOROAN®
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TABLE 35 (Cont.)

SULFUR DIOXIDE IN AIR CONCENTRATIONS

FIELD
NUMBER

SAMPLE

VOLUME
CITERS

DESCRIPTION

w
(=]
N

T01
102
TD3
D4

- TDS

706
TD7
D8
T09
T010
D11
TD12

[} 1

I L
W oo~

DOCUDOoOOoDULDODOOOO
O, &
N - O

D2-25
02-26
D2-27
D2-28
D2-29
02-30
D2-31
D2-32
D2-33
p2-34
D2-35
D2-36

120
()

Sequential samples collected at two
hour sampling intervals at one liter
per minute at the 01d Roaster Bldg.
outside Lunchroom-Operator's Shack

complex - 2nd f1ooﬁ

—
BN D

AOONNWN O 0N O

— et b Pk

0D -
[ =S I8 - ]
M .

NN PWADOLRONG WNANNN

—

e L
’

A
LWPeWWaeO LAWWN— OO
) R I ] » .
QUL

. ‘,{}}
VWOVLWOWD=

145

9

pPM

A —



TABLE 356 (Cont.)

SULFUR DIOXIDE IN ATR CONCENTRATIGNS

SAMPLE

FIELD VOLUME PPM

DATE NUMBER LiTERS DESCRIPTION S0,
11-11-75 TC1 120 Sequentfal samples collected at two 6.8
" TC2 Y hour intervals at one 1iter per 2.9
" TC3 " minute at the 01d Roaster 81dg. 2.4
* TC4 " outside Operator's Shack - 4th floor 6.8
» 1CS n " 17.2
“ TC6 N " 39.5
" TCY " u 3.5
n Tca n " 39.8
" TC9 " " 9.6
. TC10 M " 17.9
" TC11 “ " 14.0
n Tc12 " (1] 30.0
11-12-75 c2-1 " " 6.2
" cz_z i " 4-4
" C2‘3 " " 11.4
" C2-4 0 " 16.8
" C2-5 " " 13.8
" C2_6 v n 36.8
" C2-7 " " 13.6
n £2-8 u " 40.8
" €2-9 n " 28.6
" c2-10 " " 17.8
u cz_ll " " 2.8
" c2-12 n " 3.0
11-13-75 C-1 " " 3.6
n C-Z n " 11.7
" c-3 " " 13.0
" C-4 " W 14.6
" C-5 " u 51.7
n C-6 " " 46-8
u c_7 " " 35.2.
" c-8 " y 36.1
: c-9 L " 8.4
" c-10 b " 8.3
" c-11 " “ 32.0
o C-12 n " 8.8




TABLE 35 (Cont.)
SULFUR DIOXIDE IN AIR CONCENTRATIONS

€2-13 " o
C2-14 “ "
€2-15 " .
C2-16 “ o
c2-17 " "
c2-18 " u
c2-19 " "
€2-20 : - z
c2-21 " ’
c2-22 u n
c2-23 " "
C2-24 " !

c-13 n !
c-14 u .
c-15 n "
c-16 . u
c-17 " "
c-18 u .
c-19 n w
c-20 " "
c-21 " !
C-22 " :
c-23 u ]
c-24 " :

€2-25 " “
C2-26 " u
c2-27 " "
€2-28 " "
€2-29 " "
€2-30 ! "
C2-31 " n
£2-32 " ) “
C2-33 " o
C2-34 " "
€2-35 " u
£2-36 " "

K-25 " "
K~26 " “
K-27 ! "
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TABLE 35 (Cont.)
SULFUR DIOXIDE IN AIR CONCENTRATIONS
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TABLE 35 (Cont.)

SULFUR DIOXIDE IN AIR CONCEMTRATIONS

SAMPLE

FIELD VOLUME ) PPM
DATE NUMBER LCTTERS DESCRIPTION SQo
11-18-75 A-1 277 Personal Sample - 01d Roaster Bldg. 2.3
11-17-75 AS-1 233 Anode Shack near locker <0.1
11-17-75 MD-1 233 Melting Department near Sheppard P.G. 0.1

Casting Machine
11-17-7% SD-1 198 Shipping Department 0.1
11-18-75 XS0 701 Center of Concentrate Handling Dept. 1.0
“ K81 ! Concentrate Handling Operator's Shack 0.2
" K92 478 Center Concentrate Hand1ling Building 0.7
11-20-75 106 29 Baghouse Operator - Roaster #5 11.7
11-18-75 101 410 Acid Plant Lunchroom 10.7
" 102 405 Leech Area Near Cantrol 0.5
" 103 400 Burt Filter Area 0.5
" 104 405 Purification Area 3.7
" 105 395 Cadmium Plant Area 0.6
11-20-75 106 30 11.7

Baghouse Operator Roaster #5

1




TABLEA35 (Cont.)
SULFUR DIOXIDE CONCENTRATIONS™

. PPM
DATE TIME LOCATION 503
ROASTER #5
10/7/75 11:25 a.m. Ground Floor 0
“ 11:43 a.m. 2nd Floor 0
" 11:48 a.m. 2.5 Floor, Open Area, Outside Shack 5+
. 11:53 a.m. 2.5 floor, Open Area, Qutside Shack 1
" 11:58 a.m.. ird Floar, General Area 0
" 12:04 p.m. 4th Floor, General Area . 0
" 12:10 p.m. 5th Floor, General Area 0
OLD ROASTER BUILDING
10/7/75 12:30 p.m. Ground Floor (B81ns) 0
" 12:45 p.m. 2nd Floor 2
" 12:50 p.m. Lansing Floor 20+
. 12:55 p.m Lansing Floor 20+

*302 concentrations were determined with Orager Indicator Tubes.
**Industrial Hygienist had to cease sampling because of extreme eye irritation.

(48




TABLE 35 (Cenc.)
SULFUR DIOXIDE -CONCENTRATIONS

’ PP
DATE TIME LOCATION N¢)
|
| OLD ROASTER BUILDING:
i 10/8/75 12:15 p.m. Lansing Floor 3
- " 12:20 p.m. 4th Floar 10
| " 12:25 p.m. 6th Floor - Along Conveyor 20+
| " . 12:30 p.m. " 20+
oo 12:35 p.m. » 20+
’ " 12:41 p.m. s 4th Floor 12
H 12:47 p.m. Lansing Floor 9
| " 12:52 p.m. " 175%**
’ " 12:55% p.m. " 110%**
| 11/18/75 11:45 p.m. 4th floor 3
| " 11:55 a.m. " 2
| " 12:05 p.m. “ 2
" 12:15 p.m. " 3
" 12:20 p.m. " 6
“ 12:25 p.m. " 2
" 12:40 p.m. " 2
" 12:55 p.m. " 25 4ixx
u 1:08 p.m. " 3
“ 1:15 p.m. " 10

wrindustrial hygienist wore full facepiece respiratory protection to
prevent eye irritation.

UELH




Air Ceneentratiens of Sulfuric 2::if Yist (Avaa Sarsls:

7)

TABLE 36

FIELD K4 SO,
DATZ . HUNBER TISZEIPTION mz/3
y
10-c3-7sS Asen Cell Zgeom - 22> Call SQ Unics 2 | l.8
AB2S " " " " ' wor 1.8
A570 oo LT 1.4
AST7L oo ooy 1.3
AS8S " v " “ 110 e i 1.¢
AS76 hoo wooomomomon 2.5
AS67 o A 1 L 1.¢
&610 " ! " " " .. i 1.3
Zeaan = 1.7 :
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TABLE 37

Air ConozmTrasilng of Sulifcric acid Misst

TIME
NEIGHTED
AVERAGE
FTELD H,S04
DATE ITJBER CISCAIPTICN ng/m-
10-05-75 559 Z2ll roon opzrator 0.4
633 Strigper 0.5
560 ' Soipper 0.6
6usS 21l repair 0.4
835 - Stzipper d.6
644 ‘ _ Zell repair 0.5
Say : S<-ippar 0.6
587 Stripper 0.4
© 583 Seripper 0.3
Mean. = 0.5
11-13-75 1832 : Ze.l repair 1.6
1783 Zall repair 0.9
1875 : Zail room cleznup 0.4
1761 . Zell repair 0.5
1771 $zrizger 1.1
1685 \ S<oizper . 0.8
1873 ! 221l room BIdzman 0.9
£1738 . ItTizpes- 0.1
L1777 ‘ Zall repair 0.7
A1653 ! 3t=izper l 0.8
Al€6L f Ixl1 rooc cgsrater ; 0.8
; ArTTS i Zall pepair ] 0.9
’r Mean = 0.8 i
1 : ]




DATE

Air Concentrations of Sulfiri: icid 'ist (Saquential Samples)

FIELD
NOMBER

TABLE 38

CZSCRIPTICN

11/11-12/7S

11/12-13/75

11/13-14/75

11/14-15/78

11/15-17/75

Al1639
Al6G5
AlBL)
ALE4H3
ALENY
A1647

A1756

A1722
Al731
AL745
A7
Al7u4)

Ax2727
Al622
Al1615
A1729
A)623
Al737

A1178
A1189
A1lE2
A1197
Al1624%
Al60S
"AL607
Al672
Axlal
Al1610
Al671

Al666

Sequential sarclas csliacted near cell 8, unit S,
cell room - sam3ling started at 11:00 a.m. on
1/11/75 and stopza< 1./12/75 at 11:00 a.m.

Samples were lost wihan werknan sprayed sampler
with a hose

Sama location as adc-e

Same location 23 z:cva

‘Sare location =s z:c-e

(NOTE: The powar wzs zum Novemder luth to
6 units 222 levacbhar lE3h to S units)

_— .-
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_ Adr Concentratiens of Suliri: izid HMist (Sequential Samples)

- FIELD
CATE NUMRER

TABLE 38 (Cont.)

TISCAIPTION

11/17-18/75 All93
All72
All90
All8y
A1135
Al182

11/1B-19/75 AD1OL
AD102
AD103

AD10S
AD106

11/19-20/75 AL8kO
A1633
A1662
Al656
Als5e8
Al661L

ADlOy

Saquential samplzs collected near cell 8, uaiv 5,
11:50 a.m. o

cell rooo - samz-ilizz started at

11/11/75 and stecds2£ 11/12/75 ar 11:00 a.=.

Same location as zxgve

Same locaticn as a-cvs

Mean for all Saz:=2n:iz22 Samplas

= 1.9

.
WwWwFooN

WRHPMWN
H




hot

GLIKUULEN DIVALDLE, ULUL,

Aled KA MYZ LUNCLENLIUNL LUV

(Determined with Draeger Indicator Tubea)

Tets /e

39

CONCENTRATION

OLTE COMIAMINANT LOCATION PPN
-18-73 Nltrogen Dloxide Corrrell Room 1.0
10-18-75 Nicrogen Dloxide Corrrell Room 1.0
13-1€-75% Nitrozen Dioxide Cottrell Room 1.0
16-18-73 Wltrogzen Dioxide Cottrell Room 1.0
W-13-713 O:one Coctrell Roon ND
19-:8-75 Ozone Coctrell Room ND
1W-12-73 Ozone Cottra21l Room ND
~0-1%-73 8zcone Cocrrell Room ND
10-323-25 Arsine Purif{cation Area NOD |
10-12-75 Arsine Purification Area - ND
in-i6-73 Arsine Pur{flcotinn Area ND
16-££-75 Arsine Purification Area ND
19-12-735 Arsine Leach Department ND
510~13—7, Austina Leach Deparcoment ND
PI0-iE-73 |Arstna Leach Department ND
10-1&-173 Arslna Lesch Department ¥D
10-1£-75 Arsine Durt Ff{lter Area 5D
1G-18-73 Arsine Burc F{lcar Area ND
L0~33-73 Arsina Buvr Filcer Area ND
10-15-73 Arsine Durt Filter Area ND
110-18-75 | Azalne [Cadmiug Plant Np
1-10-73 | Arutne Cadaiuva Plant Hp
10-18&-125 | Araine . Cadmium Plantc ND
10-16~75 Arsaina Cadnium Plant" ND




TABLE 40

LUNCH ROOMS
ARFA Pb Ccd As 4.3
_ma/m’ ng/w3 | mg/m> ;J,mg/mJ
C & Loading <0.001
. <228
Silver <0.001
.024
Train Crew .105 027 .006
<033 .
High Line .216 056 .004
046
-OPP 234 .067 .004
211
Materials Recov. .229 ,048 .016
.037
5=4 -133 .041 <002
049 .012 <002
.158
Cd Plet. .048
Lurgl .165
Pb Ret. .075
Blact. 3.043
S-3 4466
Effluent <126
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APPENDIX A

JOB DICTIONARY



85T

CODE

JOB DESCRIPTION

JOB TITLE

FUNCTION

o

Millman

Flotation Operator Helper

To assist cthe Flotation Operetor

Concentrate Loader

Concentrate Loader

To load lead 2nd zinc concentrates into reil

cars for shipment

Flotation Operator

To monitor and control the separation and
concentration of lead-zinc and silver-
copper concentrates from thelr respective
ores by differential flotatlon process.

Ball Mil}l Oparator

To regulate the flow of water and crushed
ore through a closed circult grinding
system.

MI1l Urility Man

Concentrator Utllicy

.To prepare rengent mixtures, operate the

overhead bridge crane and test and adjust
welphtometer

Flotation Operator =~
Leadman

Concentrxator Crew Loader

To direct the raw, wmonitor and control the
crushing, grinding, flotation, separation
and concentration of ares

Concentrator Loader Helper—
Utildiey

Concentrare Loader Aseistant

To assiat the concentrate loader i{n loading
lead and 2inc conceptrates into rail cars
and monitor, lubricata and clesan conveyors
transporting ore from storage bin to ball
mill bins

Laborer

Utility Laborer

To perform general cleanup work {n aand
about the concentrator

Crushing Plant Leadman

Crushing Plant Crew Leader

To direct, monitar and control 2ll sampling
functions and the crushing opercticn

Crushipng Plant Operator

To operate crushing plant equipment

Central “7reatment Plant
Qperator

To monitor, operate and control the central
treatment plant

Mechenics

Electrician

Vacuun Filter Operator

Vacuum filter opcrator, einc loading, °*
rail car moving

—



DepHL (uCIte ~ nage ma-w

CODE

JOB DESCRIPTIOR

JOB TITLE

FUNCTION,

Locomotive Engineer

To operate a standard gauge diesel

locorotive

Head switchman

Conductorx

To direct the movement of rail cars and
agsure that-all freight 1s dispatched to
the proper destination

Switchman

Assistant Conductor

To asaist che conductor in the movement

of rail cars

Crane Operator

Locomotive Crane Operator

To operate a diesel powered locomotive rall
crune to perform general material handling

service throughout the smelter

Crane Helper

Lacomotive Crane Helper

To asslst eh locomotive ciane operator by
ewitching rail cars, cleaning car bottoms
snd cloaing rafl car doors

Helper

To perform general unskilled labor and
cleanup in and about the High Lines

(Air Lance)

Proportioning Crane
Operator

Proportioning Overhead Crane
Operator

To operate overhead erane in’ trﬂﬁdpﬁrtinl*'* i
material from outside bina to proportion-

ing bins

Conveyor Operator

To operate conveying equipment for the
distribution of materials frowm the High
Line receiving bins to the ore prepara-
tion plant material bins

-~

Tripper Operator

Tripper Man To set up and operate trippers for proper
bed .laying -

M{l)mon Mil) Operator To operate the crushing plant

flelper Conveyor Helper To assist the canveyor operator in the -

distribution of materials from the High

Line receiving bins to the ore preparatian

plant bins

Crusher Man

Crusher Operator

To assist the M{ll Operator in operating

the crushing plant

Utility Laborer

Tao inventory, repair and replaca supplies
and equipment and clean "1dnchroons and’

restrooms

Sampler




Q9]

LVCPHL CIGILL ° vanieaa w e

CobZ

JOB DESCRIPTION

JOB TITLE

T T N T AT G g
FUNCTION e

Lurgl Operator

Sinter Plant Operator

To operate the Sinter Plant

Lurgi Assiscant

Sinter Plant Assistant

To conitor equipuent operation and assist
Sinter Plant Qperator

Pelletizer Operator

Feed Preparation Plant
Operator

To operate the Feed Preparation Plart

Utility Msn

Utility Laborer

To perform general cleanup 1o and about
the Feed Preparation Plant or Sinter
‘Plant :




191

Department - Blast Furnace

CODE

JOBR DESCRIPTION

JOB TITLE

FUNCTION

Crane ilan

Overhead Crane Operator

Te operate the overhead bridge crane in
the Blast Furnace Area

Furnace HMan

Blast Purnace Operator

To operate the hlast furpnace

Slag Tapper and Relief Siag
Tapper .

Slag Tapper

To tap slag from blast furance

Feedercan

Blant Furnace Feeder

To supply the blast furnace with the proper
amount and ratio of ginter and coxe

Transfsr Man

Fuel Transfer Operator

To operate tripper and pan feeders to
transfer coal, silica and coke from
reteiving bins to the blast furnace coke
storage bin and fuming plant coal storaga
bin

Utilicy Man

Utilicy Laborer

To perform general cleanup im and about the

blast furnace department



9}

Department ~ $lag uurog riauw

CODE

JO3 DESCRIPTION

JOB TITLE

"FUNCTION

Crane=an

Overhead Crane Operator

To operate overhead crane to Lransport
molten slag from pot floor to fuming
furnace

Furnace Operator

Fuming Furnace Operator

To change and tap fuming furnace

Helper

Fuming Furoace Operator
Helper

To essist fuming furnace operator 1o charg-
ing furnace, tapping sleg and punching
tuyeres

Kiln Operator

To operate rotary kilna

Kiln Operator Helper

To assist kiln operator in operating
rotary kiln

"~ Baghouse Operator

To operate fuming plant baphouse

Bagliouse Operator Helper

To load zinc oxide into rail cars and nmasiat
baghouse operator in cleaning and repalring
baghouse

Granulator Operator

To granulate molten slag and pump
granulated slag to slag dump

Boiler Operator

To monitor and remotely operate the fuming
furnace and boilers

Lancar Operataor

To clean fuming plant boiler tubes



<9l

FLANL = docuien
Departuent ~ Lead Refinery

CODE

JOB DESCRIPTION

JOB TITLE

FUNCTION

Cranecan Helper

Crane Operator

To operate the overhead erane in tha ecanmt-
ing and loading area and work with gold
kettle in the lead refinery

Reverb Operator

Reverb Furnace Operator

To operate and control the reverb furnace
in the lead refinery

Head Operator

Droas Flaor Head Operator

To operate the continuous softening
furnace and to direct and aesist the Dross
Floor Operator in decopperizing at tha
lead refinery

Kertle Helper

Dross Floor Operator

To operate the lead refinery dross floor
to decopperize all blast furnace bullion

Craneman ,

Overhead Crane Operator

To operate overhead electric traveling
crane to service the lead refinery

Kectle Operator

Kettle Head Operator

To perform final lead refining and transfer
lead bullion to casting kektles

Kertle Operator

To skim gold and silver kettles




hal

PLANT = SMELTER
Depacrtment - Casting & Loading

CODE

JOB DESCRIPTION

JOB TITLE

FUNCTION

Caster and Fork Lift Operator

To operate ingot and 2,00Q pound casting
machine and transport lead products

Helgher

To welgh and tally lead products for
shipment

Casting and Loading Helper

To wire pig lead and prepare rail cars for
loading and shipping

Head Caster and Loader

Bead Loader

To load lead and silver products into rail
cars and trucks for aehipment

Head Casting Operator

To operate 100 pound straight line casting
machine -

[y



g9\

Departments - Cadwium and Silver and Electric Purnace .

N RNy A AL

CCOE

JOB DESCRIPTION

JOB TITLES

FURCT LON

Head Operator

To opg(gtg_gadfzzuifﬁi-thé cadniun plant

Operator To assist tiwe cadsium plaat head operator _
Leadnan Crew Leader To direct and work with the silver refirery
crew in refining precious zectals
Operator Cupel Operator To operate and control silver and gold
cupels ) .
Halper Retort Operator To operate the retort furnaces
Lead=an Crew Leader To direct and work with the crew in the
Electric Furnace Operation
Head Operator To operate the Electric Furnace during
sntimony (hard lead) run )
Helper Operator To proportion material for charging the

Electric Furnace




ul

Department -~ Materials Recovery

JOB DESCRIPTION

JOB TITLE

FUNCT1O0:

Acid Plant Operator

To operate the sulfuric acid plant

Baghouse Operator

To operate the main baghouse maln stack
fan and norblo bazhouse, To operate the
wheelabrator baphouse during hard lead
and cadmium rung

Baghouse Serviceman

Baghouse Service Attendant

To direct and assist in servicing all
(excluding zine oxide) baghouses

Baghouse Laborer

To clean, repair and replace baghouse
bags

Effluent Plant Operator

To operate the effluent treatment plant
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PLANT - GMELTER

Department - Regular Yard Crew and Maintenance

CODE

JOB DzSCRIPTIOW

JOB TITLE

FUNCTION

Regular Yard Crew

To operate manual and light votile
equipment to perforw snelter glearud

Common Labor Pool.

To manually perform general labor and
cleanup in and about the smeclter

Trackman

Track Worker

To maintain, repair and replace surface
rallroad tracks, ties and switches

Blower House Operator

To monitor and repulate smelter plant
compressed air equipment, blast furnace
blower air and electrical distribution
switch gear

Journeymen Painter

To perform interior and exterior hand aad
spray palrnting for the maintenance ard
construction of all company facilicies
and equipment

Journeyman - Imstrument
Repairman

Journeyman - Instrument
Technician

To inscall, repair, colibrate, test and
"adjust any tvpe of integrating, imdicating
controlling or graphic electrical,
mechanical, air or pneumatic instruvent

" Journeyman -~ Maintenance

To inspect, layout, repailr, replace

Mechanic install, adjust and maintain cll
mechanical equipment and component parts
throughout

Lubrication Man Oiler To lubricace all desipnated equipnernt
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PLANT = BRELIER
Department - Quality Control

cobz

JOB DESCRIPTION

JOB TITLE

FURXCTIOKN

Sampler

To collect represerative saxzeles of incoz=-
ing and outgoing naterials

Head Sampler

To direct and work with the saxpling crew
in collecting represenative samples of
incoming and outgoing materials.-
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PLANT ~ oo

DEPARTMENT -~ PRETREATMENT, CONCENTRATE HANDLING

CODE

JOB DESCRIPTION

JOB TITLE

FUNCTION

Pretreatment Operator

Pretreatment Plant Operator

To operate and control the pretreatment
leaching of zinc concentrates.

Concentrate Loader

To operate and control the stunging,
filtering and drying of zinc concentrxatea

Concentrate Utility Man

Concentrate Helper

To operate front end loader to keep feed
hoppers full and assist the concentrate
operator

Ore Unloader Leadman

Ore Unloader

To direct and assist in the sampling and
unloading of all zinc concentrates,
manganese dloxide, fume and drosa received
at the zinc plant

Ore Unloader

Ore Unloader Helper

To sample and unload all zinc concentrates,
manganense dloxide, fume and dross recelved
at the zinc plant
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DEPARTMENT - ACID PLANT

CODE

JOB DESCRIPTION

JOB TITLE

FUNCTICN

Sulfurjc Acid Plant man

Sulfuric Acid Plant Operator

To operate and control one 300 tons per day
and one 13150 tons per day contact sulfuric
acid plant

Sulfuric Acld Treatment

To operate and control the sulfuric acid

Operator mercury purification process
Acid Plant Asslstant Sulfuric Acid Plant To assist the sulfuric acid plant operator
Agssistant in the operation of one 300 tonsz per day

and one 350 tons pexr day contact sulfuric
acid plant and to load acid into rail cars
and trucks for shipment

Acid Plant Relief Man

Acid Plant Utility Laborer

To manually perform general cleanup work
throughout the acid plant and assist in
the loading of acid




| L)

DEPARTMENT - ROASTING, WASTE HEAT BOILERS, BAGHOUSE -~ COTTRELL

CODE

JOB DESCRIPTION

JOB TITLE

FUNCTION

S Roasterman

#5 Roaster Operator

To operate and control #5 flash roaster

#5 Roaster Helper

To clean #5 flash roaster and to assist
#5 Roaster Operator

5 Boiler Operator

To operate and control #5 waste heat
boller

#5 Boller Helper

To clean W5 waste boller and assist #5

Roasterman

Roaster Operator

To operate and control flash roasters
1 through K4

Wedge Operator Sample
Man

Wedge Roagster Operator -
Sampler

To operate and control the wedge roaster
for the dechloronation of zinc dross and
analyze calcine samples for sulfur
sulfide content

Roaster Helper

To clean flash roasters #1 through #4 and
assist Roaster Operator

Boller Operator

To operate and control waste heat boilers
#1 through #4

Boilex Helper

Boiler Operator Helper

To clean waBte heat boilers #] through
4 and assist the Boiler Operator

Cottrell Maintenanca

Cottrell - Baghouse
Maintenance Leader

To inspect, operate and maintain the
cottrell, mist preclpitators, &5 Baghouse
and old roaster dust collecting system

Cottrell Operator Fuel
Dustman

Cottrell - Baghouse
Maintenance Assiatant

To assist Cottrell - Baghouse Maintenance

Leader to operate and maintain the Cottrell,
mist precipitators, #5 baghouse and old
roaster dust collecting system

Laborer Handyman

Roastar Dtility Laborer

To manually perform general unskilled
labor throughout the upper plant




DEPARTMENT - LEACH, PURIFICATION AND CADMIUM PLANT

* CODE JOB DESCRIPTION JOB TITLE FUNCTION
]
Burt Filter Repairman Burt Filter Repairer To averall filters
Burt Filter Lead Burt Filter Lead Repairer To direct and perform the overhaul of Burt
Repairman Filters

Laborer - Handyman Utility Laborer To maintain supplies, clean equipment and,
. manually perform general labor throughout
the Leach Dept.

Burt Fillter Operator To operate the Burt Filters for the produc-
tion of filtered burt solution
Residue Dryer and Vacuum Residue Dryer & Vacuum Filter To operate nad regulate the thickening,
filterman Operator filtering and drying of leach residue and

the loading of residue into rail cars or
trucks for shipment

Leachman Leach Operator To assist the Senior Leach Operator in
operating and controlling the continuous - -
leach process

el]

Continuous Leach Operator Senior Leach Operator To operate and control the continuous leach
| pxocess
Laborer Handyman Utility Laborer To manually perform general clean-up work
. throughout the Purification Department
Pressman Presa Tender To clean, inspect and to replace paper and
cloth on shriver presses
Continuous Tank Hilter Purification Operatox To operate the purification process equip-

ment and maintain the movement of purxifica-
tion solutions to satisfy production
requirements. Assist the senlor purifica-
tion operator with control of the opera-

tions
Continuous Purification Senlor Purification To run the necessary analyses and make
Operator ’ Operator adjustments to control the purification

process
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PLANT - 4inU (vulhicanuuu,

DEPARTMENT - LEACH, PURIFICATION AND CADMIUM PLANT

copE

JOB DESCRIPTION

'J08 TITLE

FUNCTION

Leadman

Senior Cadmium Plant
Operator )

To direct the crew in the operation of the
zinc plant cadmium plant )

Caster Leadman

Cadmium Caster

To melt, cast, weigh and box the cadmium
metal

Cadmium Caster

Cadmium Caster Helper

To assist cadmium caster to melt, cast, weigh
and box cadmium metal

Cadmium Plant Operator

To manually pull starter sheets {with
deposited cadmium) from cells, replace with
blank starter sheets, strip cadmium wetal
from atarter sheet and to clean and setup
presses
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DEPARTMENT - MELTING, SHIPPING

CODE

JOB DESCRIPTION

JOB TITLE

FUNCTION

Melting Department Operator

To stack and transport zinc products, to
shovel and transport zinc dust, to remove
and process zinc dross from furnaces

Continuous Caster and
Skimmer

Casting Operator

To operate sheppard casting machine, box
casting lines, box casting wheel and
alloy wheel to cast zinc into commercial
shapes

Zinc dust operator

To charge and dross the scrap furnace and
hand ladle molten zinc for the manufacture
of 2inc dust

Furnaceman

Furnace Operator

To transport and charge cathode zinc to the
melting furnace and to direct the flow of
molten metal to the proper casting area

Alloyer

To operate reverb furnaces and alloy pots
and to mix and prepare zinc alloy for
casting

Hand Ladler

Melting Dept. Utility

To cask (hand ladle} special 2inc products
and sandblast molds

Shipping Operator

To strap zinc products and prepare ratl care
for shipment

Shipping Operator -
First Class

Head Shipping Operator

To load zinc products Into rail cars and
trucks for shipment

Head Shipping Scaleman

Welgher

To weigh and tally zinc products for ship-
ment
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DEPARTMENT -~ ELECTROLYTIC

CODE

JOB DESCRIPTION

JOB TITLE

FUNCTION

Operataor lst Class

To monitor and regulate all solution pro-

" cessed through the cellroom

Operator 2nd Class

To monitox solution flow to cells and weigh
and transport cathode zinc

Repair Equipment Man

Equipment Repalrer

To repair bus bars and assoclated
equipment, maintain an adequate inventory
of cellroom supplies and perform minor
mechanical repair on stxipping trucks

Cell Repair Leadman

Lead Cell Repairer

To inspect cells and cell components, assist
in the cleaning of cells and cell compon-
ents and oversee the replacement of
damaged or worn components and general
cell repalr quality and quantity

Cell Repairman

Cell Repairer

To clean cells and cell components, replace
damaged or worn components and transport
anodes

Transport Man

Anode Tractor Operator

To transport anodes from the cellroom to the
anode cleaning chaln and return cleaned
anodes to the cellroom

Stripper

To remove, manually or by hoilst, plated
cathodes from cells, manually replace with
startes cathodes, transport, strip and
stack cathode zinc

Cathode Copper
Electrolysis

Cathode Controller

To inventory, dispense, and repair cathodes

Anode Washer Operator

To operate the anode washer

Anode Chalnman

Anode Chailn Operator

To operate the anode cleaning chain and cell
and replace conventional anodes

Anode Repairman

Anode Controller

To prepare new anodes for sarvice, repair
damaged anodes, monitor anode usage and
dispoga of detarioriated anodes
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DEPARTMENT - ELECTROLYTIC

CODE

JOB DESCRIPTION

JOB TITLE

FUNCTICN

Anode Fabricator

To cast and trim antimony-~lead header bars,
silver-lead anodes and mix antimony-lead
and silver-lead alloy

Lead Anode Fabricator

To direct and work with the anode fabricat-
ing crew in casting and trimming silver-
lead anode webs and to mix silver-lead

alloy
Anode-Cathods Anode Fabricator Helper To cast (hand ladle) and trim silver-lead
Manufacturing alloy
Sump Man Sump Attendant To clean the cell room bagement area and

prevent cell box residual from entering
the regular cell room circuit during the
cell repalr cycle

Cooling Tower Operator

To clean cooling tower, caunders and
related equipnent

Laborer Handyman

Utility Laborer

To perform general unskilled labor and
clean-up in or about tha Elactrolytic
Deapar tment






